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ATTACHMENT 1 

RADIOLOGICAL ENVIRONMENTAL MONITORING 

Air Sampling 

a. Four locations were sampled.  

b. Two hundred weekly air particulate andweekly iodine samples 
were analyzed during this reporting period. Sixteen air 
particulate quarterly composite samples were analyzed for 
alpha, gamma and strontium-90 activities.  

!c. No locations were above local background levels.  

d. The Visitor Center showed the highest airborne radioactivity levels 
(based on gross beta) of the locagtions measured. This area is 
located 0.1 mile from the plant at 0150 magnetic north.  

Beta pCi/m 3  1-131 pCi/m3 

Highest 0.41 + 0.003 <LLD 
Mean 0.10 + 0.0004 
Lowest 0.047 + 0.003 

Alpha pCi/m 3 

Highest 0.0024 + 0.0001 
Mean 0.0013 + 0.00005 
Lowest 0.0007 + 0.0001 

e. The Sr-90 value was highest for Huntington Beach Generating Station.  
This area is located 37 miles from the plant at 3000 magnetic north.  

3 Sr-90 pCi/m 

Highest 0.003 + 0.001 
Mean 0. 00075 +-0.0005 
Lowest 0 + 0.O00T 

Direct Radiation 

a. Sixteen locations were sampled. Two of these being added in the 
second quarter as part of the Environmental Program for Units 
2 and 3.  

b. Seventy-one TLD sets were analyzed during this reporting period.  
Fifty-eight were quarterly samples and thirteen were yearly.
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RADIOLOGICAL ENVIRONMENTAL MONITORING 

Direct Radiation (continued) 

c. No locations were found to be above normal local background levels.  

d. Huntington Beach Generating Station showed the highest quarterly mean 
radiation level of the locations measured. This area is located 37 miles 

from the plant at 3000 magnetic north.  

mR/year ( CaSO4 :Dy) 

Highest 40.9 + 10 
Mean 37.5 + 5 
Lowest 31.8 + 10 

e. The highest yearly value was recorded at the Basilone Road off-ramp.  

mR/r (iF) 

Highest 119 + 10 
Mean 99.9 + 2.77 
Lowest 74 + 10 

Drinking Water 

a. Three locations were sampled.  

b. Thirty-six monthly and twelve quarterly composite samples were 

analyzed during this reporting period.  

c. No locations were found to be above normal background levels.  

Gross a data were within the preoperational range. Other data 

were within the previously observed ranges.  

d. Water from Tri-Cities Water District showed the highest gross 
beta and tritium radioactivity levels in the filtrate for the 

quarterly composite samples analyzed. The highest gross alpha 
was in the monthly drinking water solid from San Clemente Well No. 6.  

Beta (pCi/l) Alpha (pCi/1) H-3 (pCi/) 

Highest 21.0 + 0.5 Highest 0.3 + 0.3 Highest 200 + 100 

Mean 15.5 T 0.144 Mean 0.08 +-0.09 Mean 50 + 50 

Lowest 10.0 T 0.5 Lowest 0 + 0.3 Lowest 0 +_ 100
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RADIOLOGICAL ENVIRONMENTAL MONITORING 

Ocean Water 

a. Four locations were sampled with addition of two locations for SONGS 
Units 2 and 3.  

b. Twenty bimonthly and six semiannual composite samples were 
analyzed during this reporting period.  

c. No locations were found to be above normal local background levels.  
All values were within previously observed ranges.  

d. The station discharge showed the highest mean tritium level measured.  
Gamma radioactivity levels were below LLD for both sampling locations.  
The station discharge is 0.5 miles from the station at 2150 magnetic 
north. The highest beta value was measured at the Unit III outfall.  

Beta pCi/l H-3 (pCi/1) 

Highest 1330 + 0.5 Highest 3330 + 200 
Mean 1049 + 0.25 Mean 1665 + 141.4 
Lowest 880 + 0.5 Lowest 0 + 200 

-Beach Sand 

a. Four locations were sampled.  

b. Eight samples were analyzed during this reporting period.  

c. No locations were found to be above normal local backgrounds.  

d. Huntington Beach located 37 miles from the plant at 3000 magnetic 
north showed the highest radioactivity level measured.  

Cs-137 nCi/kg 

Highest 0.04 + 0.07 
Mean 0.034 + 0.05 
Lowest 0.028 + 0.07 

Local Crops 

a. Two locations were sampled.  

b. Vegetable samples were analyzed during this reporting period.  

c. No locations were found to be above normal local background levels.
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RADIOLOGICAL ENVIRONMENTAL MONITORING 

Local Crops (continued) 

d. Yamasaki Farm located 23 miles from the plant at 1350 magnetic 
north showed the highest Sr-90 and tritium values. Iodine-131 
was below LLD at both locations.  

H-3 nCi/kg Sr-90 nCi/kg 

Highest 145 + 200 Highest 0.06 + 0.04 
Mean 79.57+ 141.4 Mean 0.025 + 0.05 
Lowest 14 + 200 Lowest 0 + 0.04 

Non-Migratory Marine Animals 

a. Three locations were sampled.  

b. Forty-eight marine animals were analyzed during this reporting period.  

c. No samples approached reporting level values for any isotope. All values 
were within previously observed ranges.  

d. Samples collected near the Station discharge generally showed higher 
radioactivity levels than samples collected from Newport Beach. This 
observation is based on the detection of any given isotope in some 
of the sixteen samples collected near the station discharge. The dis

charge is 0.5 miles at 2150 magnetic north from the Station. Total 

gama data shown below represent a summation of highest quarterly data 
for samples found to contain isotopes potentially attributable to 
plant performance.  

Gamma Isotope results for dry weight analysis in units of nCi/kg.  

Cs-137 Highest 0.099 + 0.03 
Mean 0.033 + 0.008 
Lowest <LLD + 0.03 

Co-58 Highest 2.5 + 0.1 
Mean 0.475 + 0.025 
Lowest <LLD + 0.1 

Co-60 Highest 0.95 + 0.2 
Mean 0.168 + 0.05 
Lowest <LLD + 0.2 

Cs-134 Highest 0.06 + 0.005 
Mean 0.008 + 0.001 
Lowest <LLD + 0.005 

Tritium Highest 60 + 200 
Mean 28.2 + 50 
Lowest 9 + 200
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RADIOLOGICAL ENVIRONMENTAL MONITORING 

Ag-110m Highest 6.8.+ 0.4 
lean 1.17 + 0.1 
Lowest <LLD + 0.4 

Kel p 

a. Four locations were sampled.  

b. Eight samples were analyzed during this reporting period.  

c. All isotopes possibly attributable to plant operation were within 
the previously observed range.  

d. A sample collected from the San Onofre Kelp Bed showed the highest 
tritium activity level of the samples analyzed. The San Mateo 
Kelp Bed is 6 miles at 1450 magnetic north from the station 
and showed the highest Cs-137 level. The Newport Beach Kelp Bed 
showed the highest 1-131..  

e. The 1-131 value was from Ge(Li) spectrum and not verified by.  
radiochemical analysis.  

Cs-137 Dry Weight pCi/g 

Highest 0.061 + 0.06 
Mean 0.055 + 0.004 
Lowest 0.049 + 0.06 

Tritium Dry Weight pCi/g 

Highest 69 + 10 
Mean 48 + 7.07 
Lowest 27 + 10 

1-131 Dry Weight pCi/g 

Highest 0.44 + 0.2 
Mean 0.29 + 0.14 
Lowest 0.14 + 0.2
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RADIOLOGICAL ENVIRONMENTAL MONITORING 

Ocean Bottom Sediment 

a. Five locations were sampled with the addition of two locations for 

SONGS 2 and 3.  

b. Ten samples were analyzed during this reporting period.  

c. No locations were above normal local background levels. All 
values measured were within previously observed levels.  

d. A sample collected 0.5 miles north of the station discharge 
showed the highest radioactivity level. Total gamma data shown 
below represent a summation of isotopic data for all isotopes 
potentially attributable to plant operation.  

Cs-137 Dry Weight pCi/g 

Highest 0.23 + 0.07 
Mean 0.135-+ 0.05 
Lowest 0.04 + 0.07 

Co-58 Dry Weight pCi/g 

Highest 0.18 + 0.07 
Mean 0.09 + 0.05 
Lowest 0 + 0.07 

Co-60 Dry Weight pCi/g 

Highest 0.12 + 0.11 
Mean 0.06 + 0.08 
Lowest 0 + 0.11 

Ag-110m Dry Weight pCi/q 

Highest 0.03 + 0.01 
Mean 0.0157+ 0.007 
Lowest 0 + 0.01
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RADIOLOGICAL ENVIRONMENTAL MONITORING 

Soil 

a. Five locations were sampled.  

b. Five samples were analyzed during this reporting period.  

c. No gamma activity was recorded at any location.  

d. The highest Sr-90 was measured at the Basilone Road off ramp.  

Sr-90 0.09 + 0.01 nCi/Kg Dry Weight 

Rabbits 

a. One location was sampled.  

b. Two samples were analyzed during this reporting period.  

c. No sample was found to be above local background levels.  

d. Iodine-131 in the thyroid and gamma emitters in the flesh were 
all below LLD. Strontium-90 was detected in bone structure and 
was within the previously observed range.  

Sr-90 (pCi/g calcium) 

Highest 1.9 + 2.0 
Mean 1.4 + 1.4 
Lowest 0.9,+ 2.0 

(1) Levels of radioactive material in environmental media reported here 
do.not indicate a likelihood of public intakes in excess of 1% of 
those that could result from continuous exposure to the concentration 
values listed in Appendix B, Table II, 10 CFR 20.  

(2) Environmental data are too scattered to permit correlation with isotopic 
release data at this time.  

A general observation indicates that bottom feeding organisms which live 
in localized areas consistently show low levels of cobalt-58, cobalt-60 
and silver-110m. Each of these isotopes is attributable to plant 
operation.  

(3) No direct radiation levels greater than 25% above the control station 
at Huntington Beach were observed.
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RADIOLOGICAL ENVIRONMENTAL MONITORING 

Noted below are locations and collection times for samples with radionuclide 
contents greater than twice background levels. Background levels are taken 
to be those values determined from samples collected from control or background 

points during January through December 1978. Background locations are defined 
within the ETS.  

Sample Type Location Collection Date 

Air particulate-quarterly San Clemente April-June 
Air particulate-quarterly Visitor Center April-June 
Air particulate-quarterly Visitor Center July-September 
Air particulate-quarterly Visitor Center October-December 
Drinking water-monthly Tn-Cities Water District March 
Drinking water-quarterly Tn-Cities Water District January-March 
Drinking water-monthly Tn-Cities Water District April 
Drinking water-monthly Tn-Cities Water District May 
Drinking water-monthly Tn-Cities Water District June 
Drinking water-monthly San Clemente Well June 
Drinking water-quarterly Tn-Cities Water District April-June 
Drinking water-monthly Tn-Cities Water District July 
Drinking water-monthly Tn-Cities Water District August 
Drinking water-quarterly San Clemente Well July-September 
Drinking water-monthly Tn Cities Water District October 
Drinking water-monthly Tn Cities Water District December 
Drinking water-monthly San Clemente Well December 
Ocean water-semiannual Station Discharge January-June 
Vegetation-semiannual San Clemente Farms July-December 
Kelp-semiannual San Mateo Kelp Bed July-December 
Kelp-semiannual Barn Kelp Bed July-December 
Kelp-semiannual San Onofre Kelp Bed July-December 
Ocean bottom sediment 0.5 mi. north of SONGS 1 January-June 
Ocean bottom sediment 0.5 mi. south of SONGS 1 January-June 
Ocean bottom sediment 0.5 mi. north of SONGS 2/3 January-June 
Ocean bottom sediment 0.5 mi. south of SONGS 2/3 January-June 
Ocean bottom sediment 0.5 mi. north of SONGS 1 July-December 
Ocean bottom sediment 0.5 mi. south of SONGS 1 July-December 
Ocean bottom sediment 0.5 mi. north of SONGS 2/3 July-December 
Soil Basilone Road Off Ramp December 28, 1978 

San Cement
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period January-March 1978 

Type and Lower Limit All Indicator Location with Number of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 
Sampled. (Unit of Analyses Detection Mean(f) Name, Distance Mean(f) Mean(f) Reported 
of Measurement) Performed (LLD) Range and Direction Range Ranoe Measurements 

Air Particulate 
P Ci/M3  *,51 0.003 0.111 (51/51) Camp San Onofre 0.127 (13/13) Huntington Beach 0 

(0.005-0.42) 2.3mi, 043 0MAG (0.043-0.42) 0.118 (13/13) 
(0.047-0.32) 

1-131, 51 0.04 <LLD 

Air Particulate 
Quarterly a, 4 0.0001 0.00045(4/4) Visitor Cente 0.0007(1/1) Huntington Beach 0 

Composite p Ci/M 3 0.0003-0.0007) 0.1 mi,015 0 MAG 0.0004 (1/1) 

Sr-90, 4 0.001 < LLD 

y Isotopic, 4 0.04 y/min/m3 

Be-7, 4 0.097 (4/4) Camp San Onofre 0.120 (1/1) Huntington Beach 

(0.076-0.12) 2.3 mi, 043oMAG 0.098 (1/1) 

Zr-Nb, 4 0.0075 (4/4) Camp San Onofre 0.009 (1/1) Huntington Beach 
(0.006-0.009) 2.3 mi,0430 MAG 0.008 (1/1) 

Ru-103, 4 0.0093(4/4) Camp San Onofre 0.013 (1/1) Huntington Beach 

(0.005-0.013) 2.3 mi,0430 M1ag. 0.005(1/1) 

Ru-106, 4 0.0675 (4/4, Camp San Onofre 0.09 (1/1) Huntington Beach 
(0.05-0.09) 23 mi, 043oMag 0.05 (1/1)



TABLE 1 

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ON0FRE NUCLEAR GLNLRATING STATION - UNIT 1 

Docket No. 50-206 
San Dieqo County, California 

Reporting Period JA4 UARY-1ARCH 1978 

Tyape n- 1iwer Limit 1 w Number of 
Medium or Pathway Total Number of Locations _iJest Annual Mean Control Locations Nonroutine 

Sampled (Unit of Analyses Detection Mean(f) Name, Distance Meanff Mean(f) Reported 

of neasurement) Performed (LLD) Range and Direction Range Ranae Measurements 

Cs-137, 4 0.0022 (4/4) Visitor Center 0.03 (1/1) Huntington Beach 
(0.02-0.03 ) 0.1 mi, 015oMAG 0.02 (1/1) 

Ce-140, 4 0.08 (3/4) Visitor Center 0.10 (1/1) Huntington Beach 
(0.05-0.10) 0.1 mi, 015 0 MAG - < LLD 

Ce-141, 4 0.007 (4/4) Camp San Onofre 0.009 (1/1) Huntington Beach 
(0.004-0.009) 2.3mi,043 0MAG 0.004 (1/1) 

Ce-144, 4 0.026 (4/4) Camp San Onofre 0.028 (1/1 Huntington Beach 
(0.021-0.028) 2.3 mi, 043oMAG 0.026 (1/1) 

Direct Radiation 
mR/qtr mR ,14 10 30.3 (14/14) Camp San Mateo 6.8 (1/1) Huntington Beach 0 

(25.7-368) 31.8 (1/1) 

Drinking Water 
Filtrate , 9 0.5 11.4 (9/9) Tri Cities Wtr. 20.3 (3/3) Huntington Beach 0 
( pCi/ ) (4-21) District,8.7 mi (19-21) 9.3 (3/3) 

.3200 MAG (9-10) 
c, 9 5.0 < LLD 

Drinking water 6, 9 0.1 1.24 (9/9) 1ri-Cities Wtr. 1.53 (3/3) Huntington Beach 0 
solids (0.8-2.0) list., 8.7mi (1.1-1.8) 1 1.30 (3/3) 

(Ci/1 ) 320 0MAG (0.9 - 2.0)



ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Dieqo County, California 

Reporting Period JANUARY-MARCH, 1978 

Type and Lower Limit All Indicator Location with Number of 

Mediun or Pathway Total Number of Locations . Highest Annual Mean Control Locations Nonroutine 

Sampled (Unit of Analyses Detection Mean(f) Name, Distance Mean(f Mean(f) Reported 
of eas urement) Performed (LLD Range and Direction Range Rance Measurements 

cc,9 0.3 <LLD 

Drinking Water 6 ,3 0.5 11.3 (3/3) Tri-Cities Wtr 19 (1/1) Huntington Beach 0 

Quarterly Filtrate (5-19) District,8.7mi 10 (1/1) 
Composite (pCti/1) 3200 MAG 

a 3 0.5 <LLD 
H, 3 100 66.7 (1/3) TriCities Wtr. 200 (1/1) Huntington Beach 

(0-200) . District,8.7mi < LLD 
3200 MAG 

Drinking Water B,3 0.1 1.13 (3/3), Tri-Cities Wtr 1.2 (1.1) Huntington Beach 0 

Quarterly I (1.0-1.2) Dist., 8.7 mi. 1.2 (1/1) 

Solids Composite 3200 MAG 
(pCi/1) and Huntington 

Beach 
3 0.3 < LLD 

Ocean Water B, 4 0.5 1007.5 (4/4) Newport Beach 1025 (2/2) Newport Beach 0 
pCi/1 (980-1070) (980-1070) 1025 (2/2) 

(980-1070) 

Cs-137, 4 6 < LLD 
Beach Sand Cs-137,4 0.07 0.0195 (3/4) Huntington Bch 0.028 (1/1) Huntington Beach 0 

(nCi/bg.dry wt.) (0-0.028) 0.028 (1/1) 
Ra-226, 4 0.07 0.258 (4/4) Surfing Beach 0.29 (1/1) Huntington Beach 

(0.21-0.29) NW of SONGS 1 0.29 (1/1) 
and Huntington (D 

Beach



TABEE 1 

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period _AUARY-___ARCH.1978 

Type and Lower Limit All Indicator Location with Number of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 
Sampled (Unit of Analyses Detection Mean(f) Name, Distance Mean fT Mean(f) Reported 
of Measurement) Performed (LLD) Range and Direction Range Ranqe Measurements 

Th-232, 4 0.07 0.31 (4/4) Huntington Bch D.59 (1/1) Huntington Beach 
(0.16-0.59) 0.59 (1/1) 

Marine Animal 
Flesh H-3, 12 11.0 21.2 (12/12) SONGS 2&3 27.75 (4/4) Newport Beach 0 
(nCi/kg,dry wt.) (8-35) (19-35) 16.5 (4/4) 

(8-28) 

Cs-137, 12 0.03 0.023 (7/12) Newport Beach 0.033 (3/4, Newport Beach 
0-0.065 (0-0.065) 0.033 (3/4) 

(0-0.065) 
Co-58, 12 0.1 0.051 (1/12) Sta.Discharge 0.153 (1/4' Newport Beach 

(0.-0.61) 0.5mi, 215 0MAG 0.0.61) < LLD 

Co-60,12 0.2 0.085 (2/12, Sta. Discharge 0.255 (2/4, Newport Beach 
0.5mi, 2150 MAG (0-0.95) < LLD 

Ag-110m, 12 0.4 0.198 (5/12, Sta. Discharge 0.538 (2/4, Newport Beach 
0.5mi, 2150 M4AG (0.1.54) 0.014 (1/4) 

(0-0.054) 
Ce-144, 12 0.01 0.027 (2/12 Sta. Discharge 0.053 (1/4) Newport Beach 

(0-0.21) 0.5 mi, 215oMAG (0-0.21) < LLD 

Ra-226,12 0.004 0.007 (1/12 Sta. Discharge 0.021(1/4) Newport Beach 
(0.084) 0.5 mi. 215oMAG (0-0.084) <LLD



TABLE 1 
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 

SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period JANUARY-MARCH, 1978 

Type and Lower Limit All Indicator Location with Number of 

m or er of Locations st Annual Mean Control Locations Nonroutine 

Medo hwy f Aal Detc tion eat1 ns Name, Distance Meanf Mean(f M euints 

of Measurement) Performed Range and Direction Range--, Ranqe Measurements 

0 
Rabbit 

Thyroid 1-131, 1 5.0 < LLD - None 

(p Ci/g Thyroid) 

Flesh Cs-137, 1 0.06 < LLD - None 

(p Ci/g dry wt.) 
1-131, 1 0.05 < LLD None 

y isotopic - < LLD None 

Femur Sr-89, 1 . 3.0 < LLD -None 

(m Ci/g Ca) Sr-90, 1 2.0 1.9 (1/1) <2 mi East of 1.9 (1/1) None 
tation,450 lAG 

Ca, 1 0 .02 0.35 (/1) <2 mi East of 0.35 (1/1) None 
3tation,45 0MAG 

09



TABLE 2 

FNVIRONMENTAL RADTOIOLGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GLNLRAl lrNG S1A ION - UNi 1I 

Docket No. 50-206 
San Dieqo County, Cal i fornia 

Reportinq Period APRIL-JUNE 1978 

Tit 191 Indit Location. with Number of 
-ype an& Tower Lii fao to n 

Medium or Pathway Total Number of Locations Highet Annual Mean Control Loc s Nonrout 

Sampled (Unit of Analyses Detection Mean(f) Name, Distance Mean(ff Mean(f) Repor-ed 

of Measurementj Performed LLD) . Range and Direction Ranqe Ranqe easurements 

Air particulates 50 0.003 0.151 (50/50) Visitor Center 0.145 (26/26) Huntington Bech 0 

(pCi/ni3  0.041-0.145) 0. lmi, 0430MAG (0.047-0.41, 0.155 (12/12) 
(0.041-0.45) 

1-131, 50 0.04 < LLD 

Air particulate 
Quarterly Composi tf 4 0.0001 0.0008 (4/4) San. Clemente 0.00075(2/2, Huntington Beach 0 

AipCi/mic ) (0.0004-0.001 ) 0mi, 3204MAG (0.0003-0.0012)0.0104 (1/1) 

Sr-90, 4 0.001 0.002 (4/4) Huntington Bch 0.0015 (1/2) Huntington Beach 
(0.002-0.003) (0-0.003) 0.003 (1/1) 

y Isotopic, 4 0.04 Y/min/m 

Be-7, 4 0.131(4/4) Camp San Onofr? 0.13(2/2) Huntington Beach 

(0.11-0.140) 2.3mi, 043oMAG (0.120-0.14j) 0.132 (1/1) 

Zr-Nb, 4 0.006 (4/4) Huntington Bch 0.0072 (2/2) Huntington Beach 
(0.0024 -0.011) (0.0063-0.00 ) 0.0063 (1/1) 

Ru-103, 4 0.00085 (1/4) Camp San Onofre .0065 (1/2) Huntington Beach 
(0-0.0034) . 2.3mi, 043oMAG (0-0.013) 0.0034 (1/1) 

Ru-106, 4 0.01-25 (3/4) Camp San Onofre 0.053 (2/2) Huntington Beach 
(0-0.017) 23mi, 043oMAG (0.016-0.09) 0.0017 (1/1) 

Cs-137, 4 0.00395 (4/4) Visitor Center 0.0034 (2/2) Huntington Beach 
(0.0037-0.0044) 0.lmi.,015 0MAG 0.003-0.0037) 0.0044(1/1) 

~- - - - - -- ~- ~ -~ -- ---~~F



TABLD 
rNVIRONMENTAI. RADIOLOGICAI. MONITORING PROGRAM SUMMARY 

SAN UNUI RIL NUCLL A GLUI. RA I ING A,1All10N UNil 1 

Docket No. 50-206 
San Diegio County, California 

Reporting Period APRIL-JUNE, 1978 

Type and Lower Limiit All Indicator Location with Number of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 
Sampled (Unit of Analyses Detection Mean(f) Name, Distance Mean(f) Mean(f) Reported 
of Measurement) Performed (LLD) Range and Direction Range Ranqe Measurements 

Ba-140, 4 <LLD Visitor Center 0.05 (1/2) Huntington Beach 
- 0.1mi.015 0 MAG (0-0.10) <LLD 

Ce-141, 4 < LLD :amp San Onofre 0.0045 (1/2) Huntington Beach 
2.3 mi, 043'MAG (0-0.009) <LLD 
and Visitor Ctr.  
3.1mi ,015 0 MAG 

Ce-144, 4 0.0398 (4/4) Visitor Center 0.035 (2/2) Huntington Beach 
(0.035-0.043) 0.1mi, 015'MAG (0.027-0.043) 0.035 (2/2) 

(0.026-0.041) 
Sb-125, 4 0.0027(3/4) San Clemente 0.0025 (1/2) Huntington Beach 

(0-0.005) 5mi,3200 MAG (0-0.005) 0.0029 (1/1) 

Direct Radiation mR, l14 10 37.36 (14/14) amp San Onofre 38.1 (2/2) Huntington Beach 0 
(mR/qtr) (32.6-42.6) 2.3 mi,0430 MAG (35.0-41.1) 40.9 (1/1) 
Drinking Water ,9 0.5 9.6 (9/9) Tr-Cities Wtr 17.8 (6/6) Huntington Beach 0 
Filtrate (p Ci/1) (5-19) District, 8.7mi (10-21) 7.3 (3/3) 

3200 MAG (5-9) 
a ,9 5.0 < LLD 

Drinking Water * , 9 0.1 0.93 (9/9) Tr-Cities Wtr. 1.20 (6/6) Huntington Beach 0 
Solid (qCi/1) (0.3-1.3) District, 8.7m (0.3-1.3) 0.90 (3/3) 

3200 MAG (0.7-1.1)



TABLE 2 

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period APRIL-JUNE-, 1978 

Type and Lower Limit All Indifor Location with Num er oT 

Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 

Sampled (Unit of Analyses Detection Mean(f) Name, Distance iMean(f) Mean(f) Reported 

of Measurement) Performed (LLD) Range and Direction Range Range Measurements 

9 0.3 0.04 (2/9) Tri-Cities Wtr. D.033 (6/6) Huntington Beach 
(0-0.2) District,8.7mi (0-0.2) < LLD 

3200 MAG and 
San Cimente 
Farms 

Drinking Water 
Quarterly W 3 0.5 10.3 (3/3) Tri-Cities Wtr. 18 (1/2) Huntington Beach 0 

Filtrate (6-17) District, 8.7mi (17-19) 8 (1/1) 

( pCi/1) 3200 HAG 
3 0.5 < LLD 

H-3 100 < LLD Iri Cities Wtr. 100 (2/2) Huntington Beach 
cistrict,8.7mi (0-200) < LLD 

200 MAG 

Drinking Water , 3 0.1 1.50 (3/3) Tri-Cities Wtr. 1.45 (2/2) Huntington Beach 0 

Quarterly Solids (1.30-1.50) District,8.7mi (1.2-1.7) 0.8 (1/1) 

Composite pCi/l 3200 MAG 

a 3 0.3 < LLD 

Ocean Water , 4 0.5 1002.5 (4/4) SONGS III 1110 (1/1) Newport Beach 0 

(pCi/1) (870-1110) Outfall 1000 (1/1) 

Cs-137, 4 6 < LLD 

H-3, 2 100 < LLD -



TABLE 

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GLNERATINGSTATFON - UNI 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period APRIL-JUNE, 1978 

Type and Lower Limi t All Indicator Locaton wth Number of 

Medium or Pathway Total Number of Locations Highest A nual Mean Control Locations Nonroutine 

Sampled. (Unit-.. of Analyses Detection, Mean(f) . Name, Distance Mean(fT Mean(f) Reported 

of Measurement) Performed (LLD)- Range and Direction Range Range Measurements 

Ocean Water --H-3, 2 200 1650 (1/2) Sta.Discharge 3330 (1/1) Newport Beach .0 

Composite 0-3330 .5mi,215 0 MAG < LLD 

( pCi/1) 

Local Crops H-3, 4 200 83.75 (4/4) Yamasaki Farm 145 (2/2) Yamasaki Farm 0 

(10-280) 23mi, l35 0MAG (10-280) 145 (2/2) 
10-280 

y isotopic, 4 

1-131 0.03 < LLD 

Cs-137 0.03 .. 0265 (2/4) Yamasaki Farm 0-0325 (1/2) Yamasaki Farm 

(0-0.065) 3mi, 135 0 MAG (0-0.065) 0.0325 (1/2) 
(Q-0.065) 

'C6-58 0.02 0.0175.(1/4) Yamasaki Farm 0.035(1/2) Yamasaki Farm 

(0-0.07) 23mi, 135 0MAG (0-0.07) 0.035 (1/2) 
(0-0.07) 

Co-60 0.01 0.015 (1/4) Yamasaki Farm 0.03 (1/2) Yamasaki Farm 

(0-0.06) 23mi,1350 MAG (0-0.06) 0.03 (1/2) 
(0-0.06) 

(D



TABLE 2 

[NVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Dieqo County, California 

Reporting Period APRIL-JUNE, 1978 

pean lower Limit All Indicator Location with Number of 

medium or Pathway Total Number of Locations Highest Annual Mean. Control Locations Nonroutine 

1anped (Unit of Analyses Detection Mean(f) Name, Distance Mean ff Mean(f) Reported 

of eoAureiment) 'Performed (LD Range and Direction Range Ranoe Measurements 

Sr-90 0.04 0.025 (2/4) Yamasaki Farm 0.05 (2/2) Yamasaki Farm 
(0-0.06) 23mi, 135oMAG (0.04-0.06) 0.05 (2/2) 

(0.04-0.06) 

Ce-144 0.02 0.16 (1/4) n Clemente Farm 0.16 (1/2) Yamasaki Farm 
(0-0.32) .lmi, 320oMAG (0-0.32) < LLD 

Ce-141 0.01 0.005 (1/4) *n Clemente Farm 0.01 (1/2) Yamasaki Farm 
(0-0.02) .lmi,3200 MAG (0-0.02) < LLD 

Zr-Nb 0.004 0.009 (1/4) n Clemente Farm 0.018 (1/2) Yamasaki Farm 
(0-0.036) .1mi, 3200 MAG (0-0.036) < LLD 

Marine Animal H-3, 12 11.0 23.3 (12/12) *ta. Discharge 24.5 (8/8) Newport Beach 0 

Flesh (4-56) .5 mi, 215 0 MAG (9-56) 19.5 (4/4) 

(nCi/kg.dry wt.) (13-24) 
Cs-137, 12 0.03 0.019 (7/12) Newport Beach 0.023(6/8) Newport Beach 

(0-0.04) (0-0.065) 0.023 (3/4) 
(0-0.04) 

Co-58, 12 0.1. 0.34 (2/12) ta. Discharge 0.587 (3/8) Newport Beach 
(0-3.9) .5mi, 215 0 MAG (0-3.9) < LLD.  

00



TABLE 
ENVIRONMENTAL R'xDIOLOGICAL MONITORING PROGRAM SUMMARY 

SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period APRIL-JUNE, 1978 

Type and Lower Limit All Indicator Location with Number of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 
Sampled (Unit -of Analyses Detection Mean(f) Name, Distance KMeanT Mean(f) Reported 
of Measurement) Performed (LLD) Range and Direction Range Ranoe Measurement 

Co-60, 12 0.2 0.06 (2/12) Sta. Discharge 0.218 (4/8) Newport Beach 

(0-0.68) 0.5mi, 215 0MAG 0-0.95 <LLD 

Ag-110m,12 0.4 0.665 (6/12) Sta. Discharge 1.14 (5/8) Newport Beach 

(0-6.3) 0.5mi, 215oMAG (0-6.3) 0.03 (1/4) 
(0-0.12) 

Ce-144, 12 0.001 0.0003 (1/12) Sta. Discharge 0.027 (2/8) Newport Beach 
0-0.004 0.5mi, 215 0MAG (0-0.21) <LLD 

Ra-226, 12 0.004 <LLD Sta. Discharge 0.011 (1/8) Newport Beach 
0.5 mi,215 0 MAG 0-0.084 <LLD 

Kelp H-3,4 10 44.5 (4/4) San Onofre 69 (1/1) Newport Beach 0 
(nCi/kg dry wt.) (35-69) Kelp Bed 35 (1/1) 

Cs-137, 4 0.06 0.05 (4/4) San Mateo 0.061 (1/1) Newport Beach 

(0.042-0.061 Kelp Bed 0.045 (111) 

Co-58,4 0.13 < LLD 

Co-60, 4 0.20 < LLD 

Ag-110, 4 0.07 <LLD 

1-131, 4 0.2 0.098 (4/4) Newport Beach 0.14'(1/1) Newport Beach 

(0.07-0.14) 0.14 (1/1)



TABLE 2 
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 

SAN ONOFRE NUCLEAR GENERATING STATION -UNIT 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period APRIL-JUNE, 1978 

Type and Lower Limit All Indicator Location with Number of Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine Sampled (Unit of Analyses Detection Mean(f) Name, Distance IMean(f) Mean(f) Reported of Measurement) Performed (LLD) Range and Direction jRange Ranoe Measurements 

Ocean Bottom Cs-137,5 0.07 0.027 (4/5) 0.5 mi. South 0.05 (1/1) Newport Beach 0 
Sediment (0.014-0.05) of SONGS I < LLD 
(pCi/g dry wt.) 

Co-58,5 0.07 < LLD 

Co-60,5 0.11 < LLD 

Ag-110m, 5 0.07 < LLD 

Ce-141, 5 0.008 0.009 (2/5) 0.5mi N. of 0.0023 (1/1) Newport Beach 
0-0.023 SONGS 2&3 < LLD 

Ce-144, 5 0.02 0.01 (1/5) 0.5mi N. of 0.05 (1/1) Newport Beach 
(0-0.05) SONGS 2&3 < LLD 

Ru-226, 5 0.04 0.542 (5/5) 0.5mi N. of 0.83 (1/1) Newport Beach 
(0.25-0.83) SONGS I 025 (1/1) 

Th-232, 5 0.05 0.58 (5/5) 0.5 mi. N. 1.01 (1/1) Newport Beach 
(0.25-1.01) of SONGS I 0.25 (1/1)



TABLE 3 
[NVIRONMENTAL PADIOLOGICAL M ITORIING PPOfr i 't "ARY 

SAN ONOFPE NUCLEAR GENERATING STATICON - NIT 1 

Docket No- 50-206

San Diero County, C, ifornin 

Reportinri Perind JULY-SEPTEMBEr 978 

Type and Lnvr Lim t All Indicator Location with Numbe of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locat ions Notroutin? 
Sampled (Unit. of Analyses Dotection Moan(f) rNam, 11istance rmr n( ) Men(f ) Reported 
of Measurement) Performed (1.f)) ange gnd a Direction Rano n Pane - Meurements 

Air Particulates 6 , 50 0.003 0.045 (50/50) Visitor Center 0.053 (39/39) Huntington Beach 0 
(pCi/m 3  (0.009-0.085) 0.1 mi, 043oMAG (0.047-0.41) 0.045, (12/12) 

(0.053-0.081) 
1-131, 50 0.04 < LLD 

Air Particulate a, 4 0.0001 0.00145(4/4) Visitor Center 0.0013(3/3) Huntington Beach 0 
Quarterly Composit ( .0005-0.0024) 0.1mi,043o1AG (0.0007-0.0024) 0.0011. (1/1) 
pCi/m3 

Sr-90,4 0.001 <LLD Huntington Beac 0.001 (1/3) Huntington Beach 
(0-0.003) < LLD 

y Isotopic, 4 0.04y/min/m3 

Be-7, 4. 0.085 (4/4) Camp San Onofre 0.115(3/3) Huntington Beach.  
(0.08-0.094) .3mi, 0430MAG (0.084-0.14 0.08 (1/1) 

Zr-Nb, 4 <LLD Huntington Bch 0.0048 (2/3)1 Huntington Beach 
'0-0 .008 1 <LLD 

Ru-T03, 4 1 <LLD Camp San Onofre ).004 (1/3) Huntington Beach 
2.3 mi, 043oMAG 0-0.013 < LLD 

I . I - C



TABLE 3 

rNVIR ONMrifIAL PADIOLOGICAL MONIflPING PRERN1 A A 
SAN OI10FRF NlUCLEAP GENEPATING STATTnN - UNIT 1 

necket No. 50-206 
ian Pi-in' C-n tv.~. C, I iFn-s -nii 

portion r,qord JULY-SEPTEMBER 1978 

T.- ype and lower Limit Al indicator Locltlion with Numvber of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 
Sampled (Unit of Analyses Detection Mean(f) Namf, Distance Main f Mean(f) Reported 
of Measurement) Performed (LD) __Range and Direction Range Ranne Measurements 

Ru-106,_4 <LLD Camp San Onofrel 0.035 (2/3) Huntington Beach 
2.3 mi, 043oMAG (0-0.09) < LLD 

Cs-137, 4 0.0017(4/4) Visitor Center 0.0029 (3/3) Huntington Beach 
(0.0011-0.002) 0.1 mi, 015 0 MAG (0.002-0.0037) 0.002 (1/1) 

Ce-141, 4 <LLD Camp San Onofre 0.003(1/3) Huntington Beach 
2.3mi, 0430 MAG (0-0.009) <LLD 
and Visitor 
Center 
0.1 mi,015oMAG 

Ba-140, 4 < LLD Visitor Center 0.03 (1/3) Huntington Beach 
0.1mi, 015 0 MAG 0-0.10) < LLD 

Ce-144, 4 0.008 (4/4) Visitor Center 0.027 (3/3) Huntington Beach 
(0.006-0.0011) 0.1mi,015 0 MAG (0.011-0.043) 0.009 (1/1) 

Sb-125 , 4 <LLD San Clemente 0.0017 (1/3) Huntington Beach 
5 mi,320 0 MAG (0-0.005) < LLD 

Direct Radiation mR, 14 10 36.2 (14/14) Camp San Mateo 38.95 (2/2) Huntington Beach 0 
mR/qtr (30.9-41.1) 36.8-41.1) 39.8 (1/1) 

Drinking Water 6 , 9 0.5 9.4 (9/9) Tri Cities Wtr. 16.0 (9/9) Huntington Beach 0 
Filtrate (5-15) Dist. 8.7 mi. H(10-21) 6.0 (3/3) 
90/1 320 0MAG (5-8)



g TABLE 3 

ENVIPOMENTAL RADIOLOGICAL MONITOPING pPPrAM !UMM!ARY 
"AN ONOFPE. NICLFAR, GENFRATpING STATION -lImT 1 

f .......... ft - - .

n Dino Cou,ri P.1 irnrnia~ 

I'por t!inrj Prr jnr JULY-SEPTEMBER 1978 

Type and Lower Limit /I Indicator -o- cation with Nu:mber of 
Medium or Pathway Total Number of Locations Highest Annual Mean __Control Locations Nonroutine 
Sampled (Unit of Analyses DOtection Mean(f) .Nime, Distance Meain(T) Mean( f) Reported 
of Measurement) Performed (LLD) Range _ and Direction Ranqe __ j Ranae Measurements 

a , 9 5.0 < LLD 

Drinking Water , 9 0.1 1.02 (9/9) Tri-Cities Wtr. 1.14 (9/9) Huntington Beach 0 
Solid (0.8-1.4) Dist., 8.7 mi. (0.3-1.3) 1.13 (3/3) 
(pCi/z) 3200 Mag (0.9-0.14) 

a, 9 0.3 0.03 (1/9) San Clemente 0.057 (4/9) Huntington Beach 
(0-0.3) Farm 2.1 mi. (0-0.3) < LLD 

3200 MAG 

Drinking Water 6, 3 0.5 1.13 (3/3) Tri-Cities Wtr. 12.5 (3/3) Huntington Beach 0 
Quarterly (0.8-1.6 ) District, 8.7mi (1.6-19) 0.8 (1/1) 
Filtrate CompositE 3200 MAG.  
(pli/t) 

a , 3 0.5 <LLD 

H, 3 100 <LLD Tri-Cities Wtr. 67 (1/3) Huntington Beach 
District, 8.7 m (0-200) < LLD 
3200 MAG 

(D



TABLE 3 
[NVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUM!1APY 

SAN ON-FPE NUCLEAR GENERATING STATION - INIT 1 

Docket No. 50-206 
San Diono County, California 

Reportinri Viod JULY-SEPTEMBER1978-_ 

.--.-.-- 6-1'-- t.-.r -a -. 
on w i 

iType and Lower Liini t- \I1 lnff or Location with Number of 

Medium or Pathway Total Number of Iocation Highest Annual Mean Control Locations Nonroutine 

Sampled (Unit of Analyses Dote(tion Moian( f) Name, 1istance 1 Mean(f) Mean( f) Reported 

of Measurement) Performed ILD Ra nq n d D ir ect io0n IR a ng . Range bMeasurements 

Drinking Water 6, 3 0.1 1.13 (3/3) Tri-Cities Wtr. 1.5 (3/3) Huntington Beach 0 

lQuarterly Solids (0.8-1.6) District,8.7mi 1(1.2-1.7) 0.8 (1/1) 

Composite (pCi/l) 
3200 MAG 

C 3 0.3 0.067 (1/3) Sn Clemente Well 0.067 (1/3) Huntington Beach 
(0-0.20) 3.5mi,3200 MAG (0-0..20) < LLD 

Ocean Water 8 4 0.5 949 (4/4) Newport Beach 1022 (3/3) Newport Beach 0 

(pCi/1) (865-1040) 30 mi,3000 MAG (1000-1040) 1040 (1/1) 

CS-137, 4 6 <LLD 

Beach Sadd Cs-137, 4 0.07 0.017 (3/4) Huntington Beact 0.034 (2/2) Huntington Beach 0 

(nCi/Kg dry wt.) (0-0.04) (0.028-0.04) 0.04 (1/1) 

Ra-226, 4 0.07 0.029 (4/4) Huntington Beact(0.030 (2/2) Huntington Beach 
(0.25-0.35) (0.029-0.031) 0.31 (1/1) 

Th-232, 4 0.07 0.323 (4/4) Huntington Beact 0.61 (2/2) Huntington Beach 
(0.20-0.63) (0.59-0.63) 0.63 (1/1) 

(D



TABLE 3 
ENVIRO1NMENTAL PADIOLOGICAL MOTORING PROGRAM SU!MMAr)Y 

SAN ONOFPE NUCLEAR GENEPATING STATION - WNIT 1 

-Docket No.- 50-206 
San Dieqo County, ('Clifornia 

ortinn Perin~d JULY-SEPTEMBER 1978 

Type and Lower Limit All Indicator Location with I Number of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 
Sampled (Unit of Analyses Detection Mean(f) Name, Distance Mean(f) - Mean(f) Reported 
of Measurement) Performed (LID) Rane and Direction Range Range Measurements 

Local Crops H-3,4 200 28.75 (4/4) Yamasaki Farm 79.5 (4/4) Yamasaki Farm 0 
(14-59) 23mi,1350 MAG (14-145) 14 (2/2) 

(14-14) 

y Isotopic, 4 

1-131 0.03 <LLD 

Cs-137 0.03 <LLD Yamasaki Farm 0.0163 (1/4) Yamasaki Farm 
23mi 1350 MAG (0-0.065) <LLD 

Co-58 0.02 <LLD Yamasaki Farm 0.0175 (1/4) Yamasaki Farm 
23mi,1350 MAG (0-0.07) <LLD 

Co-60 0.01 <LLD Yamasaki Farm 0.015 (1/4) Yamasaki Farm 
23mi, 135 0 MAG 0-0.06 <LLD 

Sr-90 0.04 <LLD Yamasaki Farm 0.025 (2/4) Yamasaki Farm 
23mi.,135 0MAG (0-0.06) <LLD 

Ce-144 0.02 <LLD Sn Clemente Far 0.08 (1/4) Yamasaki Farm 
2.1 mi,3200MAG (0-0.32) <LLD 

Ce-141 0.01 <LLD Sn Clemente Farn 0.005 (1/4) Yamasaki Farm 
i2.lmi, 320 0 MAG (0-0.02) < LLD 

Zr-Nb 0.004 <LLD Sn Clemente Farn 0.009 (1/4) Yamasaki Farm 
2.1 mi,3200 MAG (0-0.036) < LLD



TABLE 3 

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMrARY 
SAN ONOFRE NUCLEAR GENERATING STATION- UNIT 1

Docket No. 50-206 
San Diego County, California 

Reporting Period JULY-SEPTEMBER, 1978 

Type and ower L ii tf 1 VTodicator -Loc,,tinn with Nimvh.'r of 

Medium or Pathway Total Number of Location' Iiiqhryt- Prnnj,-1 Moan Control Locatinns Nonroutine 
Sampled (Uni t of Analyses Detec Li on Man (f ) Ii s t -0 n ( Me I ( ) por ud 

!Ranqe and Drecton Raget 
of Measurement) Performed jLLDJ RangetadDrcinr( 

Marine Animal H-3, 12 11.0 19.9 (12/12) Sta. Dischargel25.7 (12/12) Newport Beach 

Flesh (0-60) 0.5 mi,2150MAGI (9-60) 15.5 (3/4) 

(nCi/Kg.dry wt.) (0-26).  

Cs-137, 12 0.03 0.024 (6/12) Newport Beach 0.026 (8/12) Newport Beach
(0-0.07) -30 mi,3000MAG 1(0-0.065) 0.021 (2/4) 

(0-0.046) 

Co-58, 12 0.1 0.028 (1/12) Discharge 0.419 (4/12) Mn(pot Beach 

(003), 0.5 mi, 215OMA~ (0-3-;9) <~ Newor 

Co-60, 12 0.2 0.016 (1/12) Sta Discharge 0.161 (5/n2), Newport Beach 

(0-0.19) O.5mi,215'MAG (0-0.95) <LLD 

Ag-il0m, 12 0.4 0.153 (4/12) Sta. Discharge' 0.842 (6/12) Newport Beach 
(0-0.99) 0.5mi.215 0MAG (0-6.3) 0.03 (1/4) 

(0-0.121) 

Ce-144, 12 0.00N < LLD Sta.Discharge 0.018 (5/12) Newport Beach 
0.Smi 2150tAG (0-0.21) < LLD 

Ra-226, 12 0.004 < LLD Sta Discharge 0.007 (1/12) Newport Beach 
0.5mi,2150fMAG (0-0.084) < LLD 

(D 

Ra-26 1 0.04 <LLD ta iscarge 0.07 (112)Newprt eac 

0.5m,215MAG 0-0.84) CLL 

0o



TABLE 4 
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMJ"1ARY 

SAN OInOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Dieno County, California 

Reportina period OCTOBER-DECEMBER, 1978 

Type and Lower Limit All Indicator Location with Number of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 
Sampled (Unit. of Analyses Detection Mean(f) Name, Distance Mean ra nf) Reported 
of Measurement) Performed (LLD) Range and Direction Range Ranoe _Measurements 

Air particulates 8 ,49 0.003 0.045 (49/49) Visitor Center 0.10 (52/52) Huntington Beach 0 
(pCi/m 3) 0.057-0.104) 0.lmi,0430MAG (0.047-0.41) 0.0427 (12/21) 

(0.011 - 0.059) 

1-131, 49 0.04 <LLD 

Air particulate c ,4 0.0001 0.001(4/4) Visitor Center 0.0013 (4/4) Huntington Beach 0 
Quarterly Composit? 0.0006-0.0013 0.1mi, 043oMAG (0.0007-0.0024 0.0006 (1/1) 
(pCi/M3) 

Sr-90, 0.001 <LLD Huntington Bch 0 .00075 (1/4) Huntington Beach 
(0-0.003) <LLD 

y Isotopic, 4 0.04 y/min/m3 

Be-7, 4 0.110 (4/4) Visitor Center '0.114 (4/4) Huntington Beach 
(0.07-0.13) 0.1 mi,0430 MAG (0.093-0.14)i 0.107 (1/1) 

Zr-Nb, 4 <LLD Huntington Bch 0.0036 (2/4) Huntington Beach 
(0-0.008) <LLD 

Ru-103, 4 <LLD Camp San Onofre 0.003 (1/4) Huntington Beach 
2.3 mi,043oMAG (0-0.013) < LLD



TABLE 4 

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Piego Countv, rilifornia 

Pnoortin Period OCTOBER-DECEMBER, 1978 

Type anf - - I ower ifinit A" 1I Indicator Location with Nneo 

Medium or Pathway Total Number of Locations . Iiqhest Annual Moan Control Locations Nonroutine 

Sampled (Unit of Analyses Do tct ion Mean( I) amr, Thstance Mean( ) Man( r) Reported 

of Measurement) Performed IL Rane _ and Direction. Range Ranne Measurements 

Ru-106, 4 <LLD Camp San Onofre 0.026 (2/4) Huntington Beach 
2.3 mi, 0430MAG (0-0.09) < LLD 

Cs-137, 4 0.0053 (3/4) Visitor Center 0.0067 (4/4) Huntington Beach 
(0-0.018) 0.lmi., 015 0MAG (0.002-0.018) < LLD 

Ba-140,4 <LLD Visitor Center 0.025 (1/4) Huntington Beach 
0.1 mi,015 0 MAG (0-0.1) <LLD 

Ce-141, 4 <LLD Camp San Onofre 0.002 (1/4) Huntington Beach 
2.3 mi, 0430MAG (0-0.009) <LLD 
And Visitor Ctr 
0.1 mi,015 0 MAG 

Cs-134, 4 0.0021 (1/4) Visitor Center 0.0021 (1/4) Huntington Beach 
0-0.0082 0.1 mi, 015oMAG 0-0.0082 < LLD 

Ce-144, 4 <LLD Visitor Center 0.02 (3/4) Huntington Beach 
0.1 mi, 015 0MAG (0.0-0.043) <LLD 

Sb-125, 4 <LLD San Clemente 0.0013 (1/4) Huntington Beach 
5 mi, 3200 MAG 0-0.005) <LLD 

(1Q CD K0 
7 -----



TABLi* 
ENVIRONMENTAL RADIOLOGICAL MONITORING PPOGR;AM 1 r1M1APY 

SAN ONOFRE NUCLEAR GENEPATING STATION- UNIT 1 

- Docket No. 50-_2*06 
San Dieqo Countv. California 

Peportinri Period 0O 0BER-DECEMBER,1978.  

lype and Lowrrinf AllfIndictor -ocation with Number of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 
Sampled (Unit of Analyses Detection Mean(f) Name, Distance Meanff. Mean() Reported 
of Measurement) Performed (LID) Range and Direction Range __Rance Measurements 

Direct Radiation mR, 16 10 130.6 (16/16) Huntington Bch 37.5 (4/4) Huntington Beach 
mR/qtr. 1(26.6-37.4) (31.8-40.9) 37.4 (1/1) 

Direct Radiation mR, 13 10 99.9 (13/13) Basilone Rd. 119 (1/1) Huntington Beach 0 
mR/yearly (74-119) Off Ramp 112 (1/1) 

Drinking Water , 9 0.5 10.1 (9/9) Tri Cities Wtr 15.5 (12/12) Huntington Beach 
Filtrate (4.7-15) Dist.,8.7mi (10-21) 6.2 (3/3), 
(pCi/1) 3200 MAG (4.7-8) 

a ,9 5.0 < LLD -t oB

Drinking Water B, 9 0.1 1.29 (9/9) Tri-Cities Wtr. 1.26(12/12) Huntington Beach 0 
Solid (pCi/1)' (0.7-2.0) Dist., 8.7 mi. (0.3-2.0) 1.03 (3/3) 

3200 MAG (0.8-1.4) 

9 0.3 0.03 (1/9) San Clemente .08 (5/12) Huntington Beach 
(0-0.3) Farm 2.1 mi (0-0.3) < LLD 

3200 MAG 

Drinking Water , 3 0.5 9.87 (3/3) Tri-Cities Wtr. 12.6 (4/4) Huntington Beach 0 
Quarterly Filtrate (6.6-13) Dist., 8.7 mi. (1.6-19) 6.6 (1/1) 
Composite Ci/l) 3200 MAG

~T ~ 7 7 --. ~--~ --- I



TABLE 4 

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period OCTOBER-DECEMBER, 1978 

Type and loweriilf v11 nd Jni cator Location with......er.of 
Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 

Sampled (Unit of Analyses Detection Mean(f) Rame, Distance Mean(f) Mean(f) Reported 

of Measurement) Performed (LLD) Range and Direction Range Range Measurements 

3 0.5 <LLD 

H-3, 3 100 <LLD Tri-Cities Wtr. 50 (1/4) Huntington Beach 
Dist. 8.7 mi. (0-200) <LLD 
3200 MAG 

Drinking Water , 3 0.1 0.7 (3/3) Tri Cities Wtr. 1.28 (4/4) Huntington Beach 

Quarterly Solids (0.6-0.8) District, 8.7mi (0.6-0.17) 0.8 (1/1) 

Composite 3200 MAG 

(PCi/ ) a , 3 0.3 <LLD Sn Clemente Well (0-0.20) <LLD 

Ocean Water B ,8 0.5 1080 (8/8) SONGS 2&3 1049 (4/4) Newport Beach 

(Pci/) (830-1380) Outfall (880-1380) 1080 (2/2) 
(1080-1080) 

Cs-137, 8 6 <LLD 

Ocean Water H-3, 4 200 <LLD Sta. Discharge 1665 (1/2) Newport Beach 0 

Composite 0.5mi,215 0 MAG (0-3330) <LLD 

(PCi/1) 

Marine Animal H-3, 12 11.0 34.8 (12/12) Sta. Discharge 28.2 (16/16) Newport Beach 0 

Flesh (22-51) 0.5mi,215 0MAG (9-60) 27.0 (4/4) 
(22-34) .  

(nCi/kg. dry wt.) 

Cs-137, 12 0.03 0.049 (10/12) Sta. Discharge 0.033 (12/16) Newport Beach 
(0.01-0.10) 0.5 mi,215oMAG (0-0.099) 0.024 (3/4) 

(0-0.029)



TABLIP 
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 

SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period OCTOBER - DECEMBER, 1978 

Type and Lower Limit -All Indicator Location with Number of 
Medium or Pathway Total Number of Locations. Highest Annual Mean Control Locations Nonroutine 
Sampled (Unit of Analyses Detection - Mean(f) Name, Distance MvanT 7 Mean(f) Reported 
of Measurement) Performed (LLD) Range and Direction Range Range Measurements 

Co-58, 12 0.1 0.23 (4/12) Sta. Discharge 0.475 (6/16) Newport Beach 
(0-2.5) 0.5 mi,215 0 MAG (0-2.5) < LLD 

Co-60, 12 0.2 0.067 (3/12) Sta. Discharge 0.168 (7/16) Newport Beach 
(0-0.71) 0.5 mi,215 0 MAG (0-0.95) <LLD 

Ag-110m, 12 0.4 0.91 (8/12) Sta. Discharge 1.17 (9/16) Newport Beach 
(0-6.8) 0.5 mi,215 0 MAG (0-6.8) 0.056 (2/4) 

(0-0.16) 

Cs-134 0.005 0.0147 (3/12) Sta. Discharge 0.008 (2/16) Newport Beach 
(0-0.06) 0.5 mi.215 0 MAG (0-0.06) < LLD 

Ce-144, 12 0.001 < LLD Sta. Discharge 0.014 (5/16) Newport Beach 
0.5 mi,215 0 MAG 0-0.21 < LLD 

Ra-226, 12 0.004 0.025 (1/12) Sta Discharge 0.005 (1/16) Newport Beach 
(0.0.04) 0.5 mi, 215 0MAG (0-0.084) < LLD 

Kelp H-3, 4 10 37.0 (4/4) San Onofre 48 (2/2) Newport Beach 
(pCi/kg dry wt.) (27-51) Kelp.Bed (27-69) 51 (1/1) 

Cs-137, 4 0.06 0.033 (3/4) San Mateo 0.055 (2/2) Newport Beach 
(0-0.049 Kelp Bed (0.049-0.061) < LLD



TABLE 4 

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY 
SAN ONOFRE NUCLEAR GENERATING STATION - UNIT 1 

Docket No. 50-206 
San Diego County, California 

Reporting Period OCTOBER-DECEMBER, 1978 

Type and Lower Limit All Indicator Location with Number of 

Medium or Pathway Total Number of Locations Highest Annual Mean Control Locations Nonroutine 

Sampled (Unit of Analyses Detection Mean(f) Name, Distance Mean(f) Mean(f) Reported 

of Measurement) Performed (LLD) Range and Direction Range Ranqe Measurements 

Co-58, 4 0.13 < LLD 

Co-60, 4 0.20 < LLD 

Ag-110m, 4 0.07 <LLD 

1-131, 4 0.2 0.218 (4/4) Newport Beach 0.29 (2/2) Newport Beach 
(0.10-0.44) Kelp Bed (0.14-0.44) 0.44 (1/1) 

Ocean Bottom Cs-137, 5 0.07 0.078 (3/5) 0.5 mi North 0.135 (2/2) Newport Beach 

Sediment (0-0.23) of SONGS I (0.04-0.23) < LLD 

(pCi/kg dry wt.)



TABLE 
[NV IRONINENI AL PADIOLOG ICAL MON iWPING PPOMPAM rIlIt1PY 

SAN ONWFPE NUCLEAR GENERATING STATION - LINIT 1 

Docket No. 50-206 
San Dijno Coulntv, California 

Peporting Period OCTOBER - DECEMBER, 1978 

Type and Lower Limitc lit.ion w i N r 
M e d i u o r P a t h w a y T o t a l N u m b e re o f Medium or Pathway Total Number of Locations 11ighest Annual Moan Control Locations Nonroutine 

rIThrpl ed (Uini t,. of Analyses Dotec. ion to (, Man( f) - m Histance M1an )) t Mean ( . - Reported 
of Measurement) Performed (LI11)) Ranqe and Direction pan(e R Mange esrment 

Cs-134, 5 0.01 0.008 (1/5) 0.5 mi South 3.02 (1/2) Newport Beach 
0-0.04 ) of SONGS I (0-0.04) <.LLD 

Co-58, 5 0.07 0.068 (2/5) 0.5 mi -North 0.09 (1/2) Newport Beach 
(0-0.18) of SONGS I (0-0.18) < LLD 

Co-60, 5 0.11 0.04 (2/5) o.5 mi North 0.06 (1/2) Newport Beach 
(0-0.12) of SONGS I (0-0.12) < LLD 

Ag-110m, 5 0.01 0.006 (1/5) 0.5 mi South 0.015 (1/2) Newport Beach 
(0-0.03) of SONGS I (0-0.03) < LLD 

Ce-141, 5 0.008 < LLD 0.5 mi North of 0.0016 (1/2) Newport Beach 
SONGS 2 & 3 (0-0.0023) < LLD 

Ce-144, 5 0.02 < LLD 0.5 mi North of 0.025 (1/2) Newport Beach 
SONGS 2 & 3 (0-0.05) < LLD 

Ra-226, 5 .0.04 0.476 (5/5) 0.5 mi North of 0.80 (1/1) Newport Beach 
(0.15 -0.80) SONGS 2 & 3 0.15 (1/1) 

Th-232, 5 0.05 0.44 (5/5) 0.5 mi. North of' 0.78 (1/1) Newport Beach 
(0.14-0.78) SONGS 2 &3 0.14 (1/1) 

09
Soil Sample Cs-137, 5 0.02 <LLD -

(nCi/kg. dry wt.) 
Ra-226, 5 0.04 <LLD 

Th-232, 5 0.05 1 <LLD



TABLE 4 

ENVIRONMENIAL RADIOLOGICAL MONITOPING PRPOrAM "! V ARY 
SAN ONOFRF NCICIEAR GE"EPATING STATION - UIT 1 

Docket No. 50-206 
San Dieno County, California 

Peportinq Period acTORER-DECEBER978.  

Type and Lower Limit ['11 Indicator LocALon with No br of 

Medium or Pathway Total Number of Locations 1iqhest Annual Mean Control Locations Nonroutinc 

Sampled (Unit of Analyses Detection Mean(f) Name, Distance Men (fT Mean(f) Rcportcd 

of Measurement) Performed (LLD) Range and Direction Pange Ranae Measur-emnts 

Sr-90, 5 0.01 0.04 (4/5) Basilone Road 0.09 (1/1) Huntington Beach 
(0-0.09) Off-Ramp 0.04 (1/1) 

'Rabbit 0 
Thyroid 1-131, 1 5.0 < LLD 
(pti/g thyroid) 
Flesh Cs-137, 1 0.06 < LLD 

(PC i/g dry wt.) 
1-131, 1 0.05 < LLD 

Femur Sr-89, 1 3.0 < LLD 

(pCi/g Ca) Sr-90, 1 2.0 0.9 (1/1) 2 mi East 1.4 (2/2) None 
of Station (0.9-1.9) 
450 MAG 

Ca, 1 0.2 0.36 (1/1) <2 mi East 0.355 (2/2) None 
of Station (0.35-0.36) 
450 MAG 

I crD



TABLE' 

CORRECTIVE MAINTENANCE OF COMPONENTS DESIGNED TO MINIMIZE THE RELEASE 
OF TOXIC OR RADIOACTIVE MATERIALS TO THE ENVIRONMENT 

MALFUNCTION EFFECT ON PRECAUTION TAKEN TO PROVIDE 
COMPONENT CAUSE EFFECT SAFE OPERATION CORRECTIVE ACTION FOR ENVIRONMENT'S PROTECTION 

Stack Monitor Iodine Broken Pump None Replaced belt. Observed other ORMS Channels.  
Pump Belt Inoperative 

Stack Monitor Part. Slipping Pump None Fastened Pump Observed other ORMS Channels.  
Pump Pulley Inoperative Pulley.  

Radwaste Discharge Fouling Hi AP None Replaced elements Stop discharges.  
Filter 40 times.  

Iodine Monitor Worn Motor tripped None Replaced vacuum Observed other ORMS Channels.  
Bearing pump bearings.  

ORMS Channel Monitor Worn Pump Motor tripped None Replaced pump bear- Observed ORMS Channel 1214 on vent 
1211-1212 ings and valves 4 stack.' 

times.  

Huntington Beach Air Loss of Burned motor None Replaced air sam- Observed other ORMS Channels.  
Sampler cooling fan and windings pler with new unit.  

Radwaste Process Filter Fouling Hi AP None Replaced elements Stop processing.  
124 times.  

Area Radiation Monitor Failed Inoperative None -Replaced pump. Observed other ORMS Channels.  
in San Clemente Pump
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DESIGN CHANGES 

The following design changes were approved for implementation by 
the On-Site Review Committee in 1978. Except as noted, the design 
changes were fully implemented as of the end of calendar 1978.  
This listing fulfills the reporting requirements of 10 CFR 50.59(b) 
and Environmental Technical Specification 5.6.1.b. With respect to 
the latter requirement, none of the 1978 changes resulted in a 
condition which significantly altered the impact of the Station on the 
environment as described in the NRC Final Environmental Statement and 
did not involve a change in the Environmental Technical Specifications 
incorporated in the San Onofre Unit 1 Provisional Operating License 
DPR-13.  

DESIGN CHANGE 76-14 (Revision 1): RELOCATION OF THE COMPONENT COOLING WATER 
RADIATION DETECTOR. (In Progress) 

The component cooling water system radiation detector is to be moved from 
its original location in the suction header of the component cooling water pumps 
to a newly installed liquid-radioactive sample pig due to high background radiation.  

The new sample pig obtains a representative sample from the component cooling 
pump minimum recirculation line.  

The installation of the channel sample pig and detector in the pump minimum 
recirculation line provides a continuous survey of component cooling water 

radioactive material content without disrupting the minimum recirculation 
function. The pressure boundary associated with this change is safety-related 
and is to be installed accordingly. The additional delay time associated 
with the piping run to the new detector location was evaluated to be about four 

seconds which is considered to be insignificant.  

DESIGN CHANGE 77-07 (Amendment No. 1): MODIFICATION OF STANDBY POWER ADDITION 
SYSTEM PIPING SUPPORTS 

This design change added piping supports to the auxiliary skid piping of 
the standby power addition 4160 volt/6000 KW diesel driven generators. The 

addition of the supports to the auxiliary skid piping was accomplished to 
bring the piping systems into conformance with ANSI B 31.1, "Power Piping".
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DESIGN CHANGE 77-08 (Revision 1 and Amendment No. 1): 
REPLACE A CONTROL VALVE IN THE COMPRESSED AIR SYSTEM 
WITH A MANUALLY OPERATED NORMALLY CLOSED ISOLATION VALVE.  

This design change replaced a l(one) inch control valve which was installed 
in a 3 inch line between the compressed air system and the portable diesel-powered 
air compressor, with a.manually operated normally closed 3 inch isolation valve.  
The 3 inch valve was installed to enable the portable air compressor to provide 
greater back-up capability to the plant compressed air system. No safety 
related equipment was involved in this design change and postulated failure 
of the 3 inch valve would not adversely affect plant safety.  

DESIGN CHANGE 77-10: MANUAL ALIGNMENT SWITCHES IN THE CHARGING PUMP STOP 
CONTROL CIRCUITS 

This change was previously reported as having been approved for 
implementation in 1977. Subsequently, it was determined that the issues 
addressed by this change would be considered within the Systematic Evaluation 
Program. Accordingly, Design Change 77-10 was cancelled in 1978.  

DESIGN CHANGE 77-16: SITE SECURITY MODIFICATION 

This design change describes site security project modifications. In 
accordance with 10 CFR 2.790 its contents are withheld from public disclosure.  
For further information refer to letter dated December 19, 1978, entitled 
"Physical Security Plan for San Onofre Nuclear Generating Station" from 
Southern California Edison Company to the Nuclear Regulatory Commission, 
Director of Nuclear Reactor Regulation, Attention R. A. Clark.
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DESIGN CHANGE 77-17 (Addendum No. 1): THE OVERPRESSURIZATION MITIGATING 
SYSTEM (0MS) 

Design Change 77-17 established the overpressurization mitigating 
system (OMS) to prevent 10 CFR 50 Appendix G limits from being exceeded and 
protect the RCS from postulated overpressurization events. Addendum No. I 
completed the OMS installations by replacing the pressure switches used in 
the actuation of pressurizer power operated relief valves with two pressure 
transmitters and associated logic. Replacement of the pressure switches 
with the pressure transmitters provides for reactor coolant system pressure 
sensing while protecting against postulated single failure of sensing 
equipment. In addition to this change, Addendum 1 included modifications 
to the OMS control room annunciators to improve annunciation effectiveness.  

These modifications resulted in overall improvement of the OMS and did 
not adversely affect plant safety.  

DESIGN CHANGE 77-20: ADDITION OF STRAINERS IN THE FLASH EVAPORATOR 
DISTILLATE LINES 

This design change provided for the following: 

1. A wye-strainer in both flash evaporator distillate lines; 

2. A valve for blowdown to existing drain for each strainer; 

3. Necessary valves and piping for each strainer.  

This change was made to preclude carry-over from the flash evaporators, 
in the form of products, from entering the condensate system.  
No safety related equipment was involved in the modification. Failure of 
the proposed strainers would not adversely affect the safety of the plant.  

DESIGN CHANGE 77-21: INSTALLATION OF AIR CONDITIONING IN DC SWITCHGEAR ROOM.  

A five ton air conditioner was installed in the D/C Switchgear Room to 
lengthen the service life of inverter components.  

The complete failure of this air conditioner would not degrade performance 
of the inverters or chargers. There are no direct connections between the 
air conditioner and structures of safety related components in the DC Switchgear 
Room.
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DESIGN CHANGE 78-02: CONTROL ROOM EMERGENCY AIR TREATMENT SYSTEM 

The normal air.intake damper to the Control Room was modified to 
allow manual closure from the Watch Engineers office. The change was 
accomplished by circuit revisions in the control room emergency air 
treatment system. Failure of the electrical contacts utilized for this 
modification would cause the dampers to go to or remain in the safety 
related position. Also, in the event of a radiological emergency requiring 
the control .room emergency air treatment system, manual control of the normal 
dampers would be overridden and the dampers would close automatically to their 
safety related positions.  

DESIGN CHANGE 78-04: MODIFICATIONS TO THE REGION 9 FUEL ASSEMBLIES 

The modifications of this design change consist of 29 Engineering 
Change Notices (ECN's) processed by Westinghouse concerning Region 9 fuel 
assemblies loaded into the reactor for Cycle 7. The ECN's were implemented to 
facilitate the design and manufacture of Region 9 fuel assemblies by Westinghouse.  
They included changes associated with drawing notations, manufacturing 
specifications, engineering tolerances and material specifications. The ECN's 
did not result in any changes to thermal-hydraulic, nuclear design characteristics 
or reactor structural integrity.  

DESIGN CHANGE 78-06: RE-DESIGN OF THE UPPER INTERNALS LIFTING RIG SLING 
ASSEMBLY 

The original upper internals lifting rig sling assembly which used cables 
for the lifting members was replaced by a new assembly made of solid rods and 
thick.walled pipes. The new assembly is less likely to experience unequal 
elongation of the lifting members which was suspected of causing binding during 
telescoping of the upper internal components following refueling operations.  
The new assembly was designed and fabricated to meet or exceed the lifting 
capabilities of the original assembly without adversely affecting the safety 
functions of the lifting rig.
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DESIGN CHANGE 78-07: MANIPULATOR CRANE MODIFICATIONS 

The manipulator crane was upgraded by the performance of the following 
modifications: 

1. Modified fuel assembly gripper to provide pressurized air supply to 
gripper mechanism in addition to the existing spring latch mechanism.  
This modification enables more expeditious handling of fuel assemblies 
while providing more positive engagement by the gripper. As the 
existing latch mechanism is unchanged, loss of the air supply would 
not result in loss of gripper engagement.  

2. Installed new circuitry to prevent hoist up-travel with gripper 
disengaged and load cell weight over 1200 pounds. This.change reduces 
the likelihood of fuel handling problems arising from personnel error 
and thereby enhances plant safety.  

3. Installed a re-designed gripper which relocated the finger locking plate 
to avoid possible interferences.  

These modifications result in improved performance of the manipulator 
crane, and have no adverse impact on plant safety.  

DESIGN CHANGE 78-08: WATER TRAP ADDITION TO HYDRAULIC VALVE AIR SYSTEM 

This design change added a drain trap to the station service air supply 
to four safety injection valve actuators to prevent water from entering the 
actuator pneumatic devices. The valves utilize self-contained accumulators 
to actuate to the safety related position. Service air is used to move the 
valves to their normal operating (non-safety related) position. Loss of service 
air due to a drain trap failure would only result in the loss of ability to move 
the valves from their safety related to their normal operating positions.
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DESIGN CHANGE 78-09: IN-CORE INSTRUMENTATION PORT COLUMN MODIFICATION 

To confine a small reactor coolant system leak through an in-core 
instrumentation seal, a stainless steel cap was welded to the in-core 
instrumentation port flange. This modification was temporary until a permanent 
repair was made during the October 1978 refueling outage. The piping 
installation was designed to meet or exceed the design rating for the reactor 
pressure vessel. ASME Code approved materials were used. Non-destructive testing 
was performed on all materials and welds.  

Installation of the cap on the instrumentation port resulted in the 
unavailability of certain non-safety related in-core instrumentation. This 
condition was determined to be acceptable based on the number and geometry 
of the remaining similar instrumentation.  

DESIGN CHANGE 78-10: MODIFICATION TO CONTROL CIRCUITS OF MOTOR OPERATED 
VALVES IN THE SAFETY INJECTION LINES 

To prevent possible valve stem distortion due to excessive applied 
torque, limit switch contacts were connected in series with a closing 
circuit torque switch for three motor operated valves in safety injection 
lines. The valves are required to open upon receipt of a safety injection 
signal. This modification does not affect the opening circuitry of 
these valves and cannot result in the inadvertent closure of the valves 
during a postulated accident.  

DESIGN CHANGE 78-11 (Revision 1): CONTINUOUS AXIAL OFFSET MONITORING 
SYSTEM (CAOMS) MODIFICATION 

This design change installed a new axial 'offset calculating circuit 
to display true axial offset rather than delta flux. This modification 
simplified calibration procedures and resulted in the direct display 
of the parameter which must be monitored in accordance with Technical 
Specification requirements. The CAOMS does not perform a safety related 
function nor is it employed in systems required for safe shutdown of the 
plant.
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DESIGN CHANGE 78-12: YARD DRAIN AND REHEATER SUMP PUMP CONTROL MODIFICATIONS 
(In progress) 

In order to control and contain oil spills, this design change will add 
oil detection devices to the yard drain system sump and reheater pit sump.  
The sumps and associated equipment are not safety related.  

DESIGN CHANGE 78-14: SUBSTITUTE STEM PACKING FOR FEEDWATER PUMP 
HYDRAULIC ACTUATED VALVES.  

This design change allowed substitution of Grafoil ribbon packing for 
Crane 177A1 preformed split ring packing in the feedwater pump hydraulic 
actuated valves. This change was accomplished to facilitate valve maintenance.  
The valve manufacturer provided written concurrence for use of the substitute 
packing material. Following valve maintenance involving packing installation, 
the valves will be tested and the packing adjusted as necessary to maintain 
proper operating characteristics.  

DESIGN CHANGE 78-15: MODIFICATION TO THE UPPER INTERNALS TELESCOPING 
INSTRUMENTATION SUPPORT COLUMNS.  

This design change consisted of the removal of twenty radial support 
balls in each of the four telescoping instrumentation support columns on the 
reactor upper internals assembly. This modification was accomplished to 
eliminate the possibility of binding when re-installing the instrument plate 
in the reactor pressure vessel. A study was performed which verified that 
the stability of the columns and the fatigue life of critical areas without 
the balls was acceptable.  

DESIGN CHANGE 78-16: MODIFICATIONS RESULTING FROM SINGLE FAILURE ANALYSIS 
REDUNDANT SIS BLOCK SWITCHES.  

This design change proposed the installation of train-independent SIS 
override/block switches to prevent the unacceptable potential consequences of 
certain single failures. This modification provided redundancy such 
that one block switch could sustain an electrical or mechanical failure or 
operator error and not prevent SIAS from responding to an emergency signal.  
Plant safety was enhanced as a result of this modification.
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DESIGN CHANGE 78-17: MODIFICATIONS RESULTING FROM SINGLE FAILURE ANALYSIS 
"LOSS OF OFFSITE POWER" UV RELAYS.  

To prevent the unacceptable potential consequences of certain single 
failures, this design change provided independent and redundant "loss of 
offsite power" input signals by the addition of a second undervoltage relay 
in each 4160V bus. Plant safety was enjanced as a result of this modification.  

DESIGN CHANGE 78-18: ADDITION OF THE TEMPORARY SHOO-FLY LINE.  

This design change proposed the temporary installation of a shoo-fly line 
and its associated equipment between the Unit 1 switchyard and the Unit 2 reserve 
auxiliary transformer to provide power for startup and testing of the San Onofre 
Nuclear Generating Station Units 2 & 3. All components required for this 
design change are classified non-safety related and there is no adverse impact 
on plant safety as a result of this modification.  

DESIGN CHANGE 78-19: CONTROL ROOM EMERGENCY AIR TREATMENT 
SYSTEM CARBON CELL MODIFICATION.  

In order to eliminate a potential leakage problem this design change 
replaced a neoprene rubber gasket on the front face of the carbon cell in 
the Control Room Emergency Air Treatment System with a new knife edge seal.  
Following installation of the new seal the system was tested and certified 
satisfactory as required by Technical Specification 4.11.  

DESIGN CHANGE 78-20: UNITS 2 & 3 STARTUP WASTE WATER DISCHARGE SYSTEM 
(TEMPORARY) INTO UNIT 1 4CIRCULATING WATER OUTFALL 
SYSTEM.  

This design change consisted of coring a penetration in the Unit 1 
circulating water outfall tsunami structure along with piping installation 
to allow discharging Units 2 & 3 startup waste water. Except for the concrete 
coring effects on structural integrity of the existing structure, all aspects 
of the proposed temporary waste discharge system were non-safety related.  
A structural analysis showed all effects on structural integrity to be acceptable.  
In addition, the environmental effects associated with this change were found 
to be acceptable.
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DESIGN CHANGE 78-21: INSTALLATION OF TEST PLATE-RACKS IN REACTOR CAVITY.  

Two test-plate racks were temporarily installed in the lower reactor 
cavity during the October refueling outage in connection with an effort to 
develop a new cavity cleaning/decontamination process/system to.reduce cavity 
decontamination time subsequent to refueling. The structural design of the 
racks and attachments was found to be acceptable. Adequate clearance was 
found to exist between all fuel transport equipment and the racks. The racks 
and test plates were removed for analysis at the conclusion of the refueling 
outage.  

DESIGN CHANGE 78-23: MODIFICATION OF CONTAINMENT SPRAY ACTUATION SYSTEM 
(CSAS) INVERTER STATIC BYPASS SWITCH.  

This design change deleted the function of the Silicon Controlled 
Rectifiers which provided uninterrupted power transfer upon sensing undervoltage 
at the primary inverter. This modification provides a momentary (less than 
100 millisecond) power interruption to prevent the temporary loss of both 
inverters due to an internal fault in the primary inverter which would have 
been exposed to the secondary inverter via the original make-before-break 
transfer operation. The unavailability of one of the two redundant logic 
units for a.period of less than 100 milliseconds during the revised break-before
make transfer was determined to be insignificant. This modification increases the 
reliability of the CSAS by reducing the probability of a loss of power to the 
system.  

DESIGN CHANGE 78-25: FLASH EVAPORATOR SERVICE WATER SUPPLY.  

This design change connected the service water supply line to the inlet 
side of the flash evaporator feed pumps to allow the flexibility of using 
service water as well as sea water. All components required for this 

design change are classified non-safety related and there was no adverse input 
on plant safety resulting from this change.  

DESIGN CHANGE 78-26: ADDITION OF STRUCTURAL SUPPORTS TO CONTROL ROOM BOARDS.  

This design change provided additional structural support to the control 

room board panels by welding angles at the base of the structural face plate 

(front side) of the panels. This modification will enable the control boards 

to withstand the effects of a 0.67g Housner horizontal ground acceleration 

spectra. The work for this modification was performed in accordance with 
quality assurance requirements for safety related installations.
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DESIGN CHANGE 78-28 (Revision 1): FIRE PROTECTION PLANT MODIFICATIONS.  

The following changes were instituted by this design change in order 
to maintain the plant in a safe shutdown condition under postulated fire 
conditions.  

1) Alternate source of power to the 480V switchgear No. 2.  
2) D.C. Thermal Barrier Cooling Pump wiring modifications.  
3) Additional power provisions for the pressurizer heaters.  
4) Addition of local level instrumentation for the Volume Control Tank.  
5) Concrete curb installation around the perimeter of the lube oil 

reservoir and conditioner area.  
6) Fire door installation.  
7) Drainage modifications under the turbine deck.  

An interfacing design criteria was used such that failure of 
any structure, system or component required for this modification would not 
a) degrade the operation of the existing safety-related systems, b) adversely 
affect plant safety, and c) introduce potential common mode failures.  

DESIGN CHANGE 78-29: ADDITION OF CIRCULATING WATER INTAKE SAMPLING SYSTEM.  

This design change provided for a circulating water intake sampling 
system in order to comply with Environmental Technical Specification 4.3. That 
Technical Specification requires that circulating water conduit sampling studies 
be performed to establish levels of plankton entrainment within the SONGS-1 
circulating water intake conduit. The change consisted of an access port 
installed in an intake tunnel manhole cover about 500 feet from the intake 
structure. This access port allows periodic installation of a sample nozzle 
with the circulating water pumps operating. This change was found to have no 
adverse impact on plant safety.  

DESIGN CHANGE 78-31: INSTALLATION OF REACTOR CAVITY FILTRATION SYSTEM.  

A skid mounted reactor cavity filtration system was installed to improve 
reactor cavity water clarity and underwater visibility during refuelings.  
The system was located and installed in such a manner as to have no adverse 
impact on plant safety.
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DESIGN CHANGE 78-32 (Revision 3): MODIFICATION TO THE OPERATORS ON TWO 
CONTAINMENT SPRAY ACTUATION SYSTEM VALVES.  

Modifications were made to tubing, clamps, supports, and 
retaining devices on two hydraulic valve actuators installed in-the 
containment spray actuation system (CSAS). Potential failure modes and 
operability problems were identified during seismic testing of a similar 
actuator by a testing laboratory for another utility. It was concluded that 
the test conditions resulted in excessive loads being imposed on the actuators 
which are not representative of loads expected at San OnofreUnit l.in response 
to a design basis seismic event (DBE). However, despite this conclusion, the.  
same modifications which were successfully employed to resolve the problems 
identified by the testing laboratory were incorporated in thetwo similar 
actuators which are required to function to perform their safety related 
function following a DBE.  

DESIGN CHANGE 78-33: FIRE PROTECTION MODIFICATION TO THE INSTRUMENT AIR HEADER 

The following modifications were implemented: 

1) Installed a local air supply (accumulator) to the south salt water 
cooling pump discharge valve.  

2) Installed new tubing connection for steam supply valve for the 
Auxiliary Feed Water Pump.  

3) Installed a new tubing connection for the air supply to the Auxiliary 
Control Panel.  

4) Rerouted air tubing from the Auxiliary Panel to the Steam Dump Valves.  
5) Installed a new source of air for the Steam Dump Valves.  

These changes provide an alternate supply of compressed air to equipment 
required to maintain the plant in safe hot and cold shutdown conditions.  
These modifications were found to have no adverse impact on plant safety.
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CHAPTER 1 

INTRODUCTION 

A. PURPOSE OF THE STUDY 

This volume of the Annual Operating Report presents the results 
of physical-chemical oceanographic studies conducted during 1978 in 
the vicinity of San Onofre Nuclear Generating Station (SONGS). The 
purpose of the 1978 oceanographic study is two-fold. The basic study 
is a portion of a comprehensive environmental surveillance program 
established by the Nuclear Regulatory Commission (NRC) for Unit 1 
(SONGS 1) in the Environmental Technical Specifications (ETS), 
Docket No. 50-206. This part of the ongoing physical-chemical 
oceanographic study for SONGS 1 is being conducted in compliance 
with Section 3.1.1. and 4.1. of ETS, which pertains to environmental 
surveillance of nonradiological, abiotic receiving water character
istics. The scope of work for this study includes monitoring receiv
inv water temperature, turbidity, heavy metals (water column and 
sediment), dissolved oxygen, and pH to determine to what extent 
SONGS 1 may affect these receiving water characteristics.  

The purpose of the second portion of the 1978 oceanographic 
study is to begin compiling a preoperational data base prior o the 
discharge of cooling waters from SONGS Units 2 and 3. The pre
operational Monitoring Program for SONGS 2 and 3 was submitted to the 
Nuclear Regulatory Commission by Southern California Edison Company 
and approved by the NRC on July 6, 1978. The scope of work for this 
portion of the study includes monitoring water temperature, turbidity, 
heavy metals, dissolved oxygen, and pH in the predicted zone of 
influence of Units 2 and 3 and in control zones.  

This study also satisfies the California Regional Water Quality 
Control Board, San Diego Region (CRWQCB, SDR) oceanographic moni
toring requirements for SONGS 1 as established on June 14, 1976 in 
Order No. 76-11 (NPDES Permit No. CA0001228).  

B. LOCATION OF THE STUDY AREA 

San Onofre Nuclear Generating Station is located on the 
California coastline at 330 22.5'N and 117 0 32.5'W between the cities 
of San Clemente and Oceanside (Figure 1-1). The generating station 
site is adjacent to the United States Marine Corps Base at Camp 
Pendleton, and is bounded by San Onofre State Beach to the north and 
south. The study area extends approximately 6.4 km (4 miles) up
coast, 11.5 km (7 miles) downcoast and 4 km (2 miles) offshore of the 
generating station site. The study area has been divided into 15 
environmental surveillance zones (Figure 1-2). The location of 
physical and chemical oceanographic sampling stations located within 
these zones is shown on Figure 1-2.
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Figure 1-3 presents the location and identification of sampling 
stations used in this study. Many of these stations have been used 
for physical and chemical oceanographic measurements at San Onofre for 
the past fourteen years as part of the monitoring program for SONGS 1.  
Additional stations have been included as part of the expanded moni
toring program for surveillance of SONGS 2 and 3.  

Sampling stations are located on a grid pattern which has the 
Unit 1 intake structure as an origin. Station lines which are 
approximately parallel to shore are 1000 ft (305 m) apart and are 
labeled with letters A through M in an offshore direction. The sta
tion line passing over the intake structure is known as the C-line.  
Station lines perpendicular to shore are at 2000 ft (610 m) intervals 
upcoast and downcoast of the 0-line of stations. The 0-line extends 
offshore of the generating station along the Unit 1 intake and dis
charge lines. Most station designations are a three or four digit 
alphanumeric code, such as Cl4N. The first letter of the code 
indicates which station line parallel to shore the statin is on, 
and the number and last letter indicate the distance in thousands of 
feet north or south of the intake/discharge lines. Therefore, 
Station C14N is located along the C-line of stations 14,000 feet 
upcoast of the discharge. This type of station designation gives 
an indication of station location without having to constantly look 
at the station location map. The location of two stations from one 
another is also indicated by this type of station designation. For 
example, Station F6S is located 4000 feet downcoast and 3000 feet 
offshore of Station C2S. A good understanding of the station desig
nation system will assist the reader in understanding results of 
this study.  

C. BACKGROUND INFORMATION 

Physical oceanographic and marine biological monitoring studies 
have been conducted for the CRWQCB, SDR in the San Onofre vicinity 
since 1963. The present ETS physical-chemical oceanographic mono
toring program for SONGS 1 began in 1975. Methods and results of the 
oceanographic and biological monitoring program during 1975 have 
been presented to NRC in two Semiannual Operating Reports (LAS 1975 
and LAS 1976a) and one Annual Analysis Report (LAS 1976b). Reports 
are now submitted annually, rather than semiannually. The 1976 
Environmental Technical Specifications Annual Operating Report was 
submitted in 4 volumes. Volume I contains oceanographic data summary 
(BC, 1977a), Volume II contains biological data summary (LCMR, 1977a), 
Volume III contains analysis of the oceanographic data (BC, 1977b), 
and Volume IV contains the biological data analysis (LCMR, 1977b).  
The 1977 Annual Operating Report was submitted in 3 volumes. Volume 
I contains oceanographic data summary and analysis (BC, 1978), and 
Volumes II and III contain biological data summary and analysis, 
respectively (LCMR, 1978a,b).  

D. SCOPE AND ORGANIZATION OF THE ANNUAL OPERATING REPORT 

This volume of the Annual Operating Report for 1978 presents 
results of physical-chemical oceanographic portions of the ETS 
monitoring at San Onofre. Volume II presents data from the biological
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portion of the 1978 ETS and Preoperational studies, Volume III pre
sents data from the San Onofre Units 2 and 3 1978 Construction 
Monitoring Program-Biological and Sedimentological Data. A detailed 
analysis and interpretation of all 1978 oceanographic biological data 
from these programs will be presented in a subsequent volume to be 
published July 1, 1979. This volume (Volume I) of the Annual Operating 
Report is separated into eight chapters. This chapter is the intro
duction of this report and describes the overall nature of the 
physical-chemical portion of the monitoring program, including the 
location and times of measurements of physical and chemical character
istics in the study area. Chapter 2 presents the methods and equip
ment used during the study. The remaining chapters deal with each 
of the major areas of interest for the San Onofre study. Each 
chapter contains an introduction which outlines the scope of work in 
that area, discusses background information pertinent to the study, 
and presents results of the 1978 study.  

E. GENERATING STATION OPERATION 

The generating station is a base load station, and thus operates 
at a relatively constant load (450 MW) during normal operation. The 
station was offline from April 5 to April 26, 1978, and again from 
September 15 to November 5, 1978. The station was operating at 
reduced capacity (250 MW) from May 6 to July 9, 1978. The station 
was in normal operation during the remainder of 1978. Short term 
fluctuations in plant operation occurred during the periods of normal 
operation. Plots of daily mean megawatt output (station load), 
inplant ATc (discharge temperature minus intake temperature), and 
circulating water flow at SONGS 1 during 1978 are shown in Figure 1-4.  
Physical oceanographic survey dates presented in Table 1-1 are also 
shown in Figure 1-4 to illustrate that survey dates were represen
tative of station operating conditions. The generating station was 
online and operating at full load during each of the surveys.  

Table 1-1. Schedule of Work (Survey Dates) for ETS Physical
Chemical Oceanographic Monitoring Conducted in 1978 

Tasks Jan. Feb. Mar.a Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.  

Temperature Vertical Profiles 18 7 4 10 13 16 

Aerial Infrared Radiometry 7 4,11b 10 13 16 
bN 

Surface Temperature Mapping 18 7 4,11 10 13 16 
b 

Shoreline Temperature 18 7 4,11 10 13 16 

Continuous Temperature Maintenance 9 7,28 4,13 2 1 6 10 12 10,20 15 14 

Turbidity Vertical Profiles 18 7 .4 10 13 16 

Secchi disc Visibility 18 7 4 10 13 16 

Suspended and Settleable Solids 10 13 16 

Aerial Photographs of Turbidity 7 4,61 10 13 16 

Currents 9-10 12-13 15-16 

Heavy Metals 23 2 12 12 15 

Dissolved oxygen 18 7 4 10 13 16 

Hydrogen Ion Concentration (pH) 18 7 4 10 13 16 

bProgram expanded to include Units 2 and 3 preoperational studies.  
Survey attempted on May 4, but not completed due to inclement weather.  cAerial photos taken on two days which show natural variation in turbidity.
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CHAPTER 2 

METHODS 

A. INTRODUCTION 

This chapter describes the instrumentation, survey procedures, and 
data reduction techniques for each of the parameters measured during 
this study. Vertical profile measurements of temperature, turbidity, 
dissolved oxygen, and pH were measured and processed simultaneously; 
therefore, a discussion of the instrumentation, survey procedures 
and data reduction techniques for vertical profile measurements is 
presented first, followed by a description of the other types of mea
surements.  

B. WATER QUALITY PROFILES 

Vertical profile measurements of water quality parameters were 
measured during bimonthly surveys at 51 Unit 1 operational monitoring 
stations, and at 23 additional Units 2 and 3 preoperational moni
toring stations (Figure 1-3). The stations for Units 2 and 3 were 
added after the March survey.  

Instrumentation. Vertical profile measurements were obtained 
using two oceanographic water quality data acquisition systems. The 
water quality acquisition system consists of a Martek Mark III water 

quality analyzer, transmissometer, and Brown and Caldwell's digital 
data processor (Figure 2-1). This system provides simultaneous 
measurements of depth, temperature, specific conductivity, pH, 
dissolved oxygen, and light transmittance. Analog measurements of 
each water quality parameter were converted to digital measurements, 
displayed, and recorded by the digital data processor at one-second 
intervals. Water quality profile information was printed on a paper 
tape and punched in ASCII format on polyester tape. The printed 
paper tape was used as a hard copy for field check of the accuracy 
of parameters measured. The punch tape was used for computer data 
reduction. Each sensor was calibrated before and after each survey 
using temperature equipment traceable to the National Bureau of 
Standards and accepted laboratory procedures.  

Survey Procedures. Positioning of the survey vessel over a 
profiling station was determined by a Motorola Miniranger electronic 
positioning system. This positioning system consists of an inter
rogator/readout onboard the survey vessel and transponders at known 
positions onshore. The readout presents the distance in meters from 
the interrogator antenna to each transponder. Position of the 
survey vessel was determined by triangulation of these distances 
from each of the transponders. Miniranger accuracy is + 10 ft (3 m) 
in 20 miles, with a resolution of 3 ft (1 m). Calibration of mini
ranger system was performed prior to each survey.
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Positioning of the survey vessel at each profile station 
location was accomplished using predetermined ranges from trans
ponders onshore. Four positioning system transponders were used 
for the San Onofre Project: two existing transponders, one at 
Airway #5 and one on the meteorological tower at the generating 
station, and two transponders placed at U. S. Coast Guard and 
Geodetic Survey horizontal control stations known as Medio and Cuate.  
Location of transponders is shown on Figure 1-3.  

After the survey vessel had been accurately positioned at each 
station, the underwater sensors of the water quality data acquisition 
system were lowered over the side and held at the water's surface.  
A label containing the job number, date, station code, and the time 
of the profile was recorded on polyester tape by the digital data 
processor, and the station number was written on the printed copy.  
After the sensors had equilibrated at the water's surface, the pro
file was started. The underwater sensors were lowered by the elec
tronic cable connecting the sensors to their readouts at approximately 
one-half foot per second as the digital data processor recorded all 
parameters simultaneously at one second intervals. Each sensor was 
calibrated before and after each survey, and calibration checks were 
performed several times during each survey.  

After the addition of Units 2 and 3 preoperational monitoring 
stations to the study, a second survey vessel and water quality 
data acquisition system was utilized in order to monitor the survey 
area over a shorter period of time than would have been required had 
only one vessel been used. In addition to calibration with laboratory 
standards, the two systems were calibrated with each other in the 
field by simultaneously profiling at the same station.  

Data Reduction. The punched computer tape containing water 
quality profile data was read by a paper tape reader and data was 
transferred to diskette by a minicomputer. Water quality profile 
data were edited, and temperature and turbidity profiles for each 
station were plotted. A printout of interpolated values of temper
ature and percent light transmittance at one meter increments was 
produced by the computer analysis as well as interpolated depths of 
temperature at 0.2 C increments and light transmittance at 5% incre
ments.  

C. TEMPERATURE MEASUREMENTS 

Temperature of receiving waters was monitored by: 1) vertical 
temperature profiles; 2) aerial infrared radiometer thermal mapping; 
3) survey vessel thermal dispersion runs; 4) intertidal temperature 
measurements; and 5) continuous temperature measurements.  

Temperature Profiles 

Vertical temperature profiles versus depth were measured 
bimonthly at 74 stations (51 operational Unit 1 stations and 23 pre
operational Units 2 and 3 stations) shown on Figure 1-3 using the 
water quality data acquisition system. Vertical temperature profiles



OCEANOGRAPHIC WATER QUALITY DATA ACQUISITION SYSTEM 

1.Martek Mark III Underwater Sensors 4. Martek Transmissometer Deck Unit 

2. Martek XMS Transmissometer 5. Digital Data Processor 

3. Martek Mark III Water Quality Analyzer 6. Facit Paper Tape Punch 

Method of Indicating and 

Parameter Measurement Accuracy Recording Methodsc 

Depth Pressure transducer 11% full scale, Digital, 
S1 foot printed paper tape, 

ASCII format mylar tape.  

Temperaturea Transistor probe t 0.1C Digital, 

0.01 C resolution printed paper tape 
ASCII format mylar tape.  

Specific electrical Five-electrode 0.02 Millimho/cm Digital, 

conductivity guarded Kelvin cell printed paper tape, 
ASCII format mylar tape.  

pH Glass and silver/ 0.1 pH unit, Digital, 

silver chloride 0.01 unit resolution printed paper tape, 
ASCII format mylar tape.  

Dissolved oxygenb Auto -temperature 11% full scale, Digital, 

compensated polaro- 0.2 part per million printed paper tape 

graphic gold/silver ASCII format mylar tape.  

electrode 

Turbidity, light Transmissometer, 11% full scale Digital, 

transmittance feedback-balanced printed paper tape, 

photodiode detector ASCII format mylar tape.  

a Temperature measuring systems are checked for accuracy 

with N.B.S. calibrated thermometers.  
b Calibrated during the survey using the Winkler titration procedure.  

c Accuracies listed are manufacturers specifications and are based on using analog 

meter outputs. Laboratory and field calibration indicates, however, that greater 

accuracy is achievel using dicital recording outputs instead.
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at these 74 stations were used to document changes in water temper
ature over the study area, to determine the vertical extent of the 
thermal plume, and to compile a preoperational data base prior to 
the operation of Units 2 and 3.  

Instrumentation. A Martek transistor probe was used to measure 
water temperature. The accuracy of the instrument is + 0.1 C with a 
resolution of 0.01 C. Calibration was performed prior to each survey 
with temperature equipment traceable to the National Bureau of 
Standards.  

Data Reduction. Vertical temperature profiles versus depth 
were plotted for each station on a grid which allows visual comparison 
of temperature structure at each station. Temperature profiles from 
operational Unit 1 monitoring stations in the vicinity of the Unit 1 
discharge were compared with temperature profiles from four Unit I 
control stations to show which stations were affected by the thermal 
discharge of Unit 1.  

Isometric vertical cross-sections of temperature structure of 
receiving waters were drawn from temperature profile data. Verti
cal cross-sections along the B, C, and 0 line of stations were 
constructed to illustrate the vertical extent of the elevated temper
ature field. Vertical cross-sections were constructed by plotting 
temperatures at their corresponding depths for each station along the 
cross-section and then contouring temperatures to show the changes 
in depth of a uniform temperature (isotherm).  

Horizontal contour maps of surface, 4 m, and bottom temperatures 
were constructed to depict the horizontal extent of the thermal field 
at each of these depths. Surface temperature at each station was 
plotted on survey area charts at the corresponding station location.  
Contours of uniform temperature were then drawn to show extent of 
the surface elevated temperature field. Similarly, horizontal 
contour charts were prepared for 4 m and bottom temperatures.  

Aerial Infrared Measurements 

Infrared radiometer measurements, taken from an aircraft, were 
used to map surface extent of the thermal field. Aerial infrared 
mapping surveys were conducted bimonthly beginning in March in con
junction with the bimonthly temperature profiling surveys. During 
each of the bimonthly surveys, one to three surface temperature 
mapping flights were conducted during different tidal phases.  

Instrumentation. Radiating thermal energy from the sea sur
face was measured in the 9.5 to 11.5 micron range by a Barnes PRT-5 
radiometer installed in an aircraft. The intensity of radiating 
thermal energy was continuously recorded as millivolts of output on 
a strip chart recorder. The output was converted to temperature 
from sea surface temperature measurements taken by a survey vessel 
as the aircraft flew directly overhead. Since the aircraft was 
flown at an elevation of approximately 500 feet and the radiometer 
beam is approximately 20 wide, the path width of radiometer
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measurements was approximately 5 meters. The accuracy of the Barnes 
PRT-5 is 0.5 C and sensitivity is approximately 0.1 C. A Bendix 
9-channel Multi-spectral Scanner was used during the aerial surveys 
of March, May, and July. The Scanner uses thermal imagery in the 8 
to 14 micron range to determine a temperature differential of 0.5 C.  

Survey Procedures. Each of the aerial infrared radiometer 
(IR) surveys consisted of two or three flights timed to correspond 
to various phases of the tide. Each flight consisted of IR mea
surements along several predetermined flight paths which form a 
grid over the study area. Five foot diameter weather balloons on 
the sea surface were used as reference markers. These balloons 
were anchored at predetermined positions by the survey vessels.  
Precise position of these aerial markers was determined by the 
Motorola Miniranger electronic positioning system. The strip chart 
record of infrared measurements was marked to identify events such 
as calibration temperatures, buoys, and start and end time of each 
run. Calibration temperatures were transmitted to the aircraft from 
the survey vessels taking surface temperature measurements as the 
aircraft flew overhead.  

Data Reduction. Data reduction for each flight of the IR 
survey consisted of converting recorder output to temperatures from 
calibration temperature measurements, and transferring these temper
atures to the corresponding position along flight tracks plotted on 
survey area charts. Temperatures were then contoured to show the 
distribution of surface temperature within the survey area. The 
infrared thermal scanner imagery is converted to temperatures from 
ground truth temperature measurements. Temperature contours are 
developed from the density gradient of the thermal image.  

Surface temperature contours which encircle the discharge show 
the surface extent of the elevated temperature field. A natural 
surface temperature was determined from IR measurements outside the 
influence of the thermal field, continuous temperature measurements 
at the control Station C22S, and other temperature measurements during 
the survey. Horizontal extent and surface area of the 1 and 4 F 
elevated temperature fields was determined from results of infrared 
radiometer measurements.  

Thermal Dispersion 

The distribution of surface temperature was also determined 
during bimonthly surveys from temperature measurements by a survey 
vessel during a thermal dispersion run. A thermal dispersion run 
consisted of a survey vessel moving through the study area and 
continuously recording surface temperature along a course radiating 
out from the discharge. The position of the survey vessel was 
continually monitored by the Motorola Miniranger System during the 
thermal dispersion run.  

Instrumentation. A digital inhull thermistor was used to 
measure surface temperature during the thermal dispersion run. The 
thermistor was located within one foot of the water's surface when
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the survey vessel was under way. The temperature sensor is accurate 
to + 0.1 F,,and was calibrated to the Martek Mark III transistor 
temperature probe and calibrated thermometers in the field before 
and after each thermal dispersion run.  

Survey Procedures. Temperature, time of measurement, and 
distances from transponders of the Motorola Miniranger positioning 
system were recorded by BC's digital data processor at five second 
intervals as the survey vessel moved through the study area. The 
survey vessel followed a course radiating out from the discharge 
until natural surface temperature was reached. Thermal dispersion 
runs were timed to coincide with aerial infrared radiometer flights.  

Data Reduction. Data reduction involved plotting temperatures 
at the appropriate distances from transponders on a survey area chart.  
Contours of uniform surface temperature were then determined and 
drawn on the charts. Natural surface temperature was determined from 
thermal dispersion measurements outside the influence of the thermal 
field, continuous temperature measurements at downcoast control 
Station C22S, and other surface temperature measurements during the 
study. Contours of isotherms which were 1 and 4 F above natural 
water temperature were drawn on these charts and the horizontal 
extent and surface area enclosed by these isotherms was determined.  

Shoreline Temperature Measurements 

Shoreline temperatures were measured during bimonthly surveys.  
Measurements were taken at five shoreline stations as outlined in ETS 
Section 3.1.1.a.(5), plus an additional six stations in order to aid 
in determining whether or not the elevated temperature field of Unit 1 
came in contact with the shoreline.  

Instrumentation. A bucket thermometer was used for shoreline 
temperature measurements. The thermometer was housed in a plastic 
cylinder which provided for ease in handling and protection from 
damage. The slots in the cylinder allowed for the passage of water 
and visual readings, while the base of the cylinder acted as a 
bucket, retaining a portion of the water while readings were taken.  

Survey Procedures. Shoreline temperatures were measured in 
the surf zone at 11 stations shown on Figure 1-3 using a calibrated 
bucket thermometer. Triplicate readings were taken at each station 
to insure consistency. All temperature data was recorded in a log 
book along with other observations such as surf conditions, tidal 
height, and general weather conditions.  

Thermometer calibration was performed before each bimonthly 
survey using a water bath equipped with an NBS traceable glass/ 
mercury thermometer. Accuracy of the thermometer was + 0.1 F.  

Data Reduction. Shoreline temperature data were plotted on 
survey area charts along with results of iR measurements to deter
mine the shoreward extent of the thermal field. Shoreline temper
atures at the various stations were compared with one another.
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Differences between stations were analyzed to determine if shoreline 
temperatures were influenced by the discharge. Shoreline temperatures 
were used in conjunction with infrared measurements to determine 
shoreline contact of the thermal field.  

Continuous Temperature Monitoring 

Continuous temperature data was recorded hourly at three depths 
at Stations C2S and C22S, as outlined for SONGS 1 in ETS Section 
3.1.1.a.(5). Station C2S was located on Surveillance Zone OA, 610 m 
(2000 ft) downcoast of the discharge in 9 m (30.ft) of water and 
Station C22S was located in Zone 6, 6710 m (22,000 ft) downcoast of 
the discharge in 9 m (30 ft) of water. Beginning on August 22, 1978, 
continuous temperature sensors were installed at four depths at 
Station F2S. Station F2S is located in Surveillance Zone OB, 610 m 
(2,000 ft) downcoast and 915 m (3,000 ft) offshore of SONGS Unit 1 
discharge in 12 m (40 ft) of water. These stations provide con
tinuous temperature readings for documentation of daily variation for 
near surface, mid-depth, and near bottom waters in the vicinity of 
the existing Unit 1 discharge (C2S) and at a location outside the 
influence of the existing thermal discharge (C22S), and provide 
baseline data in the vicinity of Units 2 and 3 discharges (F2S) prior 
to operation of those units.  

Instrumentation. Type 109 ENDECO recording temperature sensors 
were used at each sampling station. Sensors were attached to the 
anchor chain of buoys at Stations C2S, F2S, and C22S. Sensors at 
Stations C2S and C22S were located near the surface (0.6 m), at mid
depth (4.6 m), and near the bottom (9.1 m). Sensors at Station F2S were 
located near the surface(0.6 m), at two mid-depth locations (4.6 m 
and 9.1-m) and near the bottom (12.2 m). Placement of sensors at these 
depths provides ready comparison of data between all three stations, 
even though depth of bottom is different.  

The ENDECO Type 109 recording temperature sensor measured 
temperature using a precision glass/mercury thermometer. A con
ductive heat path provided thermal responses between the thermometer 
and external environment. The thermometer was back illuminated by 
a radioluminous light source, and the mercury column position was 
recorded on film by a shutterless 16 mm camera with an f 2.7 
achromatic lens. Incorporated into the instrument was the ENDECO 
Type 124 Crystal Timer for accurate time sequencing. Temperature 
data was recorded hourly by position of the mercury column as 

represented on film as an analog-bar graph. The zero and full scale 
calibration markings on the thermometer were recorded on the film as 
well as the serial number and temperature range for later data pro
cessing reference.  

Each instrument was factory calibrated at three temperatures; 
20, 50, and 80 percent of full scale, using regulated temperature 
bath equipped with an NBS traceable glass/mercury thermometer.  
Standard temperature accuracy of each instrument was + 0.2 C with 
time accuracy of + 1.5 sec/day.
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Survey Procedures. Maintenance of the continuous temperature 
monitoring system was conducted at approximate one month intervals 
(weather permitting) to insure proper operation. Every month, 
technicians and divers serviced temperature sensors at each of the 
buoys making visual observations, general thermograph maintenance, 
and repairs as needed. The diver also recorded in-situ calibration 
temperature measurements at each sensor depth using a calibrated 
thermometer. A field log book was used to record pertinent infor
mation. The log book contained information on dates, times, 
personnel, weather conditions, calibration equipment, calibration 
temperatures, and all other observations which would affect the 

dependability of the data.  

Observations were made of the buoy mooring system to insure 

against structural damage to the buoy or its anchorage. Any damage 
noted was either repaired at the time or provisions were made to 
schedule future maintenance. In case of any major alterations, SCE 
was immediately notified for consultation and approval.  

ENDECO sensors and their mounting brackets were visually 
inspected each month by a diver. Once each month, ENDECO sensors 
were brought to the surface and serviced. The unit was visually 
inspected to insure the proper advancement of film and operation of 
the light source. Film cartridges were removed and the date, time, 
depth, cartridge number, and calibration temperature were recorded 
in the log book.  

Film packs from the ENDECO system were sent directly to ENDECO 

for processing. The temperature calibrations were included in this 
processing. ENDECO provided BC with a 9-track magnetic tape and a 
computer printout of hourly data.  

Data Reduction. Once the data from ENDECO system was in a 
computer compatible format, plotting was performed. The preliminary 
analysis included: 1) monthly temperature versus time graphs for 
Stations C2S, C22S, and F2S at near surface, mid-depth, and near 
bottom; 2) tables for calculated daily, weekly, and monthly mean 
and standard deviation values for each sensor at each station; 
3) comparisons of daily, weekly, and monthly means for Station C2S 
versus Station C22S at near surface, mid-depth, and near bottom; 
4) comparisons of daily, weekly, and monthly standard deviations 
for Station C2S versus Station C22S at near surface, mid-depth, and 
near bottom; 5) calculation of percentage of the time there is a 

significant difference between Station C2S and Station C22S; and 
6) the coefficient of variation of the monthly mean was calculated 
for each month, as an indicator of the relative variability of each 
monthly sample about its mean. The coefficient of variation is used 
in lieu of the standard deviation so that variation is expressed in 
relative terms, and not as a function of.the sample mean. The 
coefficient of variation is calculated as: 

CV Sy X. 1.00 

Iy
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where S- = sample standard deviation 
y 

y = sample mean 

The coefficient of variation is independent of the unit of measure
ment and is expressed as a percentage. High percentages indicate 
high variability.  

Temperature Comparison 

A comparison of Unit 1 intake and discharge temperature data 
with ocean ambient temperature data was made monthly as outlined 
in ETS Section 3.1.1.a.(6). Reference ambient ocean temperature 
was measured by ENDECO thermographs (Type 109) mounted 0.6 m (2 ft) 
and 4.6 m (15 ft) below the surface at control Station C22S, located 
6700 m (22,000 ft) downcoast from the SONGS 1 discharge in Environ
mental Surveillance Zone 6. The manufacturers stated accuracy of 
the ENDECO thermograph is + 0.2 C and + 2 minutes per month. Intake 
and discharge temperatures were measured at the tsunami wall by 
thermocouples located within the intake and discharge conduits.  
Temperatures were recorded inplant on paper tape at 5 minute intervals.  
The accuracy of measurements recorded by each thermocouple is + 0.5 C 
and + 0.2 hours. Intake, discharge, and ocean ambient temperature 
data was compared at one hour intervals from January through December 
1978.3 

The purpose of this study was to determine whether heated 
water is recirculated back into the intake of the circulating water 
system and to determine the increase in discharge temperature due to 
recirculation as compared to a reference ocean ambient temperature.  

Comparison of intake and discharge temperatures with ocean 
ambient temperature was performed by a computer analysis developed by 
BC. Continuous plots of intake, discharge, ocean ambient, and the 
difference between intake and ocean ambient temperatures were created 
by this computer analysis on a monthly basis. Hourly listings of 
these data were also provided. Daily and monthly means and standard 
deviations of each of these temperature measurements were calculated.  
The percent of time during each month that intake and ocean ambient 
temperatures differed by more than 1.0 C was also calculated. The 
data were analyzed and interpreted to determine the occurrences of 
recirculation and to determine whether this recirculation increased 
the difference between discharge and ocean ambient temperatures.  

D. TURBIDITY MEASUREMENTS 

Turbidity was extensively measured throughout the study area 
to assist in determining if SONGS 1 has a significant impact on the 
marine environment. The turbidity study objective, as outlined in 
ETS Section 3.1.1.a.(4), was to monitor suspended solids in the 
receiving waters of SONGS 1 in order to determine any effects of the 
discharge upon local water clarity. Turbidity measurements were 
expanded to include Units 2 and 3 preoperational monitoring stations 
after March.
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Turbidity of the receiving waters was monitored by: 1) verti
cal profiles of light transmittance along a horizontal one-meter path 
length; 2) Secchi disc depth of visibility; 3) aerial photographs; 
and 4) suspended solids analyses.  

Transmittance Profiles 

Vertical profile measurements of light transmittance were 
measured at 74 stations during bimonthly surveys using the water 
quality data acquisition system.  

Instrumentation. A Martek XMS Transmissometer was used to 
measure light transmittance along a horizontal one-meter path length.  
The transmissometer uses its own light source and measures the amount 
of light received after traveling through one meter of water as 
the percentage of light emitted. The accuracy of this instrument is 
+ 1%, with a resolution of 0.01%. Calibration was performed prior to 
each survey and was rechecked in the field.  

Data Reduction. Transmissivity profile data reduction was 
similar to that used for temperature profiles. Vertical light trans
mittance profiles versus depth were plotted for each station on a 
grid which allowed visual comparison of water clarity at each station.  
Transmittance profiles from stations in the vicinity of the Unit 1 
discharge were compared with transmittance profiles from four Unit 1 
control stations to show which stations were affected by the discharge.  

Plan-view, horizontal contour maps of surface and mid-depth 
(4 meters of depth) percent light.transmittance were constructed to 
show distribution of turbidity throughout the study area. Surface 
values of light transmittance at each station were plotted on survey 
area charts at the corresponding station location. Contours of uni
form percent light transmittance were then drawn to show distribution 
of turbidity in the study area. Similarly, horizontal contour charts 
were prepared for mid-depth (4 m) values.  

Secchi Disc Monitoring 

Turbidity monitoring using a Secchi disc was performed on a 
bimonthly basis as outlined for SONGS 1 in ETS Section 3.1.1.a.(4).  
Secchi disc readings were taken once every survey at 51 Unit 1 
operational stations, and also at the additional 23 Units 2 and 3 
preoperational stations as shown on Figure 1-3.  

Secchi disc measurements provide values of extinction of 
downward penetrating natural light in the water column. Secchi disc 
data was used to aid in determining the distribution of suspended 
solids in terms of turbidity in the receiving waters; however, Secchi 
disc readings cannot be directly related to light transmittance 
values.  

Instrumentation. A standard 30 cm diameter white Secchi disc 
was used at each of the profiling stations during the bimonthly 
surveys for determination of water clarity. The accuracy of 
measurement is + 25 cm.
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Survey Procedures. At each profiling station, a measurement 
of the greatest depth of visibility of the Secchi disc was made by 
lowering the Secchi disc over the side until it was no longer visible.  
This depth was then recorded in the survey log book.  

Data Reduction. Secchi disc data was tabulated and compared 
to show variations in turbidity throughout the study area. Control 
station Secchi disc measurements were compared with stations in the 
discharge to determine the effect of the discharge on water clarity.  
Horizontal contour maps of Secchi disc depth of visibility values 
were prepared by plotting Secchi disc readings at their appropriate 
station and then contouring with lines of constant Secchi disc 
readings.  

Aerial Photography 

Color photographs which show the distribution of surface 
turbidity in the study area were obtained in compliance with ETS 
Section 3.1.1.a.(4) for Unit 1. Photographs of the area of the 
discharge were taken from an aircraft with a 35 mm camera during 
infrared radiometer surveys.  

Instrumentation. Color photographs were taken with a 35 mm 
camera using a 50 mm, 1.7 focal length lens from an aircraft at an 
approximate altitude of 1000 ft.  

Survey Procedures. Aerial photographs of regional turbidity 
in the vicinity of the discharge and at other locations in the study 
area were taken during aerial infrared surveys when sun glare off 
the water's surface was minimal. A log book was used to record 
pertinent information such as area covered by photograph, altitude, 
time and frame number.  

Data Reduction. Aerial photographs were examined to determine 
the extent of turbidity in the vicinity of the discharge. Land 
marks, buoys, survey vessels, and other physical objects were used 
to estimate the scale of the photographs. The areas of localized 
turbidity were compared with transmissivity and Secchi disc data.  

Settleable and Suspended Solids 

Monitoring of settleable and suspended solids began in July 1978.  
Settleable and suspended solids were measured at 42 stations (28 
Unit 1 operational and 14 Units 2 and 3 preoperational) in order to 
supplement the other turbidity data.  

Sample Collection and Laboratory Analyses. Surface and mid
depth (4 m) water samples were collected using a submersible pump 
and hose. The submersible pump was lowered from a survey vessel to 
the desired depth and a sample was pumped through the hose to a 4 1 

sample container. Samples were analyzed using accepted laboratory 
procedures (Standard Methods, 14th Edition, 1975). During November 

the procedure for the determination of settleable solids was modified 
to measure settleable solids by weight rather than volume. This
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modification increased the detectable limits of the test. Detect
able limits of settleable solids by volume is 0.1 ml/l/hr, and by 
weight is 0.1 mg/l/hr. Detectable limits of susended solids is 
0.2 mg/l.  

Data Reduction. Results of settleable and suspended solids 
were tabulated and compared to show variations in turbidity through
out the study area. Horizontal contour maps of surface and 4 m 
suspended solid concentrations were prepared. Suspended solids con
centrations were also compared to Secchi disc and light transmittance 
data obtained during surveys.  

E. DISSOLVED OXYGEN AND HYDROGEN ION CONCENTRATION 

Vertical profiles of dissolved oxygen (DO) and hydrogen ion 
concentration (pH) in the recieving waters were measured at 51 Unit 1 
operational monitoring stations and 23 Units 2 and 3 preoperational 
monitoring stations during bimonthly surveys. Measurements of sur
face DO and surface pH at Unit 1 monitoring Station CO, XO, and 
C22S were required bimonthly by ETS Section 3.1.1.a.(3) and ETS 
Section 3..1.a. (7).  

The purpose of this study was to assure that natural DO and 
pH levels were maintained during the operation of Unit 1 and to 
compile a preoperational data base prior to the operation of Units 2 
and 3.  

Instrumentation. Vertical profiles of DO and pH were measured 
and recorded simultaneously with temperature and turbidity profiles 
using the water quality data acquisition system. Measurements of 
DO were made by a polarographic gold/silver electrode which auto
matically compensates for changes in temperature. Accuracy of the 
DO sensor is + 0.2 ppm. The pH sensor is a glass and silver/silver 
chloride electrode which determines pH to an accuracy of + 0.02 
with a resolution of 0.01.  

Survey Procedures. Vertical profiles of DO and pH were 
measured and recorded simultaneously with temperature and light 
transmittance profiles. Calibration of the DO sensor was performed 
in the field by comparison with a Winkler titration analysis of DO.  
Winkler titrations were also performed at the Unit 1 intake, dis
charge, and control stations. Calibration of the pH sensor was 
performed prior to each survey. Standardized buffer solutions of a 
known pH were used in the calibration procedure, and all information 
was retained in the calibration log book. Calibration was also 
checked in the field with pH buffer solutions.  

Data Reduction. Surface DO concentrations at the Unit 1 
intake (CO) and discharge (XO) stations were compared with values 
from Unit 1 control Station C22S to determine if these values were 
within the limits established in ETS Section 3.1.1.a.(3). ETS 
states that surface DO at these stations should not be depressed 
more than 10% from that measured at the Unit 1 control station.  
Percent saturation of surface DO was calculated as a function of 
temperature and salinity for all required stations.
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Surface pH data from Station XO, CO, and C22S were analyzed 
to determine if the data were within the 7.1 to 8.5 range specified 
by ETS Section 3.1.1.a.(7), and to determine the effect, if any, of 
the Unit 1 generating station operation on pH of receiving waters.  

DO and pH profiles obtained from the remaining monitoring sta
tions were used to depict vertical and horizontal spatial trends and 
to compile a preoperational data base for Units 2 and 3.  

F. HEAVY METALS 

Monitoring of heavy metal concentrations in the SONGS 1 
receiving waters and ocean bottom sediments was conducted in com
pliance with ETS Section 3.1.1.a.(2) and NPDES Permit No. CA0001228 
(CRWQCB, SDR Order No. 76-11). During years prior to 1978, water 
column mid-depth samples and sediment samples were collected 
quarterly. Beginning in March 1978, samples were collected bimonthly 
in conjunction with water quality profiling. Unit 1 operational 
monitoring stations included Station XO, C22S, D4N, and D4S (Figure 
1-3). Samples were analyzed for chromium, copper, nickel, and iron.  
During May 1978 monitoring of heavy metal concentrations in the 
receiving waters and ocean bottom sediments was expanded to com
pile a preoperational data base for Units 2 and 3 in compliance 
with the Preoperational Monitoring Program approved by the Nuclear 
Requlatory Commission. This data base will be used to assess the 
effects of Units 2 anc 3 during their operation in the future.  
Additional heavy metal monitoring stations for Units 2 and 3 include 
Stations JO (this station replaced Station J2N in July and thereafter), 
J2S, J4N, J4S, and J22S. Titanium analysis was added as part of the 
SONGS 2 and 3 heavy metal monitoring program due to its use in the 
condensers in Units 2 and 3.  

Sample Collection and Laboratory Analyses. Mid-depth water 
and sediment samples were collected by SCUBA divers and analyzed by 
atomic absorption spectrometry to determine the concentrations of 
chromium, copper, nickel, iron, and titanium. Sample analyses were 
conducted in compliance with guidelines established by the U. S.  
Environmental Protection Agency (EPA, 1969). Accuracy of analysis 
for water column samples was + 0.0005 mg/1 for chromium, copper, 
nickel, and iron, and + 0.005 mg/l for titanium. Accuracy for sedi
ment samples was + 0.05 mg/kg for copper, chromium, and nickel, and 
+ 0.5 mg/kg for iron and titanium. All values are reported to two 

significant figures.  

Data Reduction. Results of heavy metal analyses of water 
and sediment samples were tabulated so that determination of any 

spatial patterns of distribution or any significant increase in 

heavy metal concentrations with time could be assessed.



CHAPTER 3 

TEMPERATURE 

A. INTRODUCTION 

Monitoring of temperature in the SONGS 1 receiving waters was 
conducted at 51 sampling stations in compliance with ETS Section 
3.1.1.a.(5) and NPDES Permit No. CA0001228 (CRWQCB, SDR Order No.  
76-11). In May 1978, 23 additional sampling stations were added 
offshore as part of the SONGS 2 and 3 Preoperational Monitoring 
Program. Receiving water temperature is the physical oceanographic 
characteristic most influenced by the SONGS 1 cooling water dis
charge and has been extensively measured throughout the SONGS 1, 2, 
and 3 study area to assist in determining whether SONGS 1 has a signifi
cant impact on the marine environment. Measurements of water temper
ature were also performed to establish a preoperational baseline 
for SONGS 2 and 3 from which to evaluate future environmental 
monitoring.  

Results of receiving water temperature monitoring is separated 
into three chapters. Chapter 3 presents the results of temperature 
data collected during bimonthly surveys. Chapter 4 presents the 
results of continuous temperature measurements at three stations off
shore of San Onofre. Chapter 5 presents a comparison of generating 
station intake and discharge temperatures with ambient temperature 
continuously measured offshore. As presented in this chapter, the 
specific temperature study objectives were to: 1) document changes 
in water temperature over the survey area due to the SONGS Unit 1 
cooling water discharge; 2) determine the horizontal and vertical 
extent of the thermal plume; 3). determine the area of Unit 1 in
fluence by surface temperature mapping of the thermal plume; and 
4) establish preoperational baseline conditions in the vicinity of 
SONGS Units 2 and 3 diffusers. .  

Vertical temperature profiles were measured bimonthly at 74 
stations (Figure 1-3) to document changes in water temperature in 
the study area and to establish the vertical extent of the Unit 1 
elevated temperature field. Aerial infrared radiometer measure
ments and survey vessel thermal dispersion runs were conducted 
bimonthly beginning in March 1978 to determine the surface extent 
of Unit 1 thermal fields. Shoreline temperatures were measured 
bimonthly at 11 stations to aid in determination of shoreline con
tact of elevated temperature fields.  

This chapter includes background information on oceanographic 
conditions which affect natural temperature offshore of SONGS 1, 
2, and 3, a review of previous ETS monitoring results, and a 
presentation of results for 1978.
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B. BACKGROUND INFORMATION 

As with most oceanographic processes, the annual natural 
temperature cycle is a function of several interactive variables.  
In the case of the coastal waters off SONGS 1, 2, and 3, five factors 
must be considered: 1) incoming solar radiation (insolation); 2) 
major surface water circulation; 3) upwelling; 4) regional current 
patterns; and 5) major meteorological disturbances (storms).  
depth. In the spring, increased insolation warms the atmosphere and 

The natural temperature cycle is primarily due to changes.in 
insolation. The natural temperature cycle begins in winter when 
coastal water temperatures are at a minimum and isothermal with 

surface waters. This results in temperature stratitication with 
depth called a thermocline. As insolation increases during the 
summer, surface waters are warmed and the depth and intensity of the 
thermocline increases. During the fall, insolation decreases and 
surface waters are cooled by radiation of heat to the cooler atmo
sphere, and the thermocline decreases in intensity. By winter, 
continued cooling of surface waters has returned the water column to 
isothermal condition.  

Influence of the California and Davidson Currents, upwelling, 
local currents, and storms cause relatively short term variations in 
the natural temperature cycle. Ocean temperatures in the southern 
California coastal area are well correlated when considered by 
weekly averages. There are strong local high frequency (shorter 
than weekly) fluctuations which are uncorrelated over distances of 
about 20 miles. Fluctuations of as much as 9 F in a few minutes 
near the bottom, and areal variations of 2.5 F over distances of a 
few thousand feet on the surface do occur. Over a period of a day 
or so, the surface temperatures often vary as much as 3 F and 
occasionally as much as 5.5 F (Koh and List, 1974).  

Preoperational oceanographic monitoring in the San Onofre area 
began in July 1963. In 1964, regular bimonthly oceanographic surveys 
were initiated at 32 stations. Twenty-eight field surveys were 
conducted between May 1964 and December 1968. SONGS 1 was inter
mittently online and discharging warm water between July 1967 and 
December 1968, and was operating at full load by the last week of 
1968 (Marine Advisors, Inc. 1969). For the purposes of this study, 
the period between May 1964 and December 1968 is considered to con
stitute the SONGS 1 preoperational phase of the oceanographic 
monitoring activities. Bimonthly oceanographic surveys continued 
at the 32 stations from 1968 through 1974. These bimonthly surveys 
were expanded to include 51 stations, and continued through 1975, 
1976, and 1977 as required by NRC's Environmental Technical Speci
fications monitoring program. The following summary provides an 
analysis of the most significant temperature measurement findings 
for 1975 through 1977.  

1975 

1. The coldest temperature profiles were measured in 
February when relatively isothermal conditions were
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encountered. July and September profiles exhibited 
seasonally warmer temperature conditions with more 
marked stratification. The mean surface temperature 
in February was 13.5 C and increased to approximately 
18 C in July and September.  

2. Comparison of 1975 surface temperatures with historical 
measurements both at San Onofre and along the southern 
California coast suggest that water temperatures in 1975 
were generally lower throughout the year than in previous 

years, especially in late July and August.  

3. Maximum surface temperatures were observed at the dis
charge and at shallow inshore stations. Maximum bottom 

temperatures were observed at the shallow inshore stations.  

4. The horizontal extent of the thermal plume was greater 
along shore than offshore. Comparable inshore/offshore 
influences were generally confined to within 150 m of 
the discharge. The surface extent of the 1 F elevated 
field determined by aerial infrared surveys ranged from 
22 to 1087 acres. The surface area of the 4 F elevated 
field ranged from less than 1 acre to 19 acres.  

5. In comparing the area of the elevated temperature field 
from 1975 to those reported for 1969 to 1972, the 1 F 
areas in 1975 were substantially smaller and the 4 F 
areas were slightly smaller than the 1969-1972 values.  

1976 

1. Monthly mean surface, mid-depth, and bottom temperatures 
for the study area followed a seasonal pattern with 
cooler mean temperatures occurring in January and warmer 
mean temperatures occurring during July and September.  
Natural surface temperature generally increased from 
approximately 13 C in January to 21 C in September and 
then decreased to 17 C in December.  

2. Natural surface temperatures during 1976 were similar to 
preoperational mean temperatures during January through 
March, and September, November, and December, but differed 
during April through August, and October. In May, July, 
and October, natural surface temperature for 1976 was 

generally 2 to 3 C higher than the preoperational mean 
temperature. In April, June, and August, intrusions of 
cooler water decreased natural surface temperature as 
much as 5 C below the preoperational means for these 
months.
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3. Maximum surface and mid-depth temperatures for the study 
area were observed at stations in the vicinity of the 
discharge or shallow inshore stations. Maximum bottom 
temperatures were consistently observed at the shallow 
inshore stations.  

4. The surface extent of the 1 F elevated temperature field 
ranged from 710 to 1800 acres during the IR flights in 
January and June when the generating station was at full 
load. The approximate surface area of the 4 F elevated 
temperature field ranged from 4 to 230 acres during these 
flights. The maximum observed composite extent of the 
1 F elevated temperature field during all IR flights was 
3200 m upcoast, 3300 m downcoast, and 2600 m offshore of 
the discharge. The maximum extent of the 4 F elevated 
temperature field was observed during January of 1976 
when the elevated temperature field was observed 1100 m 
upcoast, 900 m downcoast, and 550 m offshore of the 
discharge.  

5. The average area of the 1 F field during 1976 was approxi
mately 1200 acres compared to 400 acres during 1975 and 
800 acres during 1969-1972. However, several 1 F elevated 
temperature fields in 1969 were between 2000 and 3300 
acres. The size of the 4 F elevated temperature field 
varied greatly between surveys in 1976.  

6. The influence of the thermal discharge on the surface 
water temperature was most apparent during January because 
waters at the depth of the intake were about the same as 
surface waters. The discharge had little effect on mid
depth temperatures, with the exception of six shallow 
stations just inshore of the discharge. Bottom water 
temperatures were affected by the discharge only at three 
shallow stations (4 m depth) inshore of the discharge.  

1977 

1. Mean surface, mid-depth, and bottom temperatures in the 
study area followed a seasonal pattern with coolest mean 
temperatures occurring during the March survey and warmest 
mean temperatures occurring during the September survey.  

2. Natural water temperature offshore of SONGS 1 exhibited 
normal seasonal fluctuations. Natural surface temper
atures during 1977 were similar to preoperational mean 
temperatures during October through December, but differed 
during the rest of the year. Surface temperature means 
were 1 to 2 C higher during January and February and 1 to 
4 C lower during March through September compared to the 
preoperational monthly means.  

3. Maximum surface and 4 m temperatures were observed at 
stations in the vicinity of the discharge and at shallow 
inshore stations. Maximum bottom temperatures were
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consistently observed along the shallow inshore line of 
stations (A-line) during the summer.  

4. The surface extent of the 1 F elevated temperature field 
ranged from 400 to 1400 acres during aerial infrared 
radiometer flights during periods of normal plant oper
ation, while the approximate surface area of the 4 F 
elevated temperature field ranged from less than 1 to 5 
acres during these flights. The maximum observed extent 
of the 1 F elevated temperature field during all IR 
flights was measured on September 2 when the field extended 
400 m upcoast, 3100 m downcoast, and 950 m offshore of the 
discharge, while the 4 F elevated temperature field was 
never observed to extend beyond Zone OA. The maximum 
observed extent of the 4 F elevated temperature field was 
measured on May 4 when the field extended 100 m upcoast, 
30 m downcoast, 150 m inshore, and 350 m offshore.  

5. Plant load and natural vertical temperature structure of 
receiving waters are the most important factors affecting 
size and extent of surface thermal fields. When the 
waters at the depth of the intake are cooler than surface 
waters, the heated discharge will have less apparent effect 
than when the surface and depth of intake waters have the 
same temperature.  

C. RESULTS 

Water temperature was measured throughout the study area durinq 
bimonthly surveys on January 18, March 7, May 4, July 10, September 13, 
and November 16, 1978. During these surveys, vertical profiles of 
water temperature were.measured at 51 stations in January and March, 
and at 74 stations in May through November (Figure 1-3).  

Vertical profiles of temperature at each station during the 
1978 bimonthly surveys are presented in Figures B-1 through B-6 of 
Appendix B. The presentation of the results depicted in the temper
ature profiles is intended to identify the natural surface and bottom 
water temperature and the vertical thermal stratification as measured 
at the control stations and at stations within the influence of the 
Unit 1 thermal discharge. Stations C20N and F20N are referred to as 
the upcoast control stations for SONGS 1 and SONGS 2 and 3, respec
tively. Stations C22S, C24S, and C26S; and Stations F22S, F24S, 
and F26S are referred to as the downcoast control stations for 
SONGS 1 and SONGS 2 and 3, respectively. The vertical thermal 
stratification is defined as the rate of decrease in temperature 
with depth, expressed as a temperature gradient, determined by 
dividing the change in water temperature from surface to bottom by 
the station depth. For example a temperature gradient of 0.01 C/m 
to 0.05 C/m would indicate very weak thermal stratification, typi
cal of natural winter conditions, whereas a temperature gradient of 
0.10 to 0.30 or greater would indicate a stronger thermal strati
fication, typical of natural summer conditions.
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Vertical cross-sections were constructed from temperature 
profile data to graphically illustrate vertical structure of 
temperature with emphasis on the depth of influence of the thermal 
plume. These isometric vertical cross-sections of temperature are 
presented in Figures B-7 through B-12 of Appendix B. Vertical 
cross-sections parallel to shore extend along the B-line of stations 
from B4N to B6S, and along the C-line of .stations from C20N to C26S.  
The vertical cross-section perpendicular to shore is along the 0-line 
of stations and extends from AO to MO. The water surface line 
indicates the tidal height above or below mean lower low water (MLLW) 
at the time the station was sampled. Depth, as indicated on the 
figure, is related to MLLW. The sediment contour lines indicate an 
average depth per station over the survey year and, therefore, 
do not represent seasonal fluctuations in the bottom topography.  

Horizontal isotherm contours were determined from temperature 
profile measurements to emphasize the extent and area influenced 
by the thermal plume at the surface, 4 m, and the bottom. The time 
required to obtain vertical profiles at 74 stations (6 to 8 hours), 
prohibits an accurate delineation of the instantaneous extent of the 
thermal field. These isotherm contours are shown in Figures B-13 
through B-30 of Appendix B.  

The horizontal extent of the surface thermal field is best 
defined using results of the aerial infrared thermal mapping sur
veys conducted during the March, May, July, September, and November 
surveys. Figures B-31 through B-39 of Appendix B illustrate the 
results of these aerial flights. Shoreline temperature data, pre
sented in Table 3-1 was utilized in assessing the shoreward extent 
of the surface thermal field.  

Results of water temperature monitoring for SONGS 2 and 3, 
beginning with the May survey, will be presented at the end of each 
section.  

Table 3-1. Shoreline Temperatures (oC) during 1978 

Sta lon 
Date Run Time 1 4000' N 2 3 1000 N Pier 1000' S 2000' S 4000' S 4 5 Men 

18 1 0840-1025 15.6 10.9 16.0 16.0 17.2 16.1 16.8 16.1 17.0 17.0 17.1 16.0 
2 1235-1410 17.6 16.3 18.0 17.0 17.2 16.8 1 16. 1 .9 17.0 17.0 17.1 17.1 

M -r. 7 1 0735-0920 - 15.4 15.6 15.6 15.7 15.7 15.8 15.8 15.8 15.8 15.8 15.7 
2 1045-1205 - 15.3 15.6 15.6 16.4 16.7 17.0 16.7 16.4 16.6 16.6n 16.3 
3 1345-1520 - 16.9 18.9 17.9 18.3 17.1 17.2 17.3 17.4 17.8 17.5 17.6 

May 4 1 0827-0955 16.6 17.2 17.2 17.3 17.4 17.0 16.4 16.4 16.4 16.4 16.3 16.9 
2 1125-1245 17.2 17.2 17.4 17.5 17.6 17.1 16.5 16.5 16.5 16.4 16.4 16.9 
3 1345-1515 17.2 17.3 17.9 18.0 18.1 17.4 16.9 16.9 16.9 16.9 16.8 17.3 

May 11 1 0805-0930 16.6 16.7 16.6 16.6 17.4 17.4 17.4 17.5 17.4 17.3 17.2 17.1 
2 1000-1130 18.6 17.1 18.1 18.9 18.6 18.1 18.3 18.2 18.1 18.0 18.0 18.2  
3 1340-1500 19.2 19.2 19.3 19.7 20.0 19.0 19.5 19.4 19.1 19.2 19.2 19.3 

Jul. 10 1 0825-0937 20.5 19.8 19.4 19.2 18.4 18.7 18.4 18.3 18.1 17.9 17.7 18.8 
2 1025-1133 20.5 19.4 19.7 20.0 19.9 18.9 19.4 19.4 18.8 18.8 19.1 19.4 
3 1330-1452 20.5 20.6 20.8 21.2 21.4 20.8 20.4 20.4 20.2 20.4 20.5 20.7 

Sep. 13 1 0743-0857 21.0 21.0 21.5 21.8 21.8 21.8 21.0 21.0 21.0 21.0 21.0 21.3 
2 1030-1130 21.5 21.8 21.9 21.8 21.8 21.8 21.0 21.0 21.0 21.0 21.0 21.4 
3 1335-1500 21.6 22.0 22.0 22.0 22.0 22.0 21.5 21.2 21.1 21.1 21.7 21.7 

Nov. 16 1 0825-0950 16.7 16.9 17.4 17.0 17.4 17.4 17.7 17.6 17.5 17.5 17.5 17.3 
2 1015-1128 17.0 17.2 17.0 17.0 17.6 18.0 17.7 17.8 18.8 17.B 17.7 17.6 
3 1340-1506 18.5 19.1 19.0 18.7 18.6 18.7 18.5 18.7 18.5 18.4 18.5 18.7
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JANUARY SURVEY 

The January 18, 1979 survey was conducted in accordance with 
the Environmental Technical Specifications program for SONGS 1 as 
specified by the Nuclear Regulatory Commission. The preoperational 
monitoring program for SONGS 2 and 3 was not implemented until May.  

Profile Measurements 

Vertical profiles of water temperature, depicted in Figure B-1, 
show that temperature at control stations for SONGS 1 was relatively 
uniform with depth. Temperature profiles show that surface temper
ature at downcoast control stations (C22S, C24S, and C26S) ranged 
from 15.8 to 15.9 C, and bottom temperature was slightly warmer at 
16.1 C (Figures B-13 and B-15). Surface temperature at the upcoast 
control station (C20N) was 16.3 C, and bottom temperature was 
16.0 C (Figures B-13 and B-15).  

Surface water temperatures greater than or equal to 17.0 C 
were considered to be influenced by the SONGS 1 .surface elevated 
temperature field. Sampling stations within the surface elevated 
temperature field included Stations A2N, AlN, AO, B2N downcoast 
through B.5S, XO, CO, and DO.  

Vertical profiles show that temperature was relatively uniform 
with depth at all stations except those within the elevated temper
ature field (Figure B-1). Within the elevated temperature field, 
temperature decreased from surface to bottom at a gradient of 0.1 C/m 
along the A-line, 0.3 C/m along the B-line, and 0.03 C/m along the 
0-line. Ambient bottom water temperature was 16.0 C. The surface to 
bottom temperature gradient was 0.1 C/m at the perimeter of the 
elevated temperature field, and 0.5 C/m at the center.  

The elevated temperature field was observed near the bottom at 
Stations B2N and BlS only. At Station B2N, water temperature was 
16.4 C at. a bottom depth of 5.5 m. At Station BIS, water temperature 
was 16.5 C at a bottom depth of 6.7 m. Bottom temperatures at Sta
tions B2N and BlS were 0.4 C greater than ambient bottom temperature 
at comparable depths.  

Vertical Cross-Sections Based on Profile Measurements 

The influence of the SONGS .1 thermal discharge on the vertical 
temperature structure of the water offshore of the generating station 
during January is further illustrated in an isometric vertical cross
section (Figure B-7).  

The elevated temperature field, delineated by the 17.0 C 
isotherm, extended upcoast and offshore. The elevated temperature 
field extended along the B-line from Station BlS to 1000 ft upcoast 
of Station B2N, with an average depth of 3 m, and a maximum depth of 
5 m at Station B2N. The elevated temperature field extended along 
the C-line 1000 ft downcoast and 1000 ft upcoast of Station CO,.  
where it reached a depth of 4 m. The elevated temperature field 
along the 0-line contacted the bottom 500 ft offshore of Station AO, 
and extended offshore to Station DO at a depth of 3 to 4 m.
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Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperature are pre
sented in Figures B-13, B-14, and B-15. Surface temperature and 
time of each profile are presented in Figure B-40.  

Surface. Surface water temperatures ranged from 15.5 C 
(Stations A6S, A8S, B6S, C10S, and F6S) to 20.0 C (Station XO) 
(Figure B-40). Minimum temperatures occurred at stations downcoast 
of the 0-line. Mean surface water temperature outside of the ele
vated temperature field was 16.1 C upcoast of the 0-line and 15.8 C 
downcoast of the 0-line.  

The surface elevated temperature field was located predomi
nantly upcoast and onshore of the thermal discharge (B-13). The 
thermal plume was observed along the 0-line from 300 ft offshore 
(1700 ft inshore of the discharge) to 4500 ft offshore, along the 
A-line from 2500 ft upcoast to 300 ft downcoast of the 0-line, and 
along the B-line from 3000 ft upcoast to 700 ft downcoast of the 
0-line. Offshore of the discharge, the field was located along the 
C-line 1000 ft upcoast and downcoast of the 0-line and along the 
D-line at Station DO only. The surface elevated temperature field 
made contact with the shore between shoreline Stations IN and 3, 
located approximately 1000 and 2500 ft upcoast from the 0-line, 
respectively.  

Mid-depth (4 m). Water temperatures at 4 m ranged from 15.4 C 
to 17.9 C (Figure B-14). Minimum temperature at 4 m occurred down
coast of the 0-line. Temperatures at 4 m at control stations were 
slightly warmer than the minimum temperature at 4 m depth (15.4 C).  
Control station temperatures at 4 m were 16.0 + 0.1 C.  

The elevated temperature field at 4 m was outlined by the 
16.5 C isotherm and was located along the 0-line from 500 ft off
shore to 3600 ft offshore, along the A-line 1500 ft upcoast and 
downcoast of Station AO, and along the B-line from 2500 ft upcoast 
to 1800 ft downcoast of Station BO. The field was also located along 
the C-line 1000 ft upcoast and downcoast of Station CO.  

Bottom. Bottom water temperatures ranged from 15.6 C to 
17.9 C (Figure B-15). Dynamic bottom water temperatures occurred 
along the A-line due to mixing from surf and swells in relatively 
shallow depths. Minimum bottom water temperature occurred down
coast of the 0-line, as it did at the surface and at 4 m. Control 
station temperatures at the bottom were 16.0 to 16.1 C, the same as 
had been observed at 4 m. The elevated temperature field was .  
observed in contact with the bottom only at Station AO, where bottom 
depth was 3 m.  

Aerial Infrared Thermal Mapping 

The aerial infrared radiometer survey of the horizontal extent 
of the surface elevated temperature field was not required in January.  
The first measurements of the horizontal extent of the surface 
elevated temperature field in 1978 using aerial infrared radiometry 
were conducted in March.
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MARCH SURVEY 

The March 7,,1978 survey was conducted in accordance with the 
Environmental Technical Specifications program for SONGS 1 as speci
fied by the Nuclear Regulatory Commission. The Preoperational 
Monitoring Program for SONGS 2 and 3 was not implemented until May.  

Profile Measurements 

Vertical profiles of water temperature, depicted in Figure B-2, 

show that temperature at control stations decreased less than 1 C 
between surface and bottom. Surface temperature at the downcoast 
control stations (C22S, C24S, and C26S) ranged from 16.2 to 16.3 C, 

and bottom temperature ranged from 15.8 to 16.0 C (Figures B-16 and 
B-18). Surface temperature at the upcoast control station (C20N) 
was 17.0 C, and bottom temperature was 16.3 C.  

Surface water temperatures greater than 17.0 C were considered 
to be influenced by the SONGS 1 surface elevated temperature field.  
Sampling stations within the surface elevated temperature field were 
Stations AO, A2S, BO downcoast through B2S, XO, and CO.  

Vertical profiles show that no distinct thermocline was present, 
but water temperature decreased slightly with depth at all stations 
except Station AO (Figure B-2). Natural temperature gradient was 
0.01 C/m. The temperature at stations within the elevated temper
ature field decreased from surface to bottom at a gradient of 0.6 C/im 

along the 0-line and 0.3 C/m along the A-line and B-line. Ambient 
bottom water temperature was 16 C. Temperature increased with depth 
0.1 C/m at Station AO. The temperature gradient was 0.3 C/m at the 

perimeter of the elevated temperature field and 1.0 C/m at the center.  

The elevated temperature field was in contact with the bottom 
at Station AO, where temperature was 17.3 C and bottom depth was 

3.3 m. Bottom temperature at Station AO was 1 C greater than ambient 

temperaturle at comparable depths.  

Vertical Cross-Sections Based on Profile Measurements 

The influence of the SONGS 1 thermal discharge on the vertical 
temperature structure offshore of the generating station during March 
is illustrated in an isometric vertical cross-section (Figure B-8).  
The elevated temperature field, delineated by the 17.0 C isotherm, 
extended onshore and downcoast. The elevated temperature field 
extended along the B-line from 500 ft upcoast of Station BO to 

1000 ft upcoast of Station B4S, and reached a maximum depth of 5 m 

at Station BlS. The elevated temperature field was observed along 
the C-line only within 500 ft of Station CO at a maximum depth of 1 m.  

The elevated temperature field along the 0-line was most concentrated 

between Stations BO and CO, reached a maximum depth of 7 m at Sta
tion XO, and extended onshore to Station AO at a depth of 1 to 2 m.
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Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperature are presented 
in Figures B-16, B-17, and B-18. Surface temperature and time of 
each profile are presented in Figure B-41.  

Surface. Surface water temperatures ranged from 16.2 C 
(Stations AlN, A4S, BlN, C22S) to 23.1 C (Station XO) (Figure B-41).  
Mean surface water temperature outside of the elevated temperature 
field was 16.7 C upcoast of the 0-line and 16.5 C downcoast of the 
0-line. Surface water temperatures at the downcoast control stations 
were 0.1 C warmer than the minimum surface temperature measured 
among all SONGS 1 stations, and temperature at the upcoast control 
station was 0.8 C warmer than the minimum observed. Control sta
tion temperatures at the surface averaged 16.3 C downcoast and 
17.0 C upcoast.  

The surface elevated temperature field was located predomi
nantly downcoast and onshore of the thermal discharge (Figure B-16).  
The thermal plume, defined by the 17.0 C isotherm, was observed 
along the 0-line between 1000 ft offshore (1000 ft inshore of the 
discharge) to 3000 ft offshore, along the A-line between 1000 ft 
and 3000 ft downcoast of the 0-line, along the B-line between 
500 ft upcoast and 3000 ft downcoast of the 0-line, and along the 
C-line from CO to 1500 ft downcoast. The elevated temperature field 
extended shoreward of Station A2S to within 500 feet of the shore
line.  

Mid-depth (4 m). Water temperatures at 4 m ranged from 15.9 C 
to 22.0 C (Figure B-17). Cooler temperatures at 4 m occurred upcoast 
of the 0-line in the vicinity of the cooling water discharge. Water 
temperatures at downcoast control stations were 16.1 + 0.1 C. Water 
temperature at 4 m at the upcoast control station was 17.1 C, 
1.2 C greater than the minimum temperature measured.  

The elevated temperature field at 4 m was located 1500 ft 
downcoast, and 500 ft upcoast, inshore, and offshore of the discharge.  
The border of the elevated temperature field, delineated by the 17.0 C 
isotherm, extended toward shore.  

Bottom. Bottom water temperature ranged from 15.7 C to 17.3 C 
(Figure B-18). Bottom water temperature at the downcoast control 
stations was 15.9 + 0.1 C, about the same as the minimum bottom 
temperature measured among all SONGS 1 stations. Bottom water temper
ature at the upcoast control station was 16.3 C, 0.4 C greater than 
the minimum temperature measured. The bottom elevated temperature 
field was located within 500 ft of Station AO where bottom depth 
was 3 m.  

Aerial Infrared Thermal Mapping 

Contours of surface temperature are presented in Figure B-31.  
Surface temperatures from which the contours were derived are 
presented in Figure B-46. The horizontal extent of the 1 F and 4 F
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elevated temperatute fields in March were determined from one aerial 
infrared radiometer flight on March 7. Natural background temperature 
was 16.8 + 0.2 C (Figure B-31). The thermal field extended directly 
downcoast in a relatively thin ribbon due to strong downcoast cur
rents. The 1 F elevated temperature field covered 430 acres and was 
located mainly in Zone 2A.. The 4 F elevated temperature field 
covered less than one acre and was located over the discharge in 
Zone OA. No shoreline contact was made by either the 1 F or 4 F 
elevated temperature fields.  

MAY SURVEY 

The Preoperational Monitoring Program for SONGS 2 and 3 was 
implemented in May, thus increasing the number of sampling stations 
to 74. Results from SONGS 1 monitoring stations are presented first, 
followed by results from SONGS 2 and 3 monitoring stations.  

Profile Measurements - SONGS 1 

Vertical profiles of water temperature for May show that temper
ature at control stations decreased about 1 C from surface to bottom 
(9 m) at the downcoast control stations (C22S, C24S, and C26S) and 
0.2 C from surface to bottom at the upcoast control station (C20N) 
(Figure B-3). Surface temperature at downcoast control stations 
ranged from 16.1 to 16.5 C, and bottom temperature ranged from 14.8 
to 15.5 C. Surface temperature at the upcoast control station was 
16.7 C, and bottom temperature was 16.5 C.  

Based on the average control station surface water temperature 
of 16.4 C, the surface elevated temperature field is depicted by 
the 17.0 C isotherm (Figure B-19). Sampling stations within the 
surface elevated temperature field were Stations A2N, AlN, AO, B4N 
downcoast through B.5S, X0, and CO upcoast through C10N.  

Vertical profiles show that temperature decreased slightly in 
the upper 10 m of the water column at some of the stations along 
the C-line and D-line and at all stations along the E-line (Figure 
B-3). Temperature was relatively uniform with depth in the upper 
10 m of water column at all other stations except those within the 
elevated temperature field. Natural temperatures decreased rapidly 
below 10 m. Temperature decreased with depth within the elevated 
temperature field 0.1 C/m at Station AO and along the B-line and 
C-line, and 0.2 C/m along the 0-line. Temperature was uniform with 
depth, but 1 C greater than ambient at Stations A2N and AlN within 
the elevated temperature field. No stratification occurred at 
Stations A2N and AlN because the elevated temperature field, as 
delineated by the 17.0 C isotherm, occupied the entire water column 
at these shallow stations.  

Bottom temperatures influenced by the thermal plume ranged from 
16.7 C to 17.8 C. Depth of the bottom at stations within the surface 
elevated temperature field ranged from 4.1 m to 9.2 m. Maximum tem
perature at control stations between 4.2 and 9.2 m was 16.5 C.  
Bottom temperatures greater than or equal to 16.7 C were influenced
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by the thermal plume. The field contacted the bottom at Stations 
A2N, AlN, AO, B2N downcoast through BO, XO, and C4N.  

Vertical Cross-Sections Based on Profile Measurements 

The influence of the SONGS 1 thermal discharge on the vertical 
temperature structure of the water offshore of the generating station 
during May is further illustrated in an isometric vertical cross
section (Figure B-9). The elevated temperature field, delineated by 
the 17.0 C isotherm, extended mainly upcoast and onshore. The 
elevated temperature field was at or near the bottom along the B
line from Station BlS upcoast past Station B4N at an average depth 
of 4 to 5 m, and .contacted the bottom from 300 ft downcoast of 
Station BO to 500 ft upcoast of Station BlN. The elevated temper
ature field extended along the C-line from 500 ft downcoast of 
Station CO to 1000 ft downcoast of Station C14N at an average depth 
of 4 to 5 m, and a maximum depth of 6 m at Station C4N. The ele
vated temperature field extended along the 0-line from Station DO 
onshore, and contacted the bottom near Station BO at a depth of 6 m.  

Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperature are presented 
in Figure B-19, B-20, and B-21. Surface temperature and time of 
each profile are presented in Figure B-42.  

Surface. Surface water temperature ranged from 16.0 C 
(Stations D2S and E2S) to 20.0 C (Station XO) (Figure B-42). A 
mean surface temperature of 16.2 C at downcoast control stations 
was 0.3 C greater than the minimum surface temperature observed among 
all stations. Mean surface water temperature outside of the elevated 
temperature field was 16.6 C upcoast and 16.1 C downcoast of the 
0-line.  

Surface isotherms indicate that the elevated temperature field 
was located predominantly upcoast and onshore of the thermal dis

charge (Figure B-19). The plume was observed along the 0-line from 
300 ft offshore (700 ft inshore of Station AO) to 1000 ft offshore 
of the discharge (500 ft offshore of Station CO), along the A-line 
from 300 ft south of Station AO upcoast beyond Station ClON, along 
the B-line from 600 ft south of Station BO upcoast beyond Station 
B4N, and along 'the C-line from 800 ft south of Station CO to 700 ft 
north of Station ClON. The perimeter of the plume extended toward 
shore 700 ft north of Station ClON and made continuous contact with 
the shoreline from Station 1 (12,000 ft upcoast of the 0-line) to the 
construction pier.  

Mid-depth (4 m). Water temperature at 4 m ranged from 16.0 C 
to 18.9 C (Figure B-20). Mean temperature at 4 m at the downcoast 
control stations was 16.2 C, 0.2 C greater than the minimum temper
ature observed among all stations. Temperature at 4 m at the up
coast control station was 16.6 C, 0.6 C greater than the minimum 
temperature observed among all stations. Outside of the elevated 

temperature field, mean water temperature at 4 m was 16.5 C upcoast 
and 16.1 C downcoast of the 0-line.
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The elevated temperature field at 4 m was located predomi
nantly upcoast and onshore, and covered nearly the same area as the 
surface elevated temperature field.  

Bottom. Bottom water temperature ranged from 14.6 C (depth 
of 10.6 m) to 17.8 C (depth of 4.5 m) (Figure B-21). Mean bottom 
water temperature at control stations was 16.5 C (10.2 m depth) and 
15.1 C (10.7 m mean depth). Bottom water temperatures at control 
stations were 0.5 to 1.9 C greater than the minimum bottom temper
ature measured among all SONGS 1 stations.  

The bottom elevated temperature field was located along the 
A-line between 200 ft and 4000 ft upcoast of Station AO, and along 
the B-line between 700 ft and 2000 ft upcoast of Station BO (Figure 
B-27). The field did not extend offshore beyond the B-line.  

Aerial Infrared Thermal Mapping 

Contours of surface temperature are presented in Figures B-32 
and B-33. Surface temperatures from which the contours were derived 
are presented in Figures B-47 and B-48. The horizontal extent of 
the 1 F and 4 F surface elevated temperature fields in May were deter
mined from two surface contact thermal dispersion and aerial infra

red scanner runs on May 11, 1978 because heavy overcast and haze 
made radiometer measurements on May 4, 1978 unreliable. The first 
run was conducted between 1031 and 1218 hrs (Figure B-32) and the 
second run was conducted between 1323 and 1510 hrs (Figure B-33).  

Natural background temperature during the first run, as 
measured in the vicinity of the control stations, was 17.9 + 0.2 C.  
The 1 F surface elevated temperature field covered 200 acres in 
Zone OA, and extended slightly into Zone 1A. The 1 F surface 
elevated temperature field was in contact with the shoreline in 
Zone OA between shoreline Stations lN and 3. The 4 F elevated tem
perature field covered less than one acre over the discharge in 
Zone OA and did not come in contact with the shoreline.  

Natural background temperature during the second run was 18.3 
+ 0.1 C. The 1 F surface elevated temperature field had spread 
downcoast about 2000 ft since the first run one hour earlier. It 
covered 380 acres in Zones OA and lA. The 1 F field was in contact 
with the shoreline in Zones OA and 1A between shoreline Station 2S 
and 1500 ft upcoast from shoreline Station 4N. The 4 F elevated 

temperature field covered 2.1 acres at the discharge in Zone OA and 
did not come in contact with the shoreline.  

Profile Measurements - SONGS 2 and 3 

The thermal plume from SONGS 1 did not influence water temper
ature offshore at the stations designed for the SONGS 2 and 3 pre
operational monitoring program. The stations designated for the 
Preoperational Monitoring Program were all stations along the F-line, 
H-line, J-line, and M-line (Figure 1-3).
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Vertical profiles of water temperature show that temperatures 
at control stations along the F-line monitored for SONGS 2 and 3 
decreased about 0.2 C/m (Figure B-3). Surface temperature at the 
downcoast control stations (F22S, F24S, and F26S) ranged from 16.4 
to 16.5 C, and bottom temperature ranged from 14.1 to 15.4 C 
(Figures B-19 and B-21). Surface temperature at the upcoast control 
station (F20N) was 16.5 C, and bottom temperature was 13.1 C.  

Temperature stratification, typical of late spring conditions, 
occurred at all stations monitored for SONGS 2 and 3. There were 
two basic patterns in rate of decrease in temperature with depth.  
The first pattern occurred at all stations along the F-line and at 
Stations H2S and Barn Kelp. Temperature decreased very little 
(0.01 C/m) between the surface and 10 m, then decreased at a rate 
of 0.9 C/m between 10 m and the bottom. Mean bottom depth was 13 m.  

The second pattern of temperature gradients occurred at deeper 
stations, where a thermocline was present in the water column. This 
second pattern showed three separate rates of decrease in temperature 
with depth at Stations H2N and HO, and all stations along the J-line 
and M-line. Temperature decreased very little (0.03 C/m) between 
the surface and 9 m, decreased at a rate of 0.7 C/m between 9m and 
13 m, then decreased 0.2 C/m between 13 m and the bottom. Mean 
bottom depths were 14 m at Stations H2N and HO, 18 m at stations 
along the J-line, and 26 m at stations along the M-line. These two 

patterns were due to the depth of the thermocline and varying depth 
of stations.  

Vertical Cross-Sections Based on Profile Measurements 

The vertical temperature structure of the waters at stations 
along the 0-line monitored for SONGS 2 and 3 during May is further 
illustrated in an isometric vertical cross-section (Figure B-9).  
The elevated temperature field from the SONGS 1 discharge did not 
affect water temperature at Stations FO through MO monitored for 
SONGS 2 and 3. Bottom water temperature decreased as bottom depth 
increased. Surface water temperature was 16.1 to 16.4 C at Stations 
FO through MO, and bottom water temperature was 15.4 C at Station FO 
(12.0 m), 13.5 C at Station HO (14.0 m), 12.8 C at Station JO 
(17.9 m), and 12.4 C at Station MO (22.0 m).  

Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperatures are pre
sented in Figures B-19, B-20, and B-21. Surface temperature and 
time of each profile are presented in Figure B-42.  

Surface. Temperatures at monitoring stations for SONGS 2 
and 3 ranged from 15.9 C (Station F6N) to 16.6 C (Station F24S) 
(Figure B-42). There were no horizontal temperature gradients in 
either the upcoast/downcoast or onshore/offshore directions. Mean 

surface water temperature was 16.2 C for all SONGS 2 and 3 stations.  

Surface water temperature at all SONGS 2 and 3 control stations 
ranged from 16.4 to 16.5 C, 0.2 to 0.3 C warmer than the mean surface
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water temperature of 16.2 C. Mean surface temperature was 16.5 C 
at SONGS 2 and 3 downcoast control station, 0.3 C greater than at 
SONGS 1 downcoast control stations. Surface temperature was 16.5 C 
at the upcoast control station, 0.2 C less than at the SONGS 1 up
coast control station.  

Mid-depth (4 m). As depicted by horizontal isotherms at 4 m 
(Figure B-20), temperatures ranged from 16.0 C (Station J4N) to 
16.6 C (Station F24S). There were no horizontal temperature gradients 
at 4 m in either the upcoast/downcoast or onshore/offshore directions.  
Mean temperature at 4 m was:16.2 + 0.1 C for all SONGS 2 and 3 moni
toring stations.  

At the downcoast control stations, mean water temperature at 
4 m was 16.5 C, 0.3 C greater than at SONGS 1 downcoast control 
stations. Temperature at 4 m was 16.4 C at the upcoast control 
station, 0.2 C less than at the SONGS 1 upcoast control station 
(16.6 C).  

Bottom. As depicted by bottom isotherms (Figure B-21), 
bottom temperature ranged from 11.0 C (Station M8N) to 15.5 C 
(Station F14S). Bottom temperature at each station was depth 
dependent because of temperature stratification (Figure B-3). Mean 
bottom temperature upcoast of the 0-line was 12.6 C with a mean depth 
of 20.5 m. Mean bottom temperature downcoast of the 0-line was 13.6 C 
with a mean depth of 16.0 m. Bottom temperatures decreased with 
increasing depth offshore. Mean temperatures and bottom depths were: 
14.4 C at 12.9 m along the F-line,.13.6 C at 14.0 m along the H-line, 
12.9 C at 17.8 m along the J-line, and 12.0 at 25.7 m along the 
M-line. Mean bottom water temperature for all stations monitored 
for SONGS 2 and 3 was 13.3 C.  

Bottom temperature was 13.1 C at the upcoast control station 
(14.3 m deep), 0.1 C less than mean bottom water temperature for all 
SONGS 2 and 3 stations, and 3.4 C less than bottom water temperature 
at the SONGS 1 upcoast control station (10.2 m deep).  

Mean bottom temperature was 14.8 C at the downcoast control 
stations (12.8 m mean depth), 1.5 C greater than mean bottom water 
temperature at all SONGS 2 and 3 stations, and 0.3 C less than mean 
bottom water temperature at SONGS 1 downcoast control stations 
(10.7 m mean depth).  

JULY SURVEY 

Results from SONGS 1 monitoring stations are presented first, 
followed by results from SONGS 2 and 3 monitoring stations.  

Profile Measurements - SONGS 1 

Vertical profiles of water temperatures show that temperature 
at control stations along the C-line decreased an average of 3.4 C 
from surface to bottom at downcoast control stations, and 5.5 C from 
surface to bottom at the upcoast control station. Surface temper
atures at downcoast control stations ranged from 19.4 to 19.6 C,
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and bottom temperatures ranged from 15.4 to 16.6 C (Figures B-22 
and B-24). Surface temperature at the upcoast control station was 
19.8 C, and bottom temperature was 14.3 C.  

Based on the maximum control station surface water temperature 
of 19.8 C, the perimeter of the surface elevated temperature field 
was determined to be the 20.0 C isotherm (Figure B-22). The field 
extended upcoast from 700 ft south of the discharge (Station XO) to 
Station C14N. The surface elevated temperature field made contact 
along the shoreline from 400 ft north of shoreline Station IN up
coast to shoreline Station 1. Sampling stations within the surface 
elevated temperature field were Stations A2N, AlN, B4N, BlN down
coast through B.5S, XO, C8N, C4N, and CO.  

Vertical profiles show that temperature stratification typical 
of summer conditions occurred outside of the elevated temperature 
field at Stations AO, A6S, A8S, B4S, B6S, and all stations along the 
C-line, D-line, and. E-line (Figure B-4). Within the elevated tem

perature field, temperature increased 0.1 C/m at Station A2N and 
decreased 0.2 to 0.3 C/m at Stations AlN and B4N downcoast through 
B.5S. Temperature also decreased 0.9 C/m at Station X0 and 0.3, 
0.4, and 0.5 C/m at Stations C8N, C4N, and CO, respectively.  

Depth of the bottom at stations within the surface elevated 
temperature field ranged from 4.0 m (Stations AlN and A2N) to 9.9 m 
(Station C4N). Maximum temperature at the control stations be
tween 4.0 and 9.9 m was 19.6 C. Assuming some variability, bottom 

temperatures greater than or equal to 19.8 C were determined to be 
influenced by the elevated temperature field. The field contacted 
the bottom at Stations A2N and AlN, where bottom water temperatures 
were 20.4 C and 19.8 C.  

Vertical Cross-Sections Based on Profile Measurements 

The influence of the SONGS 1 thermal discharge on the vertical 
temperature structure of the waters offshore of the generating sta
tion during July is further illustrated in an isometric vertical 
cross-section (Figure B-10). The elevated temperature field, 
delineated by the 20 C isotherm, extended upcoast and onshore. The 
elevated temperature field extended along the B-line from Station BlS 
upcoast past Station B4N at an average depth of 3 m, and a maximum 
depth of 4 m at Station BO. The elevated temperature field extended 
along the C-line as several shallow pockets of warmer water from 
1000 ft downcoast of Station CO upcoast to Station ClON at an average 
depth of less than 1 m, and a maximum depth of 3 m at Station CO.  
The elevated temperature field along the C-line was most concentrated 
near Station XO, and extended from 500 ft offshore of Station CO to 
300 ft onshore of Station BO. Maximum depth along the C-line was 
6 m at Station XO.  

Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperature are presented 

in Figures B-22, B-23, and B-24. Surface temperature and time of 
each profile are presented in Figure B-43.
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Surface. Surface water temperatures ranged from 19.2 C (Sta
tion DO) to 24.5 C (Station XO) (Figure B-43). The mean surface 
temperature at downcoast control stations was 19.5 C, 0.3 C greater 
than the minimum surface temperature observed among all stations.  
Mean surface water temperature outside of the elevated temperature 
field was 19.8 C upcoast and 19.6 C downcoast of the 0-line.  

Surface isotherms show that the elevated temperature field was 
located predominantly upcoast and onshore (Figure B-22). The field 
was located along the 0-line from 300 ft offshore of Station AO to 
Station CO, along the A-line from 300 ft south of Station AlN up
coast through Station A2N, along the B-line from Station B.5S 
upcoast to 500 ft north of Station BlN, and from 600 ft south of 
Station B4S upcoast through Station B4N. The 20.0 C isotherm, 
marking the edge of the surface elevated temperature field, weaved 
back and forth across the C-line. The field crossed the C-line 
600 ft south and 1000 ft north of Station CO, 500 ft south and 
1500 ft north of Station C4N, and at Station C8N. The 20.0 C iso
therm continued upcoast from Station C8N to 500 ft inshore of 
Station C14N. The surface elevated temperature field made shoreline 
contact from 500 ft north of shoreline Station IN upcoast to shore
line Station 1. Water temperatures at shoreline stations in the 
zone of shoreline contact were 20.5 C (Station 1) to 20.8 C (Sta
tion 2).  

Mid-depth (4 m). Water temperatures at 4 m ranged from 18.8 C 
(Station DO) to 21.9 C (Station XO). The mean temperature at 4 m 
at the downcoast control stations was 19.5 C, 0.7 C greater than the 
minimum temperature observed among all stations. Temperature at 4 m 
at the upcoast control station was 19.4 C, 0.6 C greater than the 
minimum temperature observed among all stations. Outside of the 
elevated temperature field, mean water temperature at 4 m was 19.6 C 
upcoast and 19.2 C downcoast of the 0-line.  

The mean water temperature at 4 m at the control stations was 
19.5 C. The elevated temperature field at 4 m was located at Sta
tions XO and A2N, where water temperatures were 21.9 C and 20.4 C, 
respectively.  

Bottom. Bottom water temperature ranged from 13.3 C (Station 
E2N) to 20.4 C (Station A2N). Bottom water temperature decreased as 
station depth increased due to temperature stratification at the 
deeper stations. Bottom water temperature at the upcoast control 
station was 14.3 C (10.7 m deep). Bottom water temperatures averaged 
16.1 C at downcoast control stations (11.0 m mean depth). Bottom 
water temperatures at control stations were 1.0 to 2.8 higher than 
the minimum bottom temperature measured among all SONGS 1 stations.  

The bottom elevated temperature field was located only at 
Station A2N, where water.temperature was 20.4 C. Bottom depth at 
Station A2N was 4.0 m, therefore, the bottom elevated temperature 
field at Station A2N was the same body of water as the 4 m elevated 
temperature field.
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Aerial Infrared Thermal Mapping 

Contours of surface temperature are presented in Figure B-34.  
Surface temperatures from which the contours were derived are pre
sented in Figure B-49. The horizontal extent of the 1 F and 4 F 
surface elevated temperature fields in July were determined from one 
aerial infrared radiometer flight. The flight was conducted between 
1000 and 1100 hr (Figure B-34). Neither the 1 F nor the 4 F 
elevated temperature fields contacted the shoreline during the.  
flight.  

Natural background temperature during the flight was 19.6 
+ 0.2 C. The 1 F surface elevated temperature field covered 220 
acres, and was confined to Zone OA and a small portion of Zone 1A.  
The 4 F elevated temperature field covered approximately 1.5 acres, 
and was confined to Zone OA.  

Profile Measurements - SONGS 2 and 3 

The elevated temperature field did not influence water temper
atures offshore at the stations designated for the SONGS 2 and 3 
preoperational monitoring program.  

Vertical profiles of water temperature show that temperatures 
at control stations along the F-line decreased about 0.4 C/m from 
surface to bottom (Figure B-4). Surface temperature at the down
coast control stations ranged from 20.1 to 20.2 C, and bottom 
temperature ranged from 13.8 to 14.2 C (Figures B-22 and B-24). Sur
face temperature at the upcoast control station was 19.8 C, and 
bottom temperature was 12.7 C.  

Temperature stratification typical of summer conditions 
occurred at all stations monitored for SONGS 2 and 3. There were 
two basic patterns of rate of decrease in temperature with depth.  
These two patterns are due to the depth of the thermocline and 
varying depths of stations. The first pattern occurred at all stations 

along the F-line and at Station H2S and J4S. Temperature decreased 
0.1 C/m between the surface and 4 m, then decreased 0.6 C/m between 
4 m and the bottom. Mean bottom depth was 14 m.  

The second pattern of temperature gradients occurred at deeper 
stations, where a thermocline was present. This second pattern 
showed three separate rates of decrease in temperature with depth 
at Stations H2N, HO, and stations along the J-line and M-line 
excluding J4S. Temperature decreased 0.1 C/m between the surface and 
5 m, 0.9 C/m between 5 m and 13 m, then decreased 0.2 C/m between 
13 m and the bottom.. Mean bottom depths were 14 m at Stations H2N 
and HO, 18 m at stations along the J-line, and 28 m at stations along 
the M-line.  

Vertical Cross-Sections Based on Profile Measurements 

The vertical temperature structure of the waters at stations 
along the 0-line monitored for SONGS 2 and 3 during July is further 
illustrated in an isometric vertical cross-section (Figure B-10).
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The elevated temperature field from the SONGS 1 discharge did not 
affect water temperature at stations along the F-line through the 
M-line. Bottom water temperature decreased as bottom depth in
creased. Surface water temperatures were 19.6 to 19.7 C at Stations 
FO through MO, and bottom water temperature was 13.6 C at Station FO 
(12.2 m), 12.4 C at Station HO (14.2 m), 11.8 C at Station JO 
(17.0 m), and 11.0 C at Station MO (27.0 m).  

Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperatures are pre
sented in Figures B-22, B23, and B-24. Surface temperature and 
time of each profile are presented in Figure B-43.  

Surface. Surface temperature ranged from 19.0 C (Station M8N) 
to 20.2 C (Stations F14S, F22S, and F24S) (Figure B-43). Downcoast 
control stations were warmer than those in the vicinity of the 
proposed Units 2 and 3 diffusers. Surface temperature at downcoast 
control stations averaged 20.2 C while surface temperatures in the 
vicinity of Units 2 and 3 diffusers average 19.8 C. Mean surface 
water temperature was 19.6 C upcoast and 19.8 C downcoast of the 
0-line. Temperature decreased with distance offshore. Mean surface 
temperatures were 19.9 C along the F-line, 19.7 C along the H-line, 
19.6 C along the J-line, and 19.4 C along the M-line. Overall mean 
surface water temperature was 19.7 C for all SONGS 2 and 3 stations.  

Mean surface water temperature at downcoast control stations 
was 20.2 C, 0.7 C greater than at SONGS 1 downcoast control stations.  
Surface temperature at the upcoast control station was 19.8 C for 
SONGS 2 and 3 and for SONGS 1.  

Mid-depth (4 m). Temperatures at 4 m depth ranged from 18.8 C 
(Station M8N) to 20.0 C (Station F26S) (Figure B-23). Mean surface 
water temperature was 19.3 C upcoast and 19.5 C downcoast of the 
0-line. There were no horizontal temperature gradients at 4 m in the 
onshore/offshore direction. Mean temperatures were 19.2 C along the 
H-line, and 19.4 C along the F-line, J-line, and M-line. The mean 
temperature at 4 m for all stations monitored for SONGS 2 and 3 was 
19.4 C.  

Mean control station water temperature at 4 m was 19.7 C, 
0.3 C greater than mean water temperature at 4 m. The mean water 

temperature at 4 m at the downcoast control stations was 19.7 C, 
0.2 C greater than at SONGS 1 downcoast control stations. The tem
perature at 4 m at the upcoast control station was 19.5 C, 0.1 C 
greater than at the SONGS 1 upcoast control station (19.4 C).  

Bottom. Bottom temperature ranged from 10.8 C (Station M8N) 
to 15.0 C (Station F14S) (Figure B-24). Bottom temperature at each 
station was depth dependent due to temperature stratification 

(Figure B-4). Mean bottom temperature upcoast of the 0-line was 
12.0 C with a mean depth of 20.0 m, and was 13.1 C downcoast of the 
0-line, with a mean depth of 16.5 m. Bottom temperatures also 
decreased with increasing depth offshore. Mean temperatures and
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bottom depths were: 13.8 C at 13.4 m along the F-line, 12.6 C at 
14.1 m along the H-line, 11.9 C at 17.5 m along the J-line, and 
11.1 C at 27.5 m along the M-line. Mean bottom water temperature 
for all stations monitored for SONGS 2 and 3 was 12.5 C.  

Bottom temperature was 12.7 C at the upcoast control station 
(15.7 m deep), 0.2 C greater than mean bottom water temperature for 
all SONGS 2 and 3 stations, and 1.6 C less than bottom water 
temperature at the SONGS 1 upcoast control station (10.7 m deep).  
Mean bottom water temperature was 14.1 C at the downcoast control 
stations (14.0 m mean depth), 1.6 C greater than mean bottom water 
temperature at all SONGS 2 and 3 stations, and 2 C less than mean 
bottom water temperature at SONGS 1 downcoast control stations 
(11.0 m mean depth).  

SEPTEMBER SURVEY 

Results at SONGS 1 monitoring stations are presented first, 
followed by results at SONGS 2 and 3 monitoring stations.  

Profile Measurements - SONGS 1 

Vertical profiles of water temperatures show that temperature 
at downcoast control stations decreased an average of 0.3 C from 
surface to bottom, and 0.6 C from surface to bottom at the upcoast 
control station. Surface temperatures at downcoast control stations 
ranged from 20.4 to 20.5 C, and bottom temperatures ranged from 
19.9 to 20.3 C (Figures B-25 and B-27). Surface temperature at the 
upcoast control station was 20.6 C, and bottom temperature was 20.0 C.  

Based on the maximum control station surface water temperature 
of 20.6 C, the perimeter of the surface elevated temperature field 
was determined to be the 21.0 C isotherm (Figure B-25). The field 
extended upcoast and offshore from Stations DO and E2N. Sampling 
stations within the elevated temperature field were Stations A2N, 
AlN, AO, B4N downcoast through BlS, XO, C4N downcoast through CO, 
D4N, and E2N.  

Vertical profiles show that vertical temperature stratification 
typical of fall conditions occurred at stations outside of the 
elevated temperature field. Higher surface water temperatures at 
stations located close to the discharge caused the surface to bottom 
temperature gradients to be greater than at stations farther away 
from the discharge. Temperatures decreased 0.06 to 0.1 C/m between 
surface and bottom at Stations B4N, BlS, C4N, C2N, CO, D4N, and E4N.  

Temperatures decreased 0.2 C/m between surface and bottom at 
Stations AO, B2N, BlN, and B.5S, and 0.4 to 0.5 C/m at Stations BO 
and XO.  

Depth of the bottom at stations within the surface elevated 
temperature field ranged from 4.6 m (Station AO) to 12.5 m (Station 
E2N). The maximum temperature at control stations between 4.6 m 
and 12.5 m was 20.5 C. Assuming some variability, bottom temperatures 
greater than or equal to 20.7 C were determined to be influenced by 
the elevated temperature field. The field contacted the bottom at 
Station AO where bottom water temperature was 21.0 C.
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Vertical Cross-Sections Based on Profile Measurements 

The influence of the SONGS 1 thermal discharge on the vertical 
temperature structure of the water offshore of the generating station 
during September is further illustrated in an isometric vertical 
cross-section (Figure B-11). The elevated temperature field, 
delineated by the 21 C isotherm, extended upcoast and offshore of 
the discharge.  

The elevated temperature field extended along the B-line from 
500 ft downcoast of Station BIS to Station B4S at an average depth 
of 2 to 3 m, and a maximum depth of nearly 4 m at Stations BO and 
B2N. The elevated temperature field extended along the C-line from 
1000 ft upcoast of Station C2S to 500 ft downcoast of Station C6N 
at an average depth of 2 m, and a maximum depth of 3 m at Station CO.  
The elevated temperature field extended along the 0-line from 500 ft 
offshore of Station CO, inshore to Station AO at an average depth 
of 4 m, and a maximum depth of nearly 6 m. The elevated temper
ature field contacted the bottom at Station AO.  

Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperature are presented 
in Figures B-25, B-26, and B-27. Surface temperature and time of 
each profile are presented in Figure B-44.  

Surface. Surface water temperatures ranged from 20.3 C 
(Stations D6N and E4N) to 23.9 C (Station XO) (Figure B-44). The 
mean surface temperature at downcoast control stations was 20.4 C, 
0.1 C greater than the minimum surface temperature observed among 
all stations. Mean surface water temperature outside of the 
elevated temperature field was 20.5 C upcoast and 20.6 C downcoast 
of the C-line.  

Surface isotherms show that the elevated temperature field was 
located predominantly upcoast and offshore (Figure B-25). The field 
was located along the 0-line from 300 ft. inshore of Station AO to 
600 ft offshore of Station CO, along the B-line from Station BlA 
upcoast to Station B4N, along the C-line from 700 ft south of Sta
tion CO upcoast to 500 ft north of Station C4N, along the D-line 
from 300 ft north of Station D2N upcoast to 400 ft north of Station 
D4N, and along the E-line from 600 ft south to 1000 ft north of 
Station E2N. The surface elevated temperature field extended up
coast from Station A2N through Station AO and appeared to continue 
upcoast through Stations AlN and A2N, although Stations AlN and A2N 
were not monitored because of dangerous surf conditions. Shoreline 
station temperatures ranged from 21.1 C to 22.0 C. It could not be 
determined from the data whether shoreline temperatures greater 
than 21.0 C were caused from insolation or the elevated temperature 
field.  

Mid-depth (4 m). Water temperatures at 4 m ranged from 20.3 C 
(Stations C8N, D6N, DO, and E4N) to 21.5 C (Station XO) (Figure B-26) 
The mean temperature at 4 m at both the downcoast and upcoast control
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stations was 20.5 C, 0.2 C greater than the minimum temperature 
observed among all stations. Outside of the elevated temperature 
field, mean water temperature at 4 m was 20.4 C upcoast and 20.5 C 
downcoast of the 0-line.  

The elevated temperature field at 4 m was located along the 
0-line from Station AO offshore to 400 ft beyond Station XO, along 
the A-line 600 ft upcoast and 900 ft downcoast of Station AO, along 
the B-line 600 ft upcoast and 800 ft downcoast of Station BO, and 
600 ft upcoast and downcoast of Station XO.  

Bottom. Bottom water temperature ranged from 19.4 C (Sta
tion E2N) to 21.0 C (Station AO) (Figure B-27). Bottom water 
temperatures decreased as station depth increased due to temperature 
stratification at the deeper stations. Control station bottom water 
temperatures were 20.0 C upcoast (13.6 m deep), and averaged 20.1 C 
downcoast (11.0 m mean depth). Bottom water temperatures at control 
stations were 0.6 to 0.7 C greater than the minimum bottom temper
ature measured among all SONGS 1 stations.  

The bottom elevated temperature field was located 1000 ft up
coast and downcoast, and 400 ft offshore of Station AO. Bottom 
depth at Station AO was 4.6 m; therefore, the bottom elevated temper
ature field at Station AO represented the same body of water as the 
4 m elevated temperature field.  

Aerial Infrared Thermal Mapping 

Contours at surface temperature are presented in Figures B-35 
and B-36. Surface temperature from which the contours were derived 
are presented in Figures B-50 and B-51. The horizontal extent of the 
1 F and 4 F surface elevated temperature fields in September were 
determined from two aerial infrared radiometer flights. The first 
flight was conducted between 1017 and 1112 hr (Figure B-35) and the 
second flight was conducted between 1305 and 1405 hr (Figure B-36).  
Natural background temperature during the first flight was 20.5 
+ 0.2 C. The 1 F surface elevated temperature field covered 400 
acres in Zones OA and lA. Natural background temperature plus 1 F 
was equal to 21.1 C. Shoreline temperatures were greater than 21.1 C 
upcoast of the construction trestle, but infrared radiometer data 
did not show the 1 F field making shoreline contact. The 4 F 
elevated temperature field covered 46 acres in Zone OA and did not 
come in contact with the shoreline.  

Natural background temperature during the second flight was 
20.5 + 0.2 C. The 1 F surface elevated temperature field covered 
300 acres in Zone OA and Zone lA. Shoreline natural temperatures 
were greater than the 1 F field upcoast of the 0-line of stations, 
although infrared radiometer data did not show the 1 F field making 
shoreline contact. The 4 F elevated temperature field covered 3.4 
acres in Zone OA and did not come in contact with the shoreline.
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Profile Measurements - SONGS 2 and 3 

The elevated temperature field did not influence water temper
ature offshore at the stations designated for the SONGS 2 and 3 
preoperational monitoring program.  

Vertical profiles of water temperatures show that temperatures 
at control stations along the F-line decreased'between the surface 
and bottom an average of 0.06 C/m at downcoast control stations and 
0.1 C/m at upcoast control station (Figure B-5). Surface temperatures 
at the downcoast control stations ranged from 20.4 to 20.5 C, and 
bottom temperatures ranged from 19.4 to 19.7 C (Figures B-25 and B-27).  
Surface temperature at the upcoast control station was 20.7 C, and 
bottom temperature was 18.1 C. Surface temperature in the vicinity 
of the proposed SONGS 2 and 3 diffusers ranged from 20.4 to 21.0 C.  

Temperature stratification, typical of fall conditions, with 
a gradient of temperature decrease with depth, but no thermocline, 
occurred at all stations monitored for SONGS 2 and 3. The gradient 
of decrease in temperature with depth was greater at deeper stations.  
Temperature decreased 0.09 C/m at stations along the F-line, 0.12 C/m 
at stations along the H-line, 0.14 C/m at stations along the J-line.  
Temperatures decreased 0.16 C/n upcoast of the discharge (20.0 m 
mean depth) and 0.13 C/m downcoast of the discharge (17.6 m mean 
depth). Along the M-line, temperatures decreased 0.20 C/m upcoast 
of the discharge (31.3 m mean depth) and 0.12 C/m downcoast of the 
discharge (25.1 m mean depth).  

Vertical Cross-Sections based on Profile Measurements 

The vertical temperature structure of the waters at stations 
along the 0-line monitored for SONGS 2 and 3 during September is 
further illustrated in an isometric vertical cross-section (Figure 
B-11). The elevated temperature field from the SONGS 1 discharge did 
not affect water temperature at Stations FO through MO. Bottom water 
temperature decreased as bottom depth increased. Surface water tem
perature ranged from 20.4 to 20.6 C at Stations FO through MO. Bottom 
water temperature was 19.4 C at Station FO (12.2 m), 20.4 C at Sta
tion HO (15.1 m), 18.7 C at Station JO (18.7 m), and 14.9 C at 
Station MO (28.1 m).  

Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperature are presented 
in Figures B-25, B-26, and B-27. Surface temperature and time of 
each profile are presented in Figure B-44.  

Surface. As depicted by surface horizontal isotherms, temper
ature ranged from 20.3 C (Stations F6N and H2N) to 20.7 C (Stations 
F2S, F20N, and M2N) (Figure B-44). Mean surface water temperature 
for all SONGS 2 and 3 monitoring stations was 20.5 + 0.1 C.  

Surface water temperature at the upcoast control station was 
20.7 C. Surface water temperatures at the downcoast control stations 
averaged 20.5 C. Temperature at the upcoast control station was 
0.2 C greater than the mean surface water temperature of 20.5 C.
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Surface water temperatures at the downcoast and upcoast control 
stations were 0.1 C greater than the corresponding downcoast 
(20.4 C mean temperature) and upcoast (20.6 C) control stations 
monitored for SONGS 1.  

Mid-depth (4 m). As depicted by horizontal isotherms at 4 m, 
temperature ranged from 20.3 C (Stations F6N, F2N, H2N, and HO) to 
20.6 C (Stations J8S, M4N, M2N, M4S, and M8S) (Figure B-26). Mean 
water temperature at 4 m was 20.4 C upcoast and 20.5 C downcoast of 
the 0-line. There was a slight increase in 4 m water temperature 
with increased distance offshore. Mean temperatures were 20.4 C 
along the F-line and H-line, 20.5 C along the J-line, and 20.6 C 
along the M-line.  

Water temperatures at all control stations at 4 m were 20.5 C.  
Mean water temperatures for all SONGS 2 and 3 stations and for I 
SONGS 1 control stations were also 20.5 C.  

Bottom. As depicted by bottom horizontal isotherms, temper
ature ranged from 14.0 C (Station M8N) to 19.7 C (Station F26S) 
(Figure B-27). Bottom temperature at each station was depth dependent 
due to temperature stratification (Figure B-5). Mean bottom temper
ature upcoast of the 0-line was 17.2 C with a mean depth of 21.1 m, 
and was 18.7 C downcoast of the 0-line with a mean depth of 17.2 m.  
Bottom temperatures also decreased with increasing depth offshore.  
Mean temperatures and bottom depths were: 19.2 C at 14.1 m along 
the F-line, 18.6 C at 15.3 m along the H-line, 17.9 C at 18.8 m 
along the J-line, and 15.9 C at 28.2 m along the M-line. The overall 
mean bottom water temperature was 18.0 C for all stations monitored 
for SONGS 2 and 3.  

Bottom temperature at the upcoast control station (19.3 m deep) 
was 18.1 C, 0.1 C greater than mean bottom water temperature for all 
SONGS 2 and 3 stations, and 1.9 C less than bottom water temperature 
at the SONGS 1 upcoast control station (13.6 m deep). Mean bottom 
water temperature at the downcoast control stations (14.7 m mean 
depth) was 19.5 C, 1.5 C greater than mean bottom water temperature 
at all SONGS 2 and 3 stations, and 0.6 C less than mean bottom 
water temperature at SONGS 1 downcoast control stations (11.0 m mean 
depth).  

NOVEMBER SURVEY 

Results at SONGS 1 monitoring stations are presented first, 
followed by results at SONGS 2 and 3 monitoring stations.  

Profile Measurements - SONGS 1 

Vertical profiles of water temperatures show that temperature 
at control stations along the C-line decreased an average of 0.3 C 
from surface to bottom at downcoast control stations and 0.7 C from 
surface to bottom at the upcoast control station (Figure B-6). Sur
face temperatures at downcoast control stations ranged from 17.4 to 
17.6 C, and bottom temperatures ranged from 17.1 to 17.3 C. Surface 
temperature at the upcoast control station was 17.7 C and bottom 
temperature was 17.0 C (Figures B-28 and B-30)..
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Based on the maximum control station surface water temperature 
of 17.7 C, the perimeter of the surface elevated temperature field 
was determined to be the 18.0 C isotherm (Figure B-28). The field 
extended upcoast from Station C2S to 1000 ft north of Station C2N 
and offshore from Station AO to Station EO. Sampling stations within 
the elevated temperature field were Stations A2N, A1N, AO,. B2N down
coast through BIS, XO, C2N, CO, C2S, D2N, DO, and EO.  

Vertical profiles show that vertical temperature stratification 
typical of late fall conditions, with little or no stratification 
present but warmer temperatures throughout the water column than 
observed in winter, occurred at stations outside.of the elevated 
temperature field. Temperatures decreased 0.04 to 0.1 C/m between 
surface and bottom at Stations AlN, BlS, B2S, CO, C2S, D2N, and EO.  
Temperatures decreased 0.2 to 0.4 C/m between surface and bottom at 
Stations A2N, AO, B2N downcoast through B.5S, C2N, and XO. Higher 
surface water temperatures at stations close to the discharge caused 
the surface to bottom temperature gradients to be greater than at 
stations farther away from the discharge.  

Depth of the bottom at stations within the surface elevated 
temperature field ranged from 2..1 m (Station AO) to 10.9 m (Station 
EO). Maximum temperature at control stations between 2 m and 11 m 
was 17.6 C. Assuming some variability, bottom temperatures greater 
than or equal to 17.8 C were determined to be influenced by the 
elevated temperature field. The field contacted the bottom at Sta
tions AIN and AO, where bottom water temperatures were 18.7 C and 
18.0 C, respectively. Depth of the bottom was about 2 m at Stations 
AlN and AO.  

Vertical Cross-Sections Based on Profile Measurements 

The influence of the SONGS 1 thermal discharge on the vertical 
temperature structure of the water offshore of the generating station 
during November is further illustrated in an isometric vertical 
cross-section presented in Figure B-12. The elevated temperature 
field, delineated by the 18 C isotherm, extended upcoast and offshore 
of the discharge.  

The elevated temperature field extended along the B-line from 
Station B4S to 500 ft upcoast of Station B2N at an average depth 
of 2 to 3 m, and a maximum depth of 4 m at Station BlN. The elevated 
temperature field extended along the C-line from Station C4S upcoast 
to within 500 ft of Station C4N at an average depth of 2 m, and a 
maximum depth of nearly 3 m at Stations C2S and C2N. The elevated 
temperature field extended along the 0-line from Station EO inshore 
to Station AO at an average depth of 2 to 3 m. The maximum depth of 
the elevated temperature field along the 0-line was at Station AO 
(depth of 2 m).  

Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperature are presented 
in Figures B-28, B-29, and B-30. Surface temperature and time of 
each profile are presented in Figure B-45.
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Surface. Surface water temperatures ranged from 17.1 C 
(Station C6N) to 19.2 C (Station BO) (Figure B-45). The mean surface 
temperature at downcoast control stations was 17.5 C, 0.1 C greater 
than the minimum surface temperature observed among all stations.  
Mean surface water temperature outside of the elevated temperature 
field was 17.6 C upcoast and 17.7 C downcoast of the 0-line.  

Surface isotherms show that the elevated temperature field 
encircled the discharge (Figure B-28). The field was located along 
the 0-line from 300 ft inshore of Station AO offshore to Station EO, 

along the A-line from 1000 ft south of Station AO upcoast to 1000 ft 
north of Station A2N, along the B-line from Station B2S upcoast to 
800 ft north of Station B2N, along the C-line from 600 ft south of 
Station C2S to 800 ft north of Station C2N, along the D-line from 
500 ft north of Station D2S upcoast to 400 ft north of Station D2N, 
and along the E-line at Station EO. Shoreline contact station 
temperatures ranged from 18.4 C to 19.1 C. It could not be deter
mined from the data whether shoreline temperatures were natural or 
affected by the elevated temperature field.  

Mid-depth (4 m). Water temperatures at 4 m ranged from 
17.4 C (Stations C14N and C6N) to 17.8 C (Stations BlN and C6N) 
(Figure B-29). Mean temperatures at 4 m at the downcoast and up
coast control stations were 17.5 to 17.6 C, 0.1 to 0.2 C greater 
than the minimum temperature observed among all stations. Outside 
of the elevated temperature field, mean water temperature at 4 m was 
20.4 C upcoast and 20.5 C downcoast of the 0-line.  

The elevated temperature field at 4 m was located at Station 
BlN only, where water temperature was 17.8 C.  

Bottom. Bottom water temperature ranged from 16.9 C (Station 

C14N) to 18.7 C (Station AlN) (Figure B-30). Bottom water temper
atures decreased as station depth increased due to temperature 
stratification at the deeper stations. Control station bottom water 
temperatures were 17.0 C upcoast (11.9 m deep) and a mean of 17.2 C 
downcoast (9.3 m mean depth). Bottom water temperatures at control 
stations were 1.0 to 0.3 C greater than the minimum bottom temper
ature measured among all SONGS 1 stations.  

The bottom elevated temperature field was located within 
500 ft of Stations AlN and AO. Depth of bottom at these stations 
was 2 m, and therefore was not representative of bottom temperature 
conditions.  

Aerial Infrared Thermal Mapping 

Contours of surface temperature are presented in Figures B-37, 
B-38, and B-39. Surface temperature from which the contours were 
derived are presented in Figures B-52, B-53, and B-54. The horizontal 
extent of the 1 F and 4 F surface.elevated temperature fields in 
November were determined from three aerial infrared radiometer 
flights. The first flight was conducted between 0841 and 0926 hr
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(Figure B-37), the second flight was conducted between 1157 and 1241 
hr (Figure B-38), and the third flight was conducted between 1519 
and 1554 hr (Figure B-39). Natural background temperature during 
the first flight was 17.3 + 0.2 C. The 1 F surface elevated 
temperature field covered 800 acres in Zones OA, lA, 2A, and OB.  
The 1 F surface elevated temperature field did not come in contact 
with the shoreline. The 4 F elevated temperature field covered 
30 acres in Zone OA and did not come in contact with the shoreline.  

Natural background temperature during the second flight was 
17.6 + 0.1 C. The 1 F surface elevated temperature field covered 
890 acres in Zones OA, lA, 2A, OB, and lB. Shoreline contact was 
made in Zones OA and lA. The 4 F elevated temperature field 
covered 4 acres in Zone OA and did not contact the shoreline.  

Natural background temperature during the third flight was 
17.6 + 0.2 C. The 1 F surface elevated temperature field covered 
more than 1300 acres in Zones OA, lA, 2A, OB, and2B. The 1 F 
surface elevated temperature field made shoreline contact in Zones 
OA, lA, and 2A. The 4 F surface elevated temperature field covered 
90 acres and was confined to Zone OA. The 4 F surface elevated 
temperature field did not contact the shoreline.  

Profile Measurements - SONGS 2 and 3 

The elevated temperature field did not extend far enough off
shore to influence water temperature at the stations designated for 
the SONGS 2 and 3 preoperational monitoring program.  

Vertical profiles of water temperatures depicted on Figure B-6 
show that temperatures at control stations along the F-line decreased 
between the surface and bottom an average of 0.02 C/m downcoast and 
0.05 C/m upcoast. Surface temperature at all the downcoast control 
stations was 17.6 C, and bottom temperature ranged from 17.4 to 
17.5 C (Figures B-28 and B-30). Surface temperature at the upcoast 
control station was 17.7 C, and bottom temperature was 17.0 C.  

Slight temperature stratification with no-thermocline, typical 
of late fall conditions, occurred at all stations monitored for 
SONGS 2 and 3. Temperatures decreased 0.03 C/m at stations along 
the F-line, 0.02 C/m at stations along the H-line and the J-line, 
and 0.04 C/m at stations along the M-line.  

Vertical Cross-Sections Based on Profile Measurements 

The vertical temperature structure of the waters at stations 
along the 0-line monitored for SONGS 2 and 3 during November is 
further illustrated in an isometric vertical cross-section (Figure 
B-12). The elevated temperature field from the SONGS 1 discharge 
did not affect water temperature at Stations FO through MO. Bottom 
water temperature decreased as bottom depth increased. Surface 
water temperature ranged from 17.5 to 17.6 C at Stations FO through 
MO, and bottom water temperature was 17.4 C at Station FO (12.4 m), 
17.2 C at Station HO (14.3 m), 12.2 C at Station JO (18.3 m), and 
16.4 C at Station MO (28.3 m).
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Horizontal Contours Based on Profile Measurements 

Contours of surface, 4 m, and bottom temperature are presented 
in Figures B-28, B-29, and B-30. Surface temperature and time of 
each profile are presented in Figure B-45.  

Surface. As depicted by surface horizontal isotherms, 
temperatures ranged from 17.4 C (Stations J8N and M4N) to 17.8 C 
(Stations F6S and H2S) (Figure B-45). Mean surface water temperature 
for all SONGS 2 and 3 monitoring stations was 17.6 C.  

Surface water temperatures at control stations were 17.7 C 
upcoast and 17.6 C downcoast. Surface water temperature at the 
upcoast control station was 0.1 C greater than the mean surface 
water temperature of 17.6 C. Surface water temperatures at the 
downcoast control stations averaged 0.1 C greater than the corre

sponding-mean temperature at downcoast control stations (17.5 C) 
monitored for SONGS 1. Surface water temperatures were 17.7 C at 
the upcoast control stations monitored for both SONGS 1 and for 
SONGS 2 and 3.  

Mid-depth (4 m). As depicted by horizontal isotherms at 4 m 
(Figure B-29), temperature ranged from 17.3 C (Station J8N) to 
17.6 C (Stations F20N, F2S, Fl4S, F22S, F24S, and F26S). The over
all mean water temperature at 4 m was 17.5 C for all SONGS 2 and 3 
monitoring stations.  

Water temperatures at 4 m were 17.6 C at all control stations.  
Mean water temperature for all SONGS 2 and 3 stations and for SONGS 
1 control stations was 17.6 C.  

Bottom. As depicted by bottom horizontal isotherms (Figure 
B-30), temperature ranged from 16.2 C (Station M8S) to 17.5 C (Sta
tions F6S and F24S). Bottom temperature at each station was depth 
dependent due to slight temperature stratification (Figure B-6).  
Mean bottom temperature was 16.9 C upcoast of the 0-line with a 
mean depth of 20.5 m, and was 17.1 C downcoast of the 0-line with a 
mean depth of 16.2 m. Bottom temperatures also decreased with 
increasing depth offshore. Mean temperatures and bottom depths were: 
17.3 C at 11.8 m along the F-line, 17.2 C at 14.4 m along the H-line, 
17.1 C at 18.7 m along the J-line, and 16.3 C at 29.2 m along the 
M-line. Mean bottom water temperature was 17.0 C at all stations 
monitored for SONGS 2 and 3.  

Bottom temperature at the upcoast control station (13.8 m 
deep) was 17.0 C, the same as mean bottom water temperature for all 
SONGS 2 and 3 stations and bottom water temperature at the SONGS 1 
upcoast control station (11.9 m deep). Mean bottom water temper
ature at the downcoast control stations (11.4 m mean depth) was 
17.4 C, 0.4 C greater than mean bottom water temperature at all 
SONGS 2 and 3 stations, and 0.2 C greater than mean bottom water 
temperature at SONGS 1 downcoast control stations (9.3 m mean depth).



CHAPTER 4 

CONTINUOUS TEMPERATURE 

A. INTRODUCTION 

Continuous measurements of surface (2 ft, 0.6 m), mid-depth 
(15 ft, 4.6 m) and bottom (30 ft, 9.1 m) temperatures were recorded 
at Stations C2S and C22S in compliance with ETS Section 3.1.1.a.(5) 
and NPDES Permit No. CA0001228 (CRWQCB), (SDR No. 76-11). Station 
C2S is located 610 m (2000 ft) downcoast from SONGS 1 cooling water 
discharge and control Station C22S is located 6700 m (22,000 ft) 
downcoast from the discharge. Both stations are at a depth of 9.2 
m (30 ft) below MLLW.  

Continuous measurements of temperature at surface (2 ft, 0.6 m), 
15 feet (4.6 m) and 30 feet (9.1 m) of depth, and bottom (40 ft, 
12.2 m) were recorded at Station F2S in compliance with the preoper
ational monitoring program for SONGS Units 2 and 3. Station F2S is 
located 610 m (2000 ft) downcoast and 915 m (3000 ft) offshore from 
the SONGS 1 cooling water discharge at an approximate depth of 12.2 m 
(40 ft) below MLLW. This additional continuous temperature monitoring 
station was added in August 1978, to aid in defining the temperature 
field farther offshore of the existing SONGS 1 cooling water discharge 
and to establish preoperational baseline data prior to operation of 
SONGS Units 2 and 3 cooling water discharges.  

B. BACKGROUND INFORMATION 

Koh and List (1974) analyzed five years of temperature data 
(1966-1971) collected from piers in Balboa, San Clemente, Oceanside, 
and La Jolla. Results of their study showed that temperature fluc
tuations with periods of a week or longer are caused by large scale 
phenomena, probably meteorological, that affect water temperatures 
over a distance greater than that between Balboa and La Jolla (118 
km; 74 mi). Temperature fluctuations with periods of two days to 
a week are apparently due to small scale local oceanographic and 
meteorological conditions.  

Results of continuous temperature measurements at San Onofre 
from 1975 through 1977 revealed the following: 1) several short 
period (less than one day to two week duration) cooling and warming 
trends occurred during the normal seasonal warming and cooling 
periods: 2) Semidiurnal and diurnal temperature variations were 
largest during the summer and were related to tide and insolation; 
and 3) qualitative comparisons between control Station C22S and 
near-discharge Station C2S revealed generally similar temperature 
records at similar depths.
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C. RESULTS 

Graphs of continuous temperature data collected at the surface, 
mid-depth, and bottom of Stations C2S, C22S, and F2S are shown for 
monthly intervals in Appendix C, Figures C-1 through C-17. These 
data are summarized in Table 4-1 as monthly means and standard devia
tions of hourly measurements at each of the sampling locations.  

Table 4-1. Monthly Mean and Standard Deviation of Surface, 
Mid-depth, and Bottom Temperatures at Stations C2S, 
C22S and F2S (oC) 

Station C2S 

Surface Mid-depth Bottom 

Month Mean S.D. Mean S.D. Mean S.D.  

January 16.0 0.5 16.4 0.3 15.8 0.3 

February 16.4 0.6 15.9 0.4 15.3 0.3 

March 16.8 0.8 16.1 0.5 15.7 0.5 

April 17 .6a 0.6 15.6 1.3 15.0 1.5 

May 18.1 1.1 1 5 .1a 0.9 16.0 1.4 

June 18.2 1.8 -a - 15.5 1.8 

July 18.6 1.5 16.8a 1.2 14.8 1.4 

August 20.1 1.9 17, a 2.1 16.9 2.4 

September 20.9 1.1 20.0 1.7 19.5 1.8 

October 18.8a 0.6 19.3 1.9 18.3 2.1 

November 17.7 0.9 17.7 0.9 17.4 0.6 

December 14.3 0.9 14.1 0.9 14.2 1.0 

Station C22S 

Surface Mid-depth Bottom 

Month Mean S.D. Meoan S.D. Mean S.D.  

January 16.0 0.5 16.1 0.4 15.9 0.4 

February 15.7 0.3 15.7 0.3 15.3 0.4 
March 16.6 0.7 16.1 0.6 15.6 0.5 

April 16.7 0.8 16.0 1.3 14.7 1.7 

May 18.1 1.1 17.0 1.4 15.5 1.4 

June 18.2 1.5 16.4 1.8 14.2 1.7 

July 19.2 1.3 16.0 1.7 15.9 2.0 

August 20.7 1.7 16.9a 2.4 16.6 2.1 

September 21.2 0.9 20.3a 1.0 18.4a 2.3 

October 19.5 1.9 18.7 1.6 16.6 1.3 

November 17.4 0.7 17.4 0.8 17.3 0.6 

December 14.2 0.9 14.3 0.8 14.4 0.8 

Station F25 b 

Surface 15 feet 30 feet Bottom 

Month Mean S.D. Mean S.D. Mean S.D. Mean S.D 

January 
February 
March 
April 

May 
June 

July 
August 20.3 1.1 19.0 1.2 -a - 15.8 0.9 

September 20.5 0.9 19.7 1.5 -a - 17.1 1.9 

October 20.3 1.1 19.5 1.5 16.3 1.4 16.6 1.5 

November 18.5 1.6 17.8 0.6 17.7 1.2 17.3 0.7 

De cmber 1 14.4 1 0.8 1 14.3 0.9 1 14.2 1 0.9 14.3 1 0.8 

a Continuous temperature data not available for entire month.  
b Station F2S was installed on August 22, 1978.  

Monthly mean temperatures were generally low from January 
through March, then increased to a maximum in September, and de

creased for the remainder of the year to a minimum in December.
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Unit 1 Operational Stations (C2S and C22S) 

Monthly mean surface temperatures at Stations C2S and C22S 
were 16.0 C at both stations in January, and increased slightly to 
16.8 C and 16.6 C, respectively, in March. Temperatures increased 
to a maximum of 20.9 C and 21.2 C in September, then decreased to a 
minimum of 14.3 C and 14.2 C in December.  

Monthly mean mid-depth temperatures at Stations C2S and C22S 
were approximately 16 C at both stations in January. Monthly mean 
temperatures remained within + 1.0 C of 16.0 C through July at both 
stations. Temperatures increased to a maximum near 20.0 C at both 
Stations C2S and C22S in September, then decreased to December 
minima of 14.1 and 14.3 C, respectively.  

Monthly mean bottom temperatures at Stations C2S and C22S 
were nearly equal in January (15.8 and 15.9 C), and remained within 
+ 0.5 C of each other and 15.5 C through May. In June, the monthly 
mean bottom temperature at Station C2S was 15.5 C, while at Station 
C22S the monthly mean temperature was 14.2 C. In July, the monthly 
mean bottom temperature at Station C2S was 14.8 C, while at Station 
C22S the monthly mean temperature was 15.9 C. Temperatures increased 
from August to September with a maximum of 19.5 C recorded at Station 
C2S. Overall trends observed at C22S were similar. Temperatures 
decreased through December to minima of 14.2 C and 14.4 C, respec
tively.  

The difference between surface and bottom monthly mean tem
perature was greatest in the summer (June-August), and least in 
early winter (January-February) and late fall (November-December) 
at both stations C2S and C22S. From June through August, the dif
ference between surface and bottom temperatures at Station C2S 
ranged from 2.7 C in June to an annual maximum of 3.8 C in July; 
while the difference at Station C22S ranged from 3.3 C in July to 
an annual maximum of 4.1 C in August.  

From January through March, and November and December, the 
difference between surface and bottom temperatures at Station C2S 
was slightly greater than at Station C22S. The difference between 
surface and bottom temperatures at Station C2S ranged from 0.1 to 
1.1 C during this period, while the difference at Station C22S 
ranged from -0.2 to 1.0 C during the same period.  

During the spring and fall months, the difference between 
surface and bottom temperatures ranged from 1.4 to 2.1 C at Station 
C2S, and from 2.0 to 2.6 C at Station C22S.  

A temperature inversion of 0.1 to 0.4 C occurred between 
surface and mid-depth (mid-depth temperature warmer than surface 
temperature) in January at Station C2S, and in January and December 
at Station C22S.  

Monthly mean temperatures at the surface, mid-depth, and 
bottom were similar for Stations C2S and C22S. The difference in 
monthly mean surface temperature between Stations C2S and C22S (C2S 
minus C22S) ranged from -0.6 C to 0.9 C during the year. Monthly
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mean surface temperatures were generally warmer at Station C2S than 
at C22S during winter (February and March) and late fall (November 
and December), and cooler during late summer and early fall months 
(July - October). Surface temperatures were equal at both stations 
in January, May, and June. The difference in monthly mean mid-depth 
temperature between Stations C2S and C22S ranged from -0.4 C to 
0.6 C. No distinct seasonal trends were observed in temperatures 
at mid-depth. Mid-depth temperatures were equal at both stations 
in March.  

The difference in monthly mean bottom temperature between 
Stations C2S and C22S ranged from -1.1 to 1.3 C, although most 
values varied within + 0.5 C. The maximum difference (+1.3 C) 
occurred in June, resulting from unseasonably cool bottom tempera
tures (mean of 14.2 C) at Station C22S. The maximum negative dif
ference (-1.1 C) occurred in July, resulting from unseasonably cool 
bottom water temperatures (mean of 14.8 C) at Station C2S. Dif
ferences tended to be least during winter and late fall months, 
and greatest during late spring and summer months. Bottom mean 
temperatures were equal during February.  

Seasonal trends in variability were observed at both Stations 
C2S and C22S. Surface, mid-depth, and bottom variability was least 
during winter months and greatest during summer and early fall 
months. During winter months, variability was greatest at the sur
face, least at mid-depth, and intermediate at the bottom. Values 
of the coefficient of variation (defined in Chapter 2) at both 
Stations C2S and C22S during this period ranged from 2.1 to 4.8 at 
the surface, from 1.6 to 3.5 at mid-depth, and from 2.1 to 3.1 at 
the bottom.  

During summer and early fall months, temperature variability 
was greatest at the bottom, intermediate at mid-depth, and least at 
the surface. Values of the coefficient of variation at both Stations 
C2S and C22S during this period ranged from 4.3 to 9.7 at the sur
vace, from 4.9 to 14.3 at mid-depth, and from 7.8 to 13.9 at the 
bottom.  

Several short period natural cooling and warming trends were 
observed within the normal seasonal warming and cooling periods.  
Duration of these short period trends ranged from less than a day 
to approximately two weeks. Natural temperature varied as much as 
8 C in two days during some of these periods. These short period 
cooling and warming trends were most apparent during April through 
October (Figures C-1 through C-17).  

The standard deviation of the monthly mean was higher during 
months in which short period cooling and warming trends were 
observed, although diurnal variability may have been similar. These 
trends were apparent at both Stations C2S and C22S, and at all 
depths. For example, diurnal variability was similar during the 
months of July and August (Figures C-7 and C-8). However, short 
period cooling trends occurred during one period in July, beginning 
on July 20. During August, there were two obvious short period 
cooling trends, one beginning on August 2, and another beginning
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on.August 12. Standard deviation from the monthly mean was higher 
during August at all depths and at both Stations C2S and C22S than 
during July.  

Daily variations in surface, mid-depth, and bottom temperatures 
occurred at Stations C2S and C22S. The magnitude of these daily 
variations was small in winter and large in summer. Figure 4-1 
shows the variation in natural surface, mid-depth, and bottom 
temperatures at Stations C22S during January and July. In January, 
the largest daily variations in temperature were observed at the 
surface. The magnitude of these variations ranged from 0.1 to 1.0 C.  
Daily temperature variations at mid-depth and bottom were generally 
less than 0.5 C during January. In July, the daily variations in 
temperatures at all depths were significantly larger than observed 
in January. Mid-depth temperatures showed the largest semidiurnal 
and diurnal variations. Diurnal variations at mid-depth ranged 
from 1.0 to 6.0 C, with an average diurnal variation near 4.0 C.  
Bottom temperatures also showed large diurnal fluctuations, ranging 
from less than 0.5 C to nearly 6.0 Ct Surface temperature variations 
averaged 1.0 to 2.0 C during July.  

Units 2 and 3 Preoperational Station (F2S) 

Monthly mean surface temperature at Station F2S reached a 
maximum in September (20.5 C), and decreased to a minimum in December 
(14.4 C). Monthly mean mid-depth temperatures followed a similar 
pattern. At 15 feet (.4.6 m), temperatures reached a maximum of 19.7 C 
in September, decreasing to 14.3 C in December. At 30 feet (9.1 m), 
monthly mean temperatures records were complete only in November and 
December. The depth of this sensor is similar to the depth of 
bottom sensors at Stations C2S and C22S. Monthly mean temperatures 
recorded at 30 feet (9.1 m) were 17.7 C in November and 14.2 C in 
December. The monthly mean bottom temperature, measured at approxi
mately 45 feet (13.7 m) was 17.1 C in September, reached a maximum of 
17.3 C in November, and decreased to 14.3 C in December.  

The difference between surface and bottom monthly mean tempera
tures at Station F2S ranged from 4.5 C in August to 0.1 C in Decem
ber.  

Monthly mean temperatures recorded at Station F2S were similar 
to those recorded at Stations C2S and C22S. The difference in 
monthly mean temperature between Stations F2S and C22S (F2S minus 
C22S) ranged from -0.7 to 0.9 C at the surface, from -0.6 to 0.8 C 
at the 15 feet stations, and from 0.2 to 0.4 at the 30 feet stations.  

Variability of temperatures about the monthly mean, measured 
by the coefficient of variation, was similar at Stations F2S and 
C22S. Values of the coefficient of variation ranged from 4.4 to 
8.4 at the surface, from 3.6 to 7.8 at 15 feet stations, from 6.2 
to 8.8 at 30 feet stations, and from 4.3 to 10.8 at the bottom.
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CHAPTER 5 

COMPARISON OF INTAKE AND DISCHARGE TEMPERATURES 
WITH REFERENCE AMBIENT TEMPERATURE 

A. INTRODUCTION 

Intake and discharge temperatures at SONGS 1 were compared 
with ambient ocean temperature as specified in ETS Section 
3.1.1.a.(6) and NPDES Permit No. CA0001228 (CRWQCB, SDR Order No.  
76-11). Objectives of these comparisons were to : 1) determine 
the increase in discharge temperature compared to a reference 
ocean ambient temperature; and 2) estimate the extent to which 
heated water is recirculated back into the intake of the circu
lating water system. Ocean ambient temperature it defined in ETS 
Section 1.14 as "the surface temperature in the upper two feet 
of the water column as measured by a continuous temperature moni
toring station in Zone 6 located not less than 22,000 feet from 
the cooling water discharge port and a distance offshore equiva
lent to a 30 foot depth of water (referenced to MLLW)." Ocean 
ambient temperature, as defined in ETS, however, may not be the 
same as natural temperature in the vicinity of the discharge, due 
to spatial variations in temperature.  

This chapter presents a brief discussion of background in
formation, a history of pertinent previous studiesin the area, a 
synopsis of measuring techniques, a discussion and interpretation 
of results, and a summary of significant findings.  

B. BACKGROUND INFORMATION 

Koh and List (1974) analyzed five years of temperature data 
(1966-1971) collected at the offshore ends of southern California 
piers in Balboa, San Clemente, Oceanside, and La Jolla. Results 
of their study showed natural temperature exhibited fluctuations 
of 2.0 C (3.6 F) over a period of a few minutes and areal fluctu
ations of 1.4 C (2.5 F) over distances of a few thousand feet.  

Results of comparison of intake and discharge temperatures 
with ambient ocean temperature from the initiation of the study in 
June 1975 through December 1977 show that: 

1. Normal seasonal warming and cooling was observed in 
intake, discharge, and ocean ambient temperatures 
during periods of normal generating station operation.  

2. Several short periods of cooling and warming trends 
were observed in intake, discharge, and ocean ambient 
temperatures within the normal seasonal warming and 
cooling periods.
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3. Diurnal variations were observed in intake, discharge, 
and ocean ambient temperatures. These diurnal vari
ations were small in winter and large in summer.  

4. Discharge temperatures were approximately 12.0 C warmer 
than intake temperatures during periods of normal 
generating station operation. Short term fluctuations 
in plant operation resulted in inplant ATc (difference 
between intake and discharge temperature) deviating 
from the usual 12.0 C. These short term fluctuations 
were for heat treatment and maintenance of the once 
through circulating water system.  

5. Differences in monthly mean discharge and ocean surface 
ambient temperatures during periods of continuous plant 
operation were less than inplant ATc, and ranged from 
8.0.C in September 1976 to 12.5 C in November 1977.  
These differences were usually smallest during summer 
months when there existed a natural temperature strati
fication between the depth of .the intake and discharge, 
and the surface.  

6. There was no increase in discharge temperature (relative 
to ocean surface ambient temperatures) due to recircu
lation of heated discharge water back into the intake of 
the cooling water system during 1976.  

7. Beginning in 1977, discharge temperature was compared 
to ocean mid-depth ambient temperature, as measured at 
Station C22S. This comparison is a more sensitive one, 
as mid-depth water temperatures from the same depth as 
plant intake are not influenced by diurnal heating and 
cooling as much as the surface waters. Results showed 
that monthly mean intake temperature ranged from 0.1 
to 1.5 C higher than ambient mid-depth temperatures 
during 1977. These results suggest recirculation may 
have occurred, although results were inconclusive be
cause these temperature differences were within the 
limits of natural variability and limits of accuracy 
of the sensors.  

8. Intake temperature was found to exceed mid-depth ambient 
temperature in 1977 by greater than 1.0 C from 5 to 72% 
of the time, with a mean value of 41%. Mid-depth 
ambient exceeded intake by greater than 1 C less than 
10% of the time. Intake exceeded mid-depth ambient 
more than would be expected due to natural spatial vari
ations in temperature.
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C. RESULTS 

Intake and discharge temperatures at SONGS 1 and ocean ambient 
surface (0.6 m) and mid-depth (4.6 m) temperatures at Station C22S 
were compared at one hour intervals from January through December 
1978. Plots comparing ambient, intake, and discharge temperatures 
at monthly intervals are shown in Figure D-1 through D-12 of Appendix 
D.  

Intake, Discharge, and Ocean Ambient Temperatures 

Monthly means and standard deviations of ambient, intake, and 
discharge temperatures are presented in Table 5-1. Surface ambient 

Table 5-1. Comparison of Monthly Mean and Standard 
Deviation of Intake, Discharge, and Surface 
and Mid-depth Ambient Temperatures (oC) 

Discharge Discharge Intake Intake 
Minus Discharge Minus Minus Minus 

Surface Mid-depth Surface Minus Mid-depth Surface Mid-depth 
Month Ambient Intake Ambient Discharge Ambient Intake Ambient Ambient Ambient 

January 16.0 + 0.5 17.1 + 0.3 16.1 + 0.4 28.5 + 0.6 12.5 11.4 12.4 1.1 1.0 

February 15.7 + 0.3 16.8 + 0.3 15.7 + 0.3 28.3 + 0.8 12.6 11.5 12.6 1.1. 1.1 

March 16.7 + 0.7 17.4 + 0.6 16.1 + 0.6 28.9 + 0.9 12.3 11.6 12.8 0.7 1.3 

April 16.7 + 0.8 16.9 + 1.3 16.0 + 1.3 21.5 + 5.6 4.4 4.3 5.5 0.1 0.9 

May 18.1 + 1.1 18.0 + 1.3 17.0 + 1.4 26.1 + 2.1 8.0 8.2 9.1 -0.1 1.0 

June 18.2 + 1.5 17.3 + 1.9 16.4 + 1.8 26.1 + 2.9 7.9 8.3 9.7 -0.5 1.4 

July 19.2 + 1.3 17.7 + 1.6 16.0 + 1.7 28.9 + 2.4 9.7 11.2 12.9 -1.4 1.7 

Augusta 20.7 + 1.7 18.9 + 2.3 16.9 + 2.4 30.1 + 2.3 9.3 11.2 13.2 -1.8 2.0 

Septemberb 21.2 + 0.9 20.4 + 1.5 20.3 + 1.0 25.6 + 4.7 4.5 5.3 5.3 -0.7 0.1 

October 19.5 + 1.9 21.0 + 1.6 18.7 + 1.0 22.0 + 2.1 2.5 1.1 3.3 1.4 2.3 

November 17.4 + 0.7 18.6 + 0.7 17.4 + 0.8 28.2 + 3.8 10.7 9.5 10.8 1.2 1.2 

December 14.2 + 0.9 15.4 + 1.0 14.3 + 0.8 27.1 + 1.3 12.9 11.7 12.8 1.2 1.1 

temperature decreased from a mean of 16.0 C in January to 15.7 C in 
February, then increased to a maximum of 21.2 C in September, and 
then decreased to a minimum of 14.2 C in December. Intake tempera
tures followed a similar seasonal trend. Monthly mean intake 
temperatures were warmer than surface ambient from January through 

April, and from October through December, the difference ranging 
from +0.1 to +1.4 C. Intake temperatures were cooler than surface 
ambient from May through September, with the difference ranging 
from -0.1 to -0.8 C. As reported in the previous chapter on con
tinuous temperature, the difference between surface and bottom tem
peratures during winter and late fall months ranged from 0.1 to 
1.1 C at Station C2S, and from -0.2 to 1.0 C at Station C22S. In
take temperatures averaged 1.0 C higher than mid-depth ambient 
during these same periods, a difference greater than can be accounted 
for by natural thermal stratification between these two depths.  
These results suggest that recirculation was occurring between the 
discharge and intake at SONGS 1. Winter and late fall months pre
sent the worst case in these comparisons as the heated cooling water 
discharge causes elevated surface temperatures, and ambient
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temperatures have only small fluctuations in the natural environment 
during winter. Natural temperature fluctuations of greater than 1.0 C 
do occur during winter and late fall months (Figures C-1 through 
C-3, and C-14 through C-17), although these fluctuations are less 
common at mid-depth and near bottom than at the surface. Cooling 
waters exhibited some recirculation during summer months. Thermal 
stratification, which is strongest during summer months, presents 
a wide range of temperatures from surface to bottom. The tempera
ture differential between surface and the depth of the intake (5 m) 
was as great as 3.8 C during summer. The difference between in
take and mid-depth ambient temperature ranged from 1.4 to 2.0 C 
during summer months. This temperature difference may be due to 
localized conditions at both the intake and ambient (C22S) stations, 
such as differences in depth of thermocline, currents, and tidal 
influences, as well as recirculation.  

Monthly variations in intake temperature were similar to 
monthly variations in ambient temperature. These variations were 
relatively small during late fall and winter months. Monthly mean 
standard deviations of temperature ranged from 0.3 to 0..9 C at the 
surface ambient station, from 0.3 to 1.0 C at the intake, and from 
0.3 to 0.8 C at the mid-depth ambient station during this period 
(Table 5-1). Temperature variations were highest during summer 
months, and ranged from 1.3 to 1.7 C at the surface ambient station, 
from 1.6 to 2.3 C at the intake, and from 1.7 to 2.4 at the mid-depth 
ambient station during this period. Discharge temperatures exhibited 
the highest monthly standard deviations, ranging from,0.6 C in 
January to 5.6 C in April. This higher variation is related to op
eration of the generating station. The generating station was on
line at a constant plant load the entire month of January producing 
a constant heat rise in the condensers, and thus the low (similar 
to ambient) variation. In April, however, the generating station 
was offline from April 5 to April 26, and the large difference 
between online and offline discharge temperatures is reflected in 
the high standard deviation. Other periods of intermittent 
operation are also reflected in higher standard deviations. During 
periods of normal plant operation (approximately 450 megawatts/hour) 
inplant ATc (discharge minus intake temperature) was approxi
mately 12.0 C. The generating station was in normal operation from 
January 1 through April 5, offline from April 5 through April 26, 
online at reduced load (approximately 250 megawatts/hour) from 
April 26 through July 10, at normal capacity through September 15, 
offline from September 15 through November 5, and in normal opera
tion through December.  

Short term fluctuations in plant operation occurred during 
periods of normal operation. These fluctuations are shown by 
spikes in discharge temperatures in Figures D-1 through D-12.  

The large spikes in discharge temperature on February 12, 
March 6, April 12, May 17, June 23, August 20, September 13, and 
December 3 were due to heat treatment of the cooling water conduit.  
Both intake and discharge conduits are heat treated periodically 
to limit fouling by marine organisms. During heat treatment,
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station load is reduced and a portion of the water leaving the 
steam condensers is recirculated through.the condensers to in
crease inplant AT to a range of 20.0 C to 35.0 C. The warmer water 
is then discharged to the ocean through either the intake or 
discharge conduits, whichever is being heat treated. Other 
smaller spikes in discharge temperature records were generally 
due to condenser repairs, which necessitated a reduction in cooling 
water flow and station load. Large decreases in discharge tempera
tures were generally due to maintenance and testing of various 
equipment.  

Discharge and Ocean Surface Ambient Temperature Comparisons 

Discharge and ambient temperatures were compared at one-hour 
intervals to determine increases in discharge temperature relative 
to ocean ambient temperature.  

The temperature difference between surface ambient and dis
charge temperature provides an indication of the temperature 
change actually experienced by the environment. During periods 
of normal station operation, differences in mean discharge and 
ambient surface temperatures ranged from 12.3 C in March to 12.9 C 
in December. During May through August, when the generating 
station was operating at reduced megawatt output, the difference 
between discharge and surface ambient ranged from 7.9 to 9.7 C.  
The difference between inplant AT (discharge minus intake) and 
discharge minus surface ambient temperature was least in summer 
months when a natural temperature stratification was present in 
the water column. The difference in discharge and surface ambient 
temperatures was greater than the inplant AT by 0.7 to 1.2 C 
during late fall and winter months, when there was little or no 
natural temperature stratification present. These data suggest 
some possible recirculation of heated discharge water back into 
the intake. The calculated mean temperature differences are often 
less than the combined uncertainty of instrument accuracy in some 
cases, however.  

Intake and Ocean Ambient Temperature Comparisons 

Intake and ocean ambient surface temperatures were compared 
at hourly intervals to determine the extent of recirculation of 
heated discharge water, which would increase the difference between 
discharge and ambient temperature more than the inplant AT.  
Table 5-2 presents the percent of time during each month that 
intake and ocean ambient temperature measurements at one hour 
intervals differed by more than + 1.0 C. The lower-most graph 
on Figures D-1 through D-12 present the difference between intake 
and ocean surface ambient temperature. Intake temperatures ex
ceeded surface ambient by more than 1.0 C from 0 to 80% of the 
hourly measurements for each month. Intake temperature exceeded 
surface ambient by more than 1.0 C approximately 63% of the time 
during the winter and late fall months, when little thermal 
stratification was present. Intake temperatures exceeded surface
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Table 5-2. Percent of Time During Each Month That Intake 
and Surface and Mid-depth Ambient Temperatures 
Differed by More or Less than 10 C 

Surface ambient Intake is warmer Intake and surface Mid-depth ambient Intake is warmer Intake and mid

Month is warner than than surface ambient are is warmer than mid-depth depth ambient are 
intake by more amiont by more within IOC than intake by ambient by more within tOC of 

than 1.C th 0n LOC of each other more than hOC than OC each other 

January 0 80 20 0 58 42 
February 0 66 34 0 68 32 
March 0 26 74 0 69 31 
Apri l 1 6 83 0 36 64 
flay 19 14 67 3 55 42 
June 32 8 60 1 67 32 
July 65 3 32 3 73 24 
August 71 1 28 
September 31 0 69 4 16 80 
October 8 53 39 1 68 31 
November 0 73 27 0 85 15 
D.comber 0 79 21 O 72 28 

ambient by more than 2.0 C approximately 4% of the time during 
summer months when thermal stratification was most intense.  
During the remaining time for each month, ocean ambient surface 
temperature was warmer than intake temperature by more than 1.0 C, 
or within 1.0 C of intake temperature. Surface ambient temperature 
was rarely warmer than intake during winter and late fall months, 
and was warmer most frequently during summer months, with a maxi
mum of 71% in August.  

Mid-depth ambient temperatures were also compared to intake 
temperatures to further identify the extent.of possible recircu
lation of heated discharge waters.. :Measurements taken at mid
depth (4.6 m) at Station C22S were compared hourly with intake 
temperatures for each month. By comparing temperatures recorded 
at similar depths, effects of thermal stratification of the water 
column are reduced. Results of this comparison are also shown in 
Table 5-2. The most apparent difference between the surface and 
mid-depth comparisons with intake temperatures occurred during 
summer months, when natural thermal stratification was strongest.  
Mid-depth ambient temperatures were warmer than intake tempera
tures by more than 1.0 C from 0% to 4% of the time. Intake 
temperatures were warmer than mid-depth ambient by more than 
1.0 C from 16% to 85% of the time, with an annual mean of 61%.  
Intake and mid-depth ambient temperatures were within 1.0 C of 
each other from 15% to 80% of the time. During April and September, 
when the generating station was offline during most of the month, 
intake and mid-depth ambient temperatures were more frequently 
within 1.0 C of each other than during months of continuous opera
tion. During October, the generating station was offline, with 
circulation pumps operating at minimum maintenance level. Inplant 
AT (discharge minus intake) during the first two weeks of October 
was approximately 2.0 C. Beginning at 1700 hours on October 13, 
inplant AT began to rise, and reached an average value of 5.0 by 
1500 hrs on October 14. This temperature was maintained through 
1200 hrs on October 15, at which time inplant flow was reversed, 
and inplant AT began a negative trend, indicating that intake 
temperatures were warmer than discharge temperatures. The maximum
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reverse AT (4.8 C) was achieved at 0800 hrs on October 16. The 
AT values increased (intake minus discharge temperatures increased 
toward zero), and were essentially equal on October 20. During 
the remainder of October, AT was mostly positive and averaged 1.0 C.  
This event can be seen graphically in Figure D-10, where the 
difference between surface ambient and intake temperature is plotted 
in the lower portion of the graph.



CHAPTER 6 

TURBIDITY 

A. INTRODUCTION 

Turbidity was measured in the SONGS 1 receiving waters in 
compliance with ETS Section 3.1.i1.a.(4) and NPDES Permit.No. CA0001228 
(CRWQCB, SDR Order No. 76-11). Turbidity study objectives, as out
lined in ETS Section 3.1.1.a.(4), are to monitor suspended solids in 
the receiving waters near SONGS 1 in order to determine any effect of 
the discharge upon water clarity. During May 1978, turbidity studies 
were expanded to include 23 additional sampling stations (Figure 1-3), 
to compile a data base as part of the Preoperational Monitoring 
Program for SONGS 2 and 3 which was approved by the NRC on July 6, 1978.  
This data base will be used to assess the effects of SONGS 2 and 3 
during their operation. Turbidity of the receiving waters was monitored 
by: 1) profiles of light transmittance along a one-meter path length; 
2) Secchi disc depth of visibility; 3) concentration of suspended and 
settleable solids; and 4) aerial photographs.  

B. BACKGROUND INFORMATION 

The generating station draws seawater through an intake conduit 
which extends offshore approximately 1000 m, where it terminates in 
an intake structure located in 9 m of water (MLLW). The intake 
structure is oriented vertically and extends approximately 3 m above 
the ocean bottom. The structure is fitted with a velocity cap to 
produce a horizontal flow of water entering the intake structure.  
Therefore, the generating station intakes water from the area approxi
mately 3 m above the ocean floor (and somewhat from waters above and 
below this depth), which is often more turbid than surface waters.  
After passing through steam condensers, this water is discharged 
vertically through a discharge structure located approximately 800 m 
offshore in 7 m of water (MLLW). Under normal operating conditions, 
this vertically discharged seawater is initially about 11 C to 12 C 
warmer than the intake water. In the vicinity of the discharge, this 
warmer, vertically discharged water entrains surrounding ambient 
waters as it rises and then spreads horizontally at the surface of 
the receiving water.  

Measurements of light transmittance and visual observations of 
the depth of Secchi disc visibility in the SONGS 1 study area began 
in April, 1964 as a part of the bimonthly oceanographic monitoring 
program. In addition to these routine SONGS 1 preoperational and 
operational turbidity monitoring surveys, special investigations 
have been conducted to ascertain the cause of surface turbidity 
present in the SONGS 1 thermal effluent field (SCE, 1972, IRC, 1972).  
These investigations included diver observations, aerial photographs 
and observations, as well as additional light transmittance measure
ments.
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The ETS monitoring program began in 1975 and included bimonthly 
measurements of light transmittance and Secchi disc depth of visibility 
at 34 stations and quarterly aerial photographs. The program was 
expanded in 1976 to include 51 sampling stations. The number of 
sampling stations remained the same during 1977. Results from these 
studies showed: 1) water clarity generally increased with distance 
offshore; 2) water clarity generally decreased with depth throughout 
the survey area; 3) there was a large variation in water clarity 
between surveys, however, water clarity was generally greatest in 
fall (November 1977 survey) and least in spring (March 1977 survey); 
4) there was relatively large variability between stations within 
individual surveys; and 5) surface water clarity in the vicinity 
of the discharge was, at times, less than surrounding waters because 
of the redistribution of turbid bottom water from the area of.the 
intake to the area of the discharge.  

C. RESULTS 

Bimonthly surveys of water quality were performed on January 18, 
March 7, May 4, July 10, September 13, and November 16, 1978. Water 
clarity was measured by percent light transmittance and Secchi disc 
observations at each station during bimonthly surveys. Suspended 
solids and settleable solids concentrations were determined for the 
July 10, September 13, and November 16 surveys. Color aerial photo
graphs of the survey area were taken during each bimonthly survey 
except January 18.  

Two general trends were evident for all of the surveys: 1) tur
bidity decreased with distance offshore; and 2)turbidity increased 
with distance below the surface.  

JANUARY SURVEY 

Rainfall during January was 20.2 cm, of which 8.8 cm had fallen 
during the seven days prior to the survey. During the survey, wind 
speed and direction were 5 to 6 kn from southeast, tidal height ranged 
from +4.5 ft to +0.7 ft; and swells ranging from 1 to 6 ft came from 
southwest.  

Profile Measurements 

Vertical profiles of light transmittance measured along a one
meter path length during the January survey are presented in Figure 
E-1. Light transmittance at downcoast control Stations C22S, C24S, 
and C26S was less than 2% from the surface to the bottom. Light 
transmittance at all other stations was within 5% of that which was 
measured at the control stations. No apparent influence of the 
SONGS 1 cooling water discharge on water clarity was discernable 
during the January survey.  

Vertical Cross-Section Based on Profile Measurements 

A vertical isometric cross-section of light transmittance 
measured during the January survey is presented in Figure E-7. Light 
transmittance at these stations was less than 5%, therefore, no 5% 
isopleths were distinguishable.



6-3 

Horizontal Contours Based on Profile Measurements 

Horizontal contours of light transmittance measured at the 
surface and at the 4 m depth are presented in Figures E-13 and E-14 
for the January survey. Transmittance never exceeded 3% at the sur
face, and reached a maximum of 4% at 4 m (Cl4S). Data indicated a 
slight increase in transmittance with distance offshore. Mean light 
transmittance was less than 1% with a standard deviation of 1.0% at 
the surface and less than 1% with a standard deviation of 1.0% at 
4 m. Mean light transmittance at near bottom (1 m above the bottom) 
was less than 1% with a standard deviation of 0.5%.  

Secchi Disc Measurements 

Secchi disc depth of visibility contours for the January survey 
are presented in Figure E-25. Depth of visibility at control stations 
was 1.0 m and at all other stations was less than 1.5 m except at 
offshore stations (F-line) where depth of visibility reached 2.0 m.  
As was noted with transmittance data, the general trend was that of 
decreasing turbidity with distance offshore. Mean Secchi disc depth 
of visibility was 1.0 m with a standard deviation of 0.5 m.  

MARCH SURVEY 

Rainfall during March was 17.1 cm, of which 11.0 cm had fallen 
during the seven days prior to the survey. During the survey, wind 
speed and direction were 3 to 4 kn from the east, tidal height ranged 
from a +6 ft high tide to a -1 ft low tide, and 5 to 6 ft swells 
came from the west.  

Profile Measurements 

Vertical profiles of light transmittance measured during the 
March survey are presented in Figure E-2. Light transmittance at 
control stations was less than 1% throughout the water column, as 
was the case at all other stations inshore of the C-line. An increase 
in transmittance, to 7%, was noted at the 4 m depth between Stations 
DO and FO. Surface transmittance at offshore Stations D4N, D6N, E4N, 
F6N, and F14N was approximately 6%. No apparent influence of the 
SONGS 1 cooling water discharge on water clarity was discernable 
during the survey.  

Vertical Cross-Section Based on Profile Measurements 

A vertical isometric cross-section of light transmittance 
measured during the March survey is presented in Figure E-8. As was 
noted in the vertical profiles, light transmittance at most stations 
was less than 5%, therefore, there is only one 5% isopleth in the 
figure. Between Stations DO and FO, light transmittance increased 
to 7% at 4 m, as was noted in the vertical profiles.  

Horizontal Contours Based on Profile Measurements 

Horizontal contours of light transmittance measured at the 
surface and at 4 m are presented in Figures E-15 and E-16 for the 
March survey. Transmittance at the control stations, along the
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C-line, and inshore of the C-line, was less than 2%. Transmittance 
at 4 m increased with distance offshore, from less than 1% (DO) to 
greater than 5% (FO). Upcoast and offshore surface light trans
mittance exceeded 10% (Fl4N) while at 4 m it remained about 5%. At 
both the surface and 4 m depth, mean light.transmittance was 1% with 
standard deviations of 2.0%. Mean transmittance at near bottom (1 m 
above bottom) was less than 1% with a standard deviation of less than 
1.0%.  

Secchi Disc Measurements 

Secchi disc depth of visibility contours for the March survey 
are presented in Figure E-26. Depth of visibility at control stations 
was between 1.0 and 1.5 m. At all stations, Secchi disc depth of 
visibility was 2 m or less. The general trend was that of increasing 
depth of visibility with distance offshore, as was the case with 
light transmittance. Along the A-line, depth of visibility was 
0.5 m or less whereas along the F-line it was 2 m or less. Data 
also indicated an increase in depth of visibility with distance up
coast and downcoast of the 0-line stations (Figure E-26). Mean 
Secchi disc depth of visibility for the March survey was 1.0 m with 
a standard deviation of 0.5 m.  

Aerial Photographs 

Aerial photographs taken during the March survey are presented 
in Figures E-37 and E-38. These photographs reveal extensive 
turbidity throughout the study area and a discernable area of natural 
turbidity extending offshore from 1000 ft (300 m) and 3000 ft (900 m) 
upcoast. The upcoast side of this boundary appeared appreciably more 
turbid than downcoast, though there is no evidence of a sharp 
boundary in any of the other data. Figure E-37 shows breakers in the 
vicinity of Station AlN, the Unit 1 discharge bubble (XO), and 
dredging turbulence beside the SONGS 2 construction trestle (AlS).  

MAY SURVEY 

Rainfall during May was 0.1 cm, all of which fell during the 
seven days prior to the survey. During the survey, wind speed and 
direction were 4 to 7 kn from south southeast, tidal height ranged 
from a +4.5 ft high tide to a -0.5 ft low tide, and swells ranging 
from 1 to 6 ft came from south southeast. A strong rip tide was 
noticed during the survey. Beginning with the May survey, turbidity 
studies were expanded to compile a preoperational data base for 
SONGS 2 and 3. All stations offshore of the F-line are considered 
SONGS 2 and 3 preoperational stations.  

Profile Measurements 

Vertical profiles of light transmittance measured during the 
May survey are presented in Figure E-3. Surface transmittance at 
control stations was 11% (C20N), 40% (C22S), 40% (C24S), and 27% 
(C26S). Upcoast, at Station C20N, transmittance decreased uniformly 
with depth to less than 1% at a depth of 8 m. At downcoast control
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Stations C22S and C24S,. transmittance between the surface and 5 m 
was about 40%, then decreased abruptly to 5% (C22S) and 2% (C24S) 
at a depth of 8 m, and gradually decreased to less than 1% at the 
bottom (10 m). At downcoast control Station C26S transmittance 
decreased and increased erratically between 27% at the surface, 48% 
at 2 m and 19% at the bottom (10 m). Profiles of light transmittance 
at control stations were representative of those along the C-line 
(Figure E-3). Light transmittance at stations inshore of the C-line, 
ranged from less than 1% (A-line) to between 1% and 10% (B-line).  
Unlike other B-line stations, transmittance at Station B4S ranged 
from 33% at the surface to less than 1% at the bottom (7 m). Data 
was not collected at A-line stations A2S through A8S due to heavy 
surf conditions. Light transmittance at the discharge (XO) was less 
than 1% throughout the water column while at the intake (CO), trans
mittance varied from 7% at the surface to 12% at 4 m and to less 
than 1% at the bottom (8 m). Examination light transmittance 
profiles at stations upcoast and inshore of Station CO shows the 
discharge decreased light transmittance from 10 to 30% in surface 
waters to a depth of about 5 m. The discharge also increased 
turbidity at Stations D2N and D4N, and decreased light trans
mittance in the upper 2 m of the water column at Stations D6N and 
E4N.  

At SONGS 2 and 3 preoperational control stations, light trans
mittance at the' surface was 46% at upcoast control Station F20N and 
55 to 60% at downcoast control stations F22S, F24S, and F26S. Light 
transmittance remained constant to a depth of 6 m, and decreased 
gradually to less than 5% at 13 m. Transmittance increased with 
distance from shore. At Station FO, transmittance was approximately 
55% from the surface to a depth of 7 m and then rapidly decreased 
to less than 1% between 8 and 12 m. At Station MO, transmittance 
was approximately 70% from the surface to a depth of 7 m, decreased 
to 10% at a depth of 12 m, and then increased with depth to approxi
mately 40% at 16 m. Below 16 m at Station MO, light transmittance 
decreased gradully with depth until approximately 2 m off the bottom 
where light transmittance was less than 1%.  

Vertical Cross-Section Based on Profile Measurements 

A vertical isometric cross-section of light transmittance 
measured during the May survey is presented in Figure E-9. As was 
noted in the vertical profiles, 'stratification at the downcoast 
control stations was gradual with depth in the upper 5 m of the water 
column and then decreased from 40% to 15% at the bottom (9 m). As 
can be seen in Figure E-9, transmittance along the B-line was less 
than 10% from surface to bottom upcoast of the discharge (Stations 
BO through B4N). The discharge also decreased light transmittance 
at C-line stations from CO upcoast to Station ClON. Offshore along 
the 0-line surface waters, transmittance increased from approximately 
10% at Station CO to 50% at Station EO and was greater than 70% at 
offshore Stations HO, JO, and MO. Between SONGS 2 and 3 preoperational 
Stations FO and MO, surface transmittance increased from approximately 
55 to 70%, and remained nearly constant to 6 m, and then decreased 
with depth.
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Horizontal Contours Based on Profile Measurements 

Horizontal contours of light transmittance measured at the 
surface and at 4 m are presented in Figures E-17 and E-18. Light 
transmittance at control Station C20N was 10% at the surface and 9% 
at 4 m, while at downcoast control stations, transmittance varied 
from 44% at the surface and 43% at 4 m (C22S) to 27% at the surface 
and 47% at 4 m (C26S).  

At the surface and 4 m, isopleths of transmittance were dis
placed offshore from 2000 ft (600 m) south of the discharge to 
approximately 10,000 ft (3000 m) north of the discharge. Inshore of 
the C-line, transmittance was generally less than 10% except near 
Stations B4S and C4S, where transmittance exceeded 40%. Surface 
light transmittance increased with distance offshore from 18% (DO) 
to 47% (EO), and at 4 m, light transmittance increased from 10% (DO) to 
44% (EO). Transmittance increased uniformly with distance offshore 
(except near Stations B4S and C4S) and with distance downcoast 
(Figures E-17 and E-18). Mean SONGS 1 survey area light transmittance 
was 17% at the surface with a standard deviation of 17%, and 17% at 
the 4 m depth with a standard deviation of 18%.  

At SONGS 2 and 3 preoperational control stations, surface light 
transmittance increased from 46% at Station F20N to 57% at Station 
F26S. All other F-line stations were similar. At 4 m, trans
mittance along the F-line was about 3% less than at the surface.  
Farther offshore, transmittance increased from 54% (FO) to 69% (MO).  
Transmittance increased uniformly with distance offshore (Figures E-17 
and E-18). Mean light transmittance in the SONGS 2 and 3 preoperational 
survey area, during the May survey, was 61% with a standard deviation 
of 8.0% at both the surface and 4 m. Mean overall light transmittance 
for SONGS 1 and SONGS 2 and 3 survey areas was 37% at the surface, 
with a standard deviation of 26%, and 35% at 4 m, with a standard 
deviation of 26%.  

Secchi Disc Measurements 

Horizontal contours of Secchi disc depth of visibility during 
the May survey are presented in Figure E-27. At SONGS 1 survey area 
control stations, Secchi disc measurements ranged from 4.0 m at Sta- I 
tion C20N to 6.8 m at Station C26S. Secchi disc contours showed 
similarity to surface percent transmittance contour lines. Depths 
of visibility ranged from 1.5 m at Station AO to 7.0 m at Station EO.  
Depths ofSecchi disc visibility coincide with decreases in percent 
transmittance seen in the vertical profiles. Mean Secchi disc depth 
of visibility for the SONGS 1 survey area was 3.0 m with a standard 
deviation of 2.0 m.  

SONGS 2 and 3 preoperational control stations had Secchi disc 
depths of visibility ranging from 7.0 m at Station F20N to 8.0 m at 
Station F26S. Along the F-line, depths of visibility varied from 
6.0 m-at Station F6N to 11.0 m at Station FO. Along the 0-line 
stations, depth of visibility varied from 11.0 m at Station FO to 
12.0 at Station MO. As seen in Figure E-27, an offshore extension 

I 
I
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of the 9 m and 10 m contour lines was observed between Stations H2N 
and M2N, which was not apparent in the previous profiles. Mean 
Secchi disc depth of visibility for the SONGS 2 and 3 preoperational 
survey area was 9.0 m with a standard deviation of 1.2 m. Mean 
overall Secchi disc depth of visibility for the SONGS 1 and SONGS 2 
and 3 survey areas was 5.8 m with a standard deviation of 3.4 m.  

Aerial Photographs 

Aerial photographs taken during the May 4, 1978 survey and two 
days after the survey are presented in Figures E-39 and E-40, respec
tively. The photograph taken on the day of the survey reveals 
extensive turbidity inshore of the E-line stations, around the dis
charge, and around the SONGS 2 dredging site (DlS). An area of 
decreased turbidity can be seen extending inshore to Station B2S, 
encompassing the same area noted for increased transmittance. Unlike 
the previous photograph, the photograph taken on May 6 shows no 
observable turbidity patterns. The other noticeable differences 
between the two photographs are that in the May 6 photograph the 
tide is higher and there is no noticeable turbidity resulting from 
dredging. These photographs illustrate the variability of turbidity 
in the survey area within 2 days.  

JULY SURVEY 

No rain fell during the month of July. During the survey, 
wind speed and direction were 3 to 9 kn from southwest and tidal 
height ranged from a low tide of -0.5 ft to a high tide of +4.5 ft.  
Wind waves were 1 to 2 ft and swells were 3 to 4 ft. Beginning with 
the July survey, surface and 4 m water samples were collected for 

suspended and settleable solids. Samples were analyzed in accordance 
with Standard Methods, 1975.  

Profile Measurements 

Vertical profiles of percent light transmittance, measured at 
each station during the July survey, are presented in Figure E-4.  
At the upcoast control Station C20N light transmittance steadily 
decreased from 52% at the surface to less than 1% at the bottom.  
Surface transmittance was about 48% at downcoast control stations 
and decreased with depth. At Station C22S transmittance abruptly 
dropped to less than 5% between 4 and 6 m, while at Stations C24S 
and C26S, transmittance steadily decreased to 5% at 6 m then 
increased to 10% at 7 m and finally dropped to less than 1% at 8.5 m.  
Control station transmittance profiles were representative of other 
C-line profiles. Transmittance ranged from approximately 1% from 
surface to bottom at Station AO, increased with distance offshore 
to where surface transmittance was 60%, and generally decreased 
with depth. Transmittance at Station XO ranged from 3% at the 
surface to a maximum of 30% at 4 m, to less than 1% at 6 m. Trans
mittance was reduced at stations upcoast and onshore of the dis
charge. Along the B-line, transmittance in surface waters to a 
depth of 5 m were depressed by 30 to 40% at Stations BO through B2N.  
Transmittance at Stations AO, AlN, and A2N were also depressed 
approximately 25%.
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Offshore, SONGS 2 and 3 preoperational control stations 
exhibited surface transmittances of 60% (F20N) to 61% (F26S). At 
upcoast control Station F20N, transmittance was nearly constant at 
60% from surface to 2 m, decreased rapidly to 20% at 4 m, increased 
gradully to 30% at 11 m and finally decreased to less than 1% at 
14 m. Downcoast control Stations F22S and F26S exhibited trends 
similar to those of Station F20N though decreases in transmittance 
with depth were more gradual than at Station F20N. All other F-line 
stations exhibited trends similar to the control stations. Farther 
offshore along the H-line and J-line, transmittance profiles 
resembled those of the F-line though transmittance 'increased with 
distance offshore. Along the H, J, and M-lines, transmittance 
decreased gradually with depth to about 6 m, decreased rapidly 
between 6 and 8 m, increased rapidly between 8 and 10 m, and 
finally decreased gradually through the remainder of the water 
column. The general trend in the SONGS 2 and 3 preoperational survey 
area was that of increased light transmittance with distance off
shore and of gradual decreases in transmittance with depth.  

Vertical Cross-Section Based on Profile Measurements 

A.vertical isometric cross-section of percent light trans
mittance during the July survey is presented in Figure E-10. At 
SONGS 1 survey area control stations, transmittance decreased 
relatively uniformly with depth, decreasing from 50% or 60% at the 
surface to less than 10% below 7 m. Transmittance at control 
stations were representative of all those of the C-line. Inshore, 
along the B-line, light transmittances were decreased at Stations 

BO upcoast through B2N. All B-line bottom transmittances were 
less than 10% at 5 m. Offshore of Station CO, transmittance 
decreased uniformly with depth. As was seen in the vertical pro
files, percent light transmittance increased with distance offshore.  
At offshore Station EO, light transmittance was 62% at the surface, 
21% at 4 m, and 1% at the bottom (10 m).  

At SONGS 2 and 3 preoperational stations, light transmittance 
increased with distance offshore. At Station FO, light transmittance 
was 66% at the surface, 57% at 4 m, and 5% at the bottom (12 m). Off
shore of Station HO, bottom transmittance increased from 30% to 60%.  
At the farthest offshore station (MO), light transmittance varied 
from 76% at the surface down to 52% at 11 m, up to 83% at 19 m, and 
down to 60% at the bottom (28 m), indicating a less turbid body of 
water at 19 m. This natural occurrence was also noted at other off
shore stations in the vertical profiles of SONGS 2 and 3 preoperational 
survey area.  

Horizontal Contours Based on Profile Measurements 

Horizontal contours of light transmittance at the surface and 
at 4 m for the July survey are presented in Figures E-19 and E-20.  
Light transmittance during July was generally the highest of the six 
bimonthly surveys conducted during the year. Light transmittance 
levels of the SONGS 1 control stations were representative of those 
at other C-line stations near Station CO. Surface transmittance at
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upcoast control Station C20N (52%) was greater than at downcoast 
control Stations C22S to C26S (48%) though at 4 m, transmittance was 
less at upcoast control Station C20N (27%) than at downcoast control 
Stations C22S to C26S (43% to 44%). Along the C-line, surface 
transmittance was higher upcoast than downcoast. At Station C8N 
surface transmittance was 63%, while downcoast at C8S, surface trans
mittance was 48%. Surface transmittance was 45% at Station CO. Along 
the C-line, at 4 m, transmittance varied considerably between stations, 
43% (C8N), 33% (C6N), 23% (CO), 39% (C6S), and 26% (C8S). This vari
ability was due to light transmittance rapidly decreasing around 4 m 
of depth. Inshore of the C-line, oight transmittance ranged from 
7% at the surface of Station AO and less than 1% at 4 m, to 29% at 
the surface of Station BO and 1% at 4 m. Offshore of the C-line, 
transmittance ranged from 58% at the surface and 37% at 4 m (DO) to 
62% at the surface and 21% at 4 m (EO). The general trend of the 
SONGS 1 survey area was increasing surface light transmittance with 
distance offshore, upcoast, and away from the discharge (XO), while 

at 4 m, the trend was increasing light transmittance with distance 
offshore , downcoast, and away from the discharge. As the horizontal 
contours illustrate, surface turbidity appeared to be centered around 
the discharge (Station XO) and to extend from 1500 ft (450 m) down
coast to 2000 ft (600 m) upcoast of the discharge, while at 4 m, 
turbidity appeared to be localized near shallow A-line stations and 
slightly offshore and downcoast of the discharge. During the July 
survey, mean light transmittance for the SONGS 1 survey area was 48% 
with a standard deviation of 16% at the surface and 31% with a standard 
deviation of 15% at 4 m.  

Farther offshore, at SONGS 2 and 3 preoperational control sta
tions, light transmittance varied from 60% at the surface and 24% 
at 4 m at Station F20N, to approximately 65% at the surface and 52% 
at 4 m, at Stations F22S to F26S. Transmittance at Station FO was 
66% at the surface and 57% at 4 m. Horizontal contours indicated 
that transmittance increased only slightly with distance offshore, 
from 70% at the surface and 67% at 4 m (Station HO) to 76% at the 
surface and 75% at 4 m (Station MO). The general trends of the 
SONGS 2 and 3 preoperational survey area were increased surface 
transmittance with distance offshore and increased 4 m transmittance 
with distance offshore and downcoast. Mean light transmittance for 
the SONGS 2 and 3 preoperational survey area, during the July survey 
was 67% with a standard deviation of 7.0% at the surface and 56% 
with a standard deviation of 18% at 4 m. Mean light transmittance 
for the SONGS 1 and SONGS 2 and 3 survey areas was 55% with a 
standard deviation of 16% at the surface, and 40% with a standard 
deviation of 20% at 4 m.  

Secchi Disc Measurements 

Horizontal contours of Secchi disc depths of visibility for the 
July survey are presented in Figure E-28. Secchi disc contours 
show features similar to horizontal contours of light transmittance 
at 4 m inshore of C-line stations. At control stations, depths of 
visibility were 5 m (C20N), 7 m (C22S), and 8 m (C26S). Secchi disc
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depth of visibility increased from 2.0 m at Station AO to 5.5 m at 
Station CO and 7.0 m at Station EO. The minimum depth of visibility 
(2.0 m) was at Station XO. Secchi disc contours extended offshore 
and downcoast of Station A1N, resulting in visibility increasing, 
decreasing and increasing again with distance offshore of Station A2S.  
As with transmittance, visibility increased with distance offshore 
and downcoast. Mean depth of Secchi disc visibility for the SONGS 
1 survey area during July was 6.0 m with a standard deviation of 1.5 m.  

Offshore, SONGS 2 and 3 preoperational survey area control 
stations exhibited depths of visibility which were 7.0 m (F20N), 8.0 m 
(F22S), and 10.0 m (F26S). F-line depths of visibility were the 
same as those of the control stations. Offshore of the F-line, 
depths of Secchi disc visibility increased uniformly from 10.0 m at 
Station FO to 12.0 m at Station MO. As was also seen in the vertical 
isometric cross-sectional profiles of transmittance, a relatively 
clearer body of water extended inshore to Station FO at 10 m to 12 m.  
Mean Secchi disc depth of visibility for the SONGS 2 and 3 survey area 
during July was 10.0 m with a standard deviation of 2.0 m. Mean 
Secchi disc depth of visibility for the SONGS 1 and SONGS 2 and 3 
survey areas was 7.5 m with a standard deviation of 2.5 m.  

Settleable and Suspended Solids Measurements 

During the July survey, settleable solids rates were all less 
than 0.1 ml/l/hr (Table 6-1).  

Horizontal contours of suspended solids concentrations at the 
surface and 4 m, for the July survey, are presented in Figures E-31 
and E-32, respectively. Surface concentrations at SONGS 1 survey 
area control stations were 4.8 mg/l (Station C20N) and 15.0 mg/l 
(Station C22S) while at 4 m, concentrations were 11 mg/l (C20N) and 
2.4 mg/l (C22S). Concentrations of suspended solids along the sur
face of the C-line, varied from 58 mg/l at Station C4N to 17 mg/l 
at Station CO and to a minimum of 0.4 mg/l at Station C2S. Inshore 
Station A2N had maximum concentrations of 120 mg/l suspended solids 
at the surface and 110 mg/l at 4 m. Offshore suspended solids 
concentrations increased from 2.8 mg/l at the surface and 7.6 mg/l 
at 4 m at Station AO to 17 mg/l at surface and 3.4 mg/l at 4 m at 
Station CO and then decreased to 0.8 mg/l at surface and 5.8 mg/l at 
4 m at Station EO. Mean concentrations of suspended solids for the 
SONGS 1 survey area in July were 11.4 mg/l at the surface with a 
standard deviation of 22.5 mg/l and 12.2 mg/l at 4 m with a standard 
deviation of 20.1 mg/l.  

SONGS 2 and 3 preoperational control stations had suspended 
solids concentrations ranging from 7.0 mg/l at the surface and 
5.8 mg/l at 4 m at Station F20N to 1.4 mg/l at the surface and 
1.8 mg/l at 4 m at Station F22S. Concentrations of suspended solids 
along the F-line were similar to those of the control stations, and 
were not affected by the SONGS 1 discharge. Offshore, suspended 
solids ranged from 5.6 mg/l at the surface and 4.2 mg/l at 4 m at 
Station FO to 1.2 mg/l at the surface and 0.4 mg/l at 4 m at Station 
MO. This indicated a further decrease in turbidity with distance
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Table 6-1. Settleable and Suspended Solids Data from Unit 1 
Operational and Units 2 and 3 Preoperational 
Monitoring Stations during 1978 

SETTLEABLE AND SUSPENDED SOLIDS 
1978 

July 10 September 13 November 16 
Settleable Suspended bettleable Suspended Settleable Suspended 

Solids Solids Solids Solids Solids Solids 
Station (m/i/hr) (o/1) (m1/i/hr) (mg/1) (mg/I/hr)a (mg/1) 

Designation surtace 4 meters surtace 4 meters surIaCe 4 meters surtace 4 meters surtace 4 meters surtace 4 meters 

A0 <0.1 <0.1 2.8 7.6 <0.1 <0.1 40 39 <0.1 <0.1 1.4 0.4 
BO <0.1 <0.1 2.2 7.0 <0.1 <0.1 11 17 <0.1 <0.1 2.2 0.4 
CO <0.1 <0.1 17 3.4 <0.1 <0.1 6.8 6.6 0.4 <0.1 2.2 0.4 
DO <0.1 <0.1 7.6 1.0 <0.1 <0.1 7.2 2.0 <0.1 <0.1 0.2 <0.2 
EO <0.1 <0.1 0.8 5.8 <0.1 <0.1 9.8 12 <0.1 <0.1 1.4 1.0 
FO <0.1 <0.1 5.6 4.2 <0.1 <0.1 8.0 2.0 <0.1 <0.0 1.2 <0.2 
HO <0.1 <0.1 6.8 0.8 <0.1 <0.1 2.0 <0.2 <0.1 0.4 0.4 2.0 
T0 <0.1 <0.1 3.4 3.2 <0.1 <0.1 7.2 1.6 <0.1 <0.1 0.2 0.6 
MO <0.1 <0.1 1.2 0.4 <0.1 <0.1 1.2 0.5 <0.1 <0.1 <0.2 <0.2 
X0 <0.1 <0.1 10 4.2 <0.1 <0.1 43 <0.2 1.6 0.9 2.4 2.6 
A2N <0.1 <0. 1 1 20 110 <0. 1 <0. 1 2.5 6.9 <0.1 - 1.6 
A2S <0.1 <0.1 2.4 6.2 <0.1 <0.1 45 43 <0.1 <0.1 0.6 0.4 
82N <0.1 <0.1 90 46 <0.1 <0.1 3.6 9.4 <0.1 0.1 0.2 1.8 
B2S <0.1 <0.1 3.4 16 <0.1 <0.1 9.0 19 <1.6 <0.1 1.4 1.2 
84N <0.1 <0.1 .6 6.4 <0.1 <8.1 13 20 0.1 0.1 1.8 2.4 
B4S <0.1 <0.1 52 10 <8.1 <0.1 12 6.6 1.1 - 3.6 
C2N <0.1 <0.1 7.0 13 <0.1 <0.1 5.8 5.4 1.6 0.1 6.8 0.4 
C2S <0.1 <0.1 0.4 1.2 <0.1 <0.1 0.6 20 <0.1 0.2 0.4 2.2 
C4N <0.1 <0.1 58 4.2 <2.1 <0.1 3.6 10 <0.1 <0.1 1.2 1.2 
C4S <0.1 <0.1 6.8 14 <0.1 <0.1 3.8 . <0.1 1.3 <0.2 3.0 
C6N <0.1 <0.1 1.2 14 <0.1 <0.1 13 13 <0.1 <0.1 0.2 1.4 
C6S <0.1 <0.1 1.2 3.6 <0.1 <0.1 0.6 1 <0 <0.1 0.8 0.2 
C8N <0.1 <0.1 612 1.1 <0.1 <0.1 1.6 3.0 0.1 1.0 1.2 3.2 
C8S <0.1 <0.1 0.6 1.4 <0.1 <0.1 . 0.1 6 1.6 
C20N <0.1 <0.1 4.8 11 <0.1 <0. 1 7.6 2.6 . 1 0.1 06 2.2 
C22S <0.1 <0.1 10 2.4 < .1 < .1 2.4 4.6 <0. 1 0.1 0.4 2.0 
D2N <0.1 <0.1 8.6 13 <0.1 < .1 4.2 4.6 0.3 0 .01 26 2.4 
D2S <0,1 <0.1 6.8 13 <<0.1 2.6 8.2 0.1 1 1.6 1.8 
D4N <0.1 0<.. 9.2 3. 0. 1 0.3 1.2 1.6 
D4S <0.1 <0.1 4.2 4.8 0.1 <0.1 1.2 5.6 ..6 0.1 0.6 0.4 
C2N <O. 1 <0.1 21 19 <0.1 <0.1 4.1 4.0 0. 1 0.6 3.0 2.8 
E2S <0.1I <0. 1 1 8 1 7 <0.1I <0.1I 1. 0 6.4 -0.1 0. 1 0.2 2.0 
T6N <0. 1 <0.1 14 9. 4 <0. 1 0. 1 5.8 1.6 0O.1 0.1 0.2 0.4 
F6S <0.1 <0.1 9.4 8.2 <0.1 0.1 12 0.81 < 1 <0.2 1.8 
F20N <0.1 <0.1 7.0 5.8 <0.1 <0.1 1.0 0.2 0.1 <0.1 <0.2 0.2 
r22S <0.1 <0.1 1.4 1.8 <O.1 0.1 3.6 2.2 0.1 0.1 2.0 2.2 
H12N <0.1I <0.1 1.4 1. 2 <0. 1 0. 1 1.8 1. 6 '0.1 0_ .1 0.2 < 0. 2 B2S <0.1 <0.1 1.6 1 4 <0.1 0.1 1'0 10 0.1 0.1 0.2 <0.2 
JBN <O. 1 '0. 1 1 6 1.6 <0.1 0. 1 1.4 1.4 0. 1 <0.1 1.0 1.0 
J8SS <0.1 <0. 1 1.4 1.8 <0.1 0).1 0 .8 0.6 0(.1 0< . 1 0.6 0.8 
M8N <0.1 <0 .1 3.0 1 '6 <0.1I 0. 1 1 .6 0.4 0,.1 0. 1 2.4 2.0 
M8S <0.1 I <0. 1 1 .6 8.2 '0.1 <0. 1 1.8 1.6 0.1 <0.1 1.0 1.0 

a Laboratory analysis was modified to measure settleable solids by weight rather than volume.  

offshore. Mean concentrations of suspended solids for the SONGS 2 
and 3 preoperational survey area in July were 4.0 mg/i at the surface 
with a standard deviation of 4.4 mg/i, and 4.1 mg/i at 4 m with a 
standard deviation of 3.4 mg/i. Mean concentrations of suspended 
solids for the SONGS 1 survey area and SONGS 2 and 3 preoperational 
survey area were 9.7 mg/i at the surface with a standard deviation 
*of 19.9 mg/i, and 10.3 mg/1 at 4 m with a standard deviation of 
17.9 mg/i.  

Aerial Photographs 

Aerial photographs taken during the July survey are presented 
in Figures E-41 and E-42. The photograph on Figure E-42 shows no 
turbidity upcoast in the survey area. Breakers extended offshore, 
near Station A2N where high turbidity was found, but shading from a 
cloud cover made it difficult to see any turbidity in that area.  
In Figure E-41, the discharge (XO) is visible only as a discontin
uity in wave pattern and no turbidity was visible. Figure E-41 
shows what appeared to be a turbidity plume extending offshore of
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Station AlS and toward Station A2S. This correlates with the pre
viously noted lower percent transmittance at Station A2S (4 m). In 
the same figure, an area of almost no turbidity was visible just 
inshore and below the shadows of the cloud, at Station A4S.  

SEPTEMBER SURVEY 

For the purpose of heat treating the cooling water system of the 
generating system, direction of seawater circulation was reversed for 
4 hours, then returned to normal. This reversal of direction occurred 
during .the first half of the survey. During the first half of the survey, 
winds were calm. During the last half of the survey, wind speed 
and direction were 5 kn from south southwest. Tidal height ranged 
from a high tide of +5 ft to a low tide of +1.5 ft, and 2 to 3 ft 
swells came from south southeast.  

Profile Measurements 

Vertical profiles of percent light transmittance, measured at 
each station during the September survey, are presented in Figure 
E-5. At the downcoast SONGS 1 control Stations, C22S to C26S, 
surface light transmittance was 58% to 62%. At each station, trans
mittance decreased with depth at somewhat different rates. At Sta
tion C22S, a 10% decrease in transmittance occurred in the first 
4 m of depth, and the remaining 40% decreased gradually in the 
following 6 m to a bottom value of 2% transmittance (10 m). At 
Station C24S, transmittance was constant between the surface and 
3 m (63%), while between 3 m and 4.5 m transmittance decreased to 
43%, and finally between 4.5 m and 7 m transmittance decreased to 
less than 5%. At Station C26S transmittance decreased from 64% at 
the surface to 54% at 6 m, then decreased to 2% at 9 m. As seen in 
Figure.E-5, transmittance at upcoast SONGS 1 control Station C20N 
was similar to Station C22S, in that it decreased from 73% at the 
surface to 60% at 6 m, then decreased to 2% at the bottom (12 m).  
Light transmittance at stations along the C-line which were down
coast of Station C2S were similar to that of control Station C22S; 
however, C-line stations from C2S to C1ON were as much as 40% 
lower than control stations. C-line stations upcoast of Station CO 
exhibited transmittance unlike the control stations; transmittance 
was less than 20% throughout the water column. At Station C6N 
transmittance .was 10% above 5 m, and 5% below 5 m. Transmittance 
at upcoast Station ClON was similar to Station C6N. At Station C14N, 
transmittance was much like that of control Station C20N.  

At most stations inshore of the C-line, transmittance was con
stant with depth and less than 5%. At Stations B6S, B4S, and.BlS, 
transmittance decreased gradually from 20% and 30% at the surface to 
less than 1% at 5 m. SONGS 1 stations offshore of the C-line exhibited 
gradual increases in transmittance with distance offshore and down
coast; most surface transmittances were less than 50%.  

Surface transmittance at SONGS 2 and 3 preoperational control 
Stations F20N, F22S, F24S, and F26S was nearly 70%. Downcoast 
control station transmittance was nearly constant from the surface to
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10 m but decreased to less than 1% at 12 m. At Station F20N, trans
mittance followed the same trend though with a lower surface trans
mittance. F-line transmittances indicated a general trend of increased 
transmittance with distance offshore and downcoast. As seen in Fig
ure E-5, offshore transmittance profiles along the H, J, and M-lines 
exhibited trends of uniform decrease in transmittance with depth and 
increase in transmittance with distance offshore. Along the M-line,.  
surface transmittance ranged from 64% (M8S and MO) to 70% (M8N). Verti
cal profiles illustrated that there was little change in percent trans
mittance with depth at far offshore stations.  

Vertical Cross-Section Based on Profile Measurements 

A vertical isometric cross-section of percent light transmittance 
during the September survey is presented in Figure E-11. As was seen 
in the vertical profiles, transmittance at SONGS 1 control stations 
was relatively constant in the upper few meters of the water column 
and then decreased uniformly with depth. Surface transmittance in 
excess of 50% predominated downcoast of Station C6S and upcoast of 
Station C1ON while stations inshore of the C-line rarely exhibited 
transmittances in excess of 10%. The discharge decreased water clarity 
along the C-line from Station C2S upcoast to Station C10N, and along 
the B-line from B4S upcoast past B4N. Stations C6N and B2N exhibited 
pockets of increased transmittance (10% to 20%) at depths of 3 m to 
4 m.  

Offshore along the 0-line, surface transmittance ranged from 
48% (FO) to 64% (MO). As seen in Figure E-11, between Stations FO 
and HO, the 30% and 40% contour lines dipped sharply from 3 m and 4 m 
to 12 m. Farther offshore (HO to MO) these contour lines gradually 
dropped to 14 m and 18 m. There was no evidence of influence on 
turbidity in the SONGS 2 and 3 preoperational survey area by the 
SONGS 1 discharge.  

Horizontal Contours Based on Profile Measurements 

Horizontal contours of percent light transmittance at the sur
face and at 4 m below the surface for the September survey, are pre
sented in Figures E-21 and E-22. At upcoast SONGS 1 control Station 
C20N, light transmittance varied from 69% at the surface to 67% at 
.4 m. Downcoast control station light transmittance varied from 58% 
(C22S to C26S) at 4 m. At the surface and at 4 m, C-line light 
transmittance was less than 20% between Stations ClON and C2S. The 
turbid plume produced by the discharge significantly displaced sur
face isopleths of transmittance offshore. At 4 m, isopleths were 
also displaced offshore, but not as much as at the surface. Down
coast of Station C2S, along the C-line, light transmittance increased 
from 39% to 53% at the surface and' from 6% to 50% at 4 m. Inshore 
of C-line stations, transmittance was less than 10%. Due to heavy 
surf conditions, only three A-line stations were monitored (AO, A2S, 
and A4S). Offshore.along the 0-line, surface transmittance 
increased from 2% at Station AO to 37% at Station EO, while 4 m 
transmittance increased from less than 1% at Station AO to 25% at
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Station DO. As seen in Figures E-21 and E-22, transmittance con
tours were not uniform offshore of Station DO and between Stations 
E4N and E2S. This trend of patchy turbidity extended offshore to 
SONGS 2 and 3 preoperational Station JO. This trend was also 
noticed in the vertical profiles of light transmittance.  

SONGS 1 mean percent light transmittance during the September 
survey was 26% at the surface with a standard deviation of 22%, and 
16% at 4 m with a standard deviation of 18%. Mean near bottom 
(1 m above bottom) light transmittance was less than. 1% with a 
standard deviation of 2.5%.  

Light transmittance at SONGS 2 and 3 preoperational upcoast 
control Station F20N was 64% at the surface and 71% at 4 m. Down
coast control stations exhibited surface transmittances of 64%.  
(F22S) to 66% (F26S) while at 4 m, transmittances were 67% (C22S) 
to 68% (C26S). Along the F-line, surface transmittance ranged 
from 42% upcoast (Fl4N) to 48% at FO then to 60% downcoast (F14S), 
while at 4 m, transmittance varied between 70% upcoast (Fl4N) and 35% 
downcoast (F14S). Numerous offshore stations exhibited trans
mittances which were greater at 4 m than at the surface. As was 
noted with SONGS 1 data, non-uniform contours existed offshore of 
Station FO. This pattern of increased transmittance extended off
shore to Station HO, where transmittance'was 39% at the surface and 
36% at 4 m. Farther offshore at Station MO, transmittance was 64% 
at the surface and 59% at 4 m.  

As was noted in the SONGS 1 survey area, light transmittance 
generally increased with distance offshore and downcoast, and 
decreased with.depth. It was also noted that percent transmittance 
was higher at control stations than along the C-line. Mean surface 
light transmittance for the SONGS 2 and 3 preoperational survey area 
was 52% with a standard deviation of 15%, and at 4 m, 53% with a 
standard deviation of 15%. Mean near bottom light transmittance 
was less than 1%. Mean light transmittance for the SONGS 1 and 
SONGS 2 and 3 survey areas during' the September survey was 37% 
at the surface, with a standard deviation of 24%, and 31% at 4 m 
with a standard deviation of 24%. Mean near bottom light trans
mittance for the SONGS 1 and SONGS 2 and 3 survey areas was less 
than 1% with a standard deviation of 2.0%.  

Secchi Disc Measurements 

Horizontal contours of Secchi disc depth of visibility for the 
September survey are presented in Figure E-29. Secchi disc con
tours were similar to the horizontal contours of percent light 
transmittance.at the surface. SONGS 1 control station Secchi disc 
depths ranged from 10.0 m at Station C20N to 8.0 m and 7.0 m at 
Stations C22S and C26S. Secchi disc data indicate a decrease in 
visibility at stations upcoast of the discharge. Along the C-line 
stations, Secchi disc depths of visibility were as low as 2.0 m 
(C6N). Depth of visibility increased with distance offshore from 
1.0 m at Station AO to 5.0 m at Station EO. The general trend in 
Secchi disc depthof visibility was increased depth with distance
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downcoast and offshore. Mean SONGS 1 survey area Secchi disc depth 
of visibility during the September survey was 4.0 m with a standard 
deviation of 2.0 m.  

Farther offshore, at SONGS 2 and 3 control stations, Secchi 
disc depths of visibility were 10.0 m (F20N), 7.0 m (F22S), and 
9.0 m (F26S). Between the control stations, along the F-line, Secchi 
disc depths decreased to a minimum of 5.0 m at Station F6N. Station 
FO had a Secchi disc depth of visibility of 6.0 m. Offshore of 
Station FO, depths of visibility decreased to 5.0 m at Station HO, 
and then increased to 9.0 m at Station MO. As was noted on hori
zontal contours (Figure E-29), depths of visibility decreased 
between Stations J2S and E4N as though a turbidity plume was 
extending offshore and downcoast in that area. The general trend 
indicated by the contours was increased depth of Secchi disc depth 
of visibility with distance downcoast and offshore. Mean Secchi 
disc depth of visibility for SONGS 2 and 3 preoperational survey 
area during the September survey was 7.5 m with a standard devi
ation of 2.0 m. Mean Secchi disc depth of visibility for the 
SONGS 1 and SONGS 2 and 3 survey areas during the September survey 
was 5.5 m with a standard deviation of 3.0 m.  

Settleable and Suspended Solids 

During the September survey, settleable solids rates were all 
less than 0.1 ml/l/hr (Table 6-1).  

Horizontal contours of suspended solids concentrations at the 
surface and 4 m for the September survey are presented in Figures 
E-33 and E-34. SONGS 1 control Station C20N had concentrations of 
7.6 mg/i at the surface and 2.6 mg/i at 4 m, whereas Station C22S 
had concentrations of 2.4 mg/1 at the surface and 4.6 mg/i at 4 m.  
Surface C-line concentrations varied between 0.6 mg/i at Station 
C6S to 6.8 mg/i at Station CO and to 13 mg/i at Station C6N.  
Concentrations along the C-line at 4 m varied between 1.8 mg/i at 
C4S and 20.0 mg/i at C2S. Inshore of the C-line, concentrations 
of suspended solids generally increased. Maximum concentrations 
were observed at Station A2S, with 45 mg/i at the surface and 
43 mg/1 at 4 m. Concentrations decreased with distance offshore 
from 40 mg/i at the surface and 39 mg/l at 4 m at Station AO, to 
9.8 mg/i at the surface and 12 mg/i at 4 m at Station EO. The 
mean concentration of suspended solids at the surface in the SONGS 
1 survey area during September was 8.9 mg/i with a standard 
deviation of 10.0 mg/i. At 4 m, the mean concentration of suspeded 
solids was 9.0 mg/i with a standard deviation of 10.0 mg/i.  

Farther offshore, at SONGS 2 and 3 preoperational control 
stations, concentrations of suspended solids ranged from 1.0 mg/i 
(F20N) to 3.6 mg/i (F22S) at the surface and from 0.2 mg/i (F20N) 
to 2.2 mg/i (F22S) at 4 m. At Station FO, suspended solids were 
8.0 mg/l at the surface and 2.0 mg/i at 4 m. Offshore of 
Station FO, concentrations of suspended solids decreased to 1.2 mg/l 
at the surface at Station MO and 0.5 mg/i at 4 m. Suspended solids 
concentration generally decreased with depth and distance offshore. All
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SONGS 2 and 3 preoperational station suspended solids concentrations 
were comparable to those of the control stations except Stations F6N 
and F6S. Suspended solids ranged from 1.6 mg/l at the surface and 
0.8 mg/l at 4 m (F6S) to 5.8 mg/l at the surface and 2.0 mg/l at 4 m 
(F6N).  

Mean concentrations of suspended solids in the SONGS 2 and 3 
preoperational survey area during the September survey were 3.0 mg/l 
with a standard deviation of 3.5 mg/l at the surface, and 1.1 mg/l 
with a standard deviation of 0.6 mg/l at the 4 m depth. Mean con
centration of suspended solids for the SONGS 1 and SONGS 2 and 3 
survey areas during the month of September, was 7.1 mg/1 with a 
standard deviation of 9.4 mg/l.  

Aerial Photographs 

Aerial photographs taken during the September survey are pre
sented in Figures E-43 and E-44. These photographs show trends of 
decreased turbidity with distance offshore and downcoast. Heavy 
surf was seen between Stations A4N and AlN. In Figure E-43, dredging 
activit7 can be seen at the SONGS 2 construction trestle near Sta
tion AlS. As was seen in transmittance horizontal contours and 
Secchi disc depth of visibility contours, a turbidity plume extended 
offshore and downcoast between Stations CO and C2S.  

NOVEMBER SURVEY 

The amount of rainfall during the month of November was 2.9 cm, 
of which 1.9 cm had fallen during the seven days prior to the sur
vey. During the survey, wind speed and direction were 8 to 10 kn 
from north northeast in the early morning, and 3 to 6 kn from west 
southwest in the afternoon. The survey began at a peak high tide 
of +6 ft and terminated at a low tide of -0.5 ft. Swells were 1 
to 2 ft and the sea surface was calm.  

Profile Measurements 

Vertical profiles of percent light transmittance during the 
November survey are presented in Figure E-6. Transmittance at up
coast SONGS 1 control Station C20N was 61% at the surface, 40% at 
9 m, then decreased sharply to 20% at 10 m, and increased slightly 
to 22% at the bottom. Downcoast control Stations C22S and C24S 
exhibited trends similar to those of control Station C20N except 
that the depth of sharp decrease in percent transmittance was between 
4 and 6 m. Transmittance at control Station C26S decreased sharply 
from .69% at the surface to 47% at 1 m, increased to 50% at 2 m 
and then decreased steadily to 11% at the bottom.  

Along the C-line, transmittance profiles were relatively 
uniform with depth except at Stations ClOS and C14S where light 
transmittance decreased from 55% to 10% between 3 and 6 m. Sur
face transmittance at all stations was approximately 50%, decreasing 
slightly with depth to between 30 and 50% at the bottom. Along the 
0-line transmittance was relatively constant with depth, approximately
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60%, with the exception of shallow water Stations AO and BO where 
light transmittance decreased rapidly with depth, from 40% at the 
surface to about 10% at the bottom. At most stations inshore of the 
C-line, surface transmittance was between 40% and 60%, then decreased 
rapidly with depth at stations upcoast of BO, and decreased less 
rapidly with depth at stations downcoast of Station BO. Transmittance 
at stations offshore of the C-line was approximately 60% at the sur
face and 40% at the bottom. Several of these stations exhibited 
slight increases in transmittance just below the surface.  

Light transmittance profiles indicate that the discharge only 
influenced a small area in the immediate vicinity of the.discharge.  
At Station CO, transmittance at the depth of the intake (6 m) was 
53% and surface transmittance was 50%, while at Station XC, trans
mittance was 33% at the depth of the discharge (9 m) and 43% at the 
surface.  

Offshore, at SONGS 2 and 3 preoperational control stations, 
light transmittance decreased slightly, or not at all, with depth.  
Surface transmittance for preoperational stations were 63% (F20N), 
67% (F22S), 63% (F24S), and 55% (F26S). At upcoast control Station 
F20N, light transmittance decreased sharply near the bottom, while 
at downcoast F-line control stations, transmittance did not. Up
coast F-line Stations F6N and Fl4N also exhibited a turbid bottom layer.  
Transmittance remained nearly constant throughout the water column 
between Stations F6N and F14S. Light transmittance increased with 
distance offshore. Surface transmittance increased from approxi
mately 65% along the F-line to 73% or 83% along the M-line. Off
shore transmittance-changed less than 10% from surface to near
bottom throughout the survey area.  

Vertical Cross-Section Based on Profile Measurements 

A vertical isometric cross-section of light transmittance during 
the November survey is presented in Figure E-12. As illustrated in 
the vertical profiles, Figure E-12 shows that surface transmittance 
increased with distance from Station XO. Control Stations C20N and 
C26S exhibited similar magnitudes of transmittance with depth, though 
bottom transmittance at C20N was 11% higher than at C26S. As seen 
in Figure E-12, 50% transmittance contours downcoast of Station ClOS 
exhibited a sharp decline from 3 m to bottom (8 m). These contours 
then remained uniformly stratified with distance downcoast. Inshore 
of the C-line, transmittance contours were less uniformly stratified, 
and turbidity increased with depth and with distance from Station AO.  
Transmittance at Station B2N varied from 50% at the surface to 10% 
at the bottom (8 m) whereas at surrounding stations transmittance 
was higher. Transmittance increased with distance offshore of the 
C-line. Transmittance increased with depth from 57% (DO) and 51% 
(EO) at the surface to 61% (DO) and 62% (EO) at the 4 m depth and 
back down to 54% (D0) and 58% (EO) at the bottom.  

Farther offshore, at SONGS 2 and 3 preoperational survey area 
stations, light transmittance increased with distance offshore.  
Transmittance increased along the 0-line from 67% at the surface and 
65% at 4 m at Station FO to 73% at the surface and 67% at 4 m at 
Station MO.
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Horizontal Contours Based on Profile Measurements 

Horizontal contours of percent light transmittance at the surface 
for the November survey are presented in Figures E-23 and E-24. At 
the surface, along the C-line, light transmittance varied from 61% 
upcoast to 69% downcoast while corresponding 4 m transmittances ranged 
from 57% to 40%. Inshore of the C-line, transmittances ranged from 
43% at.the surface and 38% at 4 m, at Station XO, to a minimum value 
of 29% at the surface at Station A8S. Water depth at Station A8S 
was less than 4 m. As was observed in the vertical isometric cross
section, a surface turbidity plume of 40% to 50% transmittance ex
tended offshore of Station B5N, causing an increase in turbidity in 
surface waters at Station CO and DO. Data indicated a general trend 
of turbid waters extending offshore and away from the 0-line. The 
50% and 60% transmittance contours also extended offshore at the 
shoreline perturbation of San Mateo Point. SONGS 1 survey area mean 
light transmittance during the November survey was 53% at the sur
face with a standard deviation of 7.5% and 50% at 4 m with a standard 
deviation of 12%. Mean near bottom light transmittance (1 m above 
bottom) was 36% with a standard deviation of 18.0%.  

Light transmittance at SONGS 2 and 3 preoperational survey 
area upcoast control Station F20N was 61% at the surface and 57% 
at 4 m. At downcoast control Station F26S transmittance decreased 
only slightly with depth from 55% at the surface to 50% at the 
bottom (10 m). Offshore transmittance was generally 1% to 5% less 
at 4 m than at the surface. Within SONGS 2 and 3 preoperational survey 
area, data indicated an increase in light transmittance of 6% with 
distance offshore. Mean light transmittance for the SONGS 2 and 3 
survey area during the November survey was 70% at the surface with 
a standard deviation of 7.0%, and 68% at 4 m with a standard deviation 
of 8.0%. Near bottom mean light transmittance was 60% with a standard 
deviation of 10.0%. Mean light transmittances of SONGS 1 and SONGS 
2 and 3 survey areas during the November survey, were 59% (surface), 
47% (4 m), and 45% (near bottom) with standard deviations of 11.0%, 
14.0%, and 19.0%, respectively.  

Secchi Disc Measurements 

Horizontal contours of Secchi disc depth of visibility are pre
sented in Figure E-30. Secchi disc contours showed features similar 
to light transmittance contours. SONGS 1 control stations exhibited 
depths of visibility of 12.0 m at Station C20N, and 7.5 m to 10.0 m 
at Stations C22S through C26S. Offshore, visibility ranged from 
2.0 m (bottom) at Station AO to 10.0 m at Station EO. Secchi disc 
depth of visibility was to the bottom at all A-line and B-line sta
tions. Mean Secchi disc depth of visibility for November SONGS 1 
survey area was 7.0 m with a standard deviation of 2.0 m.  

Offshore, in the SONGS 2 .and 3 preoperational survey area, 
control station Secchi disc depth of visibility was 11.0 m (F20N), 
12.0 m (F22S), 8.0 m (F24S), and 7.0 m (F26S). Offshore visibility 
increased from 12.0 m at Station FO to 20.0 m at Station MO. Mean 
Secchi disc depth of visibility in the SONGS 2 and 3 survey area 
during the November survey, was 14.0 m with a standard deviation 
of 3.0 m. For the combined SONGS 1 and SONGS 2 and.3 survey areas, 

U
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mean Secchi disc depth of visibility was 10.0 m with a standard 
deviation of 4.0 m.  

Settleable and Suspended Solids Measurements 

Since settleable solids were always less than 0.1 ml/l/hr in 
July and September, the laboratory analytical method was altered in 
November to report settleable solids on a weight basis rather than 
on a volume basis. At SONGS 1 control stations, all rates were less 
than 0.1 mg/l/hr. Settleable solids rates were 0.4 mg/l/hr at the 
surface and less than 0.1 mg/l/hr at 4 m at Station CO (intake). A 
maximum rate of 1.6 mg/l/hr was found at the surface of Stations XO 
(discharge) and C2N. At 4 m, these same stations had rates of 
0.9 mg/l/hr and less than 0.1 mg/l/hr. Settleable solids rates 
were 1.3 mg/l/hr at 4 m at Station C4S and 1.0 mg/l/hr at 4 m at 
Station C8N. Rates at all other SONGS 1 survey area stations were 
0.6 mg/l/hr or less.  

Suspended solids concentration contours at the surface and 
at 4 m for the November survey are presented in Figures E-35 and 
E-36. Contours are vague because isopleths were plotted in incre
ments of 5.0 mg/l and concentrations were below 5.0 mg/l at all but 
a few stations. SONGS 1 control stations had concentrations of 
suspended solids ranging from 0.6 mg/l at the surface and 2.2 mg/l 
at 4 m (Station C20N) to 0.4 mg/l at the surface and 2.0 mg/l at 4 m 
(C22S). A maximum concentration of 6.8 mg/l was found at the surface 
at Station C2N. Inshore of the C-line, concentrations decreased to 
1.4 mg/l at the surface and 0.4 mg/1 at 4 m at Station AO. The mini
mun concentration inshore of the C-line was less than 0.2 mg/l at 
both the surface and 4 m at Station B2N. The mean concentration of 
suspended solids at the surface in the SONGS 1 survey area for 
November was 1.4 mg/l with a standard deviation of 1.3 mg/l.  

Settleable solids rates were all 0.1 mg/l/hr or less in the 
SONGS 2 and 3 preoperational survey area.  

Suspended solids concentrations at SONGS 2 and 3 preoperational 
control Stations F20N and F22S ranged from less than 0.2 mg/1 at the 
surface and 1.8 mg/l at 4 m (F20N) to 2.0 mg/l at the surface and 
2.2 mg/l at 4 m (F22S). At Station FO, suspended solids concen
trations were 1.2 mg/l at the surface and less than 0.2 mg/l at 4 m.  
Farther offshore, suspended solids varied from 2.4 mg/1 to less 
than 0.2 mg/l. Mean suspended solids concentrations for the SONGS 
2 and 3 survey area were 0.8 mg/1 at the surface with a standard 
deviation of 0.8 mg/l, and 1.0 mg/l at 4 m with a standard deviation 
of 1.0 mg/l. Mean concentrations of suspended solids for SONGS 1 
and SONGS 2 and 3 survey areas were 1.2 mg/l at the surface with a 
standard deviation of 1.3 mg/l, and 1.3 mg/l at 4 m with a standard 
deviation of 0.9 mg/l.  

Aerial Photographs 

Representative aerial photographs taken during the November 
survey are presented in Figures E-45 and E- 46. Both photographs 
showed low turbidity in the survey area. Turbidity is seen in
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Figure E-45 downcoast of Station AO and near shore. Heavy surf I 
conditions are apparent in Figure E-46 near Station A2N, though 
there appears to be no resultant increased turbidity. 3 
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CHAPTER 7 

HEAVY METALS 

A. INTRODUCTION 

Monitoring of heavy metal concentrations in the SONGS 1 
receiving waters and ocean bottom sediments was conducted in com
pliance with ETS Section 3.1.1.a.(2) and NPDES Permit No.CA0001228 
(CRWQCB, SDR Order No. 76-11). The purpose of this study is to 
determine whether there is a measurable increase in heavy metal 
concentrations in the vicinity of the SONGS 1 discharge. After 
five years of monitoring, if no increase in heavy metal concentra
tions is detected, the study will be discontinued. The study has 
been conducted for four years as of the end of 1978.  

During previous years water column mid-depth (4m) and sedi
ment samples were.collected quarterly. After March 1978, samples 
were collected bimonthly in conjunction with water quality pro
filing. Mid-depth (4m) water samples and sediment samples were 
collected by divers at Unit 1 discharge (Station XO), a control 
station (C22S) and at Stations D4N and D4S (Figure 1-3). Mid
depth water samples and sediment samples from each of these stations 
were analyzed for chromium, copper, nickel, and iron.  

During May 1978 monitoring of heavy metal concentrations in 
the receiving waters and ocean bottom sediments was expanded to 
compile a preoperational data base for SONGS 2 and 3. This data 
base will be used to assess the combined effects of SONGS 1, 2, 
and 3 during their operation. Additional heavy metal monitoring 
stations for SONGS 2 and 3 include JO (this station replaced 
Station J2N in July and thereafter), J2S, J4N, J4S, and J22S.  
Water samples from mid-depth (4m) and sediment samples were 
collected bimonthly by divers from each of these stations and were 
analyzed for chromium, copper, nickel, iron, and titanium.  
Titanium analysis was added as part of the SONGS 2 and 3 heavy 
metal monitoring program due to its planned use in the condensers 
in Units 2 and 3.  

B. BACKGROUND INFORMATION 

ETS monitoring of heavy metals was initiated in 1975. Mid
water heavy metal concentrations for copper, chromium, nickel, and 
iron were similar among stations and survey periods in 1975. In 
1976, these concentrations varied somewhat, but were still within 
previously recorded ranges for seawater analyses conducted by 
other investigators (Dorband, 1967; Williams, 1969; SCCWRP, 1973 
and 1976). Concentrations of copper, chromium, nickel, and iron 
in the water column varied among surveys and stations during 1977 
with no apparent patterns of distribution. In the sediments, 
concentrations of copper, nickel, chromium, and iron did not vary 
appreciably between stations in 1975. During 1976, sediment
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concentrations for chromium, nickel, and iron near the discharge 
(Station XO) were consistently lower than those measured at the 
downcoast station (C22S). Sediment concentrations at the discharge 
in 1977 were within one standard deviation of the three year mean 
measured at control Station C22S. No clear trends with time could 
be established for water column or sediment heavy metal concentra
tions during 1975, 1976, and 1977.  

C. RESULTS 

Results of the 1978 ETS monitoring of copper, chromium, 
nickel, and iron concentrations at mid-depth in the water column 
at four Unit 1 stations (XO, C22S, D4N, D4S) along with five Units 
2 and 3 stations (JO/J2N, J2S, J4N, J4S, J22S) are presented in 
Table 7-1. Heavy metal concentrations in the sediment at four 
Unit 1 and five Units 2 and 3 stations are presented in Table 7-2.  
Specific results of heavy metals monitoring in 1978 are presented 
in this section.  

Copper 

Copper concentrations at mid-depth in the water column at 
Unit 1 stations ranged from 0.00024 to 0.0035 mg/l with a mean 
of 0.0018 mg/l. Values of copper concentrations in the water 
column at control Station C22S were higher than at the Unit 1 
discharge (XO) except during the July survey where Station XO 
copper concentrations were 0.00076 mg/1 higher than Station C22S.  
There were no seasonal or spatial trends observed among Unit 1 
stations during 1978. Copper concentrations at mid-depth in the 
water column at Units 2 and 3 preoperational monitoring stations 
ranged from 0.00077 to 0.013 mg/l with a sample mean of 0.0029 
mg/l. Water column copper concentrations at Units 2 and 3 stations 
varied, and no seasonal or spatial trends were observed during 
1978.  

Copper concentrations in the sediment at Unit 1 operational 
monitoring stations ranged from 3.1 to 6.1 mg/kg, with a mean of 
4.2 mg/kg. Sediment copper concentrations at the Unit 1 discharge 
(XO) were higher than concentrations at control Station C22S in 
January, March, May, and November and were lower in July and Sep
tember. The largest difference in sediment copper concentrations 
occurred during the March survey, where concentrations were 
2.5 mg/kg higher at Station XO (Unit 1 discharge) than at control 
Station C22S. Copper concentrations in the sediment at Units 2 and 
3 preoperational monitoring stations ranged from 2.3 to 8.9 mg/kg, 
with a mean of 4.1 mg/kg. No temporal or spatial trends were 
observed among Unit 1 stations or Units 2 and 3 stations in sediment 
copper concentrations during 1978.  

Chromium 

Chromium concentrations at mid-depth in the water column at 
Unit 1 monitoring stations ranged from 0.00011 to 0.0052 mg/l, 
with a mean of 0.0016 mg/l. Concentrations at Unit 1 control Sta
tion C22S were consistently higher than at the discharge (XO) except 
during the November survey, when the chromium concentration was
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Table 7-1. Heavy Metal Concentrations in the Water Column 
during 1978 

Water Column (mg/1) 5 1978 

Station March 23 May 2 July 12 September 13 November 16 

Copper 

XO 0.00076 0.0011 0.0010 0.0017 0.0018 
C22S 0.0018 0.0025 0.00024 0.0028 0.0020 

D4N 0.0014 0.00048 0.0017 0.0030 0.0033 

D4S 0.0015 0.00084 0.0022 0.0035 0.0025 

Jo 0.0013 0.0011 0.0016 

j2N 0.0075 
J2S 0.00077 0.013 0.0012 0.0020 

J4N 0.0015 0.0016 0.0030 0.0022 

J4S 0.0014 0.0014 0.0016 0.0039 

J22S 0.0011 0.0080 0.0016 0.0022 

Chromium 

X0 0.0020 0.0017 0.00069 0.00037 0.0014 

C22S 0.0021 0.0017 0.0014 0.0019 0.0010 

D4N 0.0014 0.00048 0.0023 0.00046 0.0017 

D4S 0.0021 0.00011 0.0024 0.0052 0.0016 

JO 0.00033 0.0022 0.00068 

J2N 0.00060 

2S 0.00046 0.0023 0.0015 0.0016 
J4N 0.00093 0.0025 0.0012 0.00070 

J4S 0.00083 0.0019 0.0019 0.0011 

J22S 0.0011 0.00085 0.00077 0.0025 

Nickel 

XO 0.015 0.00081 0.0042 0.012 0.0017 

C22S 0.0064 0.0012 0.0094 0.036 0.0013 

D4N 0.0049 0.00055 0.033 0.070 0.0016 

D4S 0.0064 0.00028 0.019 0.0012 0.0016 

JO 0.0053 0.013 0.0022 

J2N 0.00054 

J2S 0.00039 0.056 0.077 0.0014 

J4N 0.00054 0.021 0.0040 0.00063 

J4S 0.0011 0.014 0.015 0.00068 

J22S 0.0026 0.0088 0.057 0.0012 

Iron 
X0 0.067 0.049 0.030 0.61 0.0051 

C22S 0.057 0.078 0.038 0.015 0.0089 

D4N 0.056 0.018 0.042 0.10 0.0047 

D4S 0.053 0.036 0.044 0.072 0.018 

JO 0.032 0.0039 0.0088 

J2N 0.028 
]2S 0.038 0.13 0.027 0.011 

J4N 0.044 0.046 0.012 0.0052 

J4S 0.034 0.047 0.10 0.018 

J22S 0.070 0.037 0.0078 0.0052 

TItanium 

X0 <0.1 <0.1 <0.1 <0.1 

C22S <0.1 <0.1 <0.1 <0.1 

D4N <0.1 <0.1 <0.1 <0.1 

D4S <0.1 <0.1 <0.1 

Jo <0.1 <0.1 <0.1 <0.1 
J2N <0.1 
J2S <0.1 <0.1 <0.1 <0.1 
J4N <0.1 <0.1 <0.1 <0.1 

J4S <0.1 <0.1 <0.1 <0.1 

J22S <0.1 <0.1 <0.1 <0.1
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Table 7-2. Heavy Metal Concentrations in the Sediments during 1978 

Sediment (mg/kg) 
1978 

Station March 23 May 2 July 12 September 13 November 16 

Copper 

XO 6.1 4.1 5.4 3.4 4.6 
C22S 3.6 3.5 5.9 3.9 4.0 
D4N 4.1 3.8 3.7 3.3 4.6 
D4S 3.4 3.1 5.4 3.7 3.7 
JO 4.1 4.5 4.7 

J2N 3.5 
J2S 3.0 4.7 4.6 4.6 
J4N 8.9 3.4 4.8 4.2 
J4S 2.3 3.2 4.0 4.2 
J22S 4.2 3.2 3.2 3.5 

Chromium 

X0 13 10 13 8.0 1 13 
C22S 11 12 13 12 13 
D4N 9.2 11 11 9.4 12 
D4S 8.5 8.2 13 11 12 
JO 13 12 18 
J3N 12 

J2S 10 12 12 15 
J4N 23 11 12 12 
J4S 7.6 12 8.1 15 
J22S 15 10 8.3 11 

Nickel 

X0 10 4.4 8.0 8.0 5.8 
C22S 5.8 2.9 11 4.2 5.0 
D4N 9.0 5.2 6.4 5.3 5.2 
D4S 8.5 3.9 9.9 4.8 5.1 
10 8.3 5.8 6.7 
J2N 5.3 
J2S 3.9 7.3 6.4 6.5 
J4N 12 7.0 5.8 5.3 
J4S 2.9 6.8 5.0 5.3 

J22S 7.0 Iron 7.3 5.5 3.5 

X0 8,900 7,300 9,100 6,400 6,700 
C22S 5,000 4,800 9,000 5,600 4,900 
D4N 6,200 6,800 6,000 5,700 6,200 

D4S 4,100 4,300 7,400 5,800 4,500 
JO 6,900 7,200 6,600 
J2N 5,800 
J2S 4,000 7,300 6,900 6,400 
J4N 13,000 5,700 7,500 5,600 
J4S 2,600 5,400 6,200 5,600 
J22S 7,300 5,000 5,000 4,300 

Titanium 

X0 570 300 270 470 
C22S 540 320 320 260 
D4N 500 210 330 270 

D4S 520 230 360 210 

JO 240 380 520 
J2N 540 
J2S 420 240 430 310 
J4N 850 210 350 270 

J4S 280 190 310 290 
J22S 690 180 280 230
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0.0004 mg/i higher at Station XO than control Station C22S, a 29% 
increase. Values of chromium concentrations in the water column 
for Unit 1 stations varied with time and space, but no consistent 
seasonal or spatial trends were evident. Chromium concentrations 
in the water column measured at Units 2 and 3 preoperational moni
toring stations ranged from 0.00033 to 0.0025 mg/i, with a mean of 
,0.0013 mg/i. No spatial or seasonal trends were observed during 
1978.  

Chromium concentrations in the sediment at Unit 1 stations 
ranged from 8 to 13 mg/kg, with a mean of 11 mg/kg. Sediment 
chromium concentrations at Unit 1 control Station C22S were higher 
or equal to -concentrations at the discharge (Station XO) during 
all 1978 surveys except March. During this survey, the concentration 
of chromium was 2 mg/kg higher at Station XO than the control station.  
Values of chromium concentration in sediment samples of Units 2 and 
3 monitoring stations ranged from 7.6 to 23 mg/kg, with a mean of 
12 mg/kg. No seasonal or spatial trends for chromium in sediment 
samples were observed at either Unit 1 or Units 2 and 3 stations 
during 1978.  

Nickel 

Nickel concentrations at mid-depth in the water column at 
Unit 1 monitoring stations ranged from 0.00028 to a maximum of 
0.070 mg/i, with a mean of.0.011 mg/i. Nickel concentrations in 
the water column at Unit 1 stations were higher at control Station 
C22S than at the discharge during three out of five surveys. Nickel 
concentrations during the March survey were 0.0086 mg/l higher at 
Station C22S than at Station XO. Also, during the November survey, 
nickel concentrations were 0.0004 mg/i higher at Station C22S than 
at Station XO. Water column nickel concentrations measured at 
Units 2 and 3 preoperational monitoring stations ranged from 
0.00039 to 0.077 mg/i, with a mean of 0.014 mg/i. Nickel concen
trations at mid-depth in the water column varied with time and 
among stations at both Unit 1 and Units 2 and 3 stations, but no 
distinct trends were observed.  

In sediment samples collected from Unit 1 monitoring stations, 
nickel concentrations ranged from 2.9 to 11 mg/kg, with a mean of 
6.4 mg/kg. Sediment nickel concentrations were higher at the Unit 1 
discharge (XO) during all surveys except July. The greatest dif
ference in concentrations between Stations C22S and XO (4.2 mg/kg) 
occurred during March. Nickel concentrations in sediment samples 
of Units 2 and 3 monitoring stations ranged from 2.9 to 12 mg/kg, 
with a mean of 6.2 mg/kg. No spatial or temporal trends were 
observed for nickel concentration among any sediment stations during 
1978.  

Iron 

Iron concentration at mid-depth in the water column in samples 
collected from Unit 1 stations ranged from 0.0047 to 0.61 mg/i, 
with a mean of 0.070 mg/i. Values of iron concentrations in the 
water column at Unit 1 control Station C22S were higher than at the
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discharge station (XO) except during the March and September surveys; 
iron concentration was 0.01 mg/1 higher in March and 0.59 mg/i 
higher in September. Water column samples collected at Units 2 and 
3 preoperational monitoring stations ranged in iron concentration 
from 0.0039 mg/i to a maximum of 0.13 mg/i; with a mean of 0.070 mg/i.  
No spatial and temporal trends were observed in water column iron 
concentrations during 1978.  

Sediment samples from Unit 1 stations ranged in iron concen
tration from 4100 to 9100 mg/kg with a mean of 6200 mg/kg. Iron 
concentrations at Unit '1 discharge Station XO were consistently 
higher than at control Station C22S. Differences in sediment iron 
concentrations ranged from 100 mg/kg in July to 3900 mg/kg in March.  
Sediment iron concentrations at Units 2 and 3 preoperational moni
toring stations ranged from 2600 to 13,000 mg/kg, with a mean of 
6200 mg/kg. No seasonal or spatial trends were observed in either 
Unit 1 or Units 2 and 3 sediment iron concentrations during 1978.  

Titanium 

Water column and sediment samples were analyzed for titanium 
after the March survey. Titanium concentrations in all water 
column samples were <0.1 mg/kg. Sediment titanium concentrations 
ranged from 180 mg/kg to a maximum of 850 mg/kg, with a mean of 
360 mg/kg. No seasonal or spatial trends were observed in water 
column or sediment titanium concentrations during 1978.



CHAPTER 8 

DISSOLVED OXYGEN 
AND 

HYDROGEN ION CONCENTRATION (pH) 

A. INTRODUCTION 

In compliance with ETS Sections 3.1.1.(3) and 3.1.1.(7) and 
NPDES Permit No. CA0001228 (CRWQCB, SDR Order No. 76-11) surface 
water dissolved oxygen and hydrogen ion concentrations were 
monitored bimonthly to assess the effect of SONGS 1 on receiving 
waters. Specifications require surface DO and pH monitoring at the 
cooling water intake (Station CO), near the discharge (Station XO), 
and at one control station (Station C22S) for SONGS 1.  

In order to compile a preoperational data base to assess the 
combined effects of SONGS 1, 2, and 3 on surface DO and pH in the 
receiving waters, additional stations were sampled. These addi
tional stations for Units 2 and 3 included J2S, J2N, J4S, and 
F22S (Figure 1-3).  

B. BACKGROUND INFORMATION 

Dissolved oxygen and pH monitoring began on a regular basis 
at San Onofre in the spring of 1967 as a portion of studies which 
monitored the warm water effluent from SONGS 1. Historically, 
surface dissolved oxygen concentrations ranged from 4.3 to 12.6 
mg/l in the coastal waters near San Onofre (Allan Hancock, 1965).  
Results from previous monitoring studies showed that there was 
essentially no difference between concentrations measured at the 
Unit 1 downcoast control station and the discharge. DO concentra
tions varied among surveys but usually differed less than 0.5 
mg/l among stations during each survey (BC, 1977). Surface pH in 
coastal waters near San Onofre have been reported to range from 
7.5 to a maximum of 8.6, with an average pH of 8.1 (Allan Hancock, 
1965). Results from previous monitoring studies showed that there 
was essentially no difference between values measured at the Unit 1 
downcoast control station and the discharge.  

C. RESULTS 

Vertical profiles of dissolved oxygen and pH were taken bi
monthly at all monitoring stations in conjunction with temperature 
and turbidity profiling. Although these data are not presented in 
this volume, they are available in computer compatible format on 
file at Brown and Caldwell.  

Dissolved Oxygen 

Surface dissolved oxygen concentrations at Stations Co, X0, 
and C22S are presented in Table 8-1 for each of the bimonthly
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Table 8-1. Surface Dissolved Oxygen, from Required Unit 1 
Operational and Units 2 and 3 Preoperational 
Monitoring Stations during 1978 

Unit 1 Units 2 and 3 
(Operational) (Pre-operational) 

Survey CO X0 C22S Mean J2S J2N J4S F22S Mean 
Date (Intake) (Discharge) (Control) (Unit 1) (Units 2 & 3) 

1/18/78 7.4 7.3 7.9 7.5 

3/7/78 8.0 8.0 7.6 7.9 

5/4/78 8.0 8.0 8.5 8.2 8.3 8.3 8.5 8.4 8.4 

7/10/78 8.1 8.0 7.9 8.0 7.7 7.6 7.6 7.7 7.7 

9/13/78 7.5 7.2 7.5 7.4 7.5 7.3 7.6 7.3. 7.4 

11/16/78 7.5 7.0 7.7 7.4 7.1 7.1 7.2 7.4 7.2 

surveys of 1978. Table 8-2 presents percent saturation of surface 
dissolved oxygen at Stations CO, XO, and C22S. Included in both 
tables are surface DO concentrations for Stations J2S, J2N, J4S, and 
F22S. These Units 2 and 3-stations were added after the March sur
vey.  

Surface DO concentrations at the required Unit 1 stations 
ranged from 7.0 mg/i at Station C22S during the November survey to 
8.5 mg/i at Station C22S during the May survey. Mean DO for each 
survey ranged from 7.4 to 8.2 mg/1. -Differences in surface DO among 
Unit 1 monitoring stations for each survey of 1978 ranged from 0.0 
to 0.7 mg/i. The largest difference in DO (0.7 mg/1) occurred 
between the SONGS 1 discharge (XO) and control Station C22S during 
the November survey, a difference of less than 10%. Surface DO con
centrations at the required Units 2 and 3 stations ranged from 
7.1 mg/i at Stations J2S and J2N during the November survey to 
8.5 mg/1 at Station J4S during the May survey. Mean DO for each 
survey ranged from 7.2 to 8.4 mg/i. Differences in surface DO 
among the Units 2 and 3 monitoring stations for each survey of 1978 
ranged from 0.0 to 0.3 mg/i.  

Table 8-2. Surface Dissolved Oxygen Percent Saturation, from 
Required Unit 1 Operational and Units 2 and 3 
Preoperational Monitoring Stations during 1978 

Unit 1 Units 2 and 3 
(Operational) (Pre-operational) 

Survey CO X0 C22S Mean J2S J2N j4S F22S Mean 
Date (Intake) (Discharge) (Control) (Unit 1) . (Units 2 & 3) 

1/18/78 95.0 95.9 96.5 95.8 

3/7/78 98.7 114 93.0 102 

5/4/78 101 106 104 104 102 102 104 103 103 

7/10/78 108 117 105 110 102 105 101 104 103 

9/13/78 103 98.8 100 101 102 101 100 98.3 100 

11/16/78 96.4 91.2 97.0 94.9 89.7 89.9 90.9 94.3 91.2
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Surface DO concentrations at all monitoring stations ranged 
from 6.2 mg/1 at Station C2N during the September survey to a 
maximum of 9.6 mg/i at Station F2S during the July survey. The 
1978 mean for surface DO at all stations was 7.7 mg/1, which was 
equal to the 1978 mean of the required stations. Surface DO at all 
stations varied among surveys, with lowest concentrations observed 
during the autumn and winter surveys and highest concentrations 
observed during the spring and summer surveys. The largest spatial 
variation occurred during the July survey when surface DO concen
trations varied 2.2 mg/1 between Stations HO and F2S. The smallest 
spatial variation occurred during the January survey when surface 
DO concentrations varied 1.0 mg/i between Stations F6N, A6S, BlS, 
and Cl4N. Surface DO concentrations greater than 0.42 standard 
deviations from the mean were not observed during 1978.  

Percent saturation of surface dissolved oxygen during 1978 
was calculated as a function of temperature and salinity (Table 8-2) 
DO saturation measured at required Unit 1 monitoring stations ranged 
from 91.2% to 117%, with a mean of 101% saturation. Spatial trends 
in DO saturation were not evident; however; a seasonal trend was 
observed. Highest saturation was observed during summer surveys, 
while lower saturation was observed during winter surveys. Percent 
saturation of surface dissolved oxygen at the Units 2 and 3 pre
operational monitoring stations ranged from 89.7% to a maximum of 
105%, with a mean of 99.3%. Similar to data from Unit 1 stations, 
data from Units 2 and 3 stations exhibited no spatial trends, but 
the same seasonal trend was evident.  

Hydrogen Ion Concentration (pH) 

Surface pH at required Unit 1 Stations CO, XO, and C22S are 
presented in Table 8-3 for each of the bimonthly surveys of 1978.  
Required Units 2 and 3 Stations J2S, J2N, J4S, and .F22S were added 
after the March survey. Vertical profiles of pH were also taken at 
all other ETS monitoring stations.  

Table 8-3. Surface Hydrogen Ion Concentrations (pH) from 
Required Unit 1 Operational and Units 2 and 3 
Preoperational Monitoring Stations during 1978 

Unit 1 Units 2 and 3 
(Operational) (Pre-operational) 

Survey CO X0 C22S Mean J2S J2N j4N F22S Mean 
Date (Intake) (Discharge) (Control) (Unit 1) (Units 2 & 3) 

1/18/78 8.05 8.07 8.11 8.08 

3/7/78 8.07 8.06 8.09 8.07 

5/4/78 8.19 8.16 8.27 8.21 8.16 8.16 8.24 8.27 8.21 

7/10/78 8.06 8.05 8.31 8.14 8.10 B.13 8.10 8.30 8.16 

9/13/78 8.27 8.24 8.51 8.34 8.30 8.29 8.29 8.54 8.36 

11/16/78 8.08 8.07 7.98 8.04 8.07 8.06 8.07 7.95 8.04
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Surface pH at the required Unit 1 stations ranged from 7.98 
at Station C22S during the November survey to 8.51 at Station C2S 
during September survey. Mean pH for each survey ranged from 8.04 
during November to 8.34 during September. Differences in surface 
pH among Unit 1 monitoring stations for each survey of 1978 ranged 
from 0.01 to a maximum of 0.27. The largest difference in pH (0.27) 
occurred between the SONGS 1 discharge (XO) and control Station 
C22S during the September survey, a 3% difference. Surface pH at 
the Units 2 and 3 required stations ranged from 7.95 at Station F22S 
during the November survey to a maximum of 8.54 at Station F22S 
during the September survey. Mean pH for each survey ranged from 
8.04 to 8.36. Differences in surface pH among stations for each 
survey of 1978 ranged from 0.0 to 0.25.  

Surface pH at all monitoring stations ranged from 7.67 at 
Station AO during the July survey to a maximum of 8.39 at Station 
C4S, also during the July survey. The mean surface pH for all sta
tions during 1978 was 8.14, which was statistically equivalent to 
the mean of the required stations. Surface pH at all monitoring 
stations varied among surveys, with lowest concentrations observed 
during the fall and winter surveys and highest concentrations observed 
during the spring and summer surveys. The largest spatial variation 
in surface pH was observed during the July survey, when a difference 
of 0.72 was observed between Stations AO and C4S. The smallest 
spatial variation in surface pH was observed during the January 
survey, when a difference of 0.11 was observed between Stations A2S 
and C2S. Surface pH variations greater than 0.11 standard deviations 
from the mean were not observed.
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Figure B-1. Temperature Profiles for January 18, 1978
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Figure B-1. Temperature Profiles for January 18, 1978 (cont'd)



TEMPERATURE (C 
.0 15 20 /0 /5 IV 10 15 IV /0 /5 20 /0 /5 20 /0 15 2 /0 15 20 25 

4 -4 

* 6 

*/2- 

-EA -EEN * EO 

/6- 1502- 1432- 1150 16 

I I I I _ I II_ 

4- ---- 4 

4--8- -4 

/6- -- 16 

4 -4 

E6- / 

30 5521 20 

u4 4 

* 20 20 

24- 24 

/0 15 20 /0 /5 20 /0 15 20 /0 15 20 to 15 20 /0 15 20 /0 15 20 .5 

Figure B-i. Temperature Profiles for Januar y 18, 1978 (cont'd)
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Figure B-1. Temperature Profiles for January 18, 1978 (cont'd)
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Figure B-2. Temperature Profiles for March 7, 1978
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Figure B-2. Temperature Profiles for March 7, 1978 (cont'd)
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Figure B-2. Temperature Profiles for March 7, 1978 (cont'd)
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UFigure B-2. Temperature Profiles for March 7, 1978 (cont'd)
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Figure B-3. Temperature Profiles for May 4, 1978
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Figure B-3. Temperature Profiles for May 4, 1978 (cont'd)
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Figure B-3. Temperature Profiles for May 4, 1978 (cont'd)
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Figure B-3. Temperature Profiles for May 4, 1978 (cont'd)
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Figure B-4. Temperature Profiles for July 10, 1978
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Figure B-4. Temperature Profiles for July 10, 1978 (cont'd)
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Figure B-4. Temperature Profiles for July 10, 1978 (cont'd)
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Figure B-4. Temperature Profiles for July 10, 1978 (cont'd)
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Figure B-5. Temperature Profiles for September 13, 1978
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Figure B-5. Temperature Profiles for September 13, 1978 (cont'd)
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Figure B-5. Temperature Profiles for September 13, 1978 (cont'd)
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Figure B-5. Temperature Profiles for September 13, 1978 (cont'd)
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Figure B-6. Temperature Profiles for November 16, 1978
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Figure B-6. Temperature Profiles for November 16, 1978 (cont'd)
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Figure C-1. Continuous Temperature Graphs for the Surface, 
Mid-depth, and Bottom of Stations C2S and C22S, 
January, 1978
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Figure C-2. Continuous Temperature Graphs for the Surface, 

Mid-depth, and Bottorn of Stations C2S and C22S, 

February, 1978
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Figure C-3. Continuous Temperature Graphs for the Surface, 
Mid-depth, and Bottom of Stations C2S and C22S, 

March, 1978
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Figure C-4. Continuous Temperature Graphs for the Surface, 
Mid-depth, and Bottom of Stations C2S and C22S, I April, 1978
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Figure C-5. Continuous Temperature Graphs for the Surface, 
Mid-depth, and Bottom of Stations C2S and C22S, 
May, 1978
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Figure C-6. Continuous Temperature Graphs for the Surface, 

Mid-depth, and Bottom of Stations C2S and C22S, 

June, 1978
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Figure C-7. Continuous Temperature Graphs for the Surface, 

Mid-depth, and Bottom of Stations C2S and C22S, 

July, 1978
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Figure C-8. Continuous Temperature Graphs for the Surface, 

Mid-depth, and Bottom of Stations C2S and C22S, 

August, 1978
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Figure C-9. Continuous Temperature Graphs for the Surface, 

15 and 30 Feet Depth, and Bottom of Stations F2S, 

Auaust. 1978
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Figure C-10. Continuous Temperature Graphs for the Surface, 

Mid-depth, and Bottom of Stations C2S and C22S, 

September, 1978
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Figure C-11. Continuous Temperature Graphs for the Surface, 

15 and 30 Feet Depth, and Bottom of Station F2S, 

Sentember. 1978
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Figure C-12. Continuous Temperature Graphs for the Surface, 

Mid-depth, and Bottom of Stations C2S and C22S, 

October, 1978
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Figure C-13. Continuous Temperature Graphs for the Surface, 
15 and 30 Feet Depth, and Bottom of Station F2S, 
October, 1978
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Figure C-14. Continuous Temperature Graphs for the Surface, 

Mid-depth, and Bottom of Stations C2S and C22S, 
November, 1978
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Figure C-15. Continuous Temperature Graphs for the Surface, 
15 and 30 Feet Depth, and Bottom of Station F2S, 
November, 1978
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Figure C-16. Continuous Temperature Graphs for the Surface, 
Mid-depth, and Bottom of Stations C2S and C22S, 
December, 1978
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Figure C-17. Continuous Temperature Graphs for the Surface, 
15 and 30 Feet Depth, and Bottom of Station F2S, 

December, 1978
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Figure D-1. Comparison of Intake, Discharge, and Ocean 

Ambient Temperatures, January. 1978
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Figure D-2. Comparison of Intake, Discharge, and Ocean 

Ambient Temperatures. February. 1978
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Figure E-4. Light Transmittance Profiles for July 10, 1978 (cont'd)
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Figure E-5. Light Transmittance Profiles for September 13, 1978 (cont'd)
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Figure E-37. March 7, 1978 Aerial Photograph Showing from 
1000 feet to 3000 feet Upcoast of the Discharge 

Figure E-38. March 7, 1978 Aerial Photograph Showing from the Discharge 
to 3000 feet Upcoast
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Figure E- . May 4, 1978 Aerial Photograph Showing from0fe 
eD sc hage to 3000 feet owcoast h icag
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Figure E-41. July 10, 1978 Aerial Photograph Showing from 3000 feet 
Downcoast to 1000 feet Upcoast of the Discharge 
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I7 

Figure E-42. July 10, 1978 Aerial Photograph Showing from 1000 feet 
Downcoast to 3000 feet Upcoast of the Discharge



Figure E-43. September 13, 1978 Aerial Photograph Showing the Area 
from 4000 feet Downcoast to 3000 feet Upcoast of the 
Discharge 

II 

Figure E-44. September 13, 1978 Aerial Photograph Showing from 
1000 feet Downcoast to 4000 feet Upcoast of the Discharge



Il 

Figure E-4. November 16, 1978 Aerial Photograph Showing from 
20eth Dcha to 000 feet ow coast o h icag
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I. INTRODUCTION 

A. PURPOSE OF THE STUDY 

The ongoing marine monitoring studies reported in this volume are 

0 being conducted to meet objectives approved by the Nuclear Regulatory Commission 

(NRC) as stated in the Environmental Technical Specifications (ETS), Docket No.  

50-206, Sections 3.1.2a(l) General Ecological Survey and 3.1.2a(2) Impingement 

* of Organisms for San Onofre Nuclear Generating Station (SONGS) Unit 1 and the 

Preoperational Monitoring Program (PMP) for SONGS Units 2 and 3. Broadly stated, 

the ETS objectives are to determine the effects of SONGS Unit 1 on the marine 

* resources in the vicinity of the station. The Preoperational Monitoring Program 

objectives are designed to provide a baseline for the determination of the nature, 

extent, and significance of the effects of SONGS Units 2 and 3 on the species 

0 composition, distribution, and abundance of plankton, fish, and epibenthic cobble 

substrate macrobiota. These studies are also being conducted in compliance with 

the National Pollution Discharge Elimination System (NPDES) permit for SONGS 

*p Unit 1 which requires that results be reported to the California Regional Water 

Quality Control Board (CRWQCB), San Diego Region and the regional office of the 

Environmental Protection Agency.  

B. LOCATION OF STUDY AREA 

SONGS Units 1, 2, and 3 are located at 330 22.5' N and 1170 32.5' W 

between the cities of Oceanside and San Clemente, California, on a narrow coastal 

plain which extends inland approximately 3 km from the beach to coastal foothills 

(Figure I-1). The site is adjacent to the U. S. Marine Corps Base at Camp 

Pendleton, and is bounded by the San Onofre State Beach on the north and south.  

The study area extends approximately 6.4 km (4 miles) upcoast, 11.5 km (7 miles) 
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downcoast, and 3.3 km (2 miles) offshore of SONGS. The study area was originally 

subdivided into environmental surveillance zones to provide for the general 

location of sampling stations prior to reconnaissance, which established the 
0 

exact locations.  

C. BACKGROUND 

Marine biological monitoring studies have been conducted in the 

vicinity of San Onofre since 1963 for the California Regional Water Quality 

Control Board, San Diego Region and reported on a semiannual basis. Data collected 

from 1963 to 1972 are summarized by EQA/MBC (1973)*. In 1976, the ETS program 0 

was accepted by the Board to replace the previous ongoing studies. In addition 

to the ongoing ETS biological study initiated in November 1974, the following 

studies are being conducted at SONGS by SCE: (1) a thermal tolerance study to 0 

define the optimum heat treatment for Units 2 and 3, (2) a construction monitoring 

program to evaluate the effects of the Units 2 and 3 construction on the marine 

environment, and (3) a physical-chemical oceanographic program, as part of the 0 

ETS, to evaluate non-radiological, abiotic receiving water characteristics, (4) 

an ichthyoplankton study to determine the baseline necessary to evaluate the 

nature, extent, and significance of the effects of SONGS Units 2 and 3 on ich- 0 

thyoplankton populations offshroe SONGS Units 2 and 3 and (5) a series of studies 

designed to fulfill section 316 (b) of the FWPCAA. In July 1978 the NRC approved 

a Preoperational Monitoring Program for San Onofre Units 2 and 3. This program 0 

is designed to complement and expand the existing ETS for Unit 1. Wherever 

possible, ETS and PMP field and laboratory activities were designed to comple

ment one another in order to maximize the acquistion of information. Preopera- 0 

tional monitoring program studies were initiated in the spring of 1978.  

In addition, the Marine Review Committee of the California Coastal 

Commission is conducting independent studies utilizing several investigators to 0 

*Environmental Quality Analysis, Inc. (EQA) and Marine Biological Consultants, 
Inc. (MBC). 1973. Thermal Effect Study Final Summary Report, San Onofre 
Nuclear Generating Station, Unit 1. Volumes 1 and 2. Prepared for Southern 
California Edison Company, Rosemead, California. n.p.  
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determine the impact of Unit 1 in specific areas of study and to predict the 

impact of Units 2 and 3 on the marine environment as part of a California 

Coastal Commission Permit Requirement for SONGS 2 and 3.  

Previous results of the ETS program have been reported in the 

following documents: 

1. San Onofre Nuclear Generating Station Unit 1 Semiannual 

Operating Report Environmental Technical Specifications November 1974 - July 

1975. Lockheed Center for Marine Research (LCMR) 1975.  

This report includes (1) a detailed description of sampling 
methods, (2) a description of the preliminary surveys used 
to establish stations, (3) a presentation of the physical 
and biological data collected, and (4) a preliminary analysis 
of those data.  

2. San Onofre Nuclear Generating Station Unit 1 Semiannual 

Operating Report Environmental Technical Specifications July - December 1975.  

(LCMR) 1976a.  

This report includes, (1) a presentation of physical and 
biological data collected, and (2) a .preliminary qualitative 
analysis of those data.  

3. San Onofre Nuclear Generating Station Unit 1 Annual Analysis 

Report - Environmental Technical Specifications January - December 1975. (LCMR) 

1976b.  

This report contains a detailed statistical analysis and 
interpretation of the 1975 physical and biological data 
presented in the two semiannual reports.  

4. San Onofre Nuclear Generating Station Unit 1 Environmental 

Technical Specifications Annual Operating Report - Volume I Oceanographic Data 

Summary January - December 1976. Brown and Caldwell (B and C) 1977a.  

This report includes a summary and preliminary interpretation 
of physical-chemical oceanographic data collected in 1976.  
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5. San Onofre Nuclear Generating Station Unit 1 Environmental 

Technical Specifications Annual Operating Report - Volume II January - December 

1976. (B and C) 1977b.  

This report includes a detailed analysis of oceanographic 
data collected during 1976.  

6. San Onofre Nuclear Generating Station Unit 1 Environmental 

Technical Specifications Annual Operating Report - Volume III Biological Data 

Summary January - December 1976. (LCMR) 1977a.  

This report contains a tabular summary of all biological 
data.collected during 1976.  

7. San Onofre Nuclear Generating Station Unit 1 Environmental 

Technical Specifications Annual Operating Report - Volume IV Biological Data 

Analysis January - December 1976. (LCMR) 1977b.  

This report contains a detailed statistical analysis and 
interpretation of all.biological data collected in 1976.  

8. San Onofre Nuclear Generating Station Unit 1 Environmental 

Technical Specifications Annual Operating Report January - December 1976.  

Biological Data Supplement (LCMR) 1977c.  

This report contains a tabular presentation of all raw 
data collected during 1976.  

9. San Onofre Nuclear Generating Station Unit 1 Environmental 

Technical Specifications Annual Operating Report - Volume I. Oceanographic 

Data Analysis January - December 1977. (B and C) 1978.  

This report presents a summary and analysis of oceano
graphic data collected during 1977.  

10. San Onofre Nuclear Generating Station Unit 1 Environmental 

Technical Specifications Annual Operating Report - Volume II Biological Data 

January - December 1977. (LCMR) 1978a.  

This report contains all raw biological data collected 
during 1977.  
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11. San Onofre Nuclear Generating Station Unit 1 Environmental 

Technical Specifications. Addendum to Biological Data Supplement January 

December 1977. (LCMR) 1978b.  

This report presents additional biological data such as 
field notes.  

12. San Onofre Nuclear Generating Station Unit 1 Environmental / 
Technical Specifications Annual Operating Report - Volume III Biological Data 

Analysis January - December 1977. (LCMR) 1978c.  

This report provides a detailed statistical analysis of 
biological data collected during 1977.  

D. SCOPE AND ORGANIZATION 

This document is Volume II of three volumes making up the Annual 

Operating Report submitted to the NRC and the CRWQCB as per the April 1 reporting 

deadline of the year following the year of data collection. Volume I summarizes 

non-radiological, abiotic receiving water characteristics including: receiving 

water temperature, turbidity, heavy metals (water column and sediment), dissolved 

oxygen, pH, and chlorine. This program was initiated under ETS requirements and 

has been expanded to fulfill PMP objectives for physical-chemical receiving water 

requirements. Volume III will quantitatively assess the environmental effects 

of sand spoil disposal during construction and dredging operations associated 

with the construction of SONGS Units 2 and 3. Areas under investigation include 

the sandy intertidal, subtidal infauna, and kelp bed areas adjacent to SONGS.  

This study represents a special study for the NRC under the preoperational moni

toring program.  

This document contains raw biological data collected in 1978. Plankton 

and fish data are collected under combined ETS and PMP requirements. Benthic data 

is organized into separate ETS and PMP sections because of differing sampling 

methodologies.  
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The physical and biological data analysis for 1978 will be submitted 

to the appropriate regulartory agencies by July 1, 1979. The analysis will pre

sent a detailed statistical evaluation, interpretation and discussion of bio

logical data collected in 1978 and will compare the 1978 data to data collected 

from 1975 through 1977. The emphasis of the analysis will be directed toward 

testing hypotheses and answering questions generated in reponse to ETS and PMP 

objectives. The ETS and NPDES permits specify that the annual Operating Report 

be forwarded to the NRC by April 1 of the year following the reporting year, but 

allows for analyses not completed by that date to be submitted by July 1 of 

that year.  

Biological sample collection dates for the 1978 calendar year are 

summarized in Table I-1.  

The purpose of all of these studies is to fulfill the objectives set 

forth in the ETS and PMP requirements. Fulfilling these objectives will not only 

satisfy the ETS and PNP requirements but will also provide, to date, the most 

comprehensive data base characterizing the nearshore biological environment off

shore SONGS Units 1, 2, and 3 with regard to (1) the dominant macrobiota of soft 

and hard bottom intertidal and subtidal habitats, (2) the nearshore fish community, 

(3) the nearshore plankton community, and (4) the major kelp beds in the vicinity 

of SONGS Units 1, 2, and 3.  

E. GENERATING STATION OPERATION 

The station was offline for maintenance April 5-25, and for overhaul 

and refueling September 7 - November 5, although water circulation continued 

intermittently. A complete history of station operation is presented in Figure 

1-2. A more detailed presentation is contained in Table 1-2. Included in the @ 

operation summary are conditions which may have influenced results of environmental 
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studies, such as circulator operating intervals, unit trips, major load changes, 

and circulating water tunnel configuration.  

Throughout the year, several times a week the circulators were "bumped" 

(stopped momentarily and then restarted). This allows debris collected on the 

condenser inlet to fall free increasing circulation (exposure) and reducing A T.  

These occurrences were not recorded due to their frequency but may have influ

enced fish entrapment.  

F. GENERAL WEATHER CONDITIONS OBSERVED OFFSHORE SONGS IN 1978 
Weather conditions offshore SONGS in 1978 were highly unusual com

pared to previous years. Prolonged storm conditions resulted in poor diver 

visibility, increased runoff and suspended sediment load. These effects hampered 

the location and establishment of PMP benthic stations. Some permanently marked 

ETS benthic cobble stations were completely covered with sand. Persistent rough 

weather also caused: (1) the cancellaion of the first bimonthly plankton sampling 

effort in 1978, (2) the disruption of an experimental.24-hr fish sampling study 

and (3) the loss of some buoys marking benthic stations. Storm activity may also 

have been responsible for destruction of settling plate arrays.  
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Table I-1. Schedule of biological surveys conducted at SONGS during 1978.  

N 
P E P 

SURVEY D T M JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

E S P 
S 

Plankton X X 7 11 
x x x 14-20 8-10 16-18 

Fish 
Receiving Waters X 15,16 

x 30,31 
x x x 14,15 15,16 11,12 12,13 

Impingement 
Normal Operation X X Weekly---------------------------------------------------------------------------------

Impingement 
Heat Treatments X X 12 2 17 24 20 13 3 

Benthos X X 1 10-25 14------25 16-26 
X 2-9 31------8 

Marine Radiological* 
Water X 4-19 

X X 7,8 11,12 17,21 9,18 17 17,18 

Animals X X 6------11 21------21 14-22 29------22 

Kelp X X 26 14,20 

Sediment X X 21-------7 20 

*Sample collection only; data under separate cover.
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Table I-2. SONGS 1, 1978 operation summary. This history has been 
reduced from the Station Watch Engineer's Log.  

DATE TIME OCCURRENCE 

JANUARY 

1 0001 Unit load at 455 MWe 

9 0300 Reducing unit load for outage 
0315 Unit load at 365 MWe 
0350 Increasing unit load 
0405 Unit at 454 MWe gross 

10 0344 Reducing unit load to check for ground on 
South Circulating Water Pump 

0403 Stopped South Circulator 
0425 Unit load at 382 MWe 
1050 Returned South Circulator to service 
1104 Unit at full load 

23 0400 Reducing unit load to 365 MWe for outage 
0420 Unit load at 365 MWe 
0455 Started unit load increase 
0515 Unit load at 452 MWe 

0 @ FEBRUARY 

1 Unit load at 455 MWe 

6 0300 Reducing unit load to conduct tests 
0345 Unit load at 205 MWe gross 
0500 Increasing unit load 
0600 Unit load at 450 MWe gross 

12 0800 Initiated unit load drop to 360 MWe for circ.  
water system heat treatment 

0920 Completed circ. water system tunnel reversal 
0940 Circ. water system intake temp. 100 0F 
1125 Circ. water system heat treat completed 
1215 Circ. water system temp. normal 
1325 Circ. water system tunnels returned to normal 
1325 Initiated load increase to full load 
1355 Unit load at 450 MWe 

26 0700 Started load decrease for condenser cleaning 
and stop valve testing 

0717 Stopped the South circ. water pump 
0745 Unit load at 210 MWe 
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Table 1-2. SONGS 1, 1978 operation summary (continued).  

DATE TIME OCCURRENCE 

FEBRUARY 

26 1028 Started the so. circ. water pump 
1055 Stopped the north circ. water pump 
1435 Started the north circ. water pump 
1545 Increasing unit load to full load 
1725 Unit load at 451 MWe 

MARCH 

5 2240 Reducing unit load to 385 MWe to stop north 
circulating water pump 

2252 Stopped north circulating water pump 

6 0001 Unit load at 267 MWe 
0012 Cleared the north bar rake and screen 
0020 Unit load at 210 MWe 
0240 Started increasing unit load 
0310 Unit load at 320 MWe and holding 
0700 Returned north screen to service 
0805 Unit at full load at 435 MWe 

7 0001 Started decreasing load for condenser cleaning 
and turbine stop valve test 

0055 Unit load at 210 MWe gross 
0125 Shut down the south circulating water pump 
0345 Started the south circulating. water pump 
0400 Increasing unit load 

8 1511 Reactor tripped from major system disturbance 
at SDG&E 

1925 Unit on line at 25 MWe 
2322 Unit at 450 MWe 

22 1043 Received a load runback during rod exercise test 
1100 Increasing unit load 
1109 Stopped load increase at 330 MWe gross 
1406 Started load increase to full load 
1430 Unit at 450 MWe gross 

29 2252 Reducing unit load to 210 MWe to locate condenser 
tube leak 

2344 Stopped north circulating water pump 
2400 Unit load at 210 MWe gross 
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Table 1-2. SONGS 1, 1978 operation summary (continued).  

DATE TIME OCCURRENCE 

MARCH 

30 0103 Increasing load to 275 MWe gross 
0115 Unit load at 275 MWe gross 
0522 Started north circulating water pump 
0529 Started load increase to full load 
0612 Unit at full load 

APRIL 

2 0200 Reducing unit load to heat treat circulating 
water tunnels 

0215 Unit load at 380 MWe 
0235 Completed reversal of the circulating water 

tunnels 
0450 Completed heat treat of the intake tunnel 
0620 Returned the circulating water tunnels to normal 

configuration 
0625 Increasing unit load 
0655 Unit at full load - 453 MWe gross 

5 2200 Started load decrease for maintenance outage 
2355 Unit off line for maintenance - No. & So.  

circulators stopped 

14 0835 Divers at work near intake and outfall 
1830 Divers clear of circulating water tunnels 
2315 Started So. circulating water pump 

19 0650 Reversed circulating water tunnels 
2130 Circulating water tunnels returned to normal 

21 1415 Reversed circulating water tunnels 

22 0410 Circulating water tunnels returned to normal 

23 1435 Started north circulating water pump 

24 0001 Unit startup in progress 
2345 Unit is rolling 

25 0001 Unit startup in progress - unit rolling 
2035 Unit at full load



Table 1-2. SONGS 1, 1978 operation summary (continued).  

DATE TINE OCCURRENCE 

MAY 

5 2200 Started reducing load at dispatchers request 
2252 Unit load at 250 MWe 

8 0500 Started load increase to full load 
0600 Unit load at 450 MWe 

9 2203 Reducing unit load to 250 MWe gross 
2240 Unit load at 250 MWe 

17 0812 Increasing unit load to 320 MWe for heat 
treatment 

0835 Unit load at 320 MWe 
0925 Started circ. water intake tunnel heat treat

tunnels reversed 
1110 Completed heat treat of circ. water intake 

tunnel reducing temperature to normal 
1130 Circ. water system temperature normal decreasing 

load to 250 MWe gross 
1205 Unit load at 250 MWe gross 
1240 Tunnels returned to normal 

18 0745 Started unit load increase 
0910 Unit at full load 
1738 Unit runback to 300 MWe 
1827 Increased unit load to 450 MWe 
2000 Unit load at 450 MWe 

19 2208 Started load decrease to 250 MWe 
2238 Unit load at 250 MWe 

20 2011 Stopped So. circulating water pump 
2230 Started So. circulating water pump 

21 1723 Stopped No. circulating water pump 
2235 Started No. circulating water pump 

22 1040 Stopped No. circulator to clear condenser 
1640 Started No. circulator returning condenser 

to service 

26 0843 Stopped No. circulator water pump 
1330 Started No. circulator water pump 
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Table I-2. SONGS 1, 1978 operation summary (continued).  

DATE TIME OCCURRENCE 

JUNE 

7 0700 Increasing unit load from 260 MWe to 450 MWe 
gross 

0900 Unit load at 430 MWe 

8 0001 Unit load at 443 MWe 
2105 Started unit load decrease to 250 MWe 

9 2130 Stopped no. circ. water pump 
2145 Unit load at 250 MWe gross 
2337 Started no. circ. water pump 

10 947 Stopped no. circ. water pump 
1526 Started north circulator water pump 

12 0837 Stopped north circulator water pump 

13 1652 Started north circulating water pump 

14 0545 Started unit load increase 
0755 Unit load at 428 MWe 
2100 Started unit load decrease to 250 MWe 
2145 Unit load at 250 MWe 

19 0655 Stopped no. circ. water pump 
1150 Started no. circ. water pump 

20 0600 Started unit load increase 
0800 Unit at 450 MWe 

23 2300 Started reducing unit load for circulating 
water heat treatment of intake tunnel 

2320 Unit load at 360 MWe net 
2345 Intake and outfall tunnels reversed 

24 0050 Started heat treatment of intake tunnel 
0235 Completed heat treatment of intake tunnel 
0315 Started unit load decrease to 250 MWe gross 
0400 Unit load at 250 MWe 
0410 Circulating water tunnels returned to normal 
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Table [-2. SONGS 1, 1978 operation summary (continued).  

DATE TIME OCCURRENCE 

JULY 

1 0001 Unit at 256 MWe 

3 0455 Stopped south circulating water pump 
0948 Started south circulating water pump 
1008 Stopped north circulating water pump 

9 0942 Started north circulating water pump 
1120 Reducing unit load to 200 MWe 
1130 Unit load at 195 MWe 
1155 Increasing .unit load to 250 MWe 
1210 Unit at 250 MWe 

10 0615 Increasing unit load to 450 MWe 
0837 Unit load at 450 MWe 

27 0430 Started unit load decrease for turbine stop 
valve test 

0450 Unit load at 340 MWe 
0545 Tests complete increasing unit load 
0650 Unit at full load 

28 1220 Divers in area of Unit I intake 
1430 Divers clear of Unit I intake 

AUGUST 

1 0001 Unit load at 449 MWe 

5 0001 Unit load at 422 MWe - unit coastdown 
in effect 

6 0001 Unit load at 440 MWe 

7 0001 Unit load at 427 MWe 

15 1315 Received approval to decrease unit load 
1330 Unit load at 380 MWe 
1545 Increasing unit load 
1650 Unit at full load 420 MWe 

18 2250 Unit load reduced to 150 MWe 

19 0155 Started increasing unit load 
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Table 1-2. SONGS 1, 1978 operation summary (continued).  

DATE TINE OCCURRENCE 

AUGUST 

19 0500 Unit load at 350 MWe 
1435 Unit load at 419 MWe 

20 0630 Started unit load drop for heat treatment 
0638 Unit load at 360 MWe 
0725 Circulating water tunnels reversed for 

heat treatment 
0815 Started heat treatment of the intake tunnel 
1000 Completed heat treatment of the intake tunnel 
1120 Returned circulating water tunnels to normal 

configuration 
1122 Increasing unit load 
1143 Unit load at 405 MWe 

21 0001 Unit load at 411 MWe 

24 0001 Unit load at 398 MWe - unit coastdown 

29 0001 Unit load at 384 MWe 

30 0505 Started reducing unit load to 250 MWe gross 
for work on No. & So. WATER BOXES 

0530 Unit load at 250 MWe gross 
1730 Started load increase to maximum 
1812 Unit 1 load at full load, 384 MWe 

31 Unit load at 398 MWe 

SEPTEMBER 

1 0001 Unit load at 384 MWe 

5 2154 Stopped south circulating water pump due 
to sheared pin.  

2204 Started south circulating water pump 

7 0302 Started reducing unit load to shutdown 
0511 Unit off the line 
0740 Stopped north circulating water pump 

to clean condensers.  
1120 North circulating water pump returned 

to service 
1135 Stopped south circulating water pump 
1445 Started south circulating water pump 
1728 Rolled the unit 
1814 Unit on line at 25 MWe 
1900 Started increasing unit load 
2135 Unit load at 355 MWe gross 
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Table 1-2. SONGS 1, 1978 operation summary (continued).  

DATE TIME OCCURRENCE 

SEPTEMBER 

12 0351 Turbine tripped - reactor tripped 
0740 Rolled the turbine 
0846 Unit on line 
1000 Unit at full load 230 MWe - continuing 

increase of load 

13 0001 Unit load 380 MWe 
0700 Reversed tunnels for heat-treatment of 

intake tunnel 
0815 Started heat treating the intake tunnel 
1000 Completed heat treating the intake tunnel 
1115 Circulating water tunnels returned to normal 

15 0001 Unit load at 338 MWe 
2045 Started reducing load to remove unit from 

service for overhaul and refueling 
2210 Unit off line by anti-motoring trip 

16 2210 Stopped north circulating water pump 

17 .1820 Started south circulating water pump 
NOTE: south circulating water pump shut
down sometime during the last 48 hours - no 
note on this event 

18 1250 Diver working in the north intake structure 
ocean side of the traveling rakes 

1345 Stopped the south circulating water pump 
for diver work 

1455 Diver is out of the intake structure after 
removing debris from stop log slots 

2045 Started the south circulating water pump.  
Stopped south circulating water pump - No 
log entry for time of occurrence 

OCTOBER 

1 0001 Unit shutdown for fueling and maintenance 

13 1048 Diver in the circulating water outfall 
tunnel for inspection 

1245 The diver is out of the circulating water 
outfall tunnel 

1800 Diver out of the intake tunnel and is 
inspecting gates 9, 10, 11 and 12 

1840 Diver has completed inspection of 
circulating water gates 

23 1055 Divers inspecting the circulating water system 
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Table [-2. SONGS 1, 1978 operation summary (continued).  

DATE TIME OCCURRENCE 

OCTOBER 

26 1415 Started south circulating water pump 
2315 Stopped south circulating water pump 

27 0245 Started south circulating water pump 
0300 Stopped south circulating water pump 
1640 Started south circulating water pump 

28 0015 Started north circulating water pump 
0115 Stopped south circulating water pump due to 

high pressure differential 
0145 Stopped north circulating water pump due to 

high vibration 
0500 Restarted north and south circulating 

water pump 
0915 Stopped north circulating water pump 

29 0116 Stopped south circulating water pump for 
testing 

0545 Started south circulating water pump 
NOTE: South Circulator stopped with 
no entry in log 

2235 Started south circulating water pump 

31 1620 Started north circulating water pump 

NOVEMBER 

1 0001 Reactor at hot shutdown 

3 1620 Started north circulating water pump 
stopped the south circulating water pump 

2115 Started south circulating water pump and 
stopped the north circulating water pump 

4 1300 Diver inspecting north bar rakes 
1400 Diver has completed inspection north intake 

no. circulating water pump started? 

5 1110 Unit rolling at 200 R.P.M.  
1145 Unit rolling at 600 R.P.M.  
1247 Unit on line 
1445 Unit load increased from 25 MWe to 45 MWe 
2255 Unit off line for turbine test 
2315 Unit on line 
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Table 1-2. SONGS 1, 1978 operation summary (continued).  

DATE TIME OCCURRENCE 

NOVEMBER 

6 0001 Unit load 35 MWe - increasing to 130 MWe 
0143 Unit tripped from steam flow 
0630 Unit on line at 25 MWe 
0915 Unit load increased to 8% of full power 
1015 Increasing unit load to 30% 
1100 Unit load at 20% 
1230 Unit load at 135 MWe 
1925 Reactor power going to 60% 
2030 Unit load at 250 MWe 
2155 Unit on load limit 

7 1818 Increasing unit load to 90% reactor power 
2235 Unit load at 405 MWe 

9 1930 Unit load increase to 453 MWe 

10 0230 Reactor trip 
1155 Rolled the turbine 
1247 Unit on the line at 25 MW 
1530 Increasing unit load 
2020 Unit at fullload 

DECEMBER 

1 0001 Unit load at 451 MWe 

2 0730 Initiated unit load drop to 360 MWe for 
heat treatment of circulating water system 

0755 Unit load at 360 MWe 
0820 Completed reversal of circulating water 

system gates for heat treatment 
0850 Started heat treatment of the circulating 

water system intake temp. 100 0 F 
1035 Completed heat treatment of circulating 

water system - reducing water temperature to 
normal 

1240 Completed returning circulating water system 
system gates to normal 

1240 Started increasing unit load to full power 
1300 Unit load at 100% power 

20 0300 Started load reduction for reactor operator 
testing and minor maintenance 

0348 Stopped So. circulating water pump 
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Table 1-2. SONGS 1, 1978 operation summary (continued).  

DATE TIME OCCURRENCE 

DECEMBER 

20 0451 Unit off line 
0815 Started So. circulating water pump 
0820 Stopped No. circulating water pump 
1230 Started No. circulating water pump 
1702 Unit on line at 30 MWe 
2255 Unit load at 450 MWe 
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II. PLANKTON - RECEIVING WATERS 

This program was designed to determine the nature, extent, and signifi

cance of the effects of SONGS Units 1,2, and 3 operations on the species 

composition, distribution and abundance of plankton offshore SONGS. This 

single program meets the requirements of both the ETS and PMP.  

A. METHODS 

A detailed description of station locations and field and labora

tory methodology is given in combined ETS and PMP procedures (SCE R&D/LCMR, 

Procedures P-0-8/78). A general review is presented below.  

Seventeen stations make up the array of plankton sampling stations 

included in the combined Unit 1 ETS and Units .2 and 3 PMP programs (Figure 

II-1). These are arranged in three transects, each transect being oriented 

parallel to the coastline. Each transect includes stations .located 

directly offshore of SONGS and stations extending upcoast and downcoast 

from SONGS. Eight stations lie along the 10-m isobath (Zones 5, 1A, OA, 2A, 

and 6), five stations lie along the 15-m isobath and the remaining four lie 

along the 30-m isobath. Surveys during March and May were conducted at in

shore stations 1-7 (Figure II-1) in accordance with ETS requirements. Single 

samples were taken on one day at two discrete depth strata utilizing a plankton 

pump.  

continued in September and November. Biological samples collected include 

zooplankton samples and whole-water samples for analysis of chlorophyll a 

concentration. These are collected concurrently at each station using a 

Lockheed designed plankton pump system. Samples are collected from two 

strata within the water column at each station. The upper stratum extends 

from the surface to 5-m depth for the stations located along the 10-m 
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isobaths and from the surface to 8-m depth at stations along the 15 and 30-m 

isobaths. The lower stratum encompasses the depth interval from 5 to 10-m 

at the stations located on the 10-m isobath and from 8 m to the bottom for 

the deeper stations. Within each of these strata, samples are integrated 

with 1.3 m3 of water being sampled at each 1-m depth interval within a 

stratum. Zooplankton samples are concentrated by filtering through 202-11m 

mesh plankton net. A 450-ml whole-water sample is obtained for analysis 

for chlorophyll a and phaeopigment concentration by collecting a small 

fraction of the water pumped through the plankton net. Two replicate water 

samples and two replicate zooplankton samples are collected from each 

stratum at each station. This procedure is repeated on three days within a 

seven day period for each bimonthly survey except that stations 2,3, and 5 

are not sampled on the second and third days. All samples are collected 

during daylight hours.  

Laboratory analysis includes identification and enumeration of 

select zooplankton taxa. Enumerated categories consist of Penilia aviro

stris, Acartia tonsa, Acartia spp. copepodites, Corycaeus anglicus, 

Enterpina acutifrons, Labidocera trispinosa copepodites, Oithona ocuZata, 

Paracalanus parvus, Paracalanus parvus copepodites, all other copepods as 

an aggregate, cypris larvae, cyphonautes larvae, Sagitta spp., and all 

other plankton taxa as an aggregate. If an additional taxon is found to 

comprise more than 30% of the samples during a survey, it is enumerated 

as well. Generally zooplankton samples are sufficiently dense that sample 

abundances are estimated from subsamples. In addition to zooplankton sample 

processing, whole-water samples are examined with a Turner fluorometer for 

the determination of chlorophyll a and phaeopigment concentrations.  

Physical data are collected concurrently with biological sampling.  

A temperature-depth and transimissivity-depth profile, with measurements 
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taken at 1-m intervals, is obtained each time a plankton station is occupied 

using a Martek XMS temperature-transmissivity unit. Gross current speed and 

direction of flow is estimated by deployment of a sub-surface drogue for 

a measured length of time (15 min. to 1 hour) while each station is 

occupied. Meteorological information, including percentage of cloud 

cover, wind, and sea conditions is obtained each time a station is 

occupied.  

Bimonthly plankton surveys for Unit 1 ETS were scheduled during 

January, March, May, July, September, and November of 1978. The January 

survey could not be conducted due to persistently inclement weather.  

B. RESULTS 

Data collected during the 1978 plankton surveys are presented in 

the following raw data tables. These tables are presented by survey in 

chronological order. Zooplankton abundance (species and total) is present

ed for each station with stations sequentially ordered within each survey.  

Chlorophyll a and phaeopigment data are presented by survey and station 

as are temperature, transmissivity, drogue, and weather data. Where 

available ancillary comments on biological phenomena occurring during 

the surveys are presented.  

A table of arrival and departure times for each station arranged 

by survey and date is presented to indicate the time interval over which 

biological samples and physical data were collected.  
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PLNRTON SEATION 12 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE,- AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN- SAMPLE. MARCH 7, 1978 - UNIT 1 

I I SAMPLE DEPTH I 

I I 0-5 M i1 5-1M I 
I TAXA ----------------
I I REPLICATE A I REPLICATE B* II REPLICATE A I REPLICATE B* I 

I -- --- - - - -- --- - - --- - - - -- - - - --- ------ -- - - -
I I NO./M3 RANK % I NO./M3 RANK % II NO./M3 :RANK % I NO./M3 RANK I 

II I *II I I 
I ARTHEROPODA II I 
I CLADOCERA I I II I 
I PENILIA AVIROSTRIS I 167.4 4 7.77 I / / / II 34.9 12 1.23 I / / / I 
I COPEPODA III I I 
I ACARTIA TONSA I 96.7 7 4.49 I / / / II 54.8 10.5 1.94 I / / / I 
I ACARTIA SPP.(COPEPODITES) 1 617.6 1 28.67 I / / / 11 458.2 3 16.20 I / / / I 
I CORYCAEUS ANGLICUS I 323.7 3 15.03 I / / / II 338.6 4 11.97 I / / / I 
I EUTERPINA ACUTIERONS I 93.0 8 4.32 I / / II 109.6 8 3.87 I / / / I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 29.8 11 1.38 I / / / II 64.7 9 2.29 I / / / I 
I OITHONA OCULATA I 0.0 .14 0.00 1 / / / II 14.9 13 0.53 I / / I 
I PARACALANUS PARVUS I 37.2 10 1.73 1. / / II 139.4 6 4.93 I / / / I 
I PARACALANUS PARVUS(COPEPODITES) I 89.3 9 4.15 I / / / II 557.8 2 19.72 I / / / I 
I OTHER COPEPODS I 115.3 6 5.35 I / / / II 263.9 5 9.33 I / / / I 

,1 1 CIRRIPEDIA I II I 
141 CYPRIS LARVAE I 3.7 13 0.17 I / / / II 0.0 14 0.00 I / / / I 
I gII II I 
IECTOPROCTA II I 
I CYPHONAUTES LARVAE I 130.2 5 6.04 I / / / II 129.5 7 4.58 I / / / 1 
I . I III II 
ICHAETOGNATHA I I 11 I I 
I SAGITTA SPP. 1 18.6 12 0.86 I / / / 11 54.8 10.5 1.94 I / / / I 
I .I IIII 
I INVERTEBRATES,UNIDENT. I l I I 
I OTHER PLANKTON TAXA COMBINED I 431.5 2 20.03 I / / / II 607.6 1 21.48 I / / / I 

Total Zooplankton 2154.0 2828.7 

*Only one replicate taken



PLANKTON STATION 2: EOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. MARCH 7, 1978 - UNIT 1 

SAMPLE DEPTH I 
I- ------- - ----------------------------- --------.-----.---

0-5 M II 5-10 M 
TAXA ---------------------------------- ----------------------------- ---------------

I REPLICATE A I REPLICATE B* II REPLICATE A I REPLICATE B* I 
I -------------------- -------------------------------------------

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK. % I NO./M3 RANK % I 
---- ~~~~---------- - --- - - ------ -- - - - - - --------------------

IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 566.3 3 15.66 I / / / II 171.1 6 6.25 1 / / / I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 78.7 9.5 2.18 I / / / II 78.1 10 2.85 I / / / I 
I ACARTIA SPP.(COPEPODITES) I 232.5 5 6.43 I / / / II 133.9 8 4.89 I / / / I 
I CORYCAEUS ANGLICUS I 690.0 2 19.09 I / / / 11 282.7 5 10.33 I I / / I 
I EUTERPINA ACUTIFRONS I 105.0 8 2.90 I / / / II 167.4 7 6.11 I / / I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 78.7 9.5 2.18 I / / / II 89.3 9 3.26 I / / / I 
I OITHONA OCULATA I 7.5 14 0.21 1 / / / II 3.7 14 0.14 I / / / I 
I PARACALANUS PARVUS I 15.0 13 0.41 I / / / II 48.4 12 1.77 I / / / I 
I PARACALANUS PARVUS(COPEPODITES) 1 172.5 7 4.77 I / / / I 364.6 2 13.32 I / / /  

II OTHER COPEPODS I 198.7 6 5.50 I / / / II 349.7 3 12.77 I / / / I 
-I CIRRIPEDIA I 1 II I 
001 CYPRIS LARVAE I 41.2 11 1.14 I / / / II 33.5 13 1.22 1 / / / I 

iI 1 II I 1 
IECTOPROCTA I I II 1 
I CYPHONAUTES LARVAE I 397.5 4 11.00 1 / / / II 301.3 4 11.01 I / I / I 

ICHAETOGNATH1A II I I 
I SAGITTA SPP. I 33.7 12. 0.93 I / / / II 63.2 11 2.311 / / / I 
I I I I I 1 I 
IINVERTEBRATES,UNIDENT. I 1 II I 
I OTHER PLANKTON TAXA COMBNED I 997.5 1 27.59 I / / / 11 651.0 1 23.78 I / / / I 

Total Zooplankton 3615.0 2738.1 

*Only one replicate taken 

* 0 *



PLATNKTON STATION 3: 2OOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMIBER 
OF INDIVIDUALS IN SAMPLE. MARCH 7, 1978 - UNIT 1 

---------------------------------------------------------------------------------------------------------------------------------------------------

SAMPLE DEPTH 
-------------------------------------- --------------------------------------------------------
I 0-5 M 11 5-10 MI 

TAXA I---------------------------------------------------------------------------------------------
I REPLICATE A I REPLICATE B* II REPLICATE A I REPLICATE B I 
I---------------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % 1 NO. /M3 RANK % I I4O. /1M13 ANK 

----------------------------------------------------------------- I----------------------------------------------------------------------------

IARTHROPODA I 1 II 
I CLADOCERA I 1 II 
I PENILIA AVIROSTRIS I 412.5 3 12.97 1 / / / 11 31.0 9.5 2.42 I / / / I 
I COPEPODA I 1 I1 
I ACARTIA TONSA 1 268.4 5 8.44 I / / / II 14.3 11 1.12 1 / / / 
I ACARTIA SPP.(COPEPODITES) I 974.2 1 30.63 I / - / / II 100.0 5 7.82 I / / / 
I CORYCAEUS ANGLICUS I 273.4 4 8.59 I / / / II 138.1 4 10.80 I / / / 
I EUTERPINA ACUTIFRONS I 24.9 12 0.78 I / / / II 57.1 7 4.47 I / / / I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 79.5 9 2.50 1 / / / 11 31.0 9.5 2.42 I / / / I 
I PARACALANUS PARVUS I 29.8 11 0.94 I / / / 11 38.1 8 2.98 I / / / I 
I PARACALANUS PARVUS(COPEPODITES) I 193.8 6 6.09 I / / / II 319.0 1 24.95 I / / / I 
I OTHER COPEPODS I 149.1 7 4.69 I / / / II 176.2 3 13.78I / / / I 

I II III 
1IECTOPROCTA I 
'.O0 CYPHONAUTES LARVAE I 119.3 8 3.75 I / / / II 66.7 6 5.21 I / / / I 

ICHAEOGE\ThA IIIIII 
I SAGITTA SPP. I 49.7 10 1.56 I / / II 9.5 12 0.74I / / / 

I~~ I 11 
I lNVE!TEED.ATES , UDDET. I. I I 
I OThEE. 'PL'TO-D TAXA CO'MINED I 606.4 2 19.06 I / / / 11 297.6 2 23.21 / /  

Total Zooplankton 3180.9 1278.6 

*Only one replicate taken



PLANKTON STATION 4: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. MARCH 7, 1978 - UNIT 1 

SAMPLE DEPTH I 
-- ------- ------------------------------ -----------

0-5 M II 5-10 M 
TAXA I-- ------------------------------------ - ------------

I REPLICATE A I REPLICATE B* II REPLICATE A I REPLICATE B* I 
------ ------------------------- ------------------------------------------------

I NO./M3 RANK %- I-NO./1M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 253.0 4 10.46 I / / / 11 42.2 8.5 3.11 I / / / I 
I COPEPODA I 1 11 1 
I ACARTIA TONSA I 79.4 9 3.28 I / / / II 27.3 11 2.01I / / / I 
I ACARTIA SPP.(COPEPODITES) I 332.3 3 13.74 I / / / II 169.0 5 12.45 I / / / I 
I CORYCAEUS ANGLICUS I 359.6 2 14.87 I / / / II 188.9 3 13.92 I / / / I 
I EUTERPINA ACUTIFRONS I 131.4 7 5.44 I / / / II 146.6 6 10.81 I / / / I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 37.2 12 1.54 I / / / II 42.2 8.5 3.11 I / / / I 
I OITHOMUA OCULATA I 0.0 14 0.00 I / / / II 5.0 13 0.37 I / / / I 
I PAPACALANUS PARVUS I 69.4 10 2.87 I / / / II 49.7 7 3.66 I / / /  
I PARACALANUS PARVUS(COPEPODITES) 1 183.5 5 7.59 I / / / 11 248.5 1 18.32 I / / / I 
. OTHIER COPEPODS I 158.7 6 6.56 I / / / II 181.4 4 13.37 / / / 

WI CIRRIPEDIA I I II I 
I CYPRIS LARVAE I 2.5 13 0.10 I / / / II 0.0 14 0.00 I / / / I 

IIIII I 
I ECTO.ROCTA I I 
I CYPOAUTE3S LARVAE I 99.2 8 4.10 1 / / / I 29.8 10 2.20 I / / / I 

CEAETOGATEA I IIII 
SAGITTA SPP. I 39.7 11 1.64 I / / II 22.4 12 1.651 / / / I 

II II II 
I INVETEBRTiESUNIDENT. I I 

OTHER PLANTON TAXA COMBINED I 672.1 1 27.79 I / / / II 203.8 2 15.02 I / / / I 

Total Zooplankton 2418.2 1356.9 

*Only one replicate taken 

* * *0*



PLANKTON STATION 5: OOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, .AD PZRCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. MARCH 7, 1978 - UNIT 1 

I SAMPLE DEPTH I 

I 0-5M II 5-10 M I 
I TAXA I -----------
I I REPLICATE A I REPLICATE B* II REPLICATE A I REPLICATE B* I 
I I--1------------ ---------------.- - - -- 

I NO../M3 RANK V I NO./M3 RANK 4 fl NO./M3 RANK ' I NO./M3 RANK % I 

II II II 
:IARTHROPODA II II I I 
I CLADOCERA I II 
I PENILIA AVIROSTRIS I 422.5 2 15.95 I / / / II 29.6 13 0.90 I / / / I 
I COPEPODA I I III I 
I ACARTIA TONSA I 188.9 7 7.13 I / / / II 34.6 11.5 1.06 I / / / I 
I ACARTIA SPP.(COPEPODITES) 1 417.5 3 15.76 I / / / LI 64.2 8 1.96 I / / / I 
I CORYCAEUS ANGLICUS I 278.3 5 10.51 1 / / / II 355.7 5 10.86 I / / / I 
I EUTERPINA ACUTIFRONS I 29.8 11.5 1.13 I / / / II 340.9 6 10.41 I / / / I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 29.8 11.5 1.13 I / / 11. 59.3 9 1.81 1 / / / I 
I OITHONA OCULATA I 0.0 13.5 0.00I / / / II 118.6 7 3.62. I / / I 
I PARACALANUS PARVUS I 59.6 10 2.25 I / / / 11 578.1 3 17.65 I / / / I 
I PARACAIANUS PARVUS(COPEPODITES) I 149.1 8 5.63 1I/ / / II 622.5 1 19.51 I / / / I 
I OTHER COPEPODS 1 288.3 4 10.88 I/ / 11 370.6 4 11.31I / / / I 

WI CIRRIPEDIA II I 
"I CYPRIS LRVAE I 0.0 13.5 5.00 I / / / II 49.4 10 1.51 I / / / I 
I I III II 
rECTOPROCTA I II I I 
I CYPHONAUTES LARVAE 1 198.8 6 7.50 I / / / II 19.8 14 0.60 1 / / / I 
I * I III I I 
JCHAETOGNATHA I II I I 
I SAGITTA SPP. I 69.6 9 2.63 I / / / II 34.6 11.5 1.06 I / / / I 
I.I IIII 
IENVERTEBRATES,UNIDENT. II I I 
I OTHER PLANKTON TAXA COMBINED I 516.9 1 19.51 I / / / II 597.8 2 18.25 I / / / I 

Total Zooplankton 2649.1 3275.7 

*Only one replicate taken



PLANKTON STATION 6: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OP ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. MARCH 7, 1978 - UNIT 1 

SAMPLE DEPTH I 
I- - - - - -- - - - - - - - - - - -- - - - ---- --- - - --- ---- "" " 

1 0-5 M II 5-10 M 
ITAXA I1 - ------- -~ ~ -- - - - - - -- - - - - - - -- - - - - -- -- - - - - - --- - - -- -

I REPLICATE A I REPLICATE B* II REPLICATE A I REPLICATE B* 
I--------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % I NO./M3 RANK % I NO./M3 RANK I 

IARTHROPODA I 
I CLADOCERA I 
I PENILIA AVIROSTRIS I 472.2 3 16.89 I / / / II 72.1 6 4.22 I / / / I 
I COPEPODA I I II I 1 
I ACARTIA TONSA 1 136.7 5 4.89 I / / / II 37.3 11 2.18 I / / / I 
I ACARTIA SPP.(COPEPODITES) I 790.3 1 28.27 I / / / II 64.6 7 3.78 I / / / I 
I CORYCAEUS ANGLICUS I 238.6 4 8.53 I / / / II 275.8 3 16.13 1 / / / I 
I EUTERPINA ACUTIRONS I 106.9 8 3.82 I / / / II 99.4 5 5.81 I / / 1 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 27.3 11 0.98 I / / / II 22.4 12 1.31 I / / / I 
I PARACALANUS PARVUS I 32.3 10 1.16 I / / / 11 42.2 10 2.47 I / / / I 
I PARACALANUS PARVUS(COPEPODITES) 1 116.8 6.5 4.18 I / / / II 206.3 4 12.06 I / / / I 
I OTHER COPEPODS I 116.8 6.5 4.18 I / / / II 333.0 2 19.48 I / / / I 

LJI CIRRIPEDIA II 
I CYPRIS LARVAE I 2.5 13 0.08 I / / II 9.9 13 0.58I / / / I 
I I 1 1 11 
IECTOPROCTA I I I1 
I CYPHONIAUTES LARVAE 1 39.8 9 1.42 1 / / / II 62.1 8 3.63 I / / / I 
I I I 1 1 1 1 

ICHAETOGNATHA III I 
I SAGITTA SPP. I 14.9 12 0.53 I / / II 59.6 9 3.49 I / / / I 

I.I IIII 
IINVERTEBRATES,UNIDENT. 1 II 
I OTHER PLANKTON TAXA COMBINED I 700.8 2 25.07 I / / / II 425.0 1 24.85 I / / / I 

Total Zooplankton 2795..7 1209.7 

*Only one replicate taken 

* 0 *



** *0 

PLANKTON STATION 7: BOOPLANKTON ABUNDANCES PRESSED AS NUMBER PER 
CUBIC METER, RANK ODER OF ABUNDANCE,. AD PERCENTAGE Of TOTAL NUMBER 
OF INDIVIDUALS IN. SAMPLE. MARCH 7, 1978 - UNIT 1 

I SAMPLE DEPTH 1 
-- --.------------------ -- ------------ -------- I 

B-5 M 1i 5-18M I 

TX I--------------- -----
I I REPLICATE A I REPLICATE B* II REPLICATE A I REPLICATE B* I 

II I -- - -- - - ----- ------ - ------ - - - - -- - - - - - -- -

II NO./M3 RANK & I NO./M3 RANK % 11 NO./M3 RANK 4 I NO./M3 RANK % I 

I 1 1 I I 

IARTHROPODA I I I 
I CLADOCERA 1I I I 

I PENILIA AVIROSTRIS I 372.0 4 12.44 I / / / II 80.0 6.5 6.06 I / / / I 

I COPEPODA I I II 1 
I ACARTIA TONSA 1 327.4 5 10.95 I / / II 35.0 9 2.65I / / /  

I ACARTIA SPP.(COPEPODITES) I 662.2 2 22.14 I / / / II 160.0 4 12.12 I / / I I 

I CORYCAEUS ANGLICUS I 249.3 6 8.33 1 / / / II 175.0 3 13.26 I / / / I 

I EUTERPINA ACUTIFRONS I 26.0 10 0.87 I / / / II 22.5 11.5 1.70 I / / / I 

I LABIDOCERA TRISPINOSA(CQPEPODIYES) I 7.4 11 0.25 I / / / II 30.0 10 2.27 I / / / I 

I OITHONA OCULATA I 0.0 13 0.00 I / / / II 5.0 14 0.38 I / / / I 

I PARACALANUS PARVUS I 0.0 13 0.0 1 / / / II42.5 8 3.221 / / /  

I PARACALANTS PARVUS(COPEPODITES) I 48.4 8.5 1.62 I / / / 11 120.0 5 9.09 I / / / I 

I OTHER COPEPODS I 85.6 7 2.86 I / / 11 182.5 2 13.83 I / / I 

I CIRRIPEDIA I I II 
WI CYPRIS LARVAE I 0.0 13 0.00 I / / / 11 12.5 13 0.95 I / / / I 

I IIII 

IECTOPROCTA I II 
I CYPHONAUTES LARVAE I 744.0 1 24.88 I / / / 11 80.0 6.5 6.06 I / / / I 

I I II  
ICHAETOGNATHA I 1 
I SAGITTA SPP. I 48.4 8.5 1.62 I / / / 11 22.5 11.5 1.70 / / / I 

II1 I 
ILINVERTEBRATES,UNIDENT. II I I 

I OTHER PLANKTON TAXA COMBINED 1 420.4 3 14.05I / / / II352.5 1 26.701 / / / 

Total Zooplankton 2991.1 1320.0 

*Only one replicate taken



PLANKTON STATION 1: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. MAY 11, 1978 - UNIT 1 

------------------------------------------ --------- - - -------- ----------------------------

1 SAMPLE DEPTH 
-------- ------------------------------------------------------------ I 

0-5 M 11 5-10 M.  
TAXA I-------------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B * II REPLICATE A I REPLICATE B* I 
I-------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

---------------------------------------- -- --------------- - ------------------------------------

IARTHROPODA II I I 
I COPEPODA II I I 
I ACARTIA TONSA I 37.4 7.5 2.07 I / / / II 79.5 5 1.82I / / / 1 
I ACARTIA SPP.(COPEPODITES) I 829.2 1 45.99 I / / 113171.0 1 72.42 I / / / I 

I CORYCAEUS ANGLICUS I 37.4 7.5 2.07 1. / / / II 29.8 7 0.68 1 / / / I 

I LABIDOCERA TRISPINOSA(COPEPODITES) I 2.5 10 0.14 I / / / II 0.0 10 0.00 I / / / I 

I PARACALANUS PARVUS I 57.3 4 3.18 I / / / II 19.9 B 0.45 I / / / I 

I PARACALANUS PARVUS(COPEPODITES) 1 293.8 3 16.30 I / / / II 223.7 3 5.11 I / / / I 

I OTHER COPEPODS I 47.3 5 2.62I / / / II 54.7 6 1.25 I / / / I 

I CIRRIPEDIA I I II I I 
I CYPRIS LARVAE I 5.0 9 0.28I / / / 11 9.9 9 0.23I / / / I 

IIECTOPROCTA I III I 
..I CYPHONAUTES LARVAE I 42.3 6 2.35 I / / / II 84.5, 4 1.93 1 / / / I 

II IIIIII 
IINVERTEBRATES,UNIDENT. 1 II I I 
I OTHER PLANKTON TAXA COMBINED I 450.7 2 25.00 I / / / II 705.8 2 16.12 I / / / I 

Total Zooplankton 1802.8 4378.7 

*Only one replicate taken 

e e 0



PLANKTON STATION 2: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER,.RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. MAY 11, 1978 

I SAMPLE DEPTH 
1-----------------------------

SI 0-5 M i 5-10 M 
TAXA I------------------------------------

I REPLICATE A I REPLICATE B * II REPLICATE A I REPLICATE B* 
I 1--------------------------------------------------- --------
I I NO./M3 RANK A I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK I 

II II I 
IARTHROPODA I I il I 
I COPEPODA I 1 II I 
I ACARTIA TONSA I 96.7 6 1.99 I / / / II 297.6 4 3.64 I / / / 
I ACARTIA SPP.(COPEPODITES) 11956.8 1 40.28 I / / / 116041.7 1 73.95 I / / / 
I CORYCAEUS ANGLICUS I 81.8 7 1.68 I / / / II 193.5 7 2.37 I / / / 
I EUTERPINA ACUTIFRONS I 7.4 9 0.15 I / / / II 14.9 11 0.18 I / / / 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.0 10.5 0.00 I / / / II 74.4 10 0.91 I / / / 
I PARACALANUS PARVUS 1 111.6 5 2.30 I / / 11 163.7 8 2.00 I / / / 
I PARACALANUS PARVUS(COPEPODITES) 11741.1 2 35.83 I / / / II 223.2 6 2.73 I / / / 
I OTHER COPEPODS I 156.2 4 3.22 I / / / II 133.9 9 1.64 I / / / 

IIIII I 
IECTOPROCTA I I II I 
I CYPHONAUTES LARVAE I 44.6 8 0.92 I / / / II 267.9 5 3.28 1 / / / 

ICRAETOGNATHA I I I 
LnI SAGITTA SPP. I 0.0 10.5 0.00 I / / / 11 342.3 3 4.19 I / / / 
I I III 
IINVERTEBRATES,UNIDENT. II II 
I OTHER PLANKTON TAXA COMBINED I 662.2 3 13.63 I / / / II 416.7 2 5.10 I / / / 

Total Zooplankton 4858.6 8169.7 

*Only one replicate taken



PLANKTON STATION 3: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. MAY 11, 1978 

I SAMPLE DEPTH 
I ----------------------------------------------------------------------------- I 
1 0-5 M 11 5-10 M 
I TAXA I---------------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B * II REPLICATE A I REPLICATE B* I 
I ------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK * I NO./M3 RANK % I 

IARTHROPODA I 
I COPEPODA II 
I ACARTIA TONSA I 81.7 8.5 1.56 I / / / II 164.0 6.5 3.21 I / / / I 
I ACARTIA SPP.(COPEPODITES) 11908.4 1 36.45 I / / / 113645.6 1 71.39 I / / / I 
I CORYCAEUS ANGLICUS I 59.4 10 1.13 I / / / 1159.6 8 1.17I / / / I 
I EUTERPINA ACUTIFRONS I 22.3 11 0.43 I / / / II 22.4 10 0.44 I / / / I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 81.7 8.5 1.56 I / / / II 44.7 9 0.88 I / / / I 
I OITHONA OCULATA I 7.4 12.5 0.14 I / / / II 0.0 13 0.00 I / / / I 
I PARACALANUS PARVUS I 393.6 6 7.52 I / / / II 14.9 11.5 0.29 I / / / I 
I PARACALANUS PARVUS(COPEPODITES) I 720.3 3 13.76 I / / / II 246.0 4 4.82 I / / / I 
I OTHER COPEPODS I 542.1 4 10.35 I / / / II 164.0 6.5 3.21 I / / /  
I CIRRIPEDIA I I II I 
I CYPRIS LARVAE I 7.4 12.5 0.14 I / / / II 14.9 11.5 0.29 I / / / I 

IIIII II 
0IECTOPROCTA I 1 II I 

I CYPHONAUTES LARVAE I 170.8 7 3.26 I / / / II 171.5 5 3.36 I / / / I 

ICHAETOGNATHA I I I 
I SAGITTA SPP. 1 438.1 5 8.37 I / / / 11268.4 3 5.26 I / / / I 
I I I I I 11 
IINVERTEBRATES,UNIDENT. I I II 
I OTHER PLANKTON TAXA COMBINED I 802.0 2 15.32 1 / / / II 290.8 2 5.69 I / / / I 

Total Zooplankton 5235.1 5106.9 

*Only one replicate taken 

~~ 0



* 0 

PLANKTON STATION 4: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. MAY 11, 1978 

II. SAMPLE DEPTH I 
----- ------ - -------------------

I 0-5 M II 5-18 M 
TImL I------------------------------------------------- ---- I 

I I REPLICATE A I REPLICATE B * II REPLICATE A I REPLICATE B* I 
I ------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./N3 RANK % 11 NO./M3 RANK * I NO./M3 RAM % I 

I II 
IARTHROPODA II I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 14.9 11.5 0.45 I / / / II 14.9 9.5 0.55 I / / / I 
I COPEPODA I I II I 
I ACARTIA TONSA I 69.4 6 2-.08 I / / II 9.9 11 0.37 I / / / I 
I ACARTIA SPP.(COPEPODITES) 11537.7 1 46.13 I / / / 111398.8 1 51.74 I / / / 
I CORYCAEUS ANGLICUS I 49.6 7 1.49 I / / / II 24.8 8 0.92 I / / / I 
I EUTERPINA ACUTIFRONS I 14.9 11.5 0.45 I / / / II 14.9 9.5 0.55 I / / / I 
I LABIDOCERA TRISPINOSA(COPRPODITES) I 19.8 Le 0.60 I / / / 11 5.0 12 0.18 I / / / I 
I PARACALANUS PARVUS I 396.8 4 11.90 I / / / II 138.9 5 5.14 I / / / I 
I PARACALANUS PARVUS(COPEPODITES) I 406.7 3 12.20 I / / / II 148.8 4 5.50 1 / / / I 
I OTHER COPEPODS 1 44.6 8 1.34I / / / 1134.7 7 1.28 1 / / I 
I CIRRIPEDIA I I II I 
I CYPRIS LARVAE I 5.0 13 0.15 I / / / lI 5.0 13 0.00 I / / / I 

III III 
IECTOPROCTA I I II 1 
I CYPHONAUTES LARVAE I 39.7 9 1.19 I / / / II 89.3 6 3.30 I / / / I 
I I I II I 1 
ICHAETOGNATHA I I II I 
I SAGITTA SPP. 1 138.9 5 4.17 I / / / II248.0 3 9.17 I / / / I 
I I I II 1 1 
IINVERTEBRATES,UNIDENT. I 1 II I 
I OTHER PLANKTON TAXA COMBINED I 595.2 2 17.86 I / / / II 575.4 2 21.28 I / / / I 

Total Zooplankton 3333.3 2703.4 

*Only one replicate taken



PLANKTON STATION 5: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. MAY 11, 1978 

I SAMPLE DEPTH 
------------------------------------------------------------------------------------I 

I-5 M 11 5-10 M 
TAXA 1----------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B * II REPLICATE A I REPLICATE B* I 
I----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % 1i NO./M3 RANK * I NO./M3 RANK 4 I 

IARTHROPODA I I I 
I CLADOCERA I I I 
I PENILIA AVIROSTRIS I 0.0 12.5 0.00 I / / / II 19.6 12.5 0.33 I / / / I 
I COPEPODA I I II 1 I 
I ACARTIA TONSA I 69.6 7.5 1.46 I / / / II 264.2 5 4.43 I / / / I 
I ACARTIA SPP.(COPEPODITES) 1 646.1 4 13.57 I / / / 113277.9 1 54.92 I / / / I 
I CORYCAEUS ANGLICUS I 99.4 6 2.09 I / / / II 68.5 10 1.15 I / / / 1 
I EUTERPINA ACUTIFRONS I 59.6 9 1.25 I / / / II 156.6 7 2.62 I / / / I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 9.9 10.5 0.21 I / / / II 39.1 11 0.66 I / / / I 
I OITHONA OCULATA I 0.0 12.5 0.00 I / / / II 19.6 12.5 0.33 I / / / I 
I PARACALANUS PARVUS I 675.9 3 14.20 I / / / II 107.6 9 1.83 I / / / I 
I PARACALANUS PARVUS(COPEPODITES) 11292.2 2 27.14 I / / / II 587.1 2.5 9.84 I / / / I 
I OTHER COPEPODS I 9.9 10.5 0.21 1 / / / 11 166.3 6 2.79 I / / / I 

II IIIIII 
mi ECTOPROCTA I I I I 
II CYPHONAUTES LARVAE I 149.1 5 3.13 I / / / II 146.8 8 2.46 I / / I I 
I I I I I I1 
ICHAETOGNATHA I I II I 
I SAGITTA SPP. I 69.6 7.5 1.46 I / / / II 528.4 4 8.85 I / / / I 
I I III 
IINVERTEBRATES,UNIDENT. II II 
I OTHER PLANKTON TAXA COMBINED 11679.9 1 35.28 I / / / II 587.1 2.5 9.84 I / / / I 

Total Zooplankton 4761.4 5968.7 

*Only one replicate taken 

0 0 0 
4**0000000 40



PLANKTON STATION 6: SOOPLANKTDN ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. MAY 11, 1978 

1 ISAMPLE DEPTH I 

I - I 0-5 M II 5-10M I 
ITAXA I----------------- ------- - -----------

I REPLICATE A I REPLICATE B * II REPLICATE A I REPLICATE B* I 
I ----------------------------------------- ------------ -----------
I NO./M3 RANK V I NO./M3 RANK % II NO./M3 RANK V I ND./M3 RANK % I 

I I IIII 
IARTHROPODA I I I 
I CLADOCERA III I I 
I PENILIA AVIROSTRIS I 5.0 12.5 0.19 I / / / II 0.0 13 0.00 I / / / I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 34.7 7.5 1.36 I / / / II 22.3 7 0.46 I / / / I 
I ACARTIA SPP.(COPEPODITES) 11488.1 1 58.48 I / / / 113757.4 1 77.10 I / / / I 
I CORYCAEUS ANGLICUS I 24.8 9.5 0.97 I / / / II 14.9 8.5 0.31 I / / / I 
I EUTERPINA ACUTIPRONS I 9.9 11 0.39 I / / / II 7.4 11 0.15 I / / / I 
I LABIDOCERA TRrSfPINOSA(COPEPODITES) I 34.7 7.5 1.36 I / / / II 7.4 11 0.15 I / / / I 
I PARACALANUS PARVUS I 44.6 6 1.75 I / / II 67.0 6 1.37I / / / I 
I PARACAL.ANUS PARVUS(COPEPODITES) I 163.7 4 6.43 I / / / II 193.5 3 3.97 I / / / I 

gi OTHER COPEPODS I 24.8 9.5 0.97 I / / / II 14.9 8.5 0.31 I / / / I 
I CIRRIPEDIA II I I 

II CYPRIS LARVAE I 5.0 12.5 0.191 I/ / / II 7.4 11 0.15 I / / / I 
I I I II I I 
[ECTOPROCTA I II I 
I CYPHONAUTES LARVAE I 129.0 5 5.07 I / / / 11 156.2 5 3.21 I / / / I 

I II II II 
ICHAETOGNATHA II II 
I SAGITTA SPP.. I 248.0 3. 9.75 I / / / II 439.0 2 9.01 1 / / / I 

IIIII II 
IINVERTEBRATES,UNIDENT. I I 1I I 
I OTHER PLANKTON TAXA.COMBINED I 332.3 2 13.06 I / / / II 186.0 4 3.82 I / / / I 

Total Zooplankton 2544.6 4873.5 

*Only one replicate taken



PLANKTON STATION 7: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. MAY 11, 1978 

SAMPLE DEPTH I 
----------------------------------------------------- ------ ----- I 

I 0-5 M 11 5-10M I 
TAXA I--------------------------- --------------------------- I 

I REPLICATE A I REPLICATE B * II REPLICATE A I REPLICATE B* I 
I -----------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I II I I 
IARTHROPODA I I I I 
I CLADOCERA I I I I 
I PENILIA AVIROSTRIS I 24.7 10 0.63 I / / / II 19.8 11 0.30 I / / / I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 64.1 9 1.63 I / / II 69.4 5 1.04I / / / 1 
I ACARTIA SPP.(COPEPODITES) 12687.4 1 68.30 I / / / 115094.2 1 76.41 1 / / / I 
I CORYCAEUS ANGLICUS I 14.8 11 0.38 I / / / II 39.7 7.5 0.60 I / / / I 
I EUTERPINA ACUTIFRONS I 0.0 13 0.00 I / / / II 34.7 9.5 0.52 I / / / I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 69.0 8 1.75 I / / / II 14.9 12 0.22 I / / -/ I 
I PARACALANUS PARVUS I 88.8 7 2.26 I / / / I 39.7 7.5 0.60 I / / / I 
I PARACALANUS PARVUS(COPEPODITES) I 192.3 4 4.89 I / / / II 312.5 4 4.69 I / / / I 
I OTHER COPEPODS I 103.6 6 2.63 I / / / II 44.6 6 0.67 I / / / I 
II CIRRIPEDIA I I II I I 

4I CYPRIS LARVAE I 4.9 12 0.13 I / / / II 0.0 13 0.00 I / / / I 
0 I IIIII 

IECTOPROCTA I I 
I CYPHONAUTES LARVAE I 147.9 5 3.76 I / / / II 34.7 9.5 0.52 I / / / I 

ICHAETOGNATHA I I II I 
I SAGITTA SPP. I 226.8 3 5.76 I / / / 11 357.1 3 5.36 I / / / I 

I I I IIII 
IINVERTEBRATESUNIDENT. I I 
I OTHER PLANKTON TAXA COMBINED I 310.7 2 7.89 I / / / II 605.2 2 9.08 I / / / I 

Total Zooplankton 3934.9 6666.7 

*Only one replicate taken 

00 0 
0 0 0 0 0 10 000



PLANKTON STATION 1: ZOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 14, 1978.  

I SAMPLE DEPTH I 
--------------------- ------------------- I---------------- :----------------------- --------------------------- I 
I 0-5 M If 5-10 M 

TAXA I- ------------------------------------------------------------------------------------ I 
I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 

I ------------------------------------------------------------------------------------------- I 
I I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK I NO./M3 RANK % I 

I I I I I I I 
IARTHROPODA II I 
I COPEPODA II I I 
I ACARTIA TONSA I 1.4 6.5 4.00 I 0.6 8 2.33 II 0.0 8.5 0.00 I 0.0 8.5 0.00 I 
I ACARTIA SPP.(COPEPODITES) 1 2.9 4.5 8.00 I 4.8 3 18.60 II 1.8 6 2.88 I 0.6 6.5 3.33 I 
I CLAUSOCALANUS SPP. I 8.6 3 24.00 I 6.5 1 25.58 II 12.5 2 20.19 I 6.4 1 36.67 I 
1 CORYCAEUS ANGLICUS' I 0.0 8.5 0.00 I 0.0 9 0.00 II 0.0 8.5 0.00 I 0.6 6.5 3.33 I 
I PARACALANUS PARVUS I 1.4 6.5 4.00 I 1.2 6.5 4.65 II 3.6 5 5.77 I 0.0 8.5 0.00 I 
I PARACALANUS PARVUS(COPEPODITES) I 9.4 1.5 26.00 I 4.8 3 18.60 II 28.6 1 46.15 I 5.3 2 30.00 I 
I OTHER COPEPODS I 2.9 4.5 8.00 I 1.8 5 6.98 II 0.6 7 0.96 I 1.2 5 6.67 I 

III IIII 
IECTOPROCTA I I I I 
I CYPHONAUTES LARVAE I 0.0 8.5 0.00 I 1.2 6.5 4.65 II 9.5 3 15.38 I 1.8 3.5 10.00 I 
II IIII 
IINVERTEBRATESUNIDENT. I I II I 

-I1 OTHER PLANKTON TAXA COMBINED I 9.4 1.5 26.00 I 4.8 3 18.60 II 5.4 4 8.65 1 1.8 3.5 10.00 I 
I-----------------------------------------------------------------------------------------

Total Zooplankton 36.0 25.6 61.9 17.5



PLANKTON STATION 2: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 

CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 

OF INDIVIDUALS IN SAMPLE. JULY 14, 1978.  

SAMPLE DEPTH 
------------------------------------------------------------------------------------------I 

0-5 M II 5-10 M 

i TAXA I------------------------------------------------------------------------------------------------I 
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

II------------------------------------------------------------------------------------------I 
I I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK 4 1 
---------------------- -------------------- -----------------------------------------------------------------------------

~I I 1 1 11 

IARTHROPODA I I 11 I 1 

I CLADOCERA I I II 1 I 

I PENILIA AVIROSTRIS I 3.0 6.5 2.46 I Z.8 8.5 0.58 II 0.0 9 0.00 1 0.0 10 0.00 I 

I PODON POLYPHEMOIDES I 1.2 10 0.99 I 0.0 10.5 0.00 11 0.0 9 0.00 I 0.0 10 0.00 I 

I COPEPODA I I 11 I 1 
I ACARTIA TONSA I 0.0 11 0.00 I 0.8 8.5 0.58 II 0.0 9 0.00 I 0.6 8 0.53 I 

I ACARTIA SPP.(COPEPODITES) I 4.3 5 3.45 I 3.2 6 2.33 II 3.0 5 3.62 1 3.4 5.5 3.17 I 

I CLAUSOCALANUS SPP. I 36.0 1 29.06 I 42.1 2 30.81 II 18.3 3 21.74 I 24.6 2 23.28 I 

I CORYCAEUS ANGLICUS I 2.4 8 1.97 I 1.6 7 1.16 11 3.7 4 4.35 I 1.1 7 1.06 I 

I PARACALANUS PARVUS I 3.0 6.5 2.46 I 6.3 4 4.65 II 2.4 6 2.90 I 5.6 4 5.29 I 

I PARACALANUS PARVUS(COPEPODITES) 1 32.3 2 26.11 I 54.8 1 40.12 11 34.8 1 41.30 1 50.3 1 47.62 1 
I OTHER COPEPODS I 9.1 4 7.39 I 4.0 5 2.91 II 0.0 9 0.00 I 3.4 5.5 3.17 I 

I II 
IECTOPROCTA I I I 
I CYPHONAUTES LARVAE 1 1.8 9 1.48 I 0.0 10.5 0.00 II 0.0 9 0.00 1 0.0 10 0.00 I 

IINVERTEBRATES,UNIDENT. III 
I1 OTHER PLANKTON TAXA COMBINED I 30.5 3 24.63 I 23.0 3 16.86 II 22.0 2 26.29 I 16.8 3 15.87 I 

--------------------------------------------------------------------------------------------- ------------------.-----------

Total Zooplankton 123.8 136.5 84.1 105.6 

e .0



PLANKTON STATION 3: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 14, 1978.  

---------------------------------------------------------------------------------------------- I----------------------------------------
SAMPLE DEPTH 

I-----------------------------------------------------------------------------------------I 
0-5 M 11 5-10 M 

TAXA ----------- ----------------------------------------------------------------------------
I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B . I 

I-----------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO.IM3 RANK % 11 NO./M3 RANK % I NO./M3 RANK 4 I 

-------------------------------------------------------------------------------------------------------------------------------------------

IIIII .II 
IARTEROPODA I II 
I CLADOCERA ti 
I PENILIA AVIROSTRIS I 0.0 10 0.00 I 0.6 5 0.35 II 0.0 8.5 0.00 1 0.0 9.5 0.00 I 
I COPEPODA I 1 II I I 
I ACARTIA TONSA I 0.6 5.5 0.80 1 0.0 9.5 0.00 II 0.0 8.5 0.00 I 0.0 9.5 0.00 I 
I CLAUSOCALANUS SPP. I 0.0 10 0.00 1 0.0 9.5 0.00 II 0.0 8.5 0.00 I 0.5 5.5 1.30 I 
I CORYCAEUS ANGLICUS I 0.0 10 0.00.1 0.6 5 0.35 II 0.0 8.5 0.00 1 1.6 4 3.90 I 
I EUTERPINA ACUTIFRONS I 0.6 5.5 0.80 I 0.0 9.5 0.00 II 0.0 8.5 0.00 I 0.0 9.5 0.00 I 
I PARACALANUS PARVUS I 2.4 3 3.20 1 2.4 3 1.39 II 0.0 8.5 0.00 I 0.5 5.5 1.30 I 
I PARACALANUS PARVUS(COPEPODITES) 1 31.5 2 42.40 1 30.2 2 17.77 II 13.0 2 43.14 I 9.0 3 22.08 I 
I OTHER COPEPODS I 0.6 5.5 0.80 1 0.0 9.5 0.00 II 0.6 3.5 1.96 I 0.0 9.5 0.00 I 
I CIRRIPEDIA I I i I I 
I CYPRIS LARVAE I 0.0 10 0.00 I 0.6 5 0.35 II 0.6 3.5 1.96 I 0.0 9.5 0.00 I 

IECTOPROCTA I I II I 
I CYPHONAUTES LARVAE I 0.0 10 0.00 I 0.0 9.5 0.00 i 0.0 8.5 0.00 I 14.4 2 35.06 I 

ICHAETOGNATHA I 1II I I 
I SAGITTA SPP. I 0.6 5.5 0.80 1 0.0 9.5 0.00 II 0.0 8.5 0.00 I 0.0 9.5 0.00 I 

III IIII 
IINVERTEBRATES,UNIDENT. I I iI 

II OTHER PLANKTON TAXA COMBINED I 38.1 1 51.20 I 135.5 1 79.79 I 16.0 1 52.94 I 14.9 1 36.36 1 
------------------------------- - ----------------------------------------------------------------- -------------------------------------

Total Zooplankton 74.4 169.8 30.2 41.0



PLANKTON STATION 4: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 14, 1978.  

SAMPLE DEPTH 1 
I------------------------------------------ ----------------------------------------------------- I 

1 -5M m 1 5-10 M 
TAXA ------------------------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

II 
I H1O./M3 RANK 4 I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

I I I I I I 1 
IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 0.6 7 1.82 1 0.0 10 0.00 II 0.6 7.5 2.78 I 0.0 10 0.00 I 
I COPEPODA I II I 
I ACARTIA TONSA I 0.0 10.5 0.00 0.6 6.5 1.23 II 0.6 7.5 2.78 1 0.0 10 0.00 1 
I ACARTIA SPP.(COPEPODITES) 1 0.6 7 1.82 0.0 10 0.00 II 0.0 11 0.00 1 0.0 10 0.00 I 
I CLAUSOCALANUS SPP. I 9.8 2 29.09 14.5 2 32.10 II 2.8 3 13.89 I 13.4 2 21.36 
I CORYCAEUS ANGLICUS I 0.0 10.5 0.00 0.0 10 0.00 II 0.0 11 0.00 1 4.3 4 6.80 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.0 10.5 0.00 1 0.0 10 0.00 II 0.6 7.5 2.78 I 0.0 10 0.00 1 
I OITHONA OCULATA I 0.0 10.5 0.00 I 0.0 10 0.00 II 0.6 7.5 2.78 I 0.0 10 0.00 I 
I PARACALANUS PARVUS I 1.2 4.5 3.64 I 2.2 4.5 4.94 II 1.1 4.5 5.56 I 4.3 4 6.80 I 
I PARACALANUS PARVUS(COPEPODITES) 1 11.0 1 32.73 I 21.2 1 46.91 11 7.3 1 36.11 1 32.9 1 52.43 I 
I OTHER COPEPODS I 1.2 4.5 3.64 I 0.6 6.5 1.23 II 1.1 4.5 5.56 I 1.2 7 1.94 I 
II I I 
IECTOPROCTA I 1 II 1 
I CYPHONAUTES LARVAE I 0.6 7 1.82 1 2.2 4.5 4.94 II 0.0 11 0.00 I 2.4 6 3.88 I 

41 1 I I I II1 
IINVERTEBRATES,UNIDENT. I I I I 4I 
II OTHER PLANKTON TAXA COMBINED 1 8.5 3 25.45 I 3.9 3 8.64 II 5.6 2 27.78 I 4.3 4 6.30 1 

Total Zooplankton 33.5 45.3 20.1 62.8



PLANKTON STATION 5: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 14, 1978.  

------------------------------- --------------------------------- -------------- ----------------------------------------------------------

I SAMPLE DEPTH 
-------------- --------------------------------------------------------------------------

I0-5 M 11 5-10 M 
TAXA ------------------------------------------------------------------------------------ I 

I REPLICATE A I REPLICATE B 1 I REPLICATE A I REPLICATE B 
I-----------------------------------------------------------------------------------------I 

II NO.1143 RANK % I NO.1143 RANK % 11 NO.1143 RANK % I NO.1143 RANK % I 
------------------------ -------------------------------------------------------------------------------------- -----------------------------

II 

I ARTEROPODAII 
I CLADOCERA 11 1 
IPENILIA AVIROSTRIS 1 6.1 10 0.32 1 11.4 7 0.66 II 0.0 12.5 Z.99 1 2.4 11 0f.Z8 I 

I COPEPODA II 1 
I ACARTIA TONSA 1 11-.6 7 0.61 1 3.8 10.5 0.22 11 2.4 10 0.30 1 4.9 9 0.17 1 
1 ACAflTIA SPP.(COPEPODITES) 1 9.1 9 0.48 1 15.2 6 0.88 11 4.9 8.5 0.60 1 2.4 11 0.0%8 1 
I CLAUSOCALANUS spP. 1 700.0 1 36.70r 1 343.0 3 19.87 11 36.6 4 4.52 1 190.2 4 6.551 
1 CORYCAEUS ANGLICUS 1 217.1 3 11.38 1 99.1 5 5.74 11I 82.9 3 10.24 1 119.5 6 4.11 1 
1 EUTERPINA ACUTIFRONS 1 1.2 12.5 0.06 1 2.0 13 0.00f 11 0.0 12.5 0.00 1 0.0 13.5 0.00 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.6 .14 0.03 1 0.0 13 0.00 II 0.0 12.5 0.00 1 0.0 13.5 0.00 1 
I PARACALANUS PARVUS 1 151.2. 5 7.93 1 175.3 4 10.15 11 22.0 6 2.71 1 280.5 3 9.66 1 
1 PARACALANUS PARVTJS(COPEPODITES) 1 218.4 4 11.03 1 499.2 2 28.92 11 92.7 2 11.45 1 765.9 2 26.36 1 
I OTHER COPEPODS 1 34.1 6 1.79 1 7.6 8.5 0.44 11 7.3 7 0.90 1 22.0 7 0.76 1 
1 CIRRIPEDIA I 1 1I1 
I CYPRIS LARVAE 1 1.2 12.5 0.06 1 0.0 13 0."0 1I 0.0 12.5 0.00 1 2.4 11 0.081 
I I1 
ECTOPROCTA IIiiII 

Ii CYPHONAUTES LARVAE 1 11.0 8 0.58 1 7.6 8.5 0.44 11 26.8 5 3.31 1 156.1 5 5.37 1 
II 1 
I CHAETOGNATHA I I1 
I SAGITTA SPP. I 5.5 11 0.29 1 3.8 10.5 0.22 11 4.9 8.5 0.60 1 7.3 8 0.25 1 

II 

IINVERTEBRATESUNIDENT. I 
I OTHER PLANKTON TAXA COMBINED 1 548.2 2 28.74 1 560.2 1 32.45 11 529.3 1 65.36 11351.2 1 46.52 1 
-----------------------------------------------------------------------------------------------------------------------------------------

Total Zooplankton 1907.3 1726.4 809.5 2904.9



PLANKTON STATION 6: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 14, 1978.  

----------------------------------------------------------------------------------------------------------------------
SAMPLE DEPTH I 

--------------------- -------------------------------------------------------------------- I 
0-5 M 11 5-10 11 

TAXA 1-----------------
I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 

S------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK 4 I NO./M3 RANK % I 

------------------------------------------ --------- ------------------------------------------------------------------------ ----------

IARTHROPODA III 1 

I COPEPODA 1 11 1 

I ACARTIA TONSA I 0.6 6.5 1.28 I 0.0 9.5 0.00 II 0.0 8 0.00 I 0.0 9 0.00 I 
I ACARTIA SPP.(COPEPODITES) I 0.0 9 0.00 I 0.6 7 1.45 II 0.0 8 0.00 1 0.0 9 0.00 I 
I CLAUSOCALANUS SPP. I 13.6 2 29.49 I 16.0 1 39.13 II 5.3 1 36.00 I 3.0 1.5 27.78 I 
I CORYCAEUS ANGLICUS I 5.3 4 11.54 I 3.6 4 8.70 II 1.2 4 8.00 I 3.0 1.5 27.78 I 

I PARACALANUS PARVUS I 1.8 5 3.85 I 0.6 7 1.45 11 0.0 8 0.00 I 0.6 6 5.56 I 
I PARACALANUS PARVUS(COPEPODITES) I 9.5 3 20.51 I 5.9 3 14.49 II 4.7 2 32.00 I 1.2 4 11.11 I 

I OTHER COPEPODS I 0.0 9 0.00 I 0.0 9.5 0.00 II 0.0 8 0.00 I 0.6 6 5.56 I 
I CIRRIPEDIA I - II I I 
I CYPRIS LARVAE I 0.0 9 0.00 1 0.6 7 1.45 II 0.0 8 0.00 I 0.0 9 0.00 I 
I I I I I 1 I 
IECTOPROCTA I I ii I I 
I CYPHONAUTES LARVAE I 0.6 6.5 1.28 I 1.8 5 4.35 II 0.6 5 4.03 I 0.6 6 5.56 I 

I' I 1 l i I I 
IINVERTEBRATES,UNIDENT. I II I I 
I OTHER PLANKTON TAXA COMBINED I 14.8 1 32.Z5 I 11.8 2 28.99 II 3.0 3 20.00 I 1.8 3 16.67 I 
------------------------ ----------------------------------------------------------------------------------------------------

Total Zooplankton 46.2 40.8 14.8 10.8



* * * 

00 
PLANKTON STATION 7: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 14, 1978.  

-------------------------------------- -----------------------------------------------------------------------------------------------------
1 ISAMPLE DEPTH 

------ -------------------------------------------------------------------------------
I 0-5 M 11 5-10 M 

TAXA ----------------------------- --------------------------------------- -------
I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

------------------------------------ ----------------------------------------------------------------------------------------------------
IIII II 

IARTHROPODA II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 4.9 7 0.73 I 1.3 8.5 0.62 fl 0.0 10.5 0.00 I 0.0 10.5 0.00 I 
I COPEPODA I 1 II I I 
I ACARTIA TONSA I 2.4 9 0.36 I 0.8 10.5 0.41 II 0.5 9 0.85 I 0.0 10.5 0.00 I 
I ACARTIA SPP.(COPEPODITES) 1 2.4 9 0.36 I 2.1 7 1.03 II 2.4 6 4.24 I 5.8 6.5 4.17 I 
I CLAUSOCALANUS SPP. I 0.0 11 0.00 I 3.0 6 1.44 II 20.3 1 36.44 I 53.7 1 38.69 I 
I CORYCAEUS ANGLICUS I 14.6 5 2.19 I 4.7 4.5 2.27 11 4.2 5 7.63 I 4.1 8 2.98 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 2.4 9 0.36 I 0.8 10.5 0.41 II 0.0 10.5 0.00 I 0.8 9 0.60 I 
I PARACALANUS PARVUS I 7.3 6 1.09 I 4.7 4.5 2.27 II 1.4 8 2.54 I 5.8 6.5 4.17 I 
I PARACALANUS PARVUS(COPEPODITES) 1 470.7 1 70.44 I 147.0 1 71.55 11 9.4 2 16.95 I 29.8 2 21.43 I 
I OTHER COPEPODS I 17.1 4 2.55 I 1.3 8.5 0.62 II 1.9 7 3.39 I 8.3 5 5.95 I 
1 I I I I I I 
IECTOPROCTA I 1 II 
I CYPHONAUTES LARVAE I 61.0 3 9.12 I 17.4 3 8.45 II 6.6 4 11.86 I 15.7 3 11.31 I 

IINVERTEBRATES,UNIDENT. II 
I OTHER PLANKTON TAXA COMBINED I 85.4 2 12.77 I 22.5 2 10.93 II 9.0 3 16.10 I 14.9 4 10.71 1 
To.---------------------------------------------------------------------- -----------------------------------------------------------------

Total Zooplankton 668.3 205.5 55.7 138.8



PLANKTON STATION 9 zooPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 

CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 

OF INDIVIDUALS IN SAMPLE. JULY 17, 1978 

--------------------------------------------------------------------------------------------------------------------------------------------------
SAMPLE DEPTH 

I I------------------------------------------------------------------------------------------------------I 
0-8 M II 8-BOTTOM 

TA .--------------- --------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 

I ------------------------------------------------------------------------------------ I 

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 
---------------------------------------------------------------------------------------------------------------------------------------------------

IARTHROPODA I 
I CLADOCERA II 
I PENILIA AVIROSTRIS I 14.0 4 8.87 I 2.3 7.5 2.42 11 6.2 11 1.42 I 0.0 12.5 0.00 I 

I COPEPODA I I 11 1 

I ACARTIA TONSA I 1.9 10 1.23 I 2.3 7.5 2.42 II 22.7 9 5.19 I 33.0 6 7.81 1 

I ACARTIA SPP.(COPEPODITES) 1 3.1 8 1.97 I 0.4 10.5 0.40 II 74.2 1 16.98 I 129.9 1 30.77 I 

I CLAUSOCALANUS SPP. I 51.0 1 32.27 I 28.5 2 29.84 II 45.4 5.5 10.38 I 36.1 5 8.55 1 

I CORYCAEUS ANGLICUS I 2.7 9 1.72 I 1.9 9 2.02 11 53.6 3 12.26 I 26.3 7 6.23 I 

I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.0 13 0.00 I 0.4 10.5 0.40 II 0.0 13 0.00 I 0.0 12.5 0.0r0 I 

I PARACALANUS PARVUS I 13.2 5 8.37 I 5.8 4 6.05 II 29.9 7.5 6.60 I 22.2 8 5.25 I 

I PARACALANUS PARVUS(COPEPODITES) 1 29.2 3 18.47 1 15.0 3 15.73 II 70.1 2 16.04 I 59.8 2 14.16 I 

I OTHER COPEPODS I 6.6 6 4.19 I 4.6 5 4.84 11 45.4 5.5 10.38 I 47.4 3 11.23 I 

I CIRRIPEDIA 11 
I CYPRIS LARVAE I 0.8 11.5 0.49 1 0.0 12.5 0.00 II 2.1 12 0.47 1 0.5 11 0.12 I 

IECTOPROCTA II 

01 CYPHONAUTES LARVAE I 4.3 7 2.71 I 2.7 6 2.82 11 28.9 7.5 6.60 I 17.5 9 4.15 I 
I IIII 

ICHAETOGNATHA I I I I 

I SAGITTA SPP. I 0.8 11.5 0.49 I 0.0 12.5 0.00 II 10.3 10 2.36 I 4.6 10 1.10 I 

IINVERTEBRATES,UNIDENT. II 
I OTHER PLANKTON TAXA COMBINED I 30.4 2 19.21 I 31.5 1 33.06 II 49.5 4 11.32 I 44.8 4 10.62 I 

.------------------------------------------------------------------------------------------------------------------------------

Total Zooplankton 158.0 95.4 437.1 422.2



PLANKTON STATION 10 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 17, 1978 

---------------------------------------------------------------------------------------------- I----------- I----------------
I SAMPLE DEPTH 

I --------------------------------------------------- -------------------------- ------------I 
I 0-8 M II 8-BOTTOM 

TAXA 1--------- ----------------------------------------------------------------------
I REPLICATE A I REPLICATE B If REPLICATE A I REPLICATE B I 
I-----------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK * I NO./M3 RANK % I -------------------------------------------------------------------------------------------------------------------------------------------

IARTHROPODA I I 
I CLADOCERA I I I 
I PENILIA AVIROSTRIS I 9.7 8 0.30 I 92.4 5.5 2.50 II 133.2 3 9.86 I 130.6 4 9.77 I 
I COPEPODA I 1 fl 1 
I ACARTIA TONSA I 4.9 9.5 0.15 I 38.9 7 1.05 11 65.2 8 4.83 I 27.8 10 2.08 I 
I ACARTIA SPP.(COPEPODITES) 1 19.5 7 0.59 I 4.9 10 0.13 II 95.1 6 7.04 I 197.2 2 14.76 I 
I CLAUSOCALANUS SPP. 11921.2 1 58.35 11546.7 1 41.84 II 111.4 4 8.25 I 127.8 5 9.56 I 
I CORYCAEUS ANGLICUS I 34.0 5 1.03 I 92.4 5.5 2.50 II 51.6 9 3.82 I 72.2 7 5.41 I 
I EUTERPINA ACUTIFRONS I 0.0 12 0.00 I 0.0 12 0.00 II 8.2 12 0.60 I 0.0 13 0.00 I 
I PARACALANUS PARVUS I 175.1 4 5.32 1 287.0 4 7.76 II 84.2 7 6.24 I 58.3 9 4.37 I 
I PARACALANUS PARVUS(COPEPODITES) I 189.7 3 5.76 I 612.8 3 16.58 11 396.7 1 29.38 I 363.9 1 27.23 1 
I OTHER COPEPODS I 24.3 6 0.74 I 34.0 8 0.92 11 48.9 10 3.62 I 111.1 6 8.32 I 
I CIRRIPEDIA I I II I I 
I CYPRIS LARVAE I 0.0 12 0.00 I 0.0 12 0.00 II 0.0 13 0.00 I 5.6 12 0.42 I 

IECTOPROCTA I I II 
I I CYPHONAUTES LARVAE I 0.0 12 0.00 I 9.7 9 0.26 II 100.5 5 7.44 I 63.9 8 4.78 I 

II 
ICHAETOGNATHA . I 1 1 
I SAGITTA SPP. I 4.9 9.5 0.15 I 0.0 12 0.00 11 35.3 11 2.62 I 16.7 11 1.25 I 

1 1 II I 
IINVERTEBRATES,UNIDENT. I I 
I OTHER PLANKTON TAXA COMBINED I 909.5 2 27.62 I 977.6 2 26.45 II 220.1 2 16.30 I 161.1 3 12.06 I --------------------------------------------------- --------------------------------------------------------------------------------

Total Zooplankton 3292.8 3696.5 1350.5 1336.1



PLANKTON STATION 11 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 

CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 

OF INDIVIDUALS IN SAMPLE. JULY 17, 1978 

--------------------------------------------------------------------------------------------------------------------------------------------------
SAMPLE DEPTH 

----------------------------------------------------------------------------------------------- I 

I I0-8 M 11 8-BOTTOM 

TAXA --------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

I ------------------------------------------------------------------------------------- I 

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 
---------------------------------------------------------------------------------------------------------------------------------------------------

IARTHROPODA I 1 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 42.3 8 2.58 I 4.9 9.5 0.40 11 0.0 13 0.00 I 0.0 12.5 0.00 I 

I PODON POLYPHEMOIDES I 7.0 12.5 0.43 I 2.5 12 0.20 II 0.0 13 0.00 I 0.0 12.5 0.00 I 

I COPEPODA I I 1 I 

I ACARTIA TONSA I 30.5 9 1.86 I 4.9 9.5 0.40 II 31.2 9 2.49 I 39.6 7 3.25 I 

I ACARTIA SPP.(COPEPODITES) 1 18.8 10 1.14 I 9.8 7 0.80 II 137.5 3 10.96 I 239.6 2 19.69 I 
I CLAUSOCALANUS SPP. I 505.2 1 30.76 I 487.7 1 39.88 II 62.5 5 4.98 I 37.5 8 3.08 I 

I CORYCAEUS ANGLICUS I 94.0 6 5.72 I 61.3 6 5.01 II 125.0 4 9.97 I 108.3 4 8.90 1 

I LABIDOCERA TRISPINOSA(COPEPODITES) 1 44.6 7 2.72 I 4.9 9.5 0.40 11 0.0 13 0.00 I 0.0 12.5 0.00 I 

I PARACALANUS PARVUS I 143.3 5 8.73 I 76.0 4 6.21 II 50.0 6 3.99 I 54.2 5 4.45 I 

I PARACALANUS PARVUS(COPEPODITES) 1 314.8 2 19.17 I 272.1 2 22.24 II 162.5 2 12.96 I 143.7 3 11.82 1 

I OTHER COPEPODS I 164.5 4 10.01 I 71.1 5 5.81 II 33.3 7.5 2.66 I 52.1 6 4.28 I 

I CIRRIPEDIA I I I 
I CYPRIS LARVAE I 7.0 12.5 0.43 I 4.9 9.5 0.40 II 2.1 11 0.17 1 0.0 12.5 0.00 I 

0 IECTOPROCTA I I 
I CYPHONAUTES LARVAE I 14.1 11 0.86 1 0.0 13.5 0.00 II 33.3 7.5 2.66 1 35.4 9 2.91 I 

ICKAETOGNATHA I II I 1 
I SAGITTA SPP. I 0.0 14 0.00 I 0.0 13.5 0.00 II 16.7 10 1.33 I 12.5 10 1.03 1 

IINVERTEBRATES,UNIDENT. 1 I 
I OTHER PLANKTON TAXA COMBINED I 256.1 3 15.59 I 223.0 3 18.24 II 600.0 1 47.84 I 493.8 1 40.58 I 

----------------------------------------------------------------------------------------------------------------------------------------------------

Total Zooplankton 1642.4 1223.0 1254.2 1216.7 

0 0 0 
0 0 a 0 0 a



PLANKTON STATION 12 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 17, 1978 

I SAMPLE DEPTH I 
------------------------------------------------------------------------------------------ I 
I 10-8 M II 8-BOTTOMI 

TAXA I-------------------------------------------------------------------------------------------I 
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------ I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK 4 I 

I I I I I I 1 
IARTHROPODA I I II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 4.9 10.5 0.40 I 2.4 10 0.22 II 0.0 13.5 0.00 I 0.0 14 0.00 I 
I COPEPODA I II I I 
I ACARTIA TONSA I 17.0 7 1.39 I 38.5 7 3.46 II 42.9 6 8.27 I 150.5 4 12.70 I 
I ACARTIA SPP.CCOPEPODITES) 1 4.9 10.5 0.40 I 43.3 6 3.89 II 83.9 2 16.17 I 305.2 1 25.74 I 
I CLAUSOCALANUS SPP. I 778.2 1 63.49 I 613.0 1 55.08 II 23.4 7 4.51 I 84.5 6 7.13 I 
I CORYCAEUS ANGLICUS I 53.5 5 4.37 I 48.1 5 4.32 II 21.5 8 4.14 I 41.2 7.5 3.48 I 
I EUTERPINA ACUTIFRONS I 0.0 13 0.00 I 0.0 12.5 0.00 II 2.5 12 0.38 I 4.1 11 0.35 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 7.3 8.5 0.60 I 0.0 12.5 0.00 II 0.0 13.5 0.00 I 2.1 13 0.17 I 
I PARACALANUS PARVUS I 92.4 3 7.54 I 103.4 3 9.29 II 7.8 9 1.50 I 14.4 9 1.22 I 
I PARACALANUS PARVUS(COPEPODITES) 1 60.8 4 4.96 I 52.9 4 .4.75 II 3.9 10.5 0.75 I 4.1 11 0.35 I 
I OTHER COPEPODS I 21.9 6 1.79 I 12.0 9 1.08 II 74.1 3 14.29 I 148.5 5 12.52 I 
I CIRRIPEDIA I 1 II I I 
I CYPRIS LARVAE I 0.0 13 0.00 1 0.0 12.5 0.00 II 3.9 10.5 0.75 I 4.1 11 0.35 I 

I I IIII 
IBCTOPROCTA I I II 

II CYPHONAUTES LARVAE I 7.3 8.5 0.60 I 21.6 8 1.94 II 60.5 4 11.65 I 216.5 2 18.26 I 
I- II IIII 

ICHAETOGNATHA I I II I I 
I SAGITTA SPP. I 0.0 13 0.00 I 0.0 12.5 0.00 II 58.5 5 11.28 I 41.2 7.5 3.48 I 
I I I I 
IINVERTEBRATES,UNIDENT. 1I I 
I OTHER PLANKTON TAXA COMBINED I 177.5 2 14.48 I 177.9 2 15.98 II 136.6 1 26.32 I 169.1 3 14.26 I 

Total Zooplankton 1225.7 1113.0 519.0 1185.6



PLANKTON STATION 13 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 17, 1978 

-----------------------------------------------------------------------------------------------------------------------------------------------------

SAMPLE DEPTH 
------------------------------------------------------------------------------------------------I 

0-8 4 ii V-EOTTOMI 
TAXA --------------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B i1 REPLICATE A i REPLICATE B I 
I---------------------------------------------------------------------------- *----------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK I ----------------------------------------------------------------------------------------------------------------------------- - .-------

IARTHPOPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 9.2 6 0.98 I 0.0 13 0.00 II 0.0 14.5 0.00 0.0 14.5 0.00 I 
I PODON POLYPHEMOIDES I 0.0 13 0.00 I 0.0 13 0.00 11 0.8 11.5 0.15 I 0.0 14.5 0.00 I 
I COPEPODA I I ii I I 
I ACAP.TIA TONSA I 1.5 10 0.16 I 4.8 7.5 0.34 11 54.2 5 10.51 1 69.2 4 12.38 I 
I ACARTIA SPP.(COPEPODITES) 1 6.2 8.5 0.65 1 2.4 9.5 0.17 II 163.8 1 31.17 1 101.5 3 18.88 I 
I CLAUSOCALANUS SPP. I 321.5 1 40.59 I 682.7 1 48.46 II 4.6 10 0.89 I 8.1 10 1.50 I 
I CORYCAEUS ANGLICUS I 32.3 5 3.44 I 26.4 5 1.88 II 22.7 7 4.40 I 12.7 8 2.36 I 
I EUTERPINA ACUTIFRONS I 0.0 13 0.00 I 0.0 13 0.00 II 0.0 14.5 0.00 ! 2.3 12.5 0.43 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I .0.0 13 0.00 1 0.0 13 0.00 II 0.4 13 0.07 1 2.3 12.5 0.43 I 
I PAP.ACALANUS PARVUS I 129.2 4 13.75 I 197.1 3 13.99 II 10.0 8 1.94 I 10.4 9 1.93 1 
1 PARACALANUS PARVUS(COPEPODITES) I 143.1 3 15.22 1 149.0 4 10.52 II 69.6 3 13.50 I 43.8 5 8.15 I 
I OTHER COPEPODS I 6.2 8.5 0.65 I 4.8 7.5 0.34 II 27.7 6 5.37 I 33.5 6 6.22 I 
I CIRRIPEDIA H 
I CYPRIS LARVAE I 0.0 13 0.00 I 0.0 13 0.00 II 0.8 11.5 0.15 I 3.5 11 0.64 1 

Ii II 
r'ECTOPROCTA III 

CY2HONAUTES LARVAE I 0.0 13 0.00 I 9.6 6 0.68 II 64.6 4 12.53 1 1.7.G 2 20.39 I 

CHAFTOGNATHA I II 
SETGITTA SPP. i 7.7 7 0.82 I 2.4 9.5 0.17 !1 1 .3 9 1.42 I W1.0 2 5.58 I 

I INVETEBRATES ,7NIDENT. I I 
I OTHE? PLANKTON TAXA COMBINED I 223.1 2 23.73 I 329.3 2 23.38 II 92.3 2 17.90 i 110.3 1 20.60 1 

Total Zooplankton 940.0 1408.7 515.8 537.7 

* 0



PLANKTON STATION 14 ZOOPLANKTO1N ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 17, 1978 

SAMPLE DEPTH 
-------------------------------------------------------------------------------------- I 

I -8 M II 8-BOTTOM 
TAXA I---------------------------------------------

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTEROPODA I. c. I II 
I CLADOCERA I I I 
I PENILIA AVIROSTRIS I 14.5 9 0.32 I 0.0 11.5 5.05 II 0.5 13 5.00 I 28.1 11 1.27 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 50.9 8 1.12 I 14.5 9 0.23 II 57.5 9 3.78 I 50.9 9 2.30 1 
I ACARTIA SPP.CCOPEPODITES) I 65.4 6 1.44 I 65.2 7 1.05 II 132.7 3 8.72 I 112.4 4 5.08 I 
I CLAUSOCALANUS SPP. 11831.4 1 40.32 13286.7 1 53.15 II 61.9 8 4.07 I 70.2 7 3.17 I 
I CORYCAEUS ANGLICUS I 174.4 5 3.84 I 173.7 5 2.81 II 64.2 7 4.22 I 63.2 8 2.85 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 5.5 12 0.00 I 0.5 11.5 0.00 II 19.9 11 1.31 I 0.0 12.5 0.00 I 
I PARACALANUS PARVUS I 356.1 . 4 7.84 I 543.0 4 8.77 11 35.4 10 2.33 1 82.5 5 3.73 I 
I PARACALANUS PARVUS(COPEPODITES) 11279.1 2 28.16 11535.2 2 16.73 II 95.1 5 6.25 I 136.9 3 6.19 I 
I OTHER COPEPODS I 5.0 12 0.50 I 151.4 6 1.64 II 460.2 1 30.23 I 682.9 2 30.85 I 
I CIRRIPEDIA I I III I 
I CYPRIS LARVAE I 0.0 12 5.00 I 5.5 11.5 0.00 II 2.2 12 0.15 I 0.5 12.5 0.50 1 
I II II I I 

w1ECTOPROCTA I I III I 
II CYPHONAUTES LARVAE I 7.3 10 5.16 I 29.0 8 0.47 II 104.0 4 6.83 I 80.8 6 3.65 I 

ICHAETOGNATHA I II I 
I SAGITTA SPP. I 58.1 7. 1.28 I 0.0 11.5 0.00 II 66.4 6 4.36 I 35.1 10 1.59 I 
I I I I I I i 
IINVERTEBRATES,UNIDENT. I 1 II I I 
I OTHER PLANKTON TAXA COMBINED I 704.9 3 15.52 I 941.1 3 15.20 II 422.6 2 27.76 I 870.8 1 39.33 I 

Total Zooplankton 4542.2 6189.7 1522.1 2213.8



PLANKTON STATION 15 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 17, 1978 

---------------------------------------------------------------------------------------------------------------------------------------------------

SAMPLE DEPTH 
-------------------------------------------------------------------------------------------------I 

10-8 14 If 8-EBt mTOK 
TAXA I------------------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B 

II 

I ----------------- --- --- --- ----- - --- --- --- --- --- --- --- --- --- --------

IARTHROPODA II I 
I CLADOCERA 
I PENILIA AVIROSTRIS I 0.0 14 0.00 I 0.0 13.5 0.00 II 77.6 11 1.86 I 7.8 11 0.24 1 I PODON POLYPHEMOIDES I 29.0 9 0.52 I 0.0 13.5 0.00 11 0.0 14.5 0.00 I 0.0 14 0.00 I I COPEPODA I I I ACARTIA TONSA I 106.2 8 1.91 I 156.2 8 2.48 11 333.9 4 8.01 I 209.6 6 6.35 I I ACARTIA SPP.(COPEPODITES) 1 193.1 7 3.47 I 185.5 7 2.95 111024.8 1 24.58 1 543.5 3 16.47 1 I CLAUSOCALANUS SPP. 11640.9 1 29.46 12548.8 1 40,47 II 155.3 8 3.72 I 116.5 8 3.53 I I CORYCAEUS ANGLICUS I 279.9 6 5.03 I 195.3 6 3.10 II 163.0 7 3.91 I 170.8 7 5.18 I I LABIDOCERA TRISPINOSA(COPEPODITES) I 9.7 11 0.17 I 0.0 13.5 0.00 II 3.0 14.5 0.00 1 0.0 14 0.O0 I I OITHONA OCULATA I 0.0 14 0.00 I 0.0 13.5 0.00 11 7.8 12.5 0.19 I 0.0 14 0.00 I I PARACALANUS PARVUS I 492.3 4 8.84 I 380.9 5 6.05 11 287.3 6 6.89 I 240.7 5 7.29 I I PARACALANUS PARVUS(COPEPODITES) 11370.7 2 24.61 11357.4 2 21.55 II 846.3 2 20.30 I 706.5 2 21,41 1 I OTHER COPEPODS I 473.0 5 8.49 I 439.5 4 6.98 II 326.1 5 7.62 1 357.1 4 10.82 I 1 CIRRIPEDIA I1 

CYPRIS LARVAE I 9.7 11 0.17 I 9.8 10.5 0.16 II 7.8 12.5 0.19 I 7.8 11 0.24 I 

1lECTOPROCTA II 
I CYPHONAUTES LARVAE I 9.7 11 0.17 I 39.1 9 0.62 II 85.4 10 2.05 I 7.8 11 0.24 I 1- I I I I I I CHAETOGNATHA I I I I I SAGITTA SPP. I 0.0 14 0.00 I 9.8 10.5 0.16 II 93.2 9 2.23 I 77.6 9 2.35 I 

IINVERTEBRATES,UNIDENT. iI 
I OTHER PLANKTON TAXA COMBINED I 955.6 3 17.16 i 976.6 3 15.50 11 760.9 3 18.25 I 854.0 1 25.88 I ---------------------------------------------------------------------------------------------- ---------------------- ------------------------

Total Zooplankton 5569.5 6298.8 4169.3 3299.7 

* * 0



PLANKTON STATION 16 BOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 17, 1978 

SAMPLE DEPTH 
------------------------------------------ -----------------------------------------------I 
I 0-8 M II 8-BOTTOM 

I TAXA I------------------------------------------------------------------------------------------
I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I I-------------------------------------------------------------------------------------I 
I I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I I II I I 
IARTHROPODA I II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 210.8 6 3.44 I 197.0 7 2.13 II 19.9 10 2.22 I 14.7 11 2.08 I 
I COPEPODA I I If I I 
I ACARTIA TONSA I 109.0 7 1.78 I 240.8 6 2.60 II 80.7 5 9.00 I 46.1 7 6.49 I 
I ACARTIA SPP.(COPEPODITES) 1 29.1 10 0.48 I 87.5 8 0.94 11 167.2 2 18.64 I 41.5 8 5.84 I 
I CLAUSOCALANUS SPP. 13219.5 1 52.61 14311.8 1 46.54 II 78.8 6 8.79 I 55.3 4.5 7.79 I 
I CORYCAEUS ANGLICUS I 414.2 5 6.77 I 700.4 3 7.56 II 26.6 9 2.97 I 50.7 6 7.14 I 
I EUTERPINA ACUTITRONS I 14.5 12 0.24 I 0.0 12.5 0.00 II 0.0 12.5 0.00 I 1.8 12 0.26 I 
I PARACALANUS PARVUS I 486.9 4 7.96 I 634.7 4 6.85 11 51.3 7 5.72 I 35.0 9 4.94 I 
I PARACALANUS PARVUS(COPEPODITES) I 755.8 2 12.35 I 620.1 5 6.69 11 147.2 3 16.42 I 72.8 3 10.26 I 
I OTHER COPEPODS I 50.9 9 0.83 I 58.4 10 0.63 11 116.8 4 13.03 I 111.5 2 15.71 I 
I CIRRIPEDIA I 1 II I I 
I CYPRIS LARVAE I 0.0 13 0.00 I 0.0 12.5 0.00 II 0.0 12.5 0.00 I 0.9 13 0.13 I 

,,IECTOPROCTA II I 
%aI CYPHONAUTES LARVAE I 58.1 8 0.95 I 65.7 9 0.71 II 29.4 8 3.28 I 55.3 4.5 7.79 I 
I I IIII II 
ICHAETOGNATHA . I II I 
I SAGITTA SPP. I 21.8 11 0.36 I 51.1 11 0.55 II 10.4 11 1.17 I 31.3 10 4.42 I 

IINVERTEBRATES,UNIDENT. I . III 1 
I OTHER PLANKTON TAXA COMBINED I 748.5 3 12.23 12298.2 2 24.80 II 168.1 1 18.75 I 192.7 1 27.14 I 

Total Zooplankton 6119.2 9265.6 896.7 709.8



PLANKTON STATION 17 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 17, 1978 

----------------------------------- ----------------------------------------------------------------------------------------------------------------

SAMPLE DEPTH 
----------------------------------------------------------------------------------------------- I 

0-8 M II 8-BOTTOM 
TAXA I------------------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I-------- --------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I ---------------------------------------------------------------------------------------------- -------------------------------------------------------

IARTHROPODlA I I 
I CLADOCERA I II 
I PENILIA AVIROSTRIS I 21.8 8 0.42 I 0.0 11 0.00 II 0.0 11.5 0.00 I 0.0 12.5 0.00 I 
I COPEPODA I 1 II I 
I ACARTIA TONSA I 116.3 5 2.25 I 51.7 6 1.52 II 4.4 6 1.87 i 714.3 1 19.19 I 
I ACARTIA SPP.(COPEPODITES) I 7.3 9.5 0.14 I 0.0 11 0.00 II 0.0 11.5 0.00 1 621.1 2 16.68 I 
I CLAUSOCALANUS SPP. 13829.9 1 74.23 12465.6 1 72.61 11 6.8 5 2.93 I 462.0 4 12.41 I 
I CORYCAETS ANGLICUS I 101.7 6 1.97 I 59.1 5 1.74 II 1.2 8 0.53 I 174.7 8 4.69 I 
I EUTERPINA ACUTIFRONS I 0.0 12 0.00 I 0.0 11 0.00 II 0.0 11.5 0.00 I 3.9 11 0.10 1 
I PARACALANUS PARVUS I 218.0 3 4.23 I 265.7 3 7.83 11 3.7 7 1.60 1 582.3 3 15.64 I 
I PARACALANUS PARVUS(COPEPODITES) 1 145.3 4 2.82 I 66.4 4 1.96 11 24.9 3 10.67 I 434.8 5 11.68 I 
I OTHER COPEPODS I 43.6 7 0.85 I 14.8 8 0.43 II 139.3 1 59.73 I 232.9 7 6.26 I 
I CIRRIPEDIA II 
I CYPRIS LARVAE I 0.0 12 0.00 I 0.0 11 0.00 II 0.6 9 0.27 I 0.0 12.5 0.00 I 

~I I 1 11 
IECTOPROCTA I I II I 

"I CYPHONAUTES LARVAE I 0.0 12 0.00 I 0.0 11 0.00 i 28.6 2 12.27 I 99.3 9 2.40 1 

CHAETOGNATHA I 1 I 
I SAGITTA SPP. I 7.3 9.5 0.14 I 29.5 7 0.87 i 0.0 11.5 0.00 I 58.2 10 1.56 1 

IINVERTEBRATES,UNIDENT. I I II 
I OTHER PLANKTON TAXA COMBINED I 668.6 2 12.96 I 442.9 2 13.04 11 23.6 4 10.13 349.4 6 9.38 I 
T.-------------------------------------------------------------------------------------------8-----------------------------

Total Zooplankton 5159.9 3395.7 233.3 3722.8



PLANKTON STATION 1: ZOOPLARKTON ABUNDANCES:BXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 19, 1978 

II SAMPLE DEPTH I 
I I-.--------------------------------1 

I I 0-5 MX1 5-10 M 
I TAX - -------- - -- -- -- -- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B - I 
SI ---------- ----------------------------

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK 4 I 

IIIII II 
I ARTHROPODA I I II 
I CLADOCERA II I 
I PENILIA AVIROSTRIS I .1.8 8 1.53 1 1.6 12.5 1.47 II 0.0 14.5 0.10 I 0.0 15 0.00 I 
I PODON POLYPHEMOIDES I 0.1 14.5 0.00 I 0.0 16 0.00 II 0.0 14..5 0.00 I 0.0 15 0.00 I 
I COPEPODA I I III I 
I ACARTIA TONSA I 0.0 14.5 0.00 I 6.1 7.5 4.72 II 104.9 3 10.21 I 87.8 4 8.72 I 
I ACARTIA SPP.(COPEPODITES) I 3.0 7 2.55 I 17.1 3 13.21 II 248.8 2 24.23 I 304.9 2 30.27 I 
I CLAUSOCALANUS SPP. I 16.4 4 13.78 I 9.8 6 7.55 11 2.4 12 0.24 I 7.3 1.1.5 0.73 I 
I CORYCAEUS ANGLICUS I 0.0 14.5 0.00 I 0.6 12.5 0.47 11 24.4 8 2.38 I 7.3 11.5 0.73 I 
I EUTERPINA ACUTIFRONS I 0.6 11.5 0.51 1 0.6 12.5 0.47 11 9.8 9 0.95 I 12.2 8 1.21 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 0.0 14.5 0.00 I 0.6 12.5 0.47 II 0.0 14.5 0.00 I 0.0 15 0.00 I 
I OITHONA OCULATA 1 0.6 11.5 0.51 I 0.6 12..5 0.47 II 0.0 14.5 0.00 I 9.8 9.5 0.97 I 
I PARACALANUS PARVUS I 1.2 9.5 1.02 I 3.7 9 2.83 II 73.2 5 7.13 1 14.6 7 1.45 I 
I PARACALANUS PARVUS(COPEPODITES) 1 9.7 5 8.16 I 13.4 4 10.38 II 95.1 4 9.26 I 48.8 5 4.84 I 
I OTHER COPEPODS I 20.0 2 16.84 1 25.6 2 19.81 II 331.7 1 32.30 I 343.9 1 34.14 I 

-1 CIRRIPEDIA I 1 ri I I 
I CYPRIS LARVAE I 4.2 6 3.57 I 6.1 7.5 4.72 II 7.3 10 0.71 I 9.8 9.5 0.97 I 

IIIII II 
IECTOPROCTA I I I I 
I CYPHONAUTES LARVAE I 18.2 3. 15.31 I 12.8 5 9.91 II 56.1 7 5.46 I 46.3 6 4.60 I 
I I I I I I I 
ICHAETOGNATHA . I II I I 
I SAGITTA SPP. I 1.2 9.5 1.02 I 0.6 12.5 0.47 11 4.9 11 0.48 I 2.4 13 0.24 I 

IIIII I .I 

IINVERTEBRATESUNIDENT. I I I 
I OTHER PLANKTON TAXA COMBINED I 41.8 1 35.20 I 31.1 1 24.06 11 68.3 6 6.65 I 112.2 3 11.14 I 

Total Zooplankton 118.8 129.3 1026.8 1007.3



PLANKTON STATION 4: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 19, 1978 

---------------------------------- --- ---- ---------------------------------------------------------------

SAMPLE DEPTH I 
------------------------------------------------------------------------------------------------------------------- I 

0-5 M II 5-10 M.  
I TAXA I------------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------ I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO.IM3 RANK % I 

-------------------------------------------------------------------------------------------

II IIII 
IARTHROPODA I I II 1 
I CLADOCERA I 1 II I 
I PENILIA AVIROSTRIS I 0.0 14.5 0.00 1 0.6 12.5 0.50 II 19.4 10 1.82 I 0.0 14 0.00 I 
I PODON POLYPHEMOIDES I 0.0 14.5 0.00 I 0.0 15 0.00 II 0.0 15 0.00 I 0.0 14 0.00 1 
I COPEPODA I I 11 I I 
I ACARTIA TONSA I 5.5 7 4.62 I 2.4 8 2.00 II 60.6 4.5 5.68 I 109.8 3 9.72 I 
I ACARTIA SPP.(COPEPODITES) I 8.5 5 7.18 I 30.9 1 25.50 II 552.7 1 51.82 1 619.5 1 54.86 1 
I CLAUSOCALANUS SPP. I 22.4 2 18.97 I 12.7 4 10.50 II 38.8 6 3.64 I 14.6 8 1.30 I 
I CORYCAEUS ANGLICUS I 2.4 10 2.05 I 1.8 10.5 1.50 II 24.2 9 2.27 I 7.3 9.5 0.65 I 
I EUTERPINA ACUTIFRONS I 0.0 14.5 0.00 1 0.0 15 0.00 II 0.0 15 0.00 I 0.0 14 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 1.2 11 1.03 1 1.8 10.5 1.50 11 7.3 11 0.68 I 4.9 11 0.43 I 
I OITHONA OCULATA I 0.6 12 0.51 1 0.6 12.5 0.50 11 4.8 12.5 0.45 I 0.0 14 0.00 I 
I PARACALANUS PARVUS I 7.3 6 6.15 1 2.4 8 2.00 11 29.1 8 2.73 I 22.0 7 1.94 I 
I PARACALANUS PARVUS(COPEPODITES) 1 30.3 1 25.64 I 21.8 3 18.00 11 97.0 3 9.09 I 65.9 5 5.83 I 
I OTHER COPEPODS I 3.6 9 3.08 I 9.7 5 8.00 11 133.3 2 12.50 1 161.0 2 14.25 I 

til CIRRIPEDIA I 1 I1 I I 
CI CYPRIS LARVAE I 0.0 14.5 0.00 I 0.0 15 0.00 II 0.0 15 0.00 I 0.0 14 0.00 I 

I I 1 I I I I 
IECTOPROCTA I I II I I 
I CYPHONAUTES LARVAE 1 4.8 8 4.10 I 9.1 6 7.50 II 33.9 7 3.18 I 46.3 6 4.10 I 

ICHAETOGNATHA I I II 
I SAGITTA SPP. I 12.1 4 10.26 I 2.4 8 2.00 II 4.8 12.5 0.45 I 7.3 9.5 0.65 I 

~I I I I 11 
IINVERTEBRATES,UNIDENT. 1 I II I 
I OTHER PLANKTON TAXA COMBINED I 19.4 3 16.41 I 24.8 2 20.50 II 60.6 4.5 5.68 I 70.7 4 6.26 I 
---------------------------------------------- -Zoolano 1.2 12.2.1066.----------712.  

Total Zooplankton 118.2 121.2 1066.7 1129.3 

* 0



PLANKTON STATION 6t ZODPLAWKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. JULY 19, 1978 

SAMPLE DEPTH I 
-- - ------------------- - - ------------ - ----- -

I I 0-5 M ti 5-10 M I 
TAXA I---------- ----------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I----------------------- ------------------------------ ------ I 
I NO./M,3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

II II . II 
IARTHROPODA I 1 II I 1 
I CLADOCERA I I II 
I PENILIA AVIROSTRIS I 0.0 13.5 0.00 I 0.0 12.5 0.00 II 0.0 14 0.00 I 0.0 12.5 0.00 I 
I PODON POLYPHEMDIDES I 0.0 13.5 0.00 I 0.0 12.5 0.00 11 0.0 14 0.00 I 0.0 12.5 0.00 1 
I COPEPODA . 1 1 I1 
I ACARTIA TONSA I 1.8 6.5 2.80 1 1.2 6 2.04 II 11.7 4 3.23 I 15.5 3 4.45 I 
I ACARTIA SPP.(COPEPODITES) I 30-.9 1 47.66.1 34.8 1 58.16 11 279.8 1 77.42 I 265.5 1 76.37 I 
I CLAUSOCALANUS SPP. I .0.6 9.5 0.93 I 1.2 6 2.04 II 2.5 9 0.68 I 0.0 12.5 0.00 I 
I CORYCAEUS ANGLICUS I 2.4 4.5 3.74 I 0.0 12.5 0.00 II 4.3 8 1.19 I 5.4 7 1.54 I 
I EUTERPINA ACUTIFRONS I 0.0 .13.5 0.00 I 0.0 12.5 0.00 II 0.0 14 0.00 I 0.0 12.5 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.6 9.5 0.93 I 1.2 6 2.04 II 6.1 7 1.70 I 7.1 6 2.05 I 
I OITHONA OCULATA I 0.0 13.5 0.00 I 0.0 12.5 0.00 II 0.0 14 0.00 I 0.0 12.5 0.00 I 
I PARACALANUS PARVUS I 1.2 8 1.87 I 0.6 8 1.02 II 1.8 10 0.51 I 0.0 12.5 0.00 I 
I PARACALANUS PARVUS(COPEPODITES) . I 2.4 4.5 3.74 I 5.5 3 9.18 II 8..6 5 2.38 I 3.0 8 0.86 I 
I OTHER COPEPODS I 9.1 3 14.02 I 3.0 4 5.10 II 22.7 2 6.28 I 27.4 2 7.88 I 

Io1 CIRRIPEDIA II I 
I CYPRIS LARVAE I 0.0 13.5 0.00 1. 0.0 12.5 0.00 II 0.6 11 8.17 I 0.0 12.5 0.00 I 
II I I II I 
IECTOPROCTA I I I I 
I CYPHONAUTES LARVAE I 1.8 6.5 2.8B I 0.0 12.5 0.00 II 9.0 6 2.21 I 9.5 5 2.74 I 

ICHAETOGNATHA I I I 
I SAGITTA SPP. I 0.0 13.5 0.00 I 0.0 12.5 0.00 II 0.0 14 0.00 I 0.0 12.5 0.00 I 

IINVERTEBRATESUNIDENT. I I 
I OTHER PLANKTON TAXA COMBINED I 13.9 2 21.50 I 12.2 2 20.41 II 15.3 3 4.24 I 14.3 4 4.11 I 
To------ - ------------------ ------- --------6.-8- 5. 3----

Total Zooplankton 64.8 59.8 361.4 347.6



PLANKTON STATION 7: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. JULY 19, 1978 

SAMPLE DEPTH I 
----------------------------------------------------------------------------------------- I 

0-5 M 1l 5-10 M 
TAXA 1-------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I I I1 
I CLADOCERA I I I1 I I 
I PENILIA AVIROSTRIS I 5.0 6.5 4.55 I 2.5 6.5 2.82 11 1.8 9 2.44 I 0.6 10 1.43 I 
I PODON POLYPHEMOIDES I 0.0 14 0.00 I 0.0 15 0.00 II 0.0 14.5 0.00 1 0.0 14 0.00 I 
I COPEPODA I I 11 1 I 
I ACARTIA TONSA I 3.7 8 3.41 I 1.2 11 1.41 II 0.0 14.5 0.00 1 0.0 14 0.00 I 
I ACARTIA SPP.(COPEPODITES) 1 45.3 1 41.48 I 11.7 3 13.38 11 14.7 2 19.51 1 10.6 2 24.29 I 
I CLAUSOCALANUS SPP. I 5.0 6.5 4.55 I 1.9 8.5 2.11 11 3.7 7 4.88 1 2.5 6 5.71 1 
1 CORYCAEUS ANGLICUS I 1.9 10.5 1.70 I 1.9 8.5 2.11 II 0.6 11 0.81 I 3.1 5 7.14 I 
I EUTERPINA ACUTIFRONS I 0.0 14 0.00 I 0.6 13 0.70 II 0.0 14.5 0.00 I 0.6 10 1.43 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 1.9 10.5 1.70 1 1.2 11 1.41 II 4.9 6 6.50 I 1.2 8 2.86 I 
I OITHONA OCULATA I 0.0 14 0.00 I 1.2 11 1.41 II 0.6 11 0.81 I 0.0 14 0.00 I 
I PARACALANUS PARVUS I 2.5 9 2.27 I 2.5 6.5 2.82 II 3.1 8 4.07 I 0.6 10 1.43 I 
I PARACALANUS PARVUS(COPEPODITES) I 7.5 4 6.82 I 8.0 4 9.15 II 8.0 4 10.57 I 5.0 3.5 11.43 I 

1! OTHER COPEPODS I 11.8 3 10.80 I 28.4 1 32.39 II 20.2 1 26.83 I 12.4 1 28.57 I 
Cfl CIRRIPEDIA I I II 
?I CYPRIS LARVAE I 0.0 14 0.00 I 0.0 15 0.00 II 0.6 11 0.81 I 0.0 14 0.00 I 

I I I I I I 1 
IECTOPROCTA I 1 II 1 1 
I CYPHONAUTES LARVAE I 5.6 5 5.11 I 6.2 5 7.04 11 5.5 5 7.32 I 1.9 7 4.29 I 

II IIII 
I CHAETOGNATHA I I II I I 
I SAGITTA SPP. I 0.0 14 0.00 I 0.0 15 0.00 11 0.0 14.5 0.00 I 0.0 14 0.00 I 
I I I I I I I 
IINVERTEBRATESUNIDENT. I I II I 1 
I OTHER PLANKTON TAXA COMBINED I 19.3 2 17.61 I 20.4 2 23.24 11 11.7 3 15.45 I 5.0 3.5 11.43 I 

Total Zooplankton 109.3 87.7 75.5 43.5 

0 * *0 0



PLANKTON STATION 9: 1OOPLANKTOR ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK EOMDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 19, 1978 

1 I SAMPLE DEPTH I 
I . ----------------------------------------------- 

I 0-8 M 11 8-BOTTOM 
TAXA ------------------------------------

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I 1 - - - - - - - - - - - - - - - - - - - - -------------- - - - - - - - - ------- I 

I I NO./M3 RANK % I NO./M3 RANK % II NO./M3 .RANK % I NO./M3 RANK - I 

IARTHROPODAI II I I 
I CLADOCERA I 1 II I I 
I PENILIA AVIROSTRIS I 15.6 10 0.97 I 9.7 10 0.71 II 0.0 12 0.00 I 9.5 10 0.37 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 32.7 8 2.05 I 19.4 8 1.43 II 122.4 .6 5.39 I 145.2 4 5.74 I 
I ACARTIA SPP.(COPEPODITES) 1 147.9 3 9.26 I 118.7 3 8.75 II 979.4 1 43.12 11209.0 1 47.82 I 
I CLAUSOCALANUS SPP. I 675.5 1 42.30 I '658.9 1 48.57 II 77.3 9 3.40 I 53.7 9 2.12 I 
I CORYCAEUS ANGLICUS I 88.7 6 5.56 I 48.4 7 3.57 II 90.2 8 3.97 I 116.8 5 4.62 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 6.2 11.5 0.39 I 0.0 12 0.00 11 0.0 12 0.00 I 3.2 12 0.12 I 
I PARACALANUS PARVUS I 105.8 4 6.63 I 70.3 5 5.18 11 128.9 4.5 5.67 I 94.7 6 3.75 I 
I PARACALANUS PARVUS(COPEPODITES) I 350.2 2 21.93 I 237.4 2 17.50 II 428.5 2 18.87 I 533.5 2 21.10 I 
I OTHER COPEPODS I 34.2 7 2.14 I 65.4 6 4.82 II 93.4 7 4.11 I 88.4 7.5 3.50 I 
I CIRRIPEDIA I I. 11 I 

gI CYPRIS LARVAE I 1.6 13 0.09 I 0.0 12 0.00 11 3.2 10 0.14 I 6.3 11 0.25 I 
011 I IIII 
'IECTOPROCTA I III I 
I CYPHONAUTES LARVAE I 29.6 9 1.85 I 12.1 9 0.89 II 128.9 4.5 5.67 I 88.4 7.5 3.50 I 
I I I I I I I 
ICHAETOGNATHA I I 11 I I 
I SAGITTA SPP. I 6.2 11.5 0.39 I 0.0 12 0.00 II 0.0 12 0.00 I 0.0 13 0.00 I 
I I I I I I I 
IINVERTEBRATES,UNIDENT. I 1 I II I 
I OTHER PLANKTON TAXA COMBINED I 102.7 5 6.43 I 116.3 4 8.57 II 219.1 3 9.65 I 179.9 3 7.12 I 

Total Zooplankton 1596.9 1356.6 2271.3 2528.4



PLAKTON STATION 10 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMIER PER 
CUDIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMLBEn 
OF INDIVIDUALS IN SAMPLE. JULY 19, 1978 

---------------------------------------------------------------------- --------------------------------------------------------- -------------

SAI3IPLE DEPTH 
------------------------------------------------------------------------------------------- I 

0-8 M II 8-BOTTOM 
TAA -------------------------------------------------------------------------------------

I REPLICATE A I =EPLICATE E II rEPLICATE A I REPLICATE D I 
1-----------------------------------------------------------------------------------------
I NO. /143 PANK E I NO. /1M3 RAN!E 5 I I NO . /143 IL3UC I NO. /M PANK ! 

------------------------------- --------- -------------- --------------------------------- ----------------------------------------------------------

III I 
ARTHROPODA 1 I 

CADOCEF.A III 
DENqLIA AVIP.05R7 11505.7 5 6.15 I 155.0 4 9.09 II 50.C 11 1.BG I 454.5 11 1.53 I 

2EiA j 11 TOUSrA I 204.1 1 1.16 I 10.0 11 0.59 1 13.2 9 2.77 1116.4 7 3.82 1 
?cl7 SPP.,CCPEPODITES) 1 965.9 ? 3.94 I 65.0 6 .1 I 666.2 4 07 73 15.90 I 
CLAUSOCALADUS 5T2. 13295.5 3 13.46 207.5 3 12.17 11 3f4.6 G.24 I 032.3 9 2.00 I 
CO1EC\EUS ANGICU I 454.5 10 1.06 I 35. E S .05 11 187.9 1j 2.25 1109.5 S 3.6) 1 
EU1fTEr)C ACUTIRZNS I 0.0 13.5 0.00 1 2.5 13 E.15 II 6.3 12.5 D.13 I 189.4 12 0.64 I 
L1BIDOCPER TRISPINOSA(COPEPODITES) 1 340.9 11 1.39 I 12.5 10 0.73 11 0.0 14 0.00 1 0.0 14 0.00 I 

A 5A.VUs 11136.4 6 4.64 I 55.Z 7 3.23 11 222.4 7 4.76 12003.3 5 7.00 I 17:-lr; DVUS(CODEPODITE) 18806.8 1 35.96 1 560.0 1 32.04 111389.6 1 20.93 17992.4 1 26.4 I 
OTEE CDEK-ODS 11590.9 4 6.50i I 77.5 5 4.55 615.5 4 12.01 13063.6 4 12.90 I 

CEDISL VS I 0.0 12.5 0.00 I 0.0 14 0.00 II 6.3 12.5 D. at.*9 12 0.12 

CEEEED AVAE I 767.0 9 3.13 I 50.0 0 2.53 II 395.4 5 0.19 1550.9 6 5.24 
I 11I 

CnEODAE I U 1 Z.5f WI Z.11 , 2 " 9 i jf 

SS.2TA SOP. I 909.1 8. 3.71 1 5,. 12 0.29 I t177.7 C 7. 70 01.0 10 2.29 I 

I OTHED 9 r-'120 -- ' COMEIND 14431. 2 10.10 1 470.0 2 27.57 722.4 2 15.;G 507S.0 2 17.95 I 

Total Zooplankton 24488.6 1705.0 4803.3 29772.7 

* 0



PLANKTON STATION 11 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. JULY 19, 1978 

I SAMPLE DEPTH I 
I --------------------------------------------------------------- ---------- I 
I B-8 M 11 8-BOTTOM 

TAXA 1---------------- - ---------------------- ---------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B * I 
------------------------------------------------------------------- ----- ----
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I II I 
I ARTHROPODA Ii 
I CLADOCERA I I 
I PODON POLYPHEMIlDES I 14.3 9.5 0.39 I 0.0 13 0.00 It 0.0 13.5 0.00 I 0.0 7.5 0.00 I 
I COPEPODA I I II I 1 
I ACARTIA TONSA I 827.0 2 22.48 1 4.5 9 1.97 II 517.1 3 11.98 I 0.0 7.5 0.00 I 
I ACARTIA SPP.(COPEPODITES) 11126.4 1 30.62 I 22.0 3 9.54 112503.2 1 57.97 I 0.0 7.5 0.00 I 
I CLAUSOCALANUS SPP. I 320.8 4 8.72. 1 100.8 1 43.75 II 98.4 6 2.28 I 0.0 7.5 0.00 I 
I CORYCAEUS ANGLICUS I 14.3 9.5 0.39 I 11.0 7 4.77 II 73.0 7 1.69 I 0.0 7.5 0.00 I 
I EUTERPINA ACUTIFRONS I 0.0 12.5 0.00 I 0.0 13 0.00 11 50.8 10 1.18 I 0.0 7.5 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 0.0 12.5 0.00 I 1.9 10 0.82 II 38.1 11 0.88 I 0.0 7.5 0.00 I 
I PARACALANUS PARVUS I 199.6 6 5.43 I 4.9 8 2.14 II 63.5 9 1.47 I 0.0 7.5 0.00 I 
I PARACALANUS PARVUS(COPEVODITES) I 655.9 3 17.83 I .42.0 2 18.26 11 558.4 2 12.93 I 0.0 7.5 0.00 I 
I OTHER COPEPODS I 1.35.5 7 3.68 I 12.9 5.5 5.59 11 104.7 5 2.42 I 0.0 7.5 0.00 1 
I CIRRIPEDIA II I 

0,I CYPRIS LARVAE I 5.5 12.5 0.50 1 0.4 11 0.16 II 5.0 13.5 0.00 I 0.0 7.5 0.00 I 
I I1 I IIII 
I ECTOPROCTA r II I I 
I CYPHONAUTES LARVAE I 0.0 12.5 0.00 I 12.9 5.5 5.59 II 28.6 12 0.66 I 0.0 7.5 0.00 I 
I . I I iI 
ICKAETOGATHA III I 
I SAGITTA SPP. I 85.6 8 2.33 I 0.0 13 0.00 II 69.8 8 1.62 I 0.0 7.5 0.00 I 
I .1I I III 
I INVERTEBRATES, UNIDENT. III 
I OTHER PLANKTON TAXA COMBINED I 299.4 5 8.14 I 17.0 4 7.40 II 212.6 4 4.92 I 0.0 7.5 0.00 I 

4Total Zooplankton 3678.7 230.3 4317.9 -

*Sample lost due to improper preservation



PLANKTON STATION 12 ECOPLAKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK O OF ABUNDANCE, AND PERCENTAGE OF TOTAL. NUMBER 
OF INDIVIDUALS IN S i. JULY 19, 1978 

- ------ - - ----------------------------------- ~------------------------------------
SAMPLE DEPTH 

------------------------------------------------------------------------------ ----------------- I 
0-8 MI II 8-BOTTOM 

TAXA I---------------------------------------------- ------------------------------
I REPLICATE A 1 REPLICATE B i1 REPLICATE A I REPLICATE B I I.~~~~~ I----------------------------------------------------------------------------------------------I 
I NO./M3 RANK A I NO./13 RANK % I I NO. /13 RANK : I NO./143 RANK 4 I ~-------------------------------------------------------------- ------------------------------------------------------------------------------

!ARTHROPODA 
I CLADOCERA 1 I 
I PENILIA AVIROSTRIS I 8.8 7.5 4.90 I 11.9 7 6.55 II 14.1 9 2.07 I 0.0 12.5 0.00 I 
I COPEPODA I 1 II 1 1 
I ACARTIA TONSA I 9.2 6 5.12 I 3.2 10 1.75 II 62.6 5 9.17 I 101.0 2 14.25 I 
I ACARTIA SPP.(COPEPODITES) I 26.7 2 14.93 I 29.2 3 16.16 II 149.5 1 21.89 I 286.9 1 40.46 I I CLAUSOCALANUS SPP. I 2.3 10.5 1.28 I 2.8 11 1.53 11 4.0 11 0.59 I 6.1 10 0.85 I 
I CORYCAEUS ANGLICUS I 11.1 5 6.18 I 6.7 8 3.71 II 48.5 7 7.10 I 34.3 8 4.84 I 
I LABIDOCERA TRISP.INOSA(COPEPODITES) 1 2.3 10.5 1.28 I 4.7 9 2.62 II 2.0 12 0.30 I 0.0 12.5 0.00 I 
I PARACALANUS PARVUS I 16.4 4 9.17 I 16.6 4 9.17 II 56.6 6 8.28 I 44.4 7 6.27 I 
I PARACALANUS PARVUS(COPEPODITES) 1 64.5 1 36.03 I 45.1 1 24.89 II 115.2 2 16.86 I 72.7 3 10.26 1 I OTHER COPEPODS I 8.8 7.5 4.90 I 12.3 6 6.77 11 105.1 3 15.38 I 48.5 5 6.84 I II CIRRIPEDIA II 
I CYPRIS LARVAE I 1.9 12 1.07 I 0.8 12 0.44 il 8.1 10 1.18 I 6.1 10 0.85 1 

IEFCTOrnoCTA II 
TE L 1 6.9 9 3.04 1 14.2 5 7.86 II 72.7 4 IfJ 6.5 I 46.5 6 6.55 I 

B ,T1? L PY9 . I 1.5 13 0.05 0.4 11 1.22 0.0 13 . G .1 10 B.5 

I T. 5 7 ET D M YT ES-T5, ,1 ~~ T .
IN I O --- A ri TA:A COMBINED I 18.7 3 10.45 1 33.2 2 1c.34 !1 44.4 0 G.51 56.6 4 7.90 I 

Total Zooplankton 179.0 181.0 682.8 709.1



PLANKTON STATION 13 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE,.AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 19, 1978-2&3 PRE-OP 

------------------------------------------------------------------------------------- ------------------------- -------- -------------------- --------

I SAMPLE DEPTH 

I-8 M II 9-BOTTOM 
I TAXA 1-----------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I-------------------- ---------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK -% I NO./M3 RANK 4 I 

------------------------------------- -- - ------------------------------------------------------

II 
IARTHROPODA I I II I 
I CLADOCERA I I I I 
I PENILIA AVIROSTRIS I 17.1 10 3.03 I 31.0 8 5.01 II 6.2 11 0.87 I 0.0 15 0.00 I 

I PODON POLYPHEMOIDES I 0.4 13 0.06 I 1.6 13 0.25 II 4.1 12.5 0.58 I 2.1 13 0.27 I 

I COPEPODA I  
I ACARTIA TONSA I 48.6 4 8.60 I 20.2 9 3.26 II 235.1 1 33.24 I 41.5 4 5.35 1 
I ACARTIA SPP.(COPEPODITES) I 65.4 3 11.56 I 51.2 4 8.27 II 28.9 7 4.08 I 238.3 2 30.75 I 

I CLAUSOCALANUS SPP. I 196..9 1 34.82 1229.5 1 37.09 II 30.9 6 4.37 I 10.4 10 1.34 I 

I CORYCAEUS ANGLICUS I 26.1 7 4.61 I 46.5 6 7.52 II 39.2 5 5.54 I 20.7 8 2.67 I 

yI EUTERPINA ACUTIFRONS I 0.0 14.5 0.00 I 0.0 14.8 0.00 i 0.0 15 0.00 I 12.4 9 1.60 I 
k-nI LABIDOCERA TRISPINOSA(COPEPODITES) I 1.6 11 0.28 I 6.2 11 1.00 II 2.1 14 0.29 I 2.1 13 0.27 I 

I OITHONA OCULATA I 0.Z 14.5 0.00 I 0.0 14.5 0.00 II 18.6 9.5 2.62 I 2.1 13 0.27 I 

I PARACALANUS PARVUS I 22.6 8 3.99 I 10.9 10 1.75 II 204.1 2 28.86 I 26.9 7 3.48 I 

I PARACALANUS PARVUS(COPEPODITZS) I 94.2 2 16.66 I 80.6 2 13.03 11 18.6 9.5 2.62 I 271.5 1 35.03 I 

I OTHER COPEPODS I 45..9 5 8.12 I 32.6 7 5.26 II 24.7 8 3.50 I 35.2 6 4.55 I 

I CIRRIPEDIA I I II 
I CYPRIS LARVAE I 1.2 12 0.21 I 4.7 12 0.75 11 4.1 12.5 0.58 I 4.1 11 0.53 I 

IECTOPROCTA I I 
I CYPHONAUTES LARVAE I 17.9 9 3.17 I 54.3 3 8.77 11 47.4 3 6.71 1 37.3 5 4.81 I 

I, I IIII 
IINVERTEBRATES,UNIDENT. I I I 
I OTHER PLANKTON TAXA COMBINED I 27.6 6 4.89 I 49.6 5 8.02 II 43.3 4 6.12 I 70.5 3 9.09 I 
--------------- --------------------------------------------------------------------------

Total Zooplankton 565.4 618.6 707.2 775.1



PLANKTONq STATION 14 ZOOPLAnKTO ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RLNK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 19, 1978 

SAMPLE DEPTH 
--------------------- ---------------- -------------------------------------------------- --------------- I 

0-8 M 11 8-BOTTOM 

TAXA I _-_-__--------------------------------------------------
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 1 
I--------------------------------------------------------------------------- --------------I 

I NO./M3 RANK % I NO.IM3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 
---------------------------------------------------------------------------------------

IARTHROPODA 
I CLADOCERA 
I PENIRLIA AVIROSTRIS 1 310.1 5 4.89 1 184.1 6 3.13 I1 3.5 11 0.19 I 42.4 11 1.07 I 

I COPEPODA I I1 

I ACARTIA TONSA I 77.5 9 1.22 I 38.8 9 0.66 I 59.9 7.5 3.29 I 69.0 10 1.74 I 

1 ACARTIA SPP.(COPEPODITES) 1 19.4 10 0.30 1 19.4 10 0.33 11 7.1 10 0.39 I 106.1 8 2.67  

1 CLAUSOCALANUS SPP. 12490.3 1 39.30 11918.6 2 32.62 11 268.0 3 14.73 1 440.2 4 11.10 1 

I CORYCAEUS ANGLICUS I 281.0 6 4.43 I 77.5 8 1.32 II 59.9 7.5 3.29 I 127.3 7 3.21 I 

I LABIDOCERA TRISPINOSA(COPEPODITES) I 9.7 11.5 0.15 I 0.0 12 0.00 11 0.0 12 0.00 I 0.0 12 0.00 I 

I FARACALANUS PARVUS 11569.8 2 24.77 12034.9 1 34.60 II 176.3 4 9.69 I 530.4 3 13.37 I 

1 PARACALANUS PARVUS(COPEPODITES) 1 629.8 3 9.94 1 55.2.0 4 9.56 It 67.0 6 3.68 1 153.8 6 3.88 1 

1 OTHER COPEPODS ( 21.3.2 7 3.36 I .213.2 5 3.62 11 511.3 1 28.10 I 917.6 2 23.13 1 
II II 

-ECTOPflOCTA 1 .1 1 1 

E TES LARVAE 1 106.6 8 1.68 1 87.2 7 1.48 1 148.1 5 8.14 1 196.3 5 4.95 1 

I CFHA7E~'~' TO I III 
C SN TTL\ SPP. I 9.7 11.5 0.15 I 9.7 11 0.16 11 45.8 9 2.52 I 74.3 9 1.87 1 

I II 
I 111VnE-3 TS, ,UbIDE14T. I IIIII 
I 'OTITE2 P NDETN1 T .A COMBINED I 620.2 4. 9.79 I 736.4 3 12.52 11 472 .5 2 25.97 11310.1 1 33.02 1 

---------------------------------------------------------------------------------------- --------------------------------

Total Zooplankton 6337.2 5881.8 1819.5 3967.5 

*



PLANKTON STATION 15 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE,.AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 19, 1978 

SAMPLE DEPTH 
----------------------------------------- ---------------------- --- ---------- I 

I XI 0-8M li 8-BOTTOMI 
TAXA I------ ----------------------

I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 1 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I I 
I ARTHROPODA II I 
I CLADOCERA II I 
I PENILIA AVIROSTRIS I 398.8 5 8.35 1 408.6 5 5.58 II 59.0 9 1.05 I 102.4 7 3.45 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 48.6 8 1.02 I 116.7 8 1.59 II 51.6 10.5 0.92 I 63.6 10 2.14 I 
I ACARTIA SPP.(COPEPODITES) 1 9.7 10 0.20 I 19.5 11 0.27 II 51.6 10.5 0.92 I 84.7 9 2.86 I 
I CLAUSOCALANUS SPP. 11386.2 1 29.02 12042.8 2 27.89 11 449.9 3 8.02 I 374.3 3 12.62 I 
I CORYCAEUS ANGLICUS I 170.2 6 3.56 I 175.1 6 .2.39 II 199.1 5 3.55 I 113.0 6 3.81 1 
I EUTERPINA ACUTIFRONS I 0.0 14 0.00 I 0.0 13 0.00 11 7.4 12 0.13 I 3.5 12.5 0.12 1 
I LTABIDOCERA TRISPINOSA(COPEPODITES) I 4.9 12 0.10 1 0.0 13 0.00 II 0.0 13.5 0.00 I 3.5 12.5 0.12 I 
I PARACALANUS PARVUS I 525.3 4 11.00 I 700.4 4 9.56 II 154.9 7 2.76 I 144.8 5 4.88 I 
I PARACALANUS PARVUS(COPEPODITES) 11254.9 2 26.27 12062.3 1 28.15 II 236.0 4 4.20 I 204.8 4 6.90 I 
I OTHER COPEPODS I 145.9 7 3.05 I 145.9 7 1.99 111688.8 2 30.09 I 653.2 2 22.02 I 

Mi CIRRIPEDIA I 1 III I 
I CYPRIS LARVAE I 4.9 12 0.10 I 0.0 13 0.00 II 0.0 13.5 0.00 I 0.0 14 0.00 I 
II IIII 
!ECTOPfOCTA II I I 
I CYPHONAUTES LAfRVAE I 43.8 9 0.92 I 107.0 9 1.46 II 184.4 6 3.29 I 88.3 8 2.98 I 
I . I I II I I 
I CHATOGNATHA I I II I I 
I SA\GITTA SPP. I 4.9 12 0.10 I 48.6 10 0.66 II 95.9 8 1.71 1 35.3 11 1.19 I 

I I I IIII 
I INVERTEBRATESUNIDENT. I I 
I OTHER PLANI1TON TAXA COMBINED I 778.2 3 16.29 11498.1 3 20.45 112433.6 1 43.36 110944 1 36.90 I 

Total Zooplankton 4776.3 7324.9 5612.1 2966.1



PLANKTON STATION 16 ZOOPLANKTON ABUNDANCES EXPRESSED AS. NTJ R PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 19, 1978 

SAIPLE DEPTH 
--------------------- ------------------------------------ -------------------------------

1. 0-8 M 11 8-BOTTOM 
TAXA I-------- -------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 
I----------------------------------------------------------------------------------------
I NO./M3 RANK TI I NO./113 RANK % II NO./M3 RANK ? I NO.1143 RANK % I 

I I I II I 
!ARTHROPODA I II I I 
I CLADOCERA I 1 11 1I 
I PENILIA AVIROSTRIS I 179.3 5 5.95 I 82.4 8 3.16 11 145.6 8 3.03 I 134.2 9 1.57 I 
I COPEPODA I I II 1 I 
I ACARTIA TONSA I 72.7 9 2.41 I 33.9 10 1.30 II 93.2 11 1.94 I 310.7 6.5 3.65 I 
I ACA2TIA SPP.(COPEPODITES) 1 169.6 7 5.63 I 159.9 6 6.13 11 227.1 5 4.72 I 946.3 4 11.10 I 
I CLAUSOCALANUS SPP. 11235.5 1 41.00 11056.2 1 40.52 11 250.4 4 5.21 1 275.4 8 3.23 I 
I CORYCAEUS ANGLICUS I 101.7 8 3.38 I 48.4 9 1.86 II 198.0 6 4.12 I 310.7 6.5 3.65 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 14.5 11.5 0.48 1 0.0 12.5 0.00 II 0.0 13 0.00 I 0.0 1.3 0.00 I 
I PARACALANUS PARVUS I 174.4 6 5.79 I 174.4 5 6.69 II 180.5 7 3.75 I 459.0 5 5.39 I 
I PARACALANUS PARVUS(COPEPODITES) I 465.1 2 15.43 I 494.2 2 18.96 11 401.8 3 8.35 11221.8 3 14.33 1 
I OTHER COPEPODS I 242.2 4 8.04 I 218.0 4 8.36 111385.9 2 28.81 12182.2 2 25.60 I 
I CIRRIPEDIA I I II I I 
I CYPRIS LARVAE I 48.4 10 1.61 I 24.2 11 0.93 II 99.0 10 2.06 I 84.7 11.5 0.99 I 

o f I I IIII 
I ETPOT I I I 
I C "T LADVAE I 14.5 11.5 0.40 I 92.1 7 3.53 II 110.6 9 2.3 1 120.1 10 1.41 I 

A 099. - I 9.7 13 0.32 I 0.0 12.5 E.1 II 75.7 12 1.37 I C4.7 11.5 0.99 1 

II INVIE'ZDY U1 1DE1T I I 
I OTH5R DLANETON TAMA COMBINED I 285.9 3 9.49 I 222.9 3 S.55 111642.1 1 34.14 2394 1 29..09 I 

Total Zooplankton 3013.6 2606.6 4809.8 8524.0 

* * 0



PLANKTON STATION 17 ZOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 19, 1978 

I ISAMPLE DEPTH 
I-------------------------------------------------------------------------- ------

0-8 M II 8-BOTTOM 
I TAXA I---------- ------------------------------------------------------- -----------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

- ------ ------------ ----- ----------------------------------------------------------

II 1 11I 
IARTHROPODA I I I 
I CLADOCERA II I 
I PENILIA AVIROSTRIS I 663.9 3 13.40 I 248.1 5 8.08 11 14.8 11 0.43 I 212.2 6 5.10 I 
I COPEPODA I I II 1 I 
I ACARTIA TONSA I 153.2 6 3.09 I 43.8 8 1.43 II 110.8 7 3.26 I 91.9 10 2.21 I 
I ACARTIA SPP.(COPEPODITES) I 7.3 10 0.15 I 19.5 10 0.63 II 132.9 6 3.91 1 169.7 8 4.08 I 
I CLAUSOCALANUS SPP. 11094.4 2 22.09 11070.0 1 34.87 II 265.9 4 7.83 1 452.6 4 10.88 I 
I CORYCAEUS ANGLICUS I 145.9 7 2.95 I 170.2 6 5.55 II 229.0 5 6.74 I 148.5 9 3.57 I 
I PARACALANUS PARVUS I 554.5 4 11.19 I 311.3 3 10.14 II 88.6 9 2.61 1 219.2 5 5.27 I 
I PARACALANUS PARVUS(COPEPODITES) 11692.6 1 34.17 I 802.5 2 26.15 II 295.4 3 8.70 I 516.3 3 12.41 I 
I OTHER COPEPODS I 116.7 8 2.36 I 68.1 7 2.22 II 930.6 2 27.39 I 968.9 2 23.30 I 
I CIRRIPEDIA I I II I I 
I CYPRIS LARVAE I 0.0 11.5 0.00 I 4.9 11 0.16 II 0.0 12 0.00 I 0.0 12 0.00 1 
I I IIII 

IECTOPROCTA I II 
I CYPHONAUTES LARVAE I 21.9 9 0.44 I 38.9 9 1.27 II 96.0 8 2.83 I 198.0 7 4.76 I 
I I I 1 1 1 I 
I CHA71ETOG NATHA% I I 1' I1 I 
I SAGITTA SPP. I 0.0 11.5 0.00 I 0.0 12 0.00 II 29.5 10 0.87 I 70.7 11 1.70 I 
II 
IlNVERTEBPATES ,UNIDENT. I I 
I OTHER PLANICTON TAMA COMBINED I 503.4 5 10.16 1 291.8 4 9.51 111203.8 1 35.43 11110.3 1 26.70 I 

----------------- --l --------------------------------------------------Z--n- 90-------------

Total Zooplankton 4953.8 3069.1 3397.3 4158.4



PLANKTON STATION 1i SOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. JULY 20, 1978 

SAMPLE DEPTH I 
--- I--- -----------------------------------------------------------------------------

0-5 M 11 5-10 M 
TAXA 1----------- -------------------------------------- --- ----------

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I-------------------------------------------------------------------------------------------I 
I NO./43 RANK % I NO./M3 RANK % II NO./M3 RANK * I NO./M3 RANK * I 

---- ------------------------ ~----------------------------------------------------------------- 
-----

I I III 
IARTHROPODA I I 
I CLADOCERA 11 
I PENILIA AVIROSTRIS I 0.0 14 0.00 I 0.0 13.5 0.00 II 0.0 15 0.00 I 0.0 15 0.00 I I PODON POLYPHEMOIDES I 0.0 14 0.00 1 0.0 13.5 0.00 II 0.0 15 0.00 I 0.0 15 0.00 I I COPEPODA I II I I ACARTIA TONSA I 1.8 9 1.69 I 1.2 9.5 1.95 II 39.0 7 4.57 I 95.9 7 5.02 I I ACARTIA SPP.(COPEPODITES) I 36.6 1 33.71 I 31.5 1 33.77 11 261.0 1 30.57 I 717.0 1 37.55 I 
I CLAUSOCALANUS SPP. I 4.9 7.5 4.49 I 3.6 5 3.90 II 56.1 5 6.57 I 107.4 5 5.62 I 
I CORYCAEUS ANGLICUS I 4.9 7.5 4.49 I 3.0 6.5 3.25 II 51.2 6 6.00 I 15.3 10 0.80 I 
I EUTERPINA ACUTIFRONS I 0.0 14 0.00 I 0.0 13.5 0.00 II 2.4 12 0.29 I 3.8 12.5 0.20 I I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.6 10.5 0.56 I 2.4 8 2.60 II 26.8 10 3.14 I 42.2 9 2.21 I I OITHONA OCULATA I 0.0 14 0.00 I 0.0 13.5 0.00 II 2.4 12 0.29 I 7.7 11 0.40 I I PARACALANUS PARVUS I 5.5 6 5.06 I 1.8 9.5 1.95 11 29.3 9 3.43 I 88.2 8 4.62 I I PARACALANUS PARVUS(COPEPODITES) I 12.2 3.5 11.24 I 6.7 4 7.14 II 158.5 2 18.57 I 287.6 2 15.06 I 4I OTHER COPEPODS I 9.8 5 8.99 I 3.0 6.5 3.25 II 119.5 3 14.00 I 272.2 3 14.26 1 1 CIRRIPEDIA 1 11 
I CYPRIS LARVAE I 0.6 10.5 0.56 I 0.0 13.5 0.00 II 2.4 12 0.29 I 3.8 12.5 0.20 I 

II 
IECTOPROCTA I II I 
I CYPHONAUTES LARVAE I 19.5 2 17.98 I 25.5 2 27.27 II 36.6 8 4.29 I 99.7 6 5.22 I 

ICHAETOGNATHA I 1 II 1 I I SAGITTA SPP. I 0.0 14 0.00 I 0.0 13.5 0.00 II 0.0 15 0.00 I 0.0 15 0.00 I 

IINVERTEBRATES,UNIDENT. 1 11 
I OTHER PLANKTON TAXA COMBINED I 12..2 3.5.11.24 I 13.9 3 14.94 II 68.3 4 8.00 1 168.7 4 8.84 I 

Total Zooplankton 108.5 93.3 853.7 1909.5 

0



0 0 S 

PLANKTON STATION 4: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 20, 1978 

I SAMPLE DEPTH I 
------------------------------------------------------------------------------------------ I 

0-5 m II 5-10 M 
I TAXA ---------------------------------------------------------------------------- ----- I 

I REPLICATE A I REPLICATE B ii REPLICATE A I REPLICATE B I 
I I--------------------------------------------------------------------------------------------I 

I I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I I II I I 
I CLADOCERA I I II I I 
I PENILIA AVIROSTRIS I 0.0 14 0.00 I 0.0 13.5 .0.00 II 0.0 14.5 0.00 I 0.0 15 0.00 I 
I PODON POLYPHEMOIDES I 0.0 14 0.00 I 0.0 13.5 0.00 11 0.0 14.5 0.00 I 0.0 15 0.00 I 
I COPEPODA I I 
I ACARTIA TONSA I 4.2 6.5 3.76 I 0.7 8 3.33 II 6.6 6.5 2.64 I 16.4 6 3.88 1 
I ACARTIA SPP.(COPEPODITES) I 49.1 1 43.55 1 4.7 1 23.33 II 106.6 1 42.79 I 215.8 1 51.15 1 
I CLAUSOCALANUS SPP. I 3.0 8 2.69 I 0.7 8 3.33 II 5.4 9 2.16 I 15.2 7 3.59 I 
I CORYCAEUS ANGLICUS I 1.2 10 1.08 I 0.0 13.5 0.00 II 6.0 8 2.40 1 9.7 9 2.30 1 
I EUTERPINA ACUTIFRONS I 0.0 14 0.00 I 0.0 13.5 0.00 II 0.6 12 0.24 1 0.6 12.5 0.14 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 1.8 9 1.61 1 0.0 13.5 0.00 II 4.2 10 1.68 I 6.1 10 1.44 1 
I OITHONA OCULATA I 0.0 14 0.00 1 0.0 13.5 0.00 II 0.0 14.5 0.00 I 1.2 11 0.29 I 
I PARACALANUS PARVUS I 4.2 6.5 3.76 I 0.7 8 3.33 II 6.6 6.5 2.64 1 13.9 8 3.30 1 
I PARACALANUS PARVUS(COPEPODITES) 1 12.1 4 10.75 I 2.0 5 10.00 II 46.1 2 18.51 I 52.1 2 12.36 1 
I OTHER COPEPODS I 12.7 3 11.29 I 2.7 4 13.33 11 24.6 3 9.86 I 46.7 3 11.06 I 

II CIRRIPEDIA I I II I 1 
4I CYPRIS LARVAE I 0.0 14 0.00 I 0.7 2 3.33 II 0.0 14.5 0.00 I 0.0 15 0.00 I 
I I I I I I I I 
IECTOPROCTA I I II 1 1 
I CYPHONAUTES LARVAE I 6.7 5 5.91 I 4.0 2 20.00 II 20.4 4 8.17 I 21.8 4.5 5.17 I 

II.I I III 
ICHAETOGNATHA I I I1 I I 
I SAGITTA SPP. I 0.6 11 0.54 I 0.7 8 3.33 II 2.4 11 0.96 I 0.6 12.5 0.14 I 

IINVERTEBRATES,UNIDENT. I I II 1 I 
I OTHER PLANKTON TAXA COMBINED I 17.0 2 15.05 I 3.3 3 16.67 II 19.8 5 7.93 1 21.8 4.5 5.17 I 

Total Zooplankton 112.7 20.0 249.1 421.8



PLANKTON STATION 6: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 20, 1978 

----------------------------------------- ------------- ----------------------------------------------------------------- ---------- - ---------
SAMPLE DEPTH 

-----------------------------------------------------------------------------------------I 
I 0-5 M 11 5-10 M 

TAXA I---------- ------------------------------------------------------------------------------------
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 
I ------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./143 RANK % I 

I I I I I I I 
IARTHROPODA I1 
I CLADOCERA I I II I 
I PENILIA AVIROSTRIS I 0.0 13.5 0.00 I 0.0 14 0.00 II 0.0 14.5 0.00 I 0.0 12.5 0.00 I 
I PODON POLYPHEMOIDES I 0.0 13.5 0.00 1 0.0 14 0.00 II 0.0 14.5 0.00 I 0.0 12.5 0.00 I 
I COPEPODA I I 1II I 
I ACARTIA TONSA I 6.7 2.5 9.40 I 48.5 3 6.87 II 34.3 5 2.07 I 15.2 7 0.93 I 
I ACARTIA SPP.(COPEPODITES) I 43.9 1 61.54 I 436.4 1 61.86 111337.7 1 80.69 11444.4 1 88.55 I 
I CLAUSOCALANUS SPP. I 1.2 7 1.71 I 14.5 7.5 2.06 II 11.4 8 0.69 I 0.0 12.5 0.00 I 
I CORYCAEUS ANGLICUS I 0.0 13.5 0.00 I 14.5 7.5 2.06 II 7.6 10 0.46 I 0.0 12.5 0.00 I 
I EUTERPINA ACUTIFRONS I 0.6 9.5 0.85 1 0.0 14 0.00 II 0.0 14.5 0.00 I 0.0 12.5 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 0.0 13.5 0.00 I 9.7 9.5 1.37 II 15.2 7 0.92 I 26.7 4 1.64 I 
I OITHONA OCULATA I 0.6 9.5 0.85 I 0.0 14 0.00 II 0.0 14.5 0.00 I 0.0 12.5 0.00 I 
I PARACALANUS PARVUS I 1.2 7 1.71 1 33.9 5 4.81 II 7.6 10 0.46 I 0.0 12.5 0.00 I 
I PARACALANUS PARVUS(COPEPODITES) I 4.9 4 6.84 I 65.5 2 9.28 II 57.2 3 3.45 I 7.6 8 0.47 I 
I OTHER COPEPODS I 4.3 5 5.98 I 41.2 4 5.84 11 38.1 4 2.30 I 41.9 3 2.57 I 

4I CIRRIPEDIA I I 11 I 1 
"I CYPRIS LARVAE I 0.0 13.5 0.00 1 2.4 11 0.34 II 3.8 12 0.23 I 0.0 12.5 0.00 I I II I I I I I 
IECTOPROCTA I 1 II 1 1 
I CYPHONAUTES LARVAE I 1.2 7 1.71 I 9.7 9.5 1.37 II 30.5 6 1.84 I 53.4 2 3.27 I 

ICHAETOGNATHA I1 
I SAGITTA SPP. I 0.0 13.5 0.00 I 0.0 14 0.00 II 7.6 10 0.46 1 22.9 5 1.40 I 

I INVERTEBRATES,UNIDENT. I II 
I OTHER PLAUKTON TAXA COMBINED I 6.7 2.5 9.40 I 29.1 6 4.12 II 106.7 2 6.44 I 19.1 6 1.17 I 
------------------------------- -----------------------------------------------------------------------------------

Total Zooplankton 71.3 705.5 1657.8 1631.1 

0



0 0 0 0 S 

PLANKTON STATION 7: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 20, 1978 

I SAMPLE DEPTH I 
------------------------------------------------------------------- ~--------------I 

I I 0-5 M II 5-10 M.  
I TAXA I-------- ------------------------------------------------------------------------------- I 
I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

I~~ ----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 'RANK % I NO./M3 RANK % I 

I I I 1 1 I 1 
IARTHROPODA II I I 
I CLADOCERA II I 
I PENILIA AVIROSTRIS I 0.0 14 0.00 I 0.0 13.5 0.00 II 0.0 14.5 0.00 I 0.0 14.5 0.00 I 
I PODON POLYPHEMOIDES I 0.0 14 0.00 I 0.0 13.5 0.00 II 0.0 14.5 0.00 I 0.0 14.5 0.00 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 2.4 6.5 5.13 I 3.0 5 3.16 II 43.9 6 3.50 I 142.2 5 3.97 I 
I ACARTIA SPP.(COPEPODITES) 1 18.8 1 39.74 I 54.3 1 56.33 II 890.2 1 71.01 12432.6 1 67.85 I 
I CLAUSOCALANUS SPP. I 3.0 5 6.41 I 1.8 7 1.90 II 14.6 7.5 1.17 I 52.4 8 1.46 I 
I CORYCAEUS ANGLICUS I 0.0 14 0.00 I 1.8 7 1.90 11 4.9 10 0.39 I 41.2 9 1.15 I 
I EUTERPINA ACUTIFRONS I 0.0 14 0.00 I 0.0 13.5 0.00 II 0.0 14.5- 0.00 I 3.7 11.5 0.10 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 1.2 9 2.56 I 0.0 13.5 0.00 II 2.4 11.5 0.19 I 26.2 10 0.73 I 
I OITHONA OCULATA I 0.0 14 0.00 I 0.0 13.5 0.00 II 0.0 14.5 0.00 I 0.0 14.5 0.00 I 
I PARACALANUS PARVUS I 1.2 9 2.56 I 1.8 7 1.90 II 14.6 7.5 1.17 I 67.4 7 1.88 I 

1 1 PARACALANUS PARVUS(COPEPODITES) I 7.3 2 15.38 I 11.0 3 11.39 II 73.2 3 5.84 I 183.4 3 5.11 I 
4I OTHER COPEPODS I 3.6 4 7.69 I 13.4 2 13.92 II 51.2 5 4.09 I 359.3 2 10.02 I 
II CIRRIPEDIA I 1 II I I 
I CYPRIS LARVAE I 1.2 9 2.56 I 1.2 9.5 1.27 II 7.3 9 2.58 I 3.7 11.5 0.10 I 
I I I I I I I 
IECTOPROCTA I I III I 
I CYPHONAUTES LARVAE I 2.4 6.5 5.13 I 1.2 9.5 1.27 II 87.8 2 7.00 I 127.2 6 3.55 1 

ICHAETOGNATHA I I II I I 
I SAGITTA SPP. I 0.6 11 1.28 I 0.0 13.5 0.00 II 2.4 11.5 0.19 I 0.0 14.5 0.00 I 

IINVERTEBRATES,UNIDENT. I 1 II I 
I OTHER PLANKTON TAXA COMBINED I 5.5 3 11.54 I 6.7 4 6.96 11 61.0 4 4.86 I 146.0 4 4.07 I 

Total Zooplankton 47.3 96.3 1253.7 3585.3



PLANKTON STATION 9: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 23, 1978 

---------------------------------------------------------------------------------------------------------- --------------------------------------
SAMPLE DEPTH 

-------------------------------------------------------------------------------------------------
0-8 M i1 8-BOTTOM 

TAXA I--------- ------------------------------------------------------------------------------------
I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I -----------------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK Y II NO./M3 RANK % I NO.1/M3 RANK( 21; 

----------------------------------------------------------------------------------------------------------------------------------------------

I I I 
IARTHROPODA II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 42.6 11.5 0.94 I 54.8 12 1.05 II J.0 12.5 0.00 I 13.2 12 0.'1 I 
i COPFPODA I I1 1 I 
I ACARTIA TONSA I 558.7 3 12.38 I 766.9 2 14.65 I1l30S.6 4 15.12 11356.2 4 15.65 1 
1 ACARTIA SPP.(COPEPODITES) 1 222.5 8 4.93 1 458.2 5 8.75 111709.0 2.5 19.75 11220.4 2 21.01 I 
I CLAUSOCALANUS SPP. I 213.1 9 4.72 1 239.0 9 4.57 II 253.9 6 2.93 1 236.7 6.5 2.73 I 
I COP.YCAEUS ANGLICUS I 369.3 5 8.18 1 278.9 7 5.33 II 127.0 10 1.47 I 209.3 8 2.42 I 
I EUTERPINA ACUTIFRONS I 4.7 13 0.10 I 14.9 13 0.29 II 0.0 12.5 0.00 1 9.1 13 0.11 I 
I LABI.DOCERA TRISPINOSA(COPEPODITES) 1 42.6 11.5 0.94 I 64.7 11 1.24 1I 29.3 11 0.34 I 27.3 11 0.32 I 
I PARACALANUS PARVUS I 274.6 7 6.09 I 199.2 10 3.81 11 225.1 7 2.37 I 2116.7 6.5 2.73 I 
I PAPACALANUS PARVUS(COPEPODITES) 11060.6 1 23.50 1 712.2 3 13.61 11 966.8 5 11.17 I 9f)1.1 5 10.40 I 
I OTH-ER COPEPODS I 359.8 6 7.97 1 572.7 4 1.0.94 111709.0 2.5 19.75 11S75. 1 21.64 I 

I II 
ECTOPROCTA 

CYPHONAUTES LARVAE I 378.8 4 8.39 I 338.6 6 6.47 II 175.8 8 2.03 I 21.9 10 0.95 

I CHAETOGNATHA I I 
I 3AITTA SPP. I 203.6 10 4.51 I 254.0 8 4,85 1 1C6.0 9 1.c2 I 163.2 a 1. 1 

I INVE.RTBRATE:S,UNIDENT. I 
I 07"ER PLANKTON TAXA COMBINED I 781.2 2 17.31 11279.9 1 24.45 112002.0 1 23.14 11729.4 3 1>.96 I 

Total Zooplankton 4512.3 5234.1 8652.3 8665.1 

0 0



PLANKTON STATION 10 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCEN:TAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 20, 1978 

------------------------------------------------------------------------------------------------------------------------------------------ --------
SAMPLE DEPTH 

I---------------------------------------------------------------------------------------------

0-8 M 11 8-BOTTOM 
TAXA ----------------------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ----------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I --------------------------------------------------------------------------------------------------------------------------------------------------

II IIII 
IARTHROPODA 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 4.8 11.5 0.21 I 0.0 14.5 0.00 II 0.0 13.5 0.00 I 28.7 9 0.62 I 
I PODON POLYPHEMOIDES I 0.0 14 0.00 I 2.4 13 0.16 II 0.0 13.5 0.00 I 9.6 11.5 0.21 I 
I COPEPODA I I ii I I 
I ACARTIA TONSA I 238.5 4 10.48 I 111.3 6 7.33 11 566.0 5 9.13 I 564.4 4 12.22 I 
I ACARTIA SPP.(COPEPODITES) & 596.4 1 26.21 I 265.2 2.5 17.47 111792.5 1 28.9.( 11358.4 1 29.40 I 
I CLAUSOCALANUS SPP. I 186.1 6 8.18 I 272.3 1 17.94 11 400.9 6 6.46 I 430.5 5 9.32 I 
1 COR'CAEUS ANGLICUS I 95.4 8 4.19 I 63.9 8 4.21 II 165.1 8 2.GG I 143.5 3 3.11 1 I EUTERPINA AC7TIFRONS I 0.0 14 0.00 I 4.7 11.5 0.31 lI 0.0 13.5 0.00 I Z.0 14 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 4.8 11.5 0.21 1 0.0 14.5 0.00 I1 11.8 10.5 0.19 I 0.0 14 0.00 1 
I PARCALANUS PARVUS I 162.2 7 7.13 1 80.5 7 5.30 11 342.0 7 5.51 I 248.7 5.38 1 
I PARACALANUS PARVUS(COPEPODITES) 1 405.5 2 17.82 I 258.0 4 17.00 111120.3 2 18.06G I 660.1 3 14.29 1 
1 OTHER COPEPODS I 338.7 3 14.88 1 153.9 5 10.14 111096.7 3 17.68 1 727.0 2 15.73 I 

I CYPRIS LARVAE I 23.9 9.5 1.05 I 4.7 11.5 0.31 II 11.8 10.5 0.9 I 0.0 14 0.00 I 

IECT?ROCTA 
I CYPHONAUTES LARVAE I 23.9 9.5 1.05 I 26.0 9 1.72 11 0.0 13.5 0.00 1 19.1 10 0.41 I 

I CAETOGATHA I HA 
I SA.GTTA SPP. I 0.0 14 0.00 I 9.5 .0 0.62 II 23.6 9 0. 3 9.6 11.5 0.21 I 

i INVERTEBRATES, UNIDENT. I 
I OTHER PLANKTON TAXA COMBINED I 195.6 5 8.0 i1 265.2 2.5 17.47 II 672.2 4 10.84 I 420.9 6 9. 11 1 

Total Zooplankton 2275.8 1517.5 6202.8 4620.5



PLANKTON STATION 11 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUPMBER 
OF INDIVIDUALS IN SAMPLE. JULY 20, 1978 

I SAMPLE DEPTH 
---- ------------------------------------------------------------------------------------

0-8 M 11 8-BOTTOM 
TAXA ---------------------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I-----------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NC./M3 RANK % I 

I I 11 ! 1 1 
IARTHROPODA 1 II I 1 
I CLADOCERA I II 1 I 
I PODON POLYPHEMOIDES I 0.0 14.5 0.00 I 2.4 14 E.11 II 6.0 14.5 0.00 1 0.0 14 0.50 I 
! COPEPODA I I i I 
I ACARTIA TONSA I 105.8 5 5.24 I 145.5 5 6.80 111059.7 2 27.43- 1220 8.1 2 28.26 I 
I ACARTIA SPP.(COPEPODITES) 11035.8 1 51.25 I 985.2 1 46.Z4 111163.9 1 30.27 13407.4 1 43.61 I 
I CL7SOCALANUS SPP. I 17.6 10 0.87 I 40.6 7 1.90 11 13.7 12 0.35 I 9.5 12 0.12 I 

CCR-,7CAEUS ANIGLICUS I 32.8 9 1.62 I 35.8 8 1.67 11 41.0 10.5 1.06 1 F7.1 9.5 0.73 I 
I EUTERPINA ACUTIFRONS I 7.6 11 0.37 I 9.5 11 0.45 II 54.6 9 1.42 I 57.1 9.5 0.73 I 
I LA3IDOCIRA TRISPINOSA(COPEPODITES) 1 2.5 13 0.12 I 2.4 14 0.11 1 0.0 14.5 0.00 I 0.0 14 0.240 I 
i Ot7TONA OCULATA 1 0.0 14.5 0.00 i 2.4 14 0.11 i 41.0 10.5 1.Dk I 95.2 7.5 1.22 I 
I PA-ACIALANUS PARVUS I 103.3 6 5.11 I 83.5 6 .90 11 2 8 .1 5 7.26 i 4 5.4 4 6.21 1 

PAACAANUS PARVUS(COPEPODITES) L 219.3 2 10.85 I 310.1 2 14.49 1 1 343 e .5 I 533.0 6.2 I 
I OTAER COPEPODS I 186.5 4 9.23 1 250.5 11.71 11 157. 1 7 4.07 1 475.9 - 6.09 I 

! C IP E D IA I i ; i I I 
oI CJ?-ER.IS LARVAE I 5.0 12 0.25 I 4.8 12 0.22 I -.3 13 0.1 0.0 14 0.0 1 

I ECTOPROCTA I I i 
COEPHONJAUTES LARVAE I 60.5 7 2.99 I 26.2 9 1.23 11 307.4 4 7.96 I 95.2 7.5 1.22 I 

I SA-ITT2A SPP. I 47.9 8 2.37 I 16.7 10 0.72 I 150.3 8 3.89 3 1 .0 11 0.24 I 

INV.TEBmiTES , UNIDET. I I II I I 
I OTHEP P>LANKTON T2XA COMEINED I 196.6 3 9.73 I 224.2 10f.48p II 239.1 6 C.19 1 371.2 6 Z 5 I 

Total Zooplankton 2021.2 2139.8 3859.3 7814.1 

* * 0



PLANKTON STATION 12 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF 7NTDIVIDUALS IN SAMPLE. JULY 23, 1978 

---------------------------------------------------------------------------- ----------------- ----------------------------------------
SAMPLE DEPTH 

------------------------------------------------------------------------------------------ I 

TXA - ------------------------------------------------------------------------------
REPLICATE A I REPLICATE B il REPLICATE A REPLICATE B 

------------------------------------------------------------------------------------------.-.--- I 
I NO./M3 RANK % I NO./M3 RANK II NO./M3 RANK I NO./M RANK /4I 

-----------------------------------------------------------------------------------------------------------------------. .  

ARTHROPODA I II 
I CLADOCERA I l 
I PENILIA AVIROSTRIS I 1.6 12.5 0.26 1 3.1 12 0.56 11 0.0 14.5 0.00 I 3.2 12 0.18 I 
('COnopA I I 

i ACARTIA TONSA 1 12.4 9 2.06 I 6.2 10 1.11 ii 268.8 4 15.51 I 550.9 30.65 i 
I ACARTIA SPP.(COPEPODITES) 1 190.7 1 31.62 I 161.9 1 28.97 II 362.7 1.5 20.93 I 2'06 :3 15.05 1 
I C.AU5OCALANUS SPP. I 21.7 8 3.60 I 21.S 7 2.90 II 9.7 11 0.56 1 12.9 10 0.72 I 

I1CO r(CAE5 ANGLICUS I 4.7 10 0.77 I 4.7 11 0.84 II 29.1 9 1.68 I 41.9 9 2.33 I 
I 27T322IA ACUTFPONS I 1.6 12,5 0.26 I 0.0 14 0.00 11 19.4 10 1.12 1 6.4 11 0.36 1 
I DCDOCER.A TRISPINOSACOPEPODITES) I 3.1 11 0.51 I 14. 0 8.5 2.51 11 0.0 14.5 0. .0 1 . 14 .10 I 

_ OZTSOA OCULATA I 0.0 14.5 0.00 I 0.0 14 2.00 II 3.2 13 0.19 I .0 14 .70 
PER.ACALL.CS 2A7U3 1 148.8 2 24.68 1 154.1 2 27.58 11 327.1 3 18.88 I 354.4 2 1 
A.ACALEDU2 PARCJS(COPEPODITES) I 24.8 7 4.11 1 14.0 8.5 2.51 11 93.9 6 5.42 I 58.0 8 3.:3 1 

0722 3 3P035 I 66.7 3 11.05 I 56.0 4 10.03 11 362.7 1.5 20.93 I 219.1 4 12.1 1 
! CIRRIPEDIA I 1 11 
i CYPRIS LARVAE I 0.0 14.5 0.00 I 0.0 14 0.00 II 6.5 12 0.37 I 0.0 14 2.00 I 
I I 1t11 1I 

CS LVAE I 43.4 5 7.20 I 24.9 6 4.46 li 42.1 8 2.43 I4 7 4.1.  

.G D. SOP. I 46.5 4. 7.71 I 59.1 3 10.58 1 64.8 7 3.74 ?:.9 6 57:6 I 

I C? Zi.Ex:T?: :.>42 COMBINED I 37.2 6 6.17 I 39.! 5 6.86 11 142.5 3 8.22 . 5.31 I 

Total Zooplankton 603.1 558.8 1732.5 1797.7



:l!2TTON STATION 13 ZOOPLANKTON ABUNDANCES EXPRESSED AS N7UMBER PER 
CUDIC 1iET--, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
C-1iVIDUALS IN SAMPLE. JULY 20, 1978-2&3 PRE-OP 

SAMPLE DEPTH 

0-8 M 11 8-3OTTOM 
TM I-------------------------------------------------- ----- I 

I REPLICATE A I REPLICA2.TE B H REPLICATE A I I Z ThpK'I 1b I 
-I ----------------------------------------------------------------------------------------.-.- I 

I NO./M43 RANK I NO. /M3 RANK 4 II NO ./M43 RANK '4 I NO/MS fADE K I 

~~~I I I 
IARTHROPODA I I I I 
I CLADCCERA I II I I 
I PENILXI\ AVIROSTRIS I 7.4 11 0.52 I 4.9 13 0.48 II 2.1 12 0.17 I 0 .0 15 £1.:30 I 
I PODON POLYPHI-EMOIDES I 0.0 15.5 0.00 I 0.0 16 0.00 II 0.0 14.5 0.00 1 3.2 12 0.19 I 
I COPEPODA I 
I ACARTIA TONSA I 95.6 5 6.78 I 48.6 6 4.83 11 147.2 4 11.93 I 317.4 3 18.25 I 
I ACARTIA SPP.(COPEPODITES) 1 529.4 1 37.58 1 338.0 1 33.57 II 306.7 1 24.87 I 408.0 1 23.46 I 
I CLAUSOCALANUS SPP. I 88.2 6 6.26 I 38.9 7.5 3.86 II 8.3 11 0.67 I 3.2 12 0.19 I 
I CORYCAEUS ANGLICUS I 25.0 10 1.77 I 12.2 10.5 1.21 II 29.0 9 2.35 I 38.9 8 2.23 I 
I EUTEPPINA ACUTIFRONS I 2.9 12.5 0.21 1 9.7 12 0.97 11 24.9 10 2.02 I 13.0 10 0.74 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 2.9 12.5 0.21 1 12.2 10.5 1.21 II 0.0 14.5 0.001 I 0.0 15 0.0 1 

II OITHONA OCULATA I 1.5 14 0.10 I 2.4 14.5 0.24 II 0.0 14.5 0.00 I 0.0 15 0.00 I 
-'I PARACALANUS PARVUS I 58.8 7 4.18 I 38.9 7.5 3.86 II 95.3 6 7.73 I 93.9 6 5.40 I 
II PARACALANUS PARVUS(COPEPODITES) 1 208.8 2 14.82 I 155.6 2 15.46 II 153.4 3 12.44 I 330.3 2 18.99 I 
I OTHER COPEPODS I 33.8 9 2.40 I 68.1 5 6.76 II 223.8 2 18.15 1 268.8 4 15.46 I 
I CIRRIPEDIA I I II I 1 
I CYPRIS LARVAE I 0.0 15.5 0.00 1 2.4 14.5 0.24 II 0.0 14.5 0.00 I 3.2 12 0.19 I 

IECTOPPRT'TA I I 
I CZ1 > CC L7.RLE I 50.0 8 3.55 I 29.2 9 2.90 II 66.3 7 5.38 I 61.5 7 3.54 I 

II IIII 

I 5 3T3\ 05'. I 142.C 4 10.13 1 111.9 4 11.11 II 31.1 8 222 22.7 1 211 II 
I I iT 2T TT . .:..E T.II 

-H-, CO BINED I 61.U 3 11.40 I 133.8 3 13.29 I 1 45.1 5 11.7G I 172.9 5 1L.36 I 

Total Zooplankton 1408.8 1006.8 1233.2 1739.0 

** * e 0 0 *



PLANKTON STATION 14 SOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 20, 1978 

II SAMPLE DEPTH I 
--------------- -------------------------------------------------------------------------

0-8 M 11 8-BOTTOMI 
TAXA I-------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------------------------------------------------------------------------------------ I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I I I I 1 1 
IARTHROPODA II I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 140.0 8 4.01 I 126.0 9 2.70 II 3.7 11 0.14 I 37.0 11 0.90 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 178.6 7 5.12 I 208.3 7 4.47 II 81.1 7 3.11 1 192.3 6.5 4.68 I 
I ACARTIA SPP.(COPEPODITES) 1 627.4 2 17.98 I 484.5 4 10.38 II 125.4 5 4.81 I 613.9 3 14.95 I 
I CLAUSOCALANUS SPP. I 521.2 4 14.94 I 843.0 2 18.07 IIl 328.2 4 12.59 I 480.8 5 11.71 I 
I CORYCAEUS ANGLICUS I 101.4 9 2.90 I 179.3 8 3.84 II 66.4 8 2.55 I 66.6 8 1.62 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 .9.7 13 0.28 I 0.0 12.5 0.00 II 0.0 12.5 0.00 I 0.0 13 0.00 I 
I PARACALANUS PARVUS I 308.9 5 8.85 I 407.0 5 8.72 II 110.6 6 4.24 I 192.3 6.5 4.68 I 
I PARACALANUS PARVUS(COPEPODITES) I 661.2 1 18.95 11453.5 1 31.15 II 368.7 3 14.14 I 576.9 4 14.05 I 
I OTHER COPEPODS I 275.1 6 7.88 I 353.7 6 7.58 II 818.6 1 31.40 I 658.3 2 16.04 I 
I CIRRIPEDIA I 1 III I 
I CYPRIS LARVAE I 57.9 11 .1.66 I 24.2 11 0.52 II 18.4 9 0.71 I 51.8 10 1.26 I 

IECTOPROCTA I II 
I CYPHONAUTES LARVAE I 62.7 10 1.80 I 33.9 10 0.73 II 0.0 12.5 0.00 I 14.8 12 0.36 I 

ICHAETOGNATHA . I III I 
I SAGITTA SPP. I 14.5 12 0.41 I 0.0 12.5 0.00 II 7.4 10 0.28 I 59.2 9 1.44 I 

I I I II I1 
IINVERTEBRATES,UNIDENT. I I II 
I OTHER PLANKTON TAXA COMBINED I 530.9 3 15.21 I 552.3 3 11.84 11 678.5 2 26.03 11161.2 1 28.29 I 

Total Zooplankton 3489.4 4665.7 2606.9 4105.0



PLANKTON STATION 15 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE GE TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 20, 1978 

--------------------------------------------------------------------------------------------------------------------------------------------------

ISAMPLE DEPTHI 
----------------------------------------------------.------------------------- I 

0-8 M I 8-BOTTOM 
TAXA I------------------------------------------------------------------------------------------------ I 

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO. /113 PkNK 11 NO./M3 RANK is I NO. /M3 RANA~ t 

---------------------------------------------------------------------------------------------------- -----------------------------------------------
II 

IARTHROPODA I 
I CLADOCERA I 
I PENILIA AVIROSTRIS 1 53.3 10 1.14 1 21.9 19 0.49 11 177.8 8 3.14 59.2 10 1.16 1 
I COPEPODA I 
I ACARTIA TONSA 1 266.5 6 5.70 1 116.7 8 2.63 1 251.9 6 4.44 1 266.3 6 5.24 1 
I ACARTIA SPP.(COPEPODITES) 1 634.7 4 13.58 1 809.8 2 18.26 11 718.5 4 12.63 1 784.0 3 15.43 1 
I CLAUSOCALANUS SPP. 1 794.6 2 16.99 1 656.6 3 14.80 11 400.0 5 7.06 1 355.0 5 6.99 1 
I CORYCAEUS ANGLICUS 1 193.8 8 4.15 1 131.3 7 2.96 11 185.2 7 3.27 1 170.1 7 3.35 1 
I EUTERPINA ACUTIFRONS 1 9.7 11 0.21 1 8.0 12 0.00 11 7.4 12.5 0.13 1 2.0 12 0.00 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.0 12.5 0.00 1 0.0 12 0.00 11 7.4 12.5 0.13 1 0.0 12 0.00 I 
I PARACALANUS PARVUS 222.9 7 4.77 1 248.1 6 5.59 11 140.7 9 2.48 1 140.5 8 2.77 1 
I PARACALANUS PARVUS(COPEPODITES) 11259.7 1 26.94 11524.8 1 34.37 11 888.9 3 15.69 1 710.1 4 13.97 1 
I OTHER COPEPODS 1 363.4 5 7.77 1 394.0 5 8.88 111266.7 2 22.35 11279.6 1 25.18 1 

II I 
0 I ECTOPROCTA 
1 1 CYPHON!AUTES LARVAE 1 92.1 9 1.97 65.7 9 1.48 II 1)8.5 10 2.09 81.4 9 1.60 1 

ICHAETOGNATHA 
I SAGITTA SPP. I 0.0 12.5 0.00 1 0.0 12 0.90 i 44.4 11 0.78 Iry.0 12 0.70 1 
II 
IINVERTEBRATES,UNIDENT. I1 
I OTHER PLANKTON TAXA COMBINED I 784.9 3 16.79 I 466.9 4 10.53 111459.3 1 25.75 11235.2 2 24.31 1 

--------------------------------------------------------------------------------------------------------------------------------------

Total Zooplankton 4675.4 4435.8 5666.7 5081.4 

I 53.30 1 0 1.4I2. 0 0.9I07. .4I5. 0 11



PLANKTON STATION 16 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 20, 1978 

I SAMPLE DEPTH I 
I-----------------------------------------------------------------------------------------I 
I 0-8 M II 8-BOTTOM 

TAXA I -------- ---------------------------------------------------------------------------- I 
I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

-------- ---------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I II I 
I CLADOCERA I I II I 
I PENILIA AVIROSTRIS I 21.9 10 0.42 I 48.6 10 1.24 II 11.2 11 0.44 I 29.6 11 1.02 I 
I COPEPODA I II I I 
I ACARTIA TONSA I 102.1 9 1.97 I 92.4 9 2.36 11 164.9 7 6.45 I 258.9 4 8.91 I 
I ACARTIA SPP.(COPEPODITES) I 306.4 5 5.92 I 131.3 8 3.35 II 191.2 6 7.48 I 218.2 6 7.51 1 
I CLAUSOCALANUS SPP. I 547.2 3 10.58 I 374.5 4 9.57 II 217.4 5 8.50 I 347.6 3 11.96 I 
I CORYCAEUS ANGLICUS I 255.4 7 4.94. I 165.4 . 7 4.22 II 142.4 8 5.57 I 136.8 8 4.71 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.0 11.5 0.00 I 9.7 12 0.25 II 0.0 12 0.00 I 0.0 12 0.00 I 
I PARACALANUS PARVUS 12356.5 1 45.56 11755.8 1 44.84 II 258.6 3 10.12 1 247.8 5 8.52 I 
I PARACALANUS PARVUS(COPEPODITES) 1 612.8 2 11.85 I 394.0 2 10.06 II 247.4 4 9.68 I 173.8 7 5.98 I 
I OTHER COPEPODS I 167.8 8 3.24 I 291.8 5 7.45 II 802.1 1 31.38 I 865.4 1 29.77 I 

II . II III 
IECTOPROCTA II I I 

00l CYPHONAUTES LARVAE I 299.1 6 5.78 I 243.2 6 6.21 II 60.0 9 2.35 I 96.2 9 3.31 I 
I I I . IIII 
ICHAETOGNATHA I I I I 
I SAGITTA SPP. I 0.0 11.5 0.00 1 19.5 11 0.50 II 41.2 10 1.61 I 48.1 10 1.65 I 

IIIII II 
IINVERTEBRATES,UNIDEIT. I III 
I OTHER PLANKTON TAXA COMBINED I 503.4 4 9.73 I 389.1 3 9.94 II 419.8 2 16.42 I 484.5 2 16.67 I 

Total Zooplankton 5172.7 3915.4 2556.2 2906.8



PLANKTON STATION 17 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. JULY 20, 1978 

--------------------------------------------------------------------------------------------------------------------------------------------------

SAMPLE DEPTH I 
------------------------------------------------------------------------------------------------ I 

0-8 M 11 8-BOTTOM 
TAXA 1---------- -----------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I-----------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./143 RANK % I ----------------------------------------- -----------------------------------------------------------------------------------------------------------

I I I 1 1 II 
IARTHROPODA I 11 1 
I CLADOCERA 1 11 I 
I PENILIA AVIROSTRIS I 7.3 10 0.36 1 4.9 12.5 0.14 II 0.0 13 0.00 I 22.2 11 0.61 I 
I COPEPOrA I I II 1 I 
I ACARTIA TONSA I 102.1 6 5.07 I 97.3 3 2.84 II 92.7 8 3.23 I 96.2 8 2.64 1 
I ACARTIA SPP.(COPEPODITES) 1 291.8 3 14.49 I 423.2 4 12.38 11 307.9 4 10.71 1 406.8 4 11.16 I 
I CLAUSOCALANUS SPP. I 381.8 2 18.96 I 554.5 2 16.22 II 174.3 5 6.06 I 159.0 F 4.36 I 
I CORYCAEUS ANGLICUS I 92.4 7 4.59 I 136.2 7 3.98 11 85.3 10 2.97 I 129.4 6 3.55 I 
I EUTERPINA ACUTIFRONS I 0.0 12.5 0.00 1 4.9 12.5 0.14 II 14.8 11 0.52 I 0.0 13 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.0 12.5 0.00 I 19.5 10.5 0.57 II 0.0 13 0.00 1 0.0 13 0.00 I 
I PARACALANUS PARVUS I 187.3 5 9.30 I 291.8 6 8.53 II 96.4 7 3.35 I 85.1 9 2.33 1 
I PARACALANUS PARVUS(COPEPODITES) 1 642.0 1 31.88 11065.2 1 31.15 II 478.5 2 16.65 I 554.7 3 15.21 I 
I OTHER COPEPODS I 77.8 8 3.86 I 311.3 5 9.10 II 957.0 1 33.29 11220.4 1 33.47 I 
I CIRRIPEDIA I III 

"I CYPRIS LARVAE I 0.0 12.5 0.00 I 19.5 10.5 0.57 II 0.0 13 0.00 I 0.0 13 0.30 1 
I II I II I I 
IECTOPROCTA I II I 
I CYPHONAUTES LARVAE I 21.9 9 1.09 I 58.4 9 1.71 II 118.7 6 4.13 I 114.6 7 3.14 1 

ICHAETOGNATHA I 11 
I SAGITTA SPP. I 0.0 12.5 0.00 I 0.0 14 0.00 II 8910 9 3.10 1 66.6 10 1.83 I 

IINVERTEBRATES,UNIDENT. I I 
I OTHER PLANKTON TAXA COMBINED I 209.1 4 10.39 I 432.9 3 12.66 II 459.9 3 16.00 I 791.4 £ 21.70 I 
---------------------------------------------------------------------------------------------------------------------------------------------------

Total Zooplankton 2013.6 3419.3 2874.6 3646.5 

0 0 
0 0 6 00 0



PLANKTON STATION 1: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

SAMPLE DEPTH I 
I---------------------------- -----------------------------------------------------------
I 0-5 M II 5-10 M 

TAXA I --------------------------------------------------------------------------------------------- I 
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ---------------------------------------------------------- I 

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 
--------------------------------------------------------------------------------------------------------

II II1 I .I 
IARTHROPODA II1 I 
I CLADOCERA I II I 
I PENILIA AVIROSTRIS I 49.2 7 2.43 I 50.8 8 1.42 II 0.0 14 0.00 I 4.0 12 0.63 I 

I PODON POLYPHEMOIDES I 15.2 12 0.75 I 25.4 11 0.71 II 0.0 14 0.20 I 24.3 9 3.84 1 
I COPEPODA I I II 1 1 
I ACARTIA TONSA I 18.9 11 0.93 I 82.5 7 2.31 II 454.5 5 3.45 I 9.9 11 1.57 I 

I ACARTIA SPP.(COPEPODITES) I 825.8 1 40.75 I 736.0 2 20.60 II 750.0 3 5.70 I 103.5 3 16.38 I 

I CORYCAEUS ANGLICUS I 41.7 8 2.06 I 44.4 9 1.24 II 45.5 10 0.35 I 25.2 8 4.00 I 

I BUTERPINA ACUTIFRONS I .3.8 13.5 0.19 I 0.0 14.5 0.00 II 113.6 7 0.86 I 0.0 14.5 0.00 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 37.9 9 1.87 I 19.0 12.5 0.53 II 22.7 11.5 0.17 I 23.8 10 3.76 I 

I OITHONA OCULATA I 3.8 13.5 0.19 I 31.7 10 0.89 112250.0 2 17.10 I 1.5 13 0.24 I 

I PARACALANUS PARVUS I 132.6 5 6.54 I 165.0 5 4.62 II 90.9 8 0.69 I 56.9 5 9.01 I 

.I PARACALANUS PARVUS(COPEPODITES) 1 348.5 2 17.20 I 475.9 3 13.32 II 386.4 6 2.94 I 112.4 1 17.79 I 

I OTHER COPEPODS I 181.8 4 8.97 11453.0 1 40.67 118409.1 1 63.90 I 89.6 4 14.18 I 

CIRRIPEDIA I I II 1 
CYPRIS LARVAE I 0.0 15 0.00 I 0.0 14.5 0.00 II 22.7 11.5 0.17 I 0.0 14.5 0.00 1 

IECTOPROCTA I I 
I CYPHONAUTES LARVAE I 22.7 1. 1.12 I 19.0 12.5 0.53 II 0.0 14 0.00 I 41.6 6 6.58 I 

ICHAETOGNATHA I I II I I 
I SAGITTA SPP. I 56.8 6 2.80 I 101.5 6 2.84 II 68.2 9 0.52 I 32.2 7 5.09 I 

IIIIIII 
IINVERTEBRATESUNIDENT. II I 
I OTHER PLANKTON TAXA COMBINED I 287.9 3 14.21 I 368.0 4 10.30 II 545.5 4 4.15 I 106.9 2 16.93 I 

---------------------------- ---------------------------------------------------------------

Total Zooplankton 2026.5 357-2-.3 13159.1 631.7



PLANKTON STATION 2: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. SEPTEMBER 8, 1978.  

I SAMPLE DEPTH 
I------------------- ----------------------------------------------------------------------- I 
I 0-5 M II 5-10 M 

TAXA I-------------------------------------------------------------------------------------I 
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK I I 

IARTHROPODA III 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 36.5 7 3.59 I 41.2 7 4.53 II 2.0 10.5 0.36 I 22.4 8 2.87 I 
I PODON POLYPHEMOIDES I 0.0 14 0.00 I 7.3 11 0.80 II 0.7 13.5 0.12 I 9.7 10 1.24 I 
I COPEPODA I 1 II I I 
I ACARTIA TONSA I 14.2 8 1.39 I 19.4 10 2.13 II 35.1 6 6.32 I 48.5 7 6.21 I 
I ACARTIA SPP.(COPEPODITES) 1 127.9 3 12.55 I 113.9 3 12.53 II 199.3 1 35.92 I 170.3 2 21.80 1 
I CORYCAEUS ANGLICUS I 73.1 6 7.17 I 48.5 6 5.33 II 37.7 5 6.80 I 49.7 6 6.36 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 4.1 10 0.40 1 2.4 13 0.27 II 1.3 12 0.24 I 3.6 13 0.47 1 
I OITHONA OCULATA I 2.0 12 0.20 I 2.4 13 0.27 II 2.0 10.5 0.36 I 1.8 14 0.23 I 
I PARACALANUS PARVUS I 83.2 5 8.17 I 65.5 5 7.20 II 23.8 7 4.30 1 55.2 5 7.06 I 
I PARACALANUS PARVUS(COPEPODITES) 1 284.3 1 27.89 I 276.4 1 30.40 II 75.5 3 13.60 I 240.6 1 30.80 I 
I OTHER COPEPODS I 115.7 4 11.35 I 80.0 4 8.80 II 97.4 2 17.54 I 75.8 4 9.70 I 
I CIRRIPEDIA I I II 1 1 
I CYPRIS LARVAE I 2.0 12 0.20 I 24.2 8.5 2.67 II 0.7 13.5 0.12 I 12.1 9 1.55 I 

I I 1 II 
IIECTOPROCTA I I i1 I I 

OI CYPHONAUTES LARVAE I 8.1 9 0.80 I 24.2 8.5 2.67 11 4.6 8.5 0.84 I 6.1 12 0.78 I 

ICRAETOGNATHA I I I I 
I SAGITTA SPP. I 2.0 12. 0.20 1 2.4 13 0.27 11 4.6 8.5 0.84 I 9.1 11 1.16 I 

IINVERTEBRATES,UNIDENT. I 1 11 1 1 
I OTHER PLANKTON TAXA COMBINED I 266.0 2 26.10 1 201.2 2 22.13 II 73.2 4 12.65 I 76.4 3 9.78 I 

Total Zooplankton 1019.3 909.1 555.0 781.2 

*9 0* 0*



PLANKTON STATION 3: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

----------------------------------------------------------------------- -------------------------------------------------

SAMPLE DEPTH 
---------------------------------------------------------------------- I 

0-5 M II 5-10 14 
TAXA -------- ----------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I--------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

-------------------------------------------------------------------------------------------------------------------------------------------
IIII II 

IARTHROPODA III I 
I CLADOCERA I I II 
I PENILIA AVIROSTRIS I 96.4 6 3.81 I 77.6 6 4.89 II 68.2 11 1.75 I 98.5 7 4.68 I 
I PODON POLYPHEMOIDES I 0.0 14 0.00 I 0.0 13.5 0.00 II 7.6 14.5 0.19 I 22.7 11 1.08 1 
I COPEPODA I I II 1 1 
I ACARTIA TONSA I 100.0 5 3.95 I 14.5 9.5 0.92 II 477.3 2 12.23 I 83.3 8 3.96 I 
I ACARTIA SPP.(COPEPODITES) I 82.1 7 3.24 I 41.2 7 2.60 111151.5 1 29.51 I 484.8 2 23.06 I 
I CORYCAEUS ANGLICUS I 60.7 8 2.40 I 80.0 5 5.05 II 113.6 9 2.91 1 75.8 10 3.60 I 
I EUTERPINA ACUTIFRONS I .3.6 12 0.14 I 0.0 13.5 0.00 II 15.2 13 0.39 I 3.8 14.5 0.18 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 39.3 . 9 1.55 I 14.5 9.5 0.92 Hl 174.2 7 4.47 I 128.8 5 6.13 I 
I OITHONA OCULATA I 0.0 14 0.00 I 0.0 13.5 0.00 11 151.5 8 3.88 I 7.6 12.5 0.36 I 
I PARACALANUS PARVUS I 607.1 2 23.98 I 530.9 1 33.49 11 424.2 4.5 10.87 I 166.7 4 7.93 I 
I PARACALANUS PARVUS(COPEPODITES) I 300.0 3 11.85 I 150.3 4 9.48 II 325.8 6 8.35 I 303.0 3 14.41 I 
I OTHER COPEPODS I 167.9 4 6.63 I 189.1 3 11.93 II 424.2 4.5 10.87 I 79.5 9 3.78 I 
I CIRRIPEDIA I 1 I 
I CYPRIS LARVAE I 0.0 14 0.00 I 0.0 13.5 0.00 II 7.6 14.5 0.19 I 3.8 14.5 0.18 I 

.n I IIIIII 
IECTOPROCTA I I 
I CYPHONAUTES LARVAE . I 14.3 11 0.56 I 9.7 11 0.61 II 22.7 12 0.58 I 7.6 12.5 0.36 I 

ICHAETOGNATHA I I II 
I SAGITTA SPP. I 17.9 10 0.71 I 24.2 8 1.53 II 98.5 10 2.52 I 121.2 6 5.77 I 

I IIII 
IINVERTEBRATES,UNIDENT. II II 
I OTHER PLANKTON TAXA COMBINED 11042.9 1 41.18 I 453.3 2 28.59 II 439.4 3 11.26 I 515.2 1 24.50 I 
Tot-l-Zoon--nkton-2532.1-1583-------------------------------------------------------

Total Zooplankton 2532.1 1585.5 3901.5 2102.3



PLANKTON STATION 4: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

SAMPLE DEPTH 
-------------------- ------------------------------------------ ---------------------------- I 

I 0-5 M 11 5-10 M 
I TAXA ----- --------------------------------------------------------------------------------
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK 4 II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA II I 
I CLADOCERA I II I 
I PENILIA AVIROSTRIS I 45.2 10 1.11 1 83.3 9 1.43 II 92.1 7 6.70 I 99.4 6 6.75 I 

I PODON POLYPHEMOIDES I 0.0 14 0.00 1 0.0 13 0.00 11 0.0 14.5 0.00 I 2.4 15 0.16 I 
I COPEPODA I 1 11 I 1 
I ACARTIA TONSA I 165.7 7 4.07 I 371.2 5 6.37 II 97.0 6 7.05 I 140.6 4 9.56 I 

I ACARTIA SPP.(COPEPODITES) I 180.7 5.5 4.44 I 310.6 6 5.33 II 271.5 2 19.75 I 307.9 1 20.92 I 

I CORYCAEUS ANGLICUS I 180.7 5.5 4.44 I 219.7 7 3.77 II 60.6 8 4.41 I 29.1 9 1.98 I 
I EUTERPINA ACUTIFRONS I 0.0 14 0.00 I 0.0 13 .0.00 11 7.3 12 0.53 I 14.5 12 0.99 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 60.2 9 1.48 I 75.8 10 1.30 II 138.2 4 10.05 I 130.9 5 8.90 I 
I OITHONA OCULATA I 7.5 12 0.19 I 0.0 13 0.00 II 2.4 13 0.13 I 19.4 10.5 1.32 1 
I PARACALANUS PARVUS I 293.7 4 7.22 I 568.2 4 9.75 II 53.3 9 3.88 I EO.6 8 4.12 I 
I PARACALANUS PARVUS(COPEPODITES) 11024.1 2 25.19 11295.5 2 22.24 II 133.3 5 9.70 I 97.0 7 6.59 I 
I OTHER COPEPODS I 707.8 3 17.41 1 909.1 3 15.60 11 150.3 3 10.93 I 237.6 3 16.14 I 
I CIRRIPEDIA I 1 II 1 1 
I CYPRIS LARVAE I 0.0 14 0.00 I 0.0 13 0.00 II 0.0 14.5 0.00 I 4.8 13.5 0.33 I 

I 1IIII 
I ECTOPROCTA I II 
I CYPHONAUTES LARVAE I 15.1 11 0.37 I 0.0 13 0.00 11 12.1 11 0.83 I 4.8 13.5 0.33 I 

1 . I 1 1 
ICHAETOGNATHA I I II I 
I SAGITTA SPP. I 128.0 8 3.15 I 106.1 8 1.82 II 43.6 10 3.17 I 19.4 10.5 1.32 I 
I I I II I 
IINVERTEBRATES,UNIDENT. I 1 I1 
I OTHER PLANKTON TAXA COMBINED 11257.5 1 30.93 11886.4 1 32.38 II 312.7 1 22.75 I 303.0 2 20.59 I 
---------------------------------------------------- ----------------------------------------------------------------------

Total Zooplankton 4066.3 5825.8 1374.5 1471.5 

0



PLANKTON STATION 5: ZOOPLANKTON ABUNDANCES EXPRESSED.AS NUMBER PER 
CUBIC METER, RANM ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

I SAMPLE DEPTH I 
------------------------------------------------------------------------------------------ I 

0-5 M 11 5-10 M I 
TAXA I-----------------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK -% I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I I I I 1 I 
IARTHROPODA I II I 
I CLADOCERA I I II 
I PENILIA AVIROSTRIS I 41.7 9 0.99 I 83.3 10 0.75 II 37.2 10 2.07 I 3.5 13 0.19 I 
I PODON POLYPHEMOIDES I 34.1 10 0.81 I 45.5 12 0.41 11 11.2 11 0.62 I 0.0 14.5 0.00 I 
I COPEPODA I 1 II I 1 
I ACARTIA TONSA I 363.6 5 8.66 1 651.5 5 5.87 11 100.4 6.5 5.60 1 178.1 6 9.73 I 
I ACARTIA SPP.(COPEPODITES) 1 375.0 4 8.93 I 886.4 4 7.98 II 323.7 3 18.05 I 579.6 1 31.68 I 
1 CORYCAEUS ANGLICUS I 102.3 8 2.43 I 159.1 8 1.43 11 44.6 8.5 2.49 I 17.5 11 0.95 I 
I EUTERPINA ACUTIPRONS I 121.2 7 2.89 1 0.0 14 0.00 II .0.0 14.5 0.00 I 24.4 8 1.34 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 7.6 12.5 0.18 I 318.2 7 2.86 II 100.4 6.5 5.60 I 20.9 9.5 1.15 I 
I OITHONA OCULATA I 3.8 14.5 0.09 I 0.0 14 0.00 II 3.7 13 0.21 I 27.9 7 1.53 I 
I PARACALANUS PARVUS I 579.5 3 1.3.80 11750.0 3 15.76 II 119.0 4 6.64 I 199.0 3.5 10.88 I 
I PARACALANUS PARVUS(COPEPODITES) 11587.1 1 37.78 14454.5 1 40.11 II 394.3 2 21.99 I 356.1 2 19.47 I 
I OTHER COPEPODS I 306.8 6 7.30 I 621.2 6 5.59 II 115.3 5 6.43 I 192.0 5 10.50 I 
I CIRRIPEDIA I I 
) CYPRIS LARVAE I 7.6 12.5 0.18 I 0.0 14 0.00 II 7.4 12 0.41 I 0.0 14.5 0.00 I 

iBCTOPROCTA II 
I CYPHONAUTES LARVAE I 3.8 14.5 0.09 I 53.0 11 0.48 II 0.0 14.5 0.00 I 10.5 12 0.57 I 

ICHAETOGNATHA I I I I 
I SAGITTA SPP. I 22.7 11 0.54 I 121.2 9 1.09 II 44.6 8.5 2.49 I 20.9 9.5 1.15 1 

III IIII 
IINVERTEBRATES,UNIDENT. I II I I 
I OTHER PLANKTON TAXA COMBINED I 643.9 2 15.33 11962.1 2 17.67 II 491.1 1 27.39 I 199.0 3.5 10.88 I 

Total Zooplankton 4200.8 11106.1 1793.2 1829.6



PLANKTON STATION 6: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

-------------------------------------------- ----------------------------------------------- ---------------------------------------------------------

I SAMPLE DEPTH t 
I----------------------------------------------------------------------------------------
I 0-5 M 11 5-10 M 

TAXA I--------- ---------------------------------------------------------------------------------------
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------ I 
I NO./M3 RANK % I NO./M3 RANK % II NO.1M3 RANK % I NO./M3 RANK % I 

----------------------------------11------------------------------------------------------------------------------------------------------------------
~I I 1 1 I 1 

IARTHROPODA III 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 448.6 6 5.79 1 386.4 7 4.58 II 439.4 1 27.55 1 61.4 3 17.96 I 
I PODON POLYPHEMOIDES I 0.0 14 0.00 1 22.7 11.5 0.27 11 11.4 11 0.71 1 0.0 15 0.00 I 
I COPEPODA I I II 1 1 
I ACARTIA TONSA 11173.3 3 15.16 11159.1 3 13.73 II 26.5 9.5 1.66 I 3.6 10.5 1.06 I 
I ACARTIA SPP.(COPEPODITES) I 322.1 7 4.16 I 602.3 5 7.13 11 162.9 5 10.21 I 24.1 7 7.04 1 
I CORYCAEUS ANGLICUS I 115.0 8 1.49 I 227.3 8 2.69 II 41.7 7.5 2.61 I 25.3 5.5 7.39 I 
I EUTERPINA ACUTIFRONS I 11.5 12 0.15 1 0.0 14.5 0.00 II 0.0 14 0.00 1 1.2 14 0.35 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 69.0 9 0.89 I 56.8 9 0.67 11 3.8 12 0.24 I 5.4 9 1.58 I 
I OITHONA OCULATA I 0.0 14 0.00 I 0.0 14.5 0.00 II 0.0 14 0.00 I 3.0 12 0.88 1 
I PARACALANUS PARVUS 11023.8 4 13.22 I 918.2 4 9.69 II 26.5 9.5 1.66 I 7.8 8 2.29 I 
I PARACALAINUS PARVUS(COPEPODITES) 11817.5 2 23.48 12375.0 1 28.13 II 170.5 4 10.69 I 75.3 1 22.01 I 
I OTHER COPEPODS I 586,7 5 7.58 I 590.9 6 7.00 II 117.4 6 7.36 I 25.3 5.5 7.39 I 

I I CIRRIPEDIA I 1 II I 
I CYPRIS LARVAE I 0.0 14 0.00 I 11.4 13 0.13 II 0.0 14 0.00 I 2.4 13 0.70 I 

I II I III 
IECTOPROCTA I I II I I 
I CYPHONAUTES LARVAE I 57.5 10.5 0.74 I 22.7 11.5 0.27 II 257.6 3 16.15 I 74.7 2 21.83 I 

I 1 II 1 I 
ICHAETOGNATHA I I II I 1 
I SAGITTA SPP. I 57.5 10.5 0.74 I 34.1 10 0.40 11 41.7 7.5 2.61 I 3.6 10.5 1.03 I 

III I II 
IINVERTEBPATES,UNIDENT. I 1 11 1 
I OTHER PLANKTON TAXA COMBINED 12059.0 1 26.60 12136.4 2 25.30 11 295.5 2 18.53 I 28.9 4 8.4 I 

Total Zooplankton 7741.6 8443.2 1594.7 342.2 

0*0* 0*



PLANKTON STATION 7: EOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

I SAMPLE DEPTH I 
-----------------------------------------------------------------------------------------I 

. I 0-5 M II . 5-10M I 
TAXA ------------------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK 4 I 

III IIII 
IARTHROPODA I II 1 
I CLADOCERA I I II I 
I PENILIA AVIROSTRIS I 249.2 4 8.49 I 72.5 5 6.89 I 46.6 4 9.99 I 19.9 4 7.19 I 
I PODON POLYPHEMOIDES I 19.8 11 0.67 I 7.5 9 0.71 II 16.8 7 3.60 1 5.0 10.5 1.80 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 43.5 8.5 1.48 I 37.5 7 3.56 II 11.2 9.5 2.40 I 3.1 12 1.12 I 
I ACARTIA SPP.(COPEPODITES) I 399.5 3 13.61 I 120.0 3 11.40 11 49.1 3 10.52 I 23.6 3 8.54 I 
I CORYCAEUS ANGLICUS I 91.0 7 3.10 I 42.5 6 4.04 II 10.6 11 2.26 I 16.1 5 5.84 I 
I EUTERPINA ACUTIPRONS I 11.9 12.5 0.40 I 0.0 13 0.00 11 2.5 14 0.53 I 0.0 14.5 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 43.5 *8.5 1.48 I 30.0 8 2.85 11 5.0 13 1.07 I 5.0 10.5 1.80 I 
I OITHONA OCULATA I 4.0 15 0.13 I 0.0 13 0.00 11 0.0 15 0.00 I 0.0 14.5 0.00 I 
I PARACALANUS PARVUS I 178.0 6 6.06 I 150.0 2 14.25 II 24.8 6 5.33 I 11.2 7 4.04 I 
I PARACALANUS PARVUS(COPEPODITES) 11024.5 1 34.91 1 482.5 1 45.84 11 97.5 2 20.91 I 96.3 1 34.83 I 
I OTHER COPEPODS I 241.3 5 8.22 I 105.0 4 9.98 II 26.7 5 5.73 1 10.6 8 3.82 I 

&I CIRRIPEDIA III I I 
I CYPRIS LARVAE I 7.9 14 0.27 I 0.0 13 0.00 11 6.8 12 1.46 I 1.9 13 0.67 I 

IECTOPROCTA III 
I CYPHONAUTES LARVAE I 39.6 10 1.35 I 0.0 13 0.00 II 11.2 9.5 2.40 I 14.9 6 5.39 I 

II IIII 
ICHAETOGNATHA I 1 II I 1 
I SAGITTA SPP. I 11.9 12.5 0.40 1 5.0 10 0.48 II 14.9 8 3.20 I 9.3 9 3.37 I 

IINVERTEBRATES,UNIDENT. III I I 
I OTHER PLANKTON TAXA COMBINED I 569.6 2 19.41 I 0.0 13 0.00 11 142.9 1 30.63 I 59.6 2 21.57 I 

Total Zooplankton 2935.1 1052.5 466.5 276.4



PLANKTON STATION 8:ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

I SAMPLE DEPTH 
-------------------------------------------------------------------------------------- I 

0-5 M 11 5-10 M1 
TAMA ------------------------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
S-------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./143 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 13.8 8 1.88 I 11.2 9 2.69 II 11.9 7.5 2.52 I 12.4 8 3.04 I 
I PODON POLYPHEMOIDES I 3.8 11 0.51 I 15.5 8 3.74 II 41.9 3 8.87 I 22.4 4 5.48 I 
I COPEPODA I 1 II I I 
I ACARTIA TONSA I 19.5 7 2.65 1 3.7 11 0.90 II 9.4 10 1.99 I 5.0 10 1.22 I 
I ACARTIA SPP.(COPEPODITES) 1 124.5 3 16.95 I 59.0 4 14.22 II 101.2 2 21.46 I 135.4 1 33.18 I 
I CORYCAEUS ANGLICUS I 13.2 9 1.80 I 2.5 12 0.60 II 5.0 12 1.06 I 3.7 13 0.91 I 
I EUTERPINA ACUTIFRONS I 1.3 14.5 0.17 I 0.6 14.5 0.15 II 0.0 15 0.0w I 1.9 14 0.46 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 1.3 14.5 0.17 I 1.2 13 0.30 II 3.7 13 0.79 1 0.0 15 0.00 I 
I OITHONA OCULATA I 7.5 10 1.03 I 21.1 6 5.09 II 1.2 14 0.26 I 7.5 9 1.83 I 
I PARACALANUS PARVUS I 58.5 4 7.96 I 19.3 7 4.64 II 38.1 4 8.08 I 29.2 3 7.15 I 
I PARACALANUS PARVS(COPEPODITES) 1 208.8 1 28.42 1 101.2 1 24.40 II 31.2 5 6.62 I 20.5 5.5 5.02 I 

II OTHER COPEPODS I 57.2 5 7.79 I 70.8 3 17.07 II 28.7 6 6.09 I 20.5 5.5 5.02 I 
'I CIRRIPEDIA I I II I I 

I CYPRIS LARVAE I 2.5 13 0.34 I 4.3 10 1.05 II 6.9 11 1.46 1 4.3 11.5 1.07 1 

IECTOPROCTA I I II I I 
I CYPHONAUTES LARVAE I 21.4 6 2.91 I 23.0 5 5.54 II 11.9 7.5 2.52 I 15.5 7 3.81 I 
I I I 1 1 I 
ICHAETOGNA-HA I I II I 
I SAGITTA SPP. I 3.1 12 0.43 I 0.6 14.5 0.15 11 10.6 9 2.25 I 4.3 11.5 1.07 I 

III 1 1I 
IINVERTEBRATES,UNIDENT. I I 
I OTHER PLANKTON TAXA COMBINED I 198.1 2 26.97 1 80.7 2 19.46 11 171.0 1 36.03 I 125.5 2 30.75 1 

Total Zooplankton 734.6 414.9 471.9 408.1



PLANKTON STATION 9s ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE,. AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

--------------------------------------- -------------------------------------------------------

SAMPLE DEPTH 
------------------------------------------------------------------------------------ I 

I 0-8 M II 8-BOTTOM 
TAXA ----------------------------------------------------- -------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I-----------------------------------------------------------------------------------------I 
I NO./M3 RANK -% I NO./M3 RANK % II NO./M3 RANK * I NO./M3 RANK 4 I 

----------------------------------------------------- -----------------------------------------------

II IIII 
I ARTHROPODA I I II 1 1 
I CLADOCERA I I II I 1 
I PENILIA AVIROSTRIS I 2.3 14 0.64 I 72.3 9 4.39 II 234.4 8 4.74 I 1.9 13.5 0.25 I 
I PODON POLYPHEMOIDES I 3.9 10.5 1.07 I 9.2 13 0.56 II 0.0 14 0.00 I 9.6 10 1.27 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 4.3 9 1.18 I 38.5 10 2.33 II 498.0 3.5 10.08 I 5.7 11.5 0.76 I 
1 ACARTIA SPP.(COPEPODITES) 1 37.9 5 10.40 I 100.0 7 6.07 11 752.0 2 15.22 I 38.3 6 5.06 I 
I CORYCAEUS ANGLICUS I 16.4 8 4.50 I 112.3 5.5 6.82 11 127.0 10 2.57 I 15.3 8 2.03 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 3.9 10.5 1.07 I 20.0 11 1.21 II 68.4 11 1.38 I 13.4 9 1.77 I 
I OITHONA OCULATA I 2.7 12.5 0.75 I 10.8 12 0.65 II 9.8 12.5 0.20 1 5.7 11.5 0.76. 1 
I PARACALANUS PARVUS I 22.7 6 6.22 I 2.86.2 2 17.37 II 478.5 5 9.68 I 23.0 7 3.04 I 
I PARACALANUS PARVUS(COPEPODITES) I 70.7 2 19.40 I 221.5 3 13.45 II 498.0 3.5 10.08 I 80.4 3.5 10.63 I 
I OTHER COPEPODS I 46.9 4 12.86 I 112.3 5.5 6.82 II 371.1 6 7.51 I 45.9 5 6.08 I 

II CIRRIPEDIA I 1 II I I 
'l CYPRIS LARVAE I 2.7 12.5 0.75 I 1.5 14 0.09 II 9.8 12.5 0.20 I 1.9 13.5 0.25 I 
I I I IIIII 
IECTOPROCTA I II 
I CYPHONAUTES LARVAE 1 48.4 3 13.29 I 213.8 4 12.98 II 283.2 7 5.73 I 80.4 3.5 10.63 I 

ICHAETOGNATHA I II 
I SAGITTA SPP. I 18.0 7 4.93 I 81.5 8 4.95 II 195.3 9 3.95 I 86.1 2 11.39 I 
I I.I I III 
IINVERTEBRATES,UNIDENT. I I 
I OTHER PLANKTON TAXA COMBINED I 83.6 1 22.94 I 367.7 1 22.32 111416.0 1 28.66 I 348.3 1 46.08 I 

--------------- -----------------------Zopako6. 167-------------------------------

Total Zooplankton 364.5 1647.7 4941.4 756.0



PLANKTON STATION 10 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

I SAMPLE DEPTH 
I------------------------------------------------------------------------------------------I 
I 0-8 M II 8-BOTTOM 

TAXA I------------------------------------------------------------------------------------------I 
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ---------------------------------------------------------------------------------- ----- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I II I I 
I CLADOCERA I I I 1 
I PENILIA AVIROSTRIS I 284.1 6 4.27 1 420.9 7 5.05 11 38.1 10 1.95 1 16.2 10 1.53 I 
I PODON POLYPHEMOIDES I 9.5 12 0.14 I 25.5 11 0.31 11 9.5 13 0.49 1 0.0 14.5 0.00 I 
I COPEPODA I I I 
I ACARTIA TONSA I 265.2 7 3.99 I 637.8 6 7.66 II 323.6 3 16.56 1 68.7 6 6.49 I 
I ACARTIA SPP.(COPEPODITES) 1 662.9 2 9.97 11135.2 2 13.63 II 342.6 2 17.53 I 155.6 3.5 14.69 1 
I CORYCAEUS ANGLICUS I 161.0 8 2.42 I 293.4 8 3.52 11 177.7 6 9.09 I 155.6 3.5 14.69 I 
I EUTERPINA ACUTIFRONS I 0.0 14 0.00 I 12.8 12.5 0.15 II 9.5 13 0.49 I 4.0 12.5 0.38 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 28.4 10.5 0.43 I 63.8 10 0.77 II 44.4 9 2.27 I 18.2 9 1.72 I 
I OITHONA OCULATA I 0.0 14 0.00 I 0.0 14.5 0.00 II 31.7 11 1.62 I 4.0 12.5 0.38 1 
I PARACALANUS PARVUS I 473.5 4 7.12 1 892.9 4 10.72 II 76.1 7 3.90 I 64.6 7 6.11 1 
I PARACALANUS PARVUS(COPEPODITES) 13608.0 1 54.27 12997.4 1 35.99 II 364.8 1 18.67 1 173.7 2 16.41 I 
I OTHER COPEPODS I 340.9 5 5.13 I 663.3 5 7.96 II 260.2 4 13.31 1 88.9 5 8.40 I 

II CIRRIPEDIA I 1 II 
"I CYPRIS LARVAE I 0.0 14 0.00 I 0.0 14.5 0.0 II 0.0 15 0.00 I 0.0 14.5 0.00 1 
I I I I I I I 
IECTOPROCTA I I If I 
I CYPHONAUTES LARVAE I 28.4 10.5 0.43 I 12.8 12.5 0.15 II 9.5 13 0.49 I 8.1 11 0.76 1 
I . I I 1 1 I 
ICHAETOGNATHA I I II 1 
I SAGITTA SPP. I 142.0 9 2.14 I 114.8 9 1.38 II 63.5 8 3.25 I 48.5 8 4.58 I 

III IIII 
IINVERTEBRATES,UNIDENT. I II 
I OTHER PLANKTON TAXA COMBINED I 643.9 3 9.69 11058.7 3 12.71 II 203.0 5 10.39 I 252.5 1 23.85 I 

Total Zooplankton 6647.7 8329.1 1954.3 1058.6



PLANKTON STATION 1 '1 ZOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN-SAMPLE. SEPTEMBER 8, 1978.-a 

I .SAMPLE DEPTH I 

1 I6-8 M II 8-BOTTOMI 
ITAXA I1 - - - -- - - - - -- -- - - - - - - - - - ---------- - 7 - - - - -- - - ---------

II REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I 1-------- ----------- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -- -

1 NO./M3 RANK -% I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTKROPODA I I III 
I CLADOCERA I I III 
I PENILIA AVIROSTRIS I 190.1 5 3.98 I 99.8 8 2.37 II 66.6 10r 1.25 1 18.9 12 20.32 I 
I COPEPODA I I .11 I I 
I ACARTIA TONSA I 114.1 7 2.39 I 106.9 6.5 2.54 II 371.2 7 6.94 I 539.8 6 9.00 I 
I ACARTIA SPP,(COPEPODITES) I 76.0 9 1.59 I 21.4 10.5 0.51 II 533.0 5 9.96 I 501.9 7 8.37 I 
I CORYCAEUS ANGLICUS I 123.6 6 2.58 I 185.4 5 4.41 II 475.9 6 8.90 I 568.2 5 9.48 I 
1 EUTERPINA ACUTIFRONS I 0.0 13 0.00 I 7.1 12.5 0.17 II 85.7 9 1.60 1 132.6 9 2.21 1 
I LABIDOCERA TRIS.PINOSA(COPEPODITES) 1 95 11 0.20 I 21.4 10r.5 0.51 II 28.6 11 0.53 1 47.3 10 0.79 I 
I OITHONA OCULATA I 0.0 .13 0.0&f I 0.0 14 0.00 II 19.0 12 0.36 I 9.5 13.5 0.16 I 
I PARACALANUS PARVUS I 808.0 3 16.90 1 705.8 4 16.78 II 637.7 4 11.92 Il278.4 1 21.33 I 
I PARACALANUS PARVUS(COPEPODITES) 11207.2 2 25.25 I 869.8 2 20.68 II 666.2 3 12.46 I 861.7 3 14.38 I 
I OTHER COPEPODS I 684.4 4 14.31 I 748.6 3 17.80 II 799.5 2 14.95 I 729.2 4 12.16 I 

II CIRRIPEDIA I I II 1 1 
%01 CYPRIS LARVAE I 0.0 13 0.00 I 7.1 12.5 0.17 II 9.5 13 0.18 I 28.4 11 B.47 I 

IECTOPROCTA III 
I CYPHONAUTES LARVAE I 95.1 8 1.99 I 57.0 9 1.36 II 0.0 14 R.00f I 9.5 13.5 0.16 I 
I * I I I I I 1 
ICKAETOGNATHA I I II 1 1 
I SAGITTA SPP. I 57.0f 10 1.19 I 106.9 6.5 2.54 II 304.6 8 5.69 I 378.8 8 6.32 I 

IINVERTEBRATES,UNIDENT. III 
I OTHER PLANKTON TAXA COMBINED 11416.4 1 29.62 11269.0 1 30.17 111351.5 1 25.27 I 890.2 2 -14.85 I 

Total Zooplankton 4781.4 4206.3 5349.0 5994.3



PLANKTON STATION 12 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

SAMPLE DEPTH 
I -------------------- -----------------------------------------------------------------------I 

0-3 M II 8-BOTTOMI 
TAXA I------------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------ I 
I NO./143 RANK % I NO.IM3 RANK % 11 NO./M3 RANK % I N./M3 RANK % I 

IARTHROPODA II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 21.3 9 0.55 I 7.1 10.5 0.17 II 8.6 6 2.34 I 15.2 6 3.36 I 
I PODON POLYPHEMOIDES I 35..5 8 0.91 1 49.9 8 1.16 II 6.6 7 1.79 I 4.5 7 1.01 I 
I COPEPODA I 1 II 1 I 
I ACARTIA TONSA I 177.6 5 4.55 1 149.7 5 3.49 II 1.0 10 0.27 I 3.0 8 0.67 I 
I ACARTIA SPP.(COPEPODITES) 1 518.5 3 13.30 I 563.2 3 13.12 II 58.4 4 15.80 I 85.4 3 18.90 1 
I CORYCAEUS ANGLICUS I 106.5 7 2.73 I 85.6 7 1.99 11 66.5 3 17.99 1 91.4 2 20.25 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 0.0 12 0.00 I 14.3 9 0.33 II 0.0 12.5 0.00 I 0.0 12 0.00 I 
I PARACALANUS PARVUS I 120.7 6 3.10 1 121.2 6 2.82 II 3.0 8 0.82 I 1.5 10 0.34 I 
I PARACALANUS PARVUS(COPEPODITES) 12073.9 1 53.19 12074.6 1 48.34 II 125.9 1 34.07 I 160.1 1 35.46 I 
I OTHER COPEPODS I 255.7 4 6.56 I 349.3 4 8.14 II 25.4 5 6.87 I 28.3 5 6.26 I 
I CIRRIPEDIA I I II I 1 
I CYPRIS LARVAE I 0.0 12 0.00 I 7.1 10.5 0.17 11 0.0 12.5 0.00 I 0.0 12 0.00 I 

qIECTOPROCTA I I 
-PI CYPHONAUTES LARVAE I 0.0 12 0.00 I 0.0 12.5 0.00 II 2.5 9 0.69 I 0.0 12 0.00 I 

ICHAETOGNATHA I I II 
I SAGITTA SPP. I 7.1 10 0.18 I 0.0 12.5 0.00 11 0.5 11 0.14 I 2.0 9 0.45 I 

IINVERTEBRATES,UNIDENT.  
I OTHER PLANKTON TAXA COMBINED I 582.4 2 14.94 I 869.8 2 20.27 II 71.1 2 19.2" i 60.1 4 13.31 I 

Total Zooplankton 3899.1 4291.8 369.5 451.5



PLANKTON STATION 13 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. SEPTEMBER 8, 1978.1 

---------------------- ------------------------------- - -----------------------------------------------------

I SAMPLE DEPTH 
I--------------------------------------------------------------------------------------------

I0-8 M II 8-BOTTOM 
I TAXA I ------------------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I~~ ----------------------------------------------------------------------------------------- I 

I NO./M3 RANK % I NO.1M3 RANK 11 NO./M3 RANK % I NO./M3 RANK * I ---------------------------------------------------------------------- -------------------------------------------------------------------
~I I I I 11 

IARTHROPODA III II 
I CLADOCERA I I II 
I PENILIA AVIROSTRIS I 392.4 4 4.36 I 525.3 4 5.55 II 4.1 9 1.58 I 16.6 4 4.92 I 
I PODON POLYPHEMOIDES I 130.8 7 1.45 I 58.4 10 0.62 II 7.8 6 2.02 I 1.6 11.5 0.46 I 
I COPEPODA I 1 II I 
I ACARTIA TONSA I 348.8 5 3.88 I 394.0 5 4.16 II 3.1 11 0.81 I 10.4 8 3.07 I 
I ACARTIA SPP.(COPEPODITES) 12921.5 2 32.47 12072.0 2 21.88 II 40.4 3 10.48 I 64.2 3 19.05 I 
I CORYCAEUS ANGLICUS I 247.1 6 2.75 I 233.5 7 2.47 II 24.4 4 6.32 I 11.4 6.5 3.38 I 
I EUTERPINA ACUTIFRONS I 14.5 11 0.16 I 0.0 12 5.00 II 1.0 12 0.27 I 0.0 13 0.00 I 
I PARACALANUS PARVUS I 116.3 8 1.29 I 175.1 8 1.85 II 3.6 10 0.94 I 5.7 9 1.69 I 
I. PARACALANUS PARVUS(COPEPODITEB) 13052.3 1 33.93 13954.3 1 41.76 II 93.3 2 24.19 I 65.8 2 19.51 I 
I OTHER COPEPODS I 87.2 9 5.97 I 249.1 6 2.62 11 5.7 7 1.48 I 11.9 5 3.53 I 
I CIRRIPEDIA -I 1 1 
I CYPRIS LARVAE I 0.0 12.5 0.05 I 0.0 12 5.05 II 0.5 13 0.13 I 1.6 11.5 0.46 I 

I IECTOPROCTA 1 11 
I01 CYPHONAUTES LARVAE I 29.1 10 0.32 I 0.0 12 0.00 II 5.2 8 1.34 I 11.4 6.5 3.38 I 

I III II I 
ICHAETOGNATHA I I 11 I 
I SAGITTA SPP. . I 0.5 12.5 0.00 I 73.0 9 0.77 II 10.4 5 2.69 I 3.1 10 0.92 1 

IINVERTEBRATES,UNIDENT. I 
I OTHER PLANKTON TAXA COMBINED 11657.0 3 18.42 11736.4 3 18.34 11 186.0 1 48.25 I 133.7 1 39.63 1 

Total-Zooplankton 899.------------------------------------------------3--------------------

Total Zooplankton 8997.1 9469.8 385.5 337.3



PLANKTON STATION 14 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

II SAMPLE DEPTH 
-------------------------------------------------------------------------------------------------------------------- I 

I 1 0- M II 8-BOTTOMI 
TAXA I-------------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 
I---------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK v I 

I I I I I 1 1 
IARTHROPODA I I II I 1 
I CLADOCERA I I II I I 
I PENILIA AVIROSTRIS I 537.8 6 5.83 I 466.7 5 4.50 II 60.7 9 1.44 I 121.6 8 2.15 I 
I PODON POLYPHEMOIDES I 0.0 13.5 0.00 I 16.1 13 0.16 II 0.0 14.5 0.00 I 0.0 15 0.00 I 
I COPEPODA I I i1 I I 
I ACARTIA TONSA 12790.7 1 30.24 13653.4 1 35.25 11 961.5 1 22.81 11324.3 1 23.44 I 
I ACARTIA SPP.(COPEPODITES) 1 639.5 4 6.93 I 853.0 4 8.23 II 683.2 3 16.21 I 750.0 3 13.28 1 
I CORYCAEUS ANGLICUS I 465.1 7 5.04 I 257.5 8.5 2.48 II 531.4 4 12.61 I 648.6 4 11.48 1 
I EUTERPINA ACUTIFRONS I 0.0 13.5 0.00 I 0.0 14.5 0.00 II 5.1 13 0.12 I 6.8 13.5 0.12 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 29.1 11 0.31 I 64.4 12 0.62 II 40.5 10 0.96 I 67.6 11 1.20 I 
I OITHONA OCULATA I 0.0 13.5 0.00 I 80.5 11 0.78 II 10.1 12 0.24 I 33.8 12 0.60 1 
I PARACALANUS PARVUS I 595.9 5 6.46 I 354.1 6 3.42 II 288.5 7 6.84 I 283.8 7 5.02 I 
I PARACALANUS PARVUS(COPEPODITES) 12441.9 2 26.46 12301.5 2 22.20 II 718.6 2 17.05 11270.3 2 22.49 I 
I OTHER COPEPODS I 348.8 8 3.78 I 241.4 10 2.33 II 313.8 6 7.44 I 405.4 6 7.18 I 

II CIRRIPEDIA I I II I I 
0I CYPRIS LARVAE I 0.0 13.5 0.00 I 0.0 14.5 0.00 II 0.0 14.5 0.00 I 6.8 13.5 0.12 I 
I I 1 I I 
IECTOPROCTA I I I1 I I 
I CYPHONAUTES LARVAE I 203.5 10 2.20 1 257.5 8.5 2.48 II 35.4 11 0.84 1 101.4 10 1.79 I 
II I I I I I 
ICHAETOGNATHA I I II1 1 
I SAGITTA SPP. I 218.0 9 2.36 I 305.8 7 2.95 II 86.0 8 2.04 I 114.9 9 2.03 I 

IINVERTEBRATES,UNIDENT. 1 I II 
I OTHER PLANKTON TAXA COMBINED I 959.3 3 10.39 11512.9 3 14.60 11 480.8 5 11.4V I 513.5 3 9.!f9 I 

Total Zooplankton 9229.7 10364.8 4215.6 5648.6



PLANKTON STATION 15 ZOOPLANKTON ABUNDANCES EXPRESSED.AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978.  

--------------------------------------------------------------------------------------------------

SAMPLE DEPTH 
I I---------------------------------------------------------------------------------------------I 

0-8 M 11 8-BOTTOMI 
TAXA 1--------------- ----------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % I NO./M3 RANK '- I NO./M3 RANK % I 

------------------------------------------ ----------------------------------------------------------------------------------------------
III I I 

IARTHROPODA I Ii I 
I CLADOCERA I I I 
I PENILIA AVIROSTRIS I 42.8 7 1.65 I 19.5 7 0.51 II 84.7 8 1.60 I 35.2 9 0.85 I 
I COPEPODA I I II I 1 
I ACARTIA TONSA I 28.5 9.5 -1.10 I 4.9 8.5 0.13 II 134.2 7 2.53 I 63.3 8 1.44 I 
I ACARTIA SPP.(COPEPODITES) I 61.8 6 2.39 I 58.4 6 1.52 II 480.2 4 9.04 I 499.3 4 11.34 I 
I CORYCAEUS ANGLICUS I 76.0 5 2.94 I 82.7 5 2.15 11 452.0 5 8.51 I 295.4 6 6.71 I 
I EUTERPINA ACUTIFRONS I 0.0 12 0.00 I 0.0 11.5 0.00 II 7.1 11.5 0.13 I 0.0 12 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 0.0 12 0.00 I 0.0 11.5 0.00 II 7.1 11.5 0.13 1 0.0 12 0.00 I 
I PARACALANUS PARVUS I 218.6 4 8.44 I 408.6 4 10.61 II 395.5 6 7.45 I 302.4 5 6.87 I 
I PARACALANUS PARVUS(COPEPODITES) I 803.2 2 31.01 11585.6 1 41.16 112175.1 1 40.96 11884.7 1 42.81 I 
I OTHER COPEPODS I 442.0 3 17.06 I 544.7 3 14.14 II 579.1 3 10.90 I 506.3 3 11.50 I 
I CIRRIPEDIA I 1 1 1 1 
I CYPRIS LARVAE I 0.0 12 0.00 1 0.0 11.5 0.00 II 7.1 11.5 0.13 I 0.0 12 0.00 1 

IIIII I 
I ECTOPROCTA I 
I CYPHONAUTES LARVAE I 28.5 9.5 1.10 I 4.9 8.5 0.13 II 77.7 9 1.46 I 84.4 7 1.92 I 

ICHAETOGNATHA . I II I 
I SAGITTA SPP. I 38.0 8 1.47 I 0.0 11.5 0.00 II 7.1 11.5 0.13 I 28.1 10 0.64 I 

III IIII 
IINVERTEBRATES,UNIDENT. I I II I 
I OTHER PLANKTON TAXA COMBINED I 850.8 1 32.84 11143.0 2 29.67 II 904.0 2 17.02 I 703.2 2 15.97 I 

-------------------- ------------------ --------------------------------------------

Total Zooplankton 2590.3 3852.1 5310.7 4402.3



PLANKTON STATION 16 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978..  

I I SAMPLE DEPTH 
---------------------------------------------------------------------------------------

0-8 M II 8-BOTTOM 
TAXA 1----------- ------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK 4 II NO./M3 RANK R I NO.7M3 RANK % I 

III IIII 
IARTHROPODA I 1 II 1 
I CLADOCERA I 1 II 1 
I PENILIA AVIROSTRIS I 79.9 8 1.97 I 19.5 11 0.34 II 73.7 8.5 1.14 I 110.7 8 1.68 I 
I PODON POLYPHEMOIDES I 0.0 12.5 0.00 1 38.9 8.5 0.67 II 0.0 12.5 0.00 I 0.0 12.5 0.00 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 145.3 5 3.58 I 145.9 5 2.53 II 464.6 6 7.21 1 387.3 5 5.89 I 
I ACARTIA SPP.(COPEPODITES) 1 0.0 12.5 0.00 I 29.2 10 0.51 II 508.8 5 7.89 I 269.7 7 4.11 I 
I CORYCAEUS ANGLICUS I 130.8 6 3.22 I 97.3 6 1.69 II 383.5 7 5.95 I 359.6 6 5.47 1 
I EUTERPINA ACUTIFRONS I 14.5 10 0.36 I 0.0 13 0.00 11 7.4 11 0.11 1 0.0 12.5 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 7.3 11 0.18 I 9.7 12 0.17 II 0.0 12.5 0.00 I 6.9 11 0.11 I 
I PARACALANUS PARVUS I 683.1 2 16.82 I 612.8 4 10.62 II 582.6 3 9.04 I 746.9 4 11.37 1 
I PARACALANUS PARVUS(COPEPODITES) 11736.9 1 42.75 13219.8 1 55.82 112595.9 1 40.27 12648.7 1 40.32 I 
I OTHER COPEPODS. I 501.5 4 12.34 I 632.3 3 10.96 111150.4 2 17.85 11154.9 2 17.58 I 

o ECTOPROCTA I I 
I CYPHONAUTES LARVAE 1 109.0 7 2.68 1 68.1 7 1.18 II 29.5 10 0.46 I 13.8 10 0.21 1 
I I I I 1 I 
ICHAETOGNATHA I I II I I 
I SAGITTA SPP. I 29.1 9 0.72 1 38.9 8.5 0.67 11 73.7 8.5 1.14 I 33.0 9 1.26 1 
I - I I I I I 1 
IINVERTEBRATES,UNIDENT. I 1 I.  
I OTHER PLANKTON TAXA COMBINED I 625.0 3 15.38 I 856.0 2 14.84 II 575.2 4 8.92 I 788.4 3 12.00 I 

Total Zooplankton 4062.5 5768.5 6445.4 6569.8 

0*



0* 90 0 0 

PLANKTON STATION 17 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 8, 1978., 

---------------------------------------------------------------------------------------------------------------------------------------
SAMPLE DEPTH 

I- -- - - -- - - - - - --- - - - - -- - - - ---------- - ----------- -------------
I .0-8M II 8-BOTTOM 

I TAXA ---------------
I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I ----------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK - I NO./M3 RANK % I 

---------------------- ------------------------------------------------- --------------------------- -----------------------------------------
III IIII 

IARTHROPODA I II I 
I CLADOCERA I 1 II I 
I PENILIA AVIROSTRIS I 65.4 7 1.12 I 232.6 5 3.35 II 57.5 7 3.15 I 148.3 8 3.55 I 
I PODON POLYPHEMOIDES I 29.1 9 0.50 I 130.8 6.5 1.88 II 25.1 9 1.38 I 26.5 10 0.63 I 
I COPEPODA I 1 
I ACARTIA TONSA I 50.9 8 0.87 I 116.3 8.5 1.67 II 46.7 8 2.56 I 211.9 7 5.08 I 
I ACARTIA SPP.(COPEPODITES) I 138.1 5 2.36 I 130.8 6.5 1.88 II 179.6 4 9.84 I 911.0 2 21.83 1 
1 CORYCAEUS ANGLICUS I 116.3 6 1.99 I 116.3 8.5 1.67 II 262.2 3 14.37 I 413.1 4 9.90 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 7.3 11 0.12 I 0.0 12.5 0.00 II 7.2 10.5 0.39 I 0.0 12.5 0.00 I 
I PARACALANUS PARVUS I 479.7 3 8.20 I 799.4 3 11.51 II 111.4 6 6.10 I 254.2 5 6.09 I 
I PARACALANUS PARVUS(COPEPODITES) 13437.5 1 58.76 13110.5 1 44.77 II 621.4 1 34.06 11250.0 1 29.95 I 

II OTHER COPEPODS I 239.8 4 4.10 I 625.0 4 9.00 11 168.8 5 9.25 I 243.6 6 5.84 I 
%01 blIRRIPEDIA I 1I1 fl CYPRIS LARVAE I 0.0 12.5 5.00 I 14.5 11 0.21 II 0.0 12.5 0.00 I 0.0 12.5 0.00 1 

L I I I I I I 
IECTOPROCTA I I II 
I CYPHONAUTES LARVAE I 0.0 12.5 0.00 I 0.0 12.5 0.00 II 0.0 12.5 0.00 I 21.2 11 0.51 I 

ICKAETOGNATHA I I III I 
I SAGITTA SPP. I 21.8 10. 0.37 I 87.2 10 1.26 II 7.2 10.5 0.39 I 63.6 9 1.52 I 

IINVERTEBRATESUNIDENT. III II 
I OTHER PLANKTON TAXA COMBINED 11264.5 2 21.61 11584.3 2 22.80 II 337.6 2 18.50 I 630.3 3 15.10 I 
--------------------------------------------------------------------------------- --------

Total Zooplankton 5850.3 6947.7 1824.7 4173,7



PLANKTON STATION 1: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK.ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

II SAMPLE DEPTH 
S-----------------------------------------------------------------------------------------

S0-5 M 11 5-10 M 
TAXA I-----------------------------------------------------------------------------------------I 

I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------ ------------------------------------------------------------------------------ I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I 1 I I I I 
IARTHROPODA III 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 38.1 6 2.21 1 30.3 8 1.56 II 83.3 8 2.17 I 6.9 12 0.59 I 
I PODON POLYPHEMOIDES I 26.7 8 1.55 I 75.8 7 3.90 11 15.2 10 0.39 I 9.2 11 0.79 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 30.5 7 1.77 I 162.9 6 8.38 II 325.8 5 8.46 I 40.2 6 3.45 I 
I ACARTIA SPP.(COPEPODITES) I 388.7 2 22.52 I 287.9 2 14.81 II 454.5 4 11.81 I 328.7 1 28.18 I 
I CORYCAEUS ANGLICUS I 15.2 9 0.88 I 11.4 10.5 0.58 II 7.6 12.5 0.20 I 23.0. 8 1.97 I 
I EUTERPINA ACUTIFRONS I 7.6 12 0.44 I 3.8 13.5 0.19 II 22.7 9 0.59 I 5.7 13.5 0.49 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 11.4 10.5 0.66 I 18.9 9 0.97 II 0.0 15 0.00 I 5.7 13.5 0.49 I 
I OITHONA OCULATA I 0.0 14 0.00 I 7.6 12 0.39 111318.2 1 34.25 I 47.1 5 4.04 I 
I PARACALANUS PARVUS I 106.7 4.5 6.18 I 208.3 5 10.72 II 212.1 6 5.51 I 37.9 7 3.25 I 
I PARACALANS PARVUS(COPEPODITES) 1 205.8 3 11.92 I 223.5 3 11.50 II 151.5 7 3.94 I 233.3 2 20.00 I 
I OTHER COPEPODS I 106.7 4.5 6.18 I 215.9 4 11.11 II 545.5 3 14.17 I 172.4 4 14.78 I 
1 CIRRIPEDIA I I II 1 1 

0I CYPRIS LARVAE I 0.0 14 0.00 I 3.8 13.5 0.19 II 7.6 12.5 0.20 I 10.3 10 0.89 I 
I I IIIIII 
IECTOPROCTA II 
I CYPHONAUTES LARVAE 1 11.4 10.5 0.66 1 0.0 15 0.00 II 7.6 12.5 0.20 I 19.5 9 1.67 I 
I . I 1 I I I I 
ICHAETOGNATHA I I II I 1 
I SAGITTA SPP. I 0.0 14 0.00 I 11.4 10.5 0.58 II 7.6 12.5 0.20 I 0.0 15 0.00 I 

IINVERTEBRATES,UNIDENT. I 1 II 
I OTHER PLANKTON TAXA COMBINED I 777.4 1 45.03 I 681.8 1 35.09 II 689.4 2 17.91 I 226.4 3 19.41 1 

Total Zooplankton 1726.4 1943.2 3848.5 1166.7 

* * 0



PLANKTON STATION 4: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF.INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

SAMPLE DEPTH 
----- -------- --- - ------ ----- ------------- - ----- -----

I 0-5 M II 5-10 I 
I TAXA I--------- ------------------------------ -------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------------------------------------------- ------------------------- .--- I 
I NO./M3 RANK % I NO./M3 RANK 4 11 NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I I I 
I CLADOCERA I III I 
I PENILIA AVIROSTRIS I 137.3 6 3.09 I 167.7 7 2.69 II 21.8 9 2.59 I 24.2 10 2.53 I 
I PODON POLYPHEMOIDES I 28.9 10 0.65 I 30.5 12 0.49 I 14.5 10 1.72 I 36.4 9 3.79 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 115.6 7 2.61 I 182.9 6 2.94 II 24.2 7.5 2.87 I 41.2 8 4.29 I 
I ACARTIA SPP.(COPEPODITES) I 166.2 5 3.75 I 404.0 5 6.49 II 133.3 3 15.80 I 135.8 3 14.14 I 
I CORYCAEUS ANGLICUS I 0.0 13.5 0.00 I 83.8 9 1.35 II 38.8 6 4.60 I 43.6 7 4.55 I 
I EUTERPINA ACUTIFRONS I 0.0 13.5 0.00 I 0.0 14.5 0.00 II 0.0 14 0.00 1 2.4 13.5 0.25 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 50.6 9 1.14 I 106.7 8 1.71 11 24.2 7.5 2.87 I 67.9 6 7.07 I 
I OITHONA OCULATA I 0.0 13.5 0.00 1 7.6 13 0.12 II 7.3 12 0.86 I 4.8 12 0.51 I 
I PARACALANUS PARVUS I 672.0 2 15.15 I 762.2 2 12.24 II 84.8 5 10.06 I 72.7 5 7.58 I 
I PARACALANUS PARVUS(COPEPODITES) 12268.8 1 51.14 12919.2 1 46.88 II 210.9 1 25.00 I 254.5 1 26.52 I 
II OTHER COPEPODS I 375.7 4 8.47 I 754.6 3 12.12 II 104.2 4 12.36 I 89.7 4 9.34 I 

I'I CIRRIPEDIA I I II 
I CYPRIS LARVAE I 7.2 11 0.16 I 38.1 11 0.61 II 0.0 14 0.00 I 2.4 13.5 0.25 I 
II I II II 
.IECTOPROCTA II I 
I CYPHONAUTES LARVAE I 0.0 13.5 0.00 I 0.0 14.5 0.00 11 12.1 11 1.44 I 7.3 11 0.76 I 

ICHAETOGNATHA III 
I SAGITTA SPP. I 101.2 8 2.28 I 53.4 10 0.86 II 0.0 14 0.00 I 0.0 15 0.00 I 
I I I 1 1 I 1 
IINVERTEBRATES,UNIDENT. I 1 II 1 1 
I OTHER PLANKTON TAXA COMBINED I 513.0 3 11.56 I 716.5 4 11.51 II 167.3 2 19.83 1 177.0 2 18.43 I 

Total Zooplankton 4436.4 6227.1 843.6 960.0



PLANKTON STATION 6: OOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 90 1978 

II SAMPLE DEPTH I 
I ------------------------------ - - -- ---------------

I 0-5 M 11 5-10 M 
TAXA I------------------------------------------------------------------------------ ---------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I--------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA 1 I 
I CLADOCERA I 
I PENILIA AVIROSTRIS I 179.1 5 5.42 I 122.7 7 3.75 II 30.3 10.5 Z.31 I 22.7 14 0.39 I 
I PODON POLYPHEMOIDES I 0.0 13.5 0.00 I 3.8 12 0.12 II 0.0 14 0.00 I 37.9 11.5 0.65 I 
I COPEPODA I 1 II I 1 
I ACARTIA TONSA I 68.6 9 2.08 I 99.7 8 3.05 111757.6 2 17.71 11401.5 2 23.87 I 
I ACARTIA SPP.(COPEPODITES) I 362.0 4 10.96. 1 460.1 3 14.07 114409.1 1 44.43 11818.2 1 30.97 I 
I CORYCAEUS ANGLICUS I 118.1 7 3.58 I 76.7 9 2.34 II 60.6 9 0.61 I 68.2 10 1.16 I 
I EUTERPINA ACUTIFRONS I 0.0 13.5 0.00 I 0.0 14 0.00 11 121.2 7 1.22 I 75.8 9 1.29 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 83.8 8 2.54 I 256.9 5 7.85 II 30.3 10.5 0.31 I 128.8 8 2.19 I 
I OITHONA OCULATA I 0.0 13.5 0.00 I 0.0 14 0.00 II 560.6 5 5.65 I 181.8 6.5 3.10 I 
I PARACALANUS PARVUS I 141.0 6 4.27 I 141.9 6 4.34 II 272.7 6 2.75 I 181.8 6.5 3.10 I 
I PARACALANUS PARVUS(COPEPODITES) 1 556.4 3 16.84 I 579.0 2 17.70 111515.2 3 15.27 I 962.1 3 16.39 I 
! OTHER COPEPODS I 720.3 2 21.80 I 421.8 4 12.90 II 106.1 8 1.07 I 265.2 5 4.52 I 

,,I CIRRIPEDIA I I II I 1 
01 CYPRIS LARVAE I 0.0 13.5 0.00 I 0.0 14 0.00 II 15.2 12 0.15 I 0.0 15 0.00 I 

IECTOPROCTA I I I I 
I CYPHONAUTES LARVAE I 15.2 11 0.46 I 23.0 11 0.70 II 0.0 14 0.00 I 30.3 13 0.52 I 
I I I II I 
ICHAETOGNATHA I I II I I 
I SAGITTA SPP. I 30.5 10 0.92 I 46.0 10 1.41 II 0.0 14 0.00 I 37.9 11.5 0.65 I 
I I I 1 II 
IINVERTEBRATES,UNIDENT. I I II I I 
I OTHER PLANKTON TAXA COMBINED 11029.0 1 31.14 11039.1 1 31.77 111045.5 4 10.53 I 659.1 4 11.23 I 

Total Zooplankton 3304.1 3270.7 9924.2 5871.2 

0 0



0 e 

PLANKTON STATION 7: ZOOPLANITON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE. AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. IPTENER 9, 1978 

1 SAMPLE DEPTH 
I-------------- - - - ----------- -------------.--- --------

I 0-5 M i 5-10 M 
TAXA I---- ------- --------- - --- ----------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I --------------------------------- ------------------- ------------------- I 
I NO./M3 RANK i NO./M3 RANK II NO./M3 RANK % I NO.1M3 RANK ' I --------------------- --------- - - -------------- - -- - -- - --------------------

IARTHROPODA I II 
I CLADOCERA I I II 
I PENILIA AVIROSTRIS I 102.3 8.5 1.14 I 34.1 10 0.40 11 7.3 14 0.12 I 28.7 7 2.30 I 
I PODON POLYPHEMOIDES I 0.0 14.5 0.00 I 0.0 14 0.00 II 0.0 15 0.00 I 1.2 15 0.09 I 
I COPEPODA I I I I I 
I ACARTIA TONSA I 477.3 5 5.33 I 738.6 4 8.72 II 857.6 2 14.69 I 41.9 6 3.35 I 
I ACARTIA SPP.(COPEPODITES) 1 659.1 4 7.36 I 465.9 5 5.50 112507.3 1 42.96 I 529.3 1 42.30 I 
I CORYCAEUS ANGLICUS I 102.3 8.5 1.14 I 68.2 9 0.81 II 36.3 12 0.62 I 22.8 9 1.82 I 
I EUTERPINA ACUTIFRONS I 11.4 13 0.13 I 0.0 14 0.00 II 138.1 7 2.37 I 4.8 13 0.38 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 170.5 7 1.90 I 261.4 6 3.09 II 109.0 8 1.87 I 19.2 10 1.53 I 
I OITHONA OCULATA I 34.1 11 0.38 I 0.0 14 0.00 11 58.1 9 1.00 I 7.2 11 0.57 1 
I PARACALANUS PARVUS 11488.6 3 16.62 12295.5 2 27.11 II 661.3 3 11.33 I 159.3 3 12.73 I 
I PARACALANUS PARVUS(COPEPODITES) 13886.4 1 43.40 12625.0 1 31.01 II 356.1 6 6.10 I 116.2 4 9.28 I 
1 OTHER COPEPODS I 363..6 6 4.06 I 250.0 7 2.95 II 625.0 4 10.71 1 61.1 5 4.88 I 

II CIRRIPEDIA I 
"I CYPRIS LARVAE I 0.0 14.5 0.00 1 11.4 11.5 0.13 II 43.6 11 0.75 I 6.0 12 0.48 I 
II11 
IBCTOPROCTA 11 
I CYPHONAUTES LARVAE I 22.7 12 0.25 1 11-.4 11.5 0.13 II 21.8 13 0.37 I 3.6 14 0.29 I 
I I 1 1 II 
ICHAETOGNATHA I I II 1 I 
I SAGITTA SPP. I 56.8 10 0.63 I 79.5 8 0.94 II 50.9 10 0.87 I 24.0 8 1.91 1 
I I 
1INVERTEBRATES,UNIDENT. I I 
I OTHER PLANKTON TAXA COMBINED 11579.5 2 17.64 11625.0 3 19.19 II 363.4 5 6.23 I 226.3 2 18.09 I 

Total Zooplankton 8954.5 8465.9 5835.8 1251.5



PLANKTON STATION B:ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. SEPTEMBER 9, 1978 

I ISAMPLE DEPTH 
I --------------------------------------------------------------------------------- I-------

I 0-5 M II 5-10 M 
I TAXA I----------------------- ---------------------------------------------------------
I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

I------------------------------------------------------------------------------ ----------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK k I 

I I 1 I I I 1 
IARTHROPODA I I II 
I CLADOCERA I I II 
I PENILIA AVIROSTRIS I 7.8 8 1.54 I 4.1 10 0.74 II 0.0 12 0.00 I 0.0 12.5 0.00 I 
I COPEPODA I I II I 1 
I ACARTIA TONSA I 46.1 5 9.12 I 28.0 5.5 5.00 11 8.9 6 2.71 I 6.9 8 1.75 I 
I ACARTIA SPP.(COPEPODITES) 1 90.2 3 17.83 I 139.4 2 24.88 II 103.8 1 31.78 I 119.4 1 30.32 I 
1 CORYCAEUS ANGLICUS I 3.1 10 0.61.1 7.8 8 1.39 II 5.1 8 1.55 I 10.6 7 2.70 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 3.6 9 0.72 I 4.7 9 0.83 II 1.9 9.5 0.58 I 6.2 9 1.59 I 
I OITHONA OCULATA I 1.0 11.5 0.20 I 0.5 13 0.09 II 0.0 12 0.00 I 1.2 11 0.32 I 
I PARACALANUS PARVUS I 54.9 4 10.86 I 43.0 4 7.68 II 22.8 5 6.98 I 21.9 5 5.56 I 
I PARACALANUS PARVUS(COPEPODITES) 1 132.6 1 26.23 I 156.0 1 27.84 II 92.4 2 28.29 I 110.0 2 27.94 I 
I OTHER COPEPODS I 26.4 6 5.23 I 28.0 5.5 5.00 II 53.8 3 16.47 I 43.1 4 10.95 I 
I CIRRIPEDIA I I II I I 
I CYPRIS LARVAE I 1.0 11.5 0.20 1 1.6 11 0.28 II 0.0 12 0.00 I 0.0 12.5 0.00 1 

I I I I I I I I 
I ECTOPROCTA I I 

4-l CYPHONAUTES LARVAE I 24.4 7 4.82 I 17.6 7 3.15 II 5.7 7 1.74 i 11.2 6 2.86 1 

I CHAETOGNATHA III 
I SAGITTA SPP. I 0.5 13 0.10 I 1.0 12 0.19 11 1.9 9.5 0.58 I 1.9 10 0.48 1 

III II 
IINVERTEBRATES,UNIDENT. I II 
I OTHER PLANKTON TAXA COMBINED I 114.0 2 22.54 I 128.5 3 22.94 11 30.4 4 9.30 I 61.2 3 15.56 I 

Total Zooplankton 505.7 560.1 326.6 393.8 

0 0



PLANKTON STATION 9t ZOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

1 I SAMPLE DEPTH I 
I- - - -- - - - -- - -- - - - - - -- - - - -- - -------------- --------- -- - - -

0-8 M i 8-BOTTON I 
TAYA 1------------------

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I~~ 1---------------------------------------------------------------------------------------- I 

I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

I ARTHROPODA I II I I 
I CLADOCERA I I II I 
I PENILIA AVIROSTRIS I 77.5 9 2.20 I 128.7 7 3.58 II 10.4 10.5 1.02 I 8.3 12 0.48 I 
I PODON POLYPHEMOIDES I 0.0 14.5 0.00 I 32.2 13 0.89 II 2.1 13 0.20 I 2.1 15 0.12 I 
I COPEPODA I I II 1 1 
I ACARTIA TONSA I 198.6 4 5.63 I 197.6 4 5.49 II 20.7 8 2.05 I 53.9 6 3.13 I 
I ACARTIA SPP.(COPEPODITES) I 780.0 3 22.12 1 693.9 3 19.28 II 89.1 4 8.81 1 451.8 1 26.23 I 
I CORYCAEUS ANGLICUS I 53.3 10 1.51 I 64.3 9.5 1.79 II 41.5 6 4.10 1 99.5 5 5.78 I 
I EUTERPINA ACUTIFRONS I 9.7 12.5 0.27 I 0.0 15 0.00 II 0.0 14.5 0.00 I 4.1 13.5 0.24 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 96.9 8 2.75 I 133.3 6 3.70 II 24.9 7 2.46 I 41.5 9 2.41 1 
I OITHONA OCULATA I 9.7 12.5 0.27 I 46.5 11 1.28 II 14.5 9 1.43 I 22.3 10 1.32 I 
I PARACALANUS PARVUS I 164.7 5 4.67 I 179.2 5 4.98 II 60.1 5 5.94 I 51.8 7.5 3.01 t 
I PARACALANUS PARVUS(COPEPODITES) 1 930.2 1 26.37 I 946.7 2 26.31 II 246.6 2 24.39 I 410.4 2 23.83 I 
I OTHER COPEPODS I 111.4 7 3.16 I 64.3 9.5 1.79 II 194.8 3 19.26 I 201.0 4 11.67 I 
I CIRRIPEDIA I I fl I I 

IAI CYPRIS LARVAE I 0.0 14.5 0.00 I 13.8 14 0.38 11 10.4 10.5 1.02 1 10.4 11 0.60 1 
01 1 

IECTOPROCTA I I II I I 
I CYPHONAUTES LARVAE . I 155.0 6 4.40 I 96.5 8 2.68 II 6.2 12 0.61 I 4.1 13.5 0.24 I 

I II I I 
ICHAETOGNATHA I I I I I 
I SAGITTA SPP. I 33.9 11 0.96 I 41.4 12 1.15 II 0.0 14.5 0.00 I 51.8 7.5 3.01 I 
II I I III 
IINVERTEBRATES,UNIDENT. I II 
I OTHER PLANKTON TAXA COMBINED I 906.0 2 25.69 I 960.5 1 26.69 II 290.2 1 28.69 I 358.8 3 17.93 I 

Total Zooplankton 3527.1 3598.3 1011.4 1722.3



PLANKTON STATION 10 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

I SAMPLE DEPTH I 
I-----------------------------------------------------------------------------------------I 
I 0-8 M II 8-BOTTOM 

TAXA ------ ------------------------------------------------------------------------------ I 
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------ I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK k I 

I I I I I I 1 
IARTHROPODA I I II I 1 
I CLADOCERA I I II I I 
I PENILIA AVIROSTRIS I 178.2' 9 2.20 I 234.0 9 2.17 II 25.4 11 0.53 I 0.0 14.5 0.50 I 
I PODON POLYPHEMOIDES I 14.3 13 0.18 I 42.6 12.5 0.40 II 6.3 13.5 0.13 I 0.0 14.5 0.00 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 470.5 6 5.80 I 787.2 5 7.31 II 450.5 5 9.34 I 185.8 8 4.21 I 
I ACARTIA SPP.(COPEPODITES) 1 477.7 5 5.89 I 680.9 6 6.32 II 742.4 3 15.39 11142.1 1 26.61 I 
I CORYCAEUS ANGLICUS I 213.9 8 2.64 I 553.2 7 5.14 II 336.3 7 6.97 I 314.1 6 7.32 I 
I EUTERPINA ACUTIFRONS I 0.0 14.5 0.00 I 0.0 14.5 0.00 II 12.7 12 0.26 I 9.5 13 0.22 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 399.2 7 4.92 I 340.4 8 3.16 II 165.0 8 3.42 1 418.8 5 9.76 I 
I OITHONA OCULATA I 57.0 11.5 0.70 I 85.1 11 0.79 II 76.1 9 1.58 I 85.7 9 2.00 I 
I PARACALANUS PARVUS 11582.7 2 19.51 12361.7 2 21.94 II 425.1 6 8.82 I 266.5 7 6.21 I 
I PARACALANUS PARVUS(COPEPODITES) 11539.9 3 18.98 11829.8 3 17.00 II 774.1 2 16.05 I 571.1 3 13.30 I 
l OTHER COPEPODS I 549.0 4 6.77 I 808.5 4 7.51 II 514.0 4 10.66 I 475.9 4 11.09 I 

01 CIRRIPEDIA I I II 1 I 
' CYPRIS LARVAE I 0.0 14.5 0.00 I 0.0 14.5 0.00 II 0.0 15 0.00 1 28.6 10 0.67 I 

IECTOPROCTA I 1 II 1 1 
I CYPHONAUTES LARVAE I 57.0 11.5 0.70 1 42.6 12.5 0.40 11 6.3 13.5 0.13 I 19.0 11.5 0.44 I 

III IlI 
ICHAETOGNATHA I I I I I 
I SAGITTA SPP. I 106.9 10 1.32 1 106.4 10 0.99 II 57.1 10 1.1p I 19.0 11.5 0.44 I 

I INVERTEBRATES,tUNIDENT. I I II 
I OTHER PLANKTON TAXA COMBINED 12466.7 1 30.40 12893.6 1 26.88 111231.0 1 25.53 I 761.4 2 17.74 I 

Total Zooplankton 8113.1 10766.0 4822.3 4292.5 

0*S * i



PLANKTON STATION 11 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

SAMPLE DEPTH I 
-------------------- ---------------------------------------------------------------------- I 

0-8 M 11 9-BOTTOM 
I TAXA I------ ------------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------------------------------------------------------------------------------------------ I 

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

11 III I 
IARTHROPODA II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 92.7 6 1.99 I 39.8 7.5 1.93 11 48.9 9 1.03 I 112.5 9 1.74 I 
I PODON POLYPHEMOIDES I 0.0 13.5 0.00 I 2.3 13. 0.11 II 0.0 15 0.00 I 9.4 12.5 0.15 I 
1 COPEPODA I I II I I 
I ACARTIA TONSA I 85.6 7 1.84 I 39.8 7.5 1.93 11 179.3 7 3.77 I 187.5 8 2.91 I 
I ACARTIA SPP.(COPEPODITES) 1 64.2 8 1.38 I 32.8 9 1.59 II 513.6 3.5 10.81 I 815.6 2 12.65 I 
1 CORYCAEUS ANGLICUS I 221.0 5 4.75 I 110.0 5 5.35 II 277.2 6 5.83 I 506.3 5 7.85 I 
I EUTERPINA ACUTIFRONS I 0.0 13.5 0.00 I 7.0 11 0.34 II 16.3 11.5 0.34 I 9.4 12.5 0.15 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 7.1 11 0.15 I 4.7 12 0.23 II 8.2 13.5 0.17 I 9.4 12.5 0.15 I 
I OITHONA OCULATA I 0.0 13.5 0.00 I 0.0 14.5 0.00 II 16.3 11.5 0.34 I 0.0 15 0.00 I 
I PARACALANUS PARVUS I 313.7 4 6.74 1 149.8 4 7.28 II 513.6 3.5 10.81 1 309.4 6 4.80 I 
I PARACALANUS PARVUS(COPEPODITES) I 848.4 3 18.22 1 554.8 2 26.96 111956.5 1 41.17 12681.2 1 41.57 I 
I OTHER COPEPODS 11604.1 1 34.46 I 653.1 1 31.74 II 595.1 2 12.52 I 768.8 3.5 11.92 1 
I CIRRIPEDIA I I II I I 
I CYPRIS LARVAE I 0.0 13.5 0.00 I 0.0 14.5 0.00 11 8.2 13.5 0.17 I 9.4 12.5 0.15 I 
-I II l 

IECTOPROCTA I 1 II I I 
II CYPHONAUTES LARVAE I 49.9 9 1.07 I 42.1 6 2.05 II 24.5 10 0.51 I 28.1 10 0.44 I 

IIIII II 
ICHAETOGNATHA I I If I I 
I SAGITTA SPP. I 35.6 10 0.77 I 18.7 10 0.91 II 97.8 8 2.06 I 234.4 7 3.63 I 

I I I IIII 
IINVERTEBRATES,UNIDENT. I 1. 11 
I OTHER PLANKTON TAXA COMBINED 11333.2 2 28.64 I 402.6 3 19.57 II 497.3 5 10.46 I 768.8 3.5 11.92 I 

Total Zooplankton 4655.4 2057.6 4752.7 6450.0



PLANKTON STATION 12 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

--------------- -------------------------------------------------------------------------------------------------------------------------------

SAMPLE DEPTH I 
I-----------------------------------------------------------------------------------------I 
I0-8 M 11 8-BOTTOM 

TAXA I ------------------------------------------------------------------------------------I 
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I--------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

-----------------------------------------------------------------------------------------------------------------------------------------

IARTHROPODA I 
I CLADOCERA 1 I I 
I PENILIA AVIROSTRIS I 52.1 8 1.26 I 114.1 5 5.22 II 3.2 11 0.16 I 25.3 12 1.29 I 
I PODON POLYPHEMOIDES I 0.0 14 0.20 I 0.0 13.5 2.02 II 0.0 14 0.00 I 3.2 13 0.16 I 
I COPEPODA I I I -1 
I ACARTIA TONSA I 4.7 11 0.11 I 4.8 12 0.22 II 79.3 7 4.07 I 63.1 7 3.23 I 
I ACARTIA SPP.(COPEPODITES) I 85.2 5 2.06 I 47.5 8 2.17 II 317.3 2 16.26 I 359.8 2 18.42 1 
I CORYCAEUS ANGLICUS I 71.0 6 1.72 I 57.0 6.5 2.61 II 101.5 6 5.20 I 69.4 6 3.55 I 
I EUTERPINA ACUTIFRONS I 4.7 11 0.11 I 0.0 13.5 0.00 II 0.0 14 0.00 I 3.2 13 2.16 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 9.5 9 0.23 I 4.8 10 0.22 II 3.2 11 0.16 I 6.3 11 2.32 I 
I OITHONA OCULATA I 0.0 14 0.00 1 0.0 13.5 0.00 II 0.0 14 0.00 I 3.2 13 0.16 I 
I PARACALANUS PARVUS I 170.5 4 4.12 1 128.3 4 5.87 1l 155.5 4 7.97 I 135.7 5 6.95 I 
I PARACALANUS PARVUS(COPEPODITES) 1 658.1 3 15.90 I 399.2 3 18.26 II 843.9 1 43.25 I 760.7 1 38.93 I 

I OTHER COPEPODS 11008.5 2 24.37 I 546.6 2 25.00 II 139.6 5 7.15 I 183.1 4 9.37 I 
HI CIRRIPEDIA I 1 II I 1 

I CYPRIS LARVAE I 0.0 14 0.0 I 0.0 13.5 0.00 II 3.2 11 0.16 I 0.0 15 0.00 I 

IECTOPROCTA 1 1I 
I CYPHONAUTES LARVAE I 56.8 7 1.37 I 57.0 6.5 2.61 II 6.3 9 0.33 I 28.4 9 1.45 I 

I I I I II 
ICHAETOGNATHA I 1 II 1 I 
I SAGITTA SPP. I 4.7 11 0.11 1 4.8 10 0.22 II 34.9 8 1.79 I 41.0 8 2.10 I 
I I I I I I I 
IINVERTEBRATES,UNIDENT. I 1 11 I I 
I OTHER PLANKTON TAXA COMBINED 12012.3 1 48.63 1 822.2 1 37.61 II 263.3 3 13.50 I 271.5 3 13.89 I 
Tol------------------------------------------------ -.-------------------------------------

Total Zooplankton 4138.3 2186.3 1951.1 1953.9 

9 9



PLANKTON STATION 13 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

-------------------------------------- -------- --------------------------------------------------------------------------------------------
SISAMPLE DEPTH I 

I-----------------------------------------------------------------------------------------I 
I 0-8 M II 18-BOTTOM 

TAXA I---------------------I 
I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 
---------------------------------------------------------------- -------------- -------------------------------

IIII 
IARTHROPODA 1 1 
I CLADOCERA I  
I PENILIA AVIROSTRIS I 61.6 7 1.99 I 85.6 6.5 3.61 II 9.5 8.5 0.49 I 0.0 14.5 0.00 I 
I PODON POLYPHEMOIDES I 14.2 9.5 0.46 I 23.C 9. 1.00 II 3.2 14 0.16 I 0.0 14.5 0.00 I 
I COPEPODA I 1 
I ACARTIA TONSA I 151.5 6 4.91 I 85.6 6.5 3.61 II 97.9 4 5.05 I 145.2 4 6.82 I 
I ACARTIA SPP.(COPEPODITES) 1 374.1 3 12.12 1 228.1 3 9.62 111041.7 1 53.75 11044.8 1 49.11 I 
I CORYCAEUS ANGLICUS I 23.7 8 0.77 I 80.8 8 3.41 II 56.8 6 2.93 I 94.7 5 4.45 I 
I EUTERPINA ACUTIFRONS I 4.7 13 0.15 I 0.0 13.5 0.00 II 6.3 11.5 0.33 I 9.5 9 0.45 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 9.5 11.5 0.31 1 4.8 11 0.20 II 6.3 11.5 0.33 I 3.2 11.5 0.15 I 
I OITHONA OCULATA I 0.0 14.5 0.00 I 0.0 13.5 0.00 II 0.0 15 0.00 1 3.2 11.5 0.15 I 
I PARACALANUS PARVUS I 260.4 4 8.44 I 175.9 4 7.41 II 53.7 7 2.77 I 44.2 7 2.08 I 
I PARACALANUS PARVUS(COPEPODITES) 11098.5 1 35.58 11021.9 1 43.09 II 236.7 3 12.21 I 173.6 3 8.16 I 
I OTHER COPEPODS I 241.5 5 7.82 I 152.1 5 6.41 11 69.4 5 3.58 I 78.9 6 3.71 I 

4I CIRRIPEDIA I 1 
C> CYPRIS LARVAE I 0.0 14.5 0.00 1 0.0 13.5 0.00 II 6.3 11.5 0.33 I 3.2 11.5 .0.15 I 

iECTOPROCTA II I 
I CYPHONAUTES LARVAE I 14.2 9.5 0.46 I 9.5 10 0.40 II 9.5 8.5 0.49 I 3.2 11.5 0.15 I 

I I III 
ICHAETOGNATHA I III 
I SAGITTA SPP. I 9.5 11.5 0.31 I 0.0 13.5 0.00 II 6.3 11.5 0.33 I 15.8 8 0.74 

I II 
IINVERTEBRATESUNIDENT. II 
I OTHER PLANKTON TAXA COMBINED I 823.9 2 26.69 1 503.8 2 21.24 II 334.6 2 17.26 I 508.2 2 23.89 I ---------------------------------------------------- ----------------------------------------------------------------------------------------

Total Zooplankton 3087.1 2371.7 1938.1 2127.5



PLANKTON STATION 14 ZOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. SEPTEMBER 9, 1978 

SAMPLE DEPTH 1 
------------------------------------------------------------------------------------ I 

I 0-8 M II 8-BOTTOM 
TAXA ------- ---------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./IM3 RANK % I NO.IM3 RANK % I 

IARTHROPODA II 11 1 
I CLADOCERA I I II I I 
I PENILIA AVIROSTRIS I 107.4 6 1.76 I 96.9 7 1.17 II 0.0 10..5 0.00 I 74.0 8 1.40 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 48.8 11 0.80 I 38.8 10.5 0.47 II 266.7 7 3.92 I 369.8 6 6.98 I 
I ACARTIA SPP.(COPEPODITES) I 78.1 9 1.28 I 58.1 8.5 0.70 II 611.1 5 8.99 I 288.5 7 5.45 I 
I CORYCAEUS ANGLICUS I 341.8 5 5.59 I 135.7 5.5 1.64 II 511.1 6 7.52 I 399.4 5 7.54 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 97.7 7 1.60 I 38.8 10.5 0.47 II 55.6 9 0.82 I 0.0 11 0.00 I 
I PARACALANUS PARVUS 11435.5 2 23.48 12480.6 2 29.91 111288.9 3 18.95 11479.3 1 27.93 1 
I PARACALANUS PARVUS(COPEPODITES) 11074.2 3 17.57 12558.1 1 30.84 111433.3 2 21.08 I 895.0 3 16.90 I 
I OTHER COPEPODS I 527.3 4 8.63 I 717.1 4 8.64 111477.8 1 21.73 I 939.3 2 17.74 I 

IIIIIII 
IECTOPROCTA I I III I 

II CYPHONAUTES LARVAE I 87.9 8 1.44 I 135.7 5.5 1.64 II 0.0 10.5 0.00 I 59.2 9 1.12 I 
- I I I I I I I 
ICKAETOGNATHA I I II I 1 
I SAGITTA SPP. I 58.6 10 0.96 I 58.1 8.5 0.70 II 77.8 8 1.14 I 51.8 10 0.98 I 

IINVERTEBRATESUNIDENT. III I I 
I OTHER PLANKTON TAXA COMBINED 12255.9 1 36.90 11976.7 3 23.83 111077.8 4 15.85 I 739.6 4 13.97 I 

Total Zooplankton 6113.3 8294.6 6800.0 5295.9 

90 0 0 9 0 0 4 0 * (



PLANKTON STATION 15 NOPLANKTON ABUDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RAN ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

SAMPLE DEPTH 
------------------------------------------------------------- -----------------------

I 0-8 M II 8-BOTTOM 
TAXA ----------------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 
I-----------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

---------------------------------------------- ------------------------------------------------------------------------------------------

IARTHROPODA I 1 II I 1 
I CLADOCEPA I I II I I 
I PENILIA AVIROSTRIS I 170.2 5 6.26 I 428.0 6 5.77 II 233.0 8 2.97 I 134.9 7 3.49 I 
I COPEPODA I 1 II 
I ACARTIA TONSA I 19.5 9 0.72 I 48.6 9 0.66 II 288.5 7 3.68 I 155.3 8 2.93 I 
I ACARTIA SPP.(COPEPODITES) I 82.7 7 3.04 I 204.3 8 2.75 111575.4 3 20.08 I 739.6 2 13.95 I 
I CORYCAETS ANGLICUS I 68.1 8 2.50 I 350.2 7 4.72 II 499.3 6 6.36 I 451.2 5 8.51 I 
I EUTERPINA ACUTIFRONS I 0.0 12 0.00 I 29.2 10 0.39 11 11.1 10.5 0.14 I 22.2 11.5 0.42 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 0.e 12 0.00 I 0.0 12 0.00 II 0.0 12.5 0.00 I 7.4 13 0.14 I 
I PARACALANUS PARVUS I 126.5 6 4.65 I 486.4 5 6.55 It 543.6 5 6.93 I 414.2 6 7.81 1 
I PARACALANUS PARVUS(COPEPODITES) I 549.6 2 20.21 12033.1 1 27.39 112241.1 1 28.57 11900.9 1 35.84 I 
I OTHER COPEPODS I 466.9 3.5 17.17 I 758.8 4 10.22 II 687.9 4 8.77 I 650.9 3 12.27 I 
I CIRRIPEDIA I 1 11 1 
I CYPRIS LARVAE I 0.0 12 0.00 I 0.0 12 0.00 II 0.0 12.5 0.00 1 22.2 11.5 0.42 I 
I I IfI 
IECTOPROCTA I II 

II CYPHONAUTES LARVAE I 466.9 3.5 17.17 11235.4 3 16.64 II 77.7 9 0.99 I 88.8 9 1.67 I 

I CHAETOGNATHA I II 
I SAGITTA SPP. I 4.9 10 0.18 I 0.0 12 0.00 II 11.1 10.5 0.14 I 59.2 10 1.12 I 

II I II I 
IINVERTEBRATES,UNIDENT. I II 
I OTHER PLANKTON TAXA COMBINED I 763.6 1 28.09 11848.2 2 24.90 111675.3 2 21.36 I 606.5 4 11.44 I 

------------------------------------------------------------------------------------------------------------ -------------- ----------

Total Zooplankton 2718.9 7422.2 7843.9 5303.3



PLANKTON STATION 16 OOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RA1K ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

I SAMPLE DEPTH I 
------------------------------------------------------------------------------------------- I 

I I 0-8 M II 8-BOTTOMI 
TAXA I--------- ---------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------ ------------------------------------------------------------------------------ I 
I NO./M3 RANK J% I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK 51 I 

I I 1 II I I 
IARTHROPODA I I III I 
I CLADOCERA I 1 II I 1 
I PENILIA AVIROSTRIS I 107.4 6 3.61 1 254.4 6 4.89 II 210.5 8 3.46 I 113.6 10 1.88 I 
I PODON POLYPHEMOIDES I 4.9 11.5 0.16 1 7.3 11.5 0.14 11 0.0 13 0.00 I 0.0 13 0.00 I 
I COPEPODA I I II 1 I 
I ACARTIA TONSA I 34.2 9 1.15 I 29.1 9 0.56 11 121.9 9 2.00 I 151.5 8.5 2.51 I 
I ACARTIA SPP.(COPEPODITES) 1 200.2 4 6.73 I 159.9 7 3.07 II 642.5 3 10.56 I 893.9 2 14.82 I 
I CORYCAEUS ANGLICUS I 83.0 7 2.79 I 79.9 8 1.54 II 398.8 6 6.56 I 340.9 6 5.65 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 4.9 11.5 0.16 I 7.3 11.5 0.14 II 22.2 12 0.36 I 30.3 11 0.50 I 
I PARACALANUS PARVUS I 141..6 5 4.76 I 472.4 3 9.08 II 625.9 4 10.29 I 401.5 5 6.66 I 
I PARACALANUS PARVUS(COPEPODITES) 11362.3 1 45.81 12325.6 1 44.69 112354.1 1 38.71 12318.2 1 38.44 I 
I OTHER COPEPODS I 317.4 3 10.67 I 436.0 4 8.38 II 620.4 5 10.20 I 628.8 4 10.43 1 
I CIRRIPEDIA I I If I I 
I CYPRIS LARVAE I 0.0 13 0.00 I 0.0 13 0.00 II 55.4 11 0.91 I 22.7 12 0.38 I 

I II IIII 
IECTOPROCTA I I I I 

II CYPHONAUTES LARVAE I 43.9 8 1.48 I 341.6 5 6.56 II 221.6 7 3.64 I 151.5 8.5 2.51 I 

ICHAETOGNATHA I I I I 
I SAGITTA SPP. I 29.3 10. 0.99 I 14.5 10 0.28 II 66.5 10 1.J9 I 159.1 7 2.64 I 

III IIII 
IINVERTEBRATES,UNIDENT. II I 
I OTHER PLANKTON TAXA COMBINED I 644.5 2 21.67 11075.6 2 20.67 II 742.2 2 12.20 I 818.2 3 13.57 I 

Total Zooplankton 2973.6 5203.5 6082.0 6030.3 

* * 0



PLANKTON STATION 17 ZOOPLANKTON ABUNDANCES EXPRESSED.AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 9, 1978 

------------------------------------------------------ ------------------------ ------------------

SAMPLE DEPTH 
--------------------- ---------------------------------------------------------------------I 

.1 0-8 M II 8-BOTTOM 
TA-A --------- ------------------------------------------------------------- ----- ----

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 
I-----------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I ..............................................................................................................................................  

IARTHROPODA I I II I I 
I CLADOCERA I I II I 1 I PENILIA AVIROSTRIS I 204.3 7 1.92 I 363.4 5 3.39 11 99.9 9 1.61 I 158.5 8 2.99 I 
I COPEPODA I I II 1 
I ACARTIA TONSA -1 218.9 6 2.05 I 72.7 8.5 0.68 II 532.5 5 8.60 I 497.1 5 9.39 I 
I ACARTIA SPP.(COPEPODITES) 1 0.0 11.5 0.00 I 43.6 10 0.41 II 343.9 7 5.56 I 360.2 7 6.80 I 
I CORYCAEUS ANGLICUS I 58.4 8 0.55 I 145.3 6 1.36 II 743.3 4 12.01 I 648.4 3 12.24 I 
I EUTERPINA ACUTIFRONS I 14.6 10 0.14 1 0.0 11.5 0.00 II 0.0 11.5 0.00 1 0.0 11.5 0.00 I 
I PARACALANUS PARVUS 11532.1 4 14.38 11482.6 4 13.84 II 432.7 6 6.99 I 403.5 6 7.62 I 
I PARACALANUS PARVUS(COPEPODITES) 13779.2 1 35.48 14302.3 1 40.16 111808.4 1 29.21 11361.7 1 25.71 I 
I OTHER COPEPODS 11853.1 3 17.40 11904.1 3 17.77 111087.3 2 17.56 11051.9 2 19.86 I 
I CIRRIPEDIA I I II I 1 
I CYPRIS LARVAE I 364.8 5 3.42 I 0.0 11.5 0.00 II 0.0 11.5 0.00 I 0.0 11.5 0.00 I 

II III 
IECTOPROCTA II 

t-1 CYPHONAUTES LARVAE I 29.2 9 0.27 1 72.7 8.5 0.68 11 44.4 10 0.72 I 36.0 10 0.68 I 

CHAETOGNATHA III 
I SAGITTA SPP. I 0.0 11.3 0.00 I 116.3 7 1.09 II 166.4 8 2.69 1 151.3 9 2.86 I 

II 
IINVERTEBRATESUNIDENT. I II 
I OTHER PLANKTON TAXA COMBINED 12597.3 2 24.38 12209.3 2 20.62 II 932.0 3 15.05 I 626.8 4 11.84 1 T Z a5---------------------------------------------------------------------------------------------------------------------------------------

Total Zooplankton 10651.8 10712.2 6190.8 5295.4



PLANKTON STATION 1: OOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANKORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 10, 1978 

I I SAMPLE DEPTH I 
------------------------- ---- ------------------------------ ---------------

I 0-5 M 11 5-1M I 
I TAXA 1-------------- --------- ---------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I --------------------------------------------------------------------------- I 
I NO./M3 RANK & I NO./M3 RANK % II NO./M3 RANK * I NO./M3 RANK * I 

IARTHROPODA II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 7.8 8 1.04 I 3.7 9.5 0.83 If 0.0 13 0.00 I 0.0 13.5 0.00 I 
I PODON POLYPHEMOIDES I 3.0 12 0.40 I 3.0 12 0.69 II 0.0 13 0.00 I 0.0 13.5 0.00 I 
I COPEPODA I I II 1 1 
I ACARTIA TONSA I 12.0 7 1.60 I 11.6 6 2.63 II 303.0 7 4.68 I 699.5 7 5.04 I 
I ACARTIA SPP.(COPEPODITES) 1 490.4 1 65.22 I 253.7 1 57.62 112628.8 1 40.63 13393.8 2 24.46 I 
I CORYCAEUS ANGLICUS I 3.6 11 0.48 I 0.6 14.5 0.14 II 0.0 13 0.00 I 0.0 13.5 0.00 I 
I EUTERPINA ACUTIFRONS I 0.0 14.5 0.00 I 3.0 12 0.69 II 0.0 13 0.00 I 38.9 11 0.28 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 17.5 5 2.32 1 5.5 8 1.25 II 90.9 8 1.41 I 64.8 10 0.47 I 
1 OITHONA OCULATA I 7.2 9 0.96 I 24.4 4 5.54 111060.6 2 16.39 13406.7 1 24.56 I 
I PARACALANUS PARVUS I 32.5 4 4.33 I 9.8 7 2.22 IJ 643.9 4 9.95 11243.5 4.5 8.96 I 
I PARACALANUS PARVUS(COPEPODITES) 1 91.0 2 12.10 I 67.1 2 15.24 II 803.0 3 12.41 12862.7 3 20.63 I 
i OTHER COPEPODS I 15.1 6 2.00 I 12.8 5 2.91 II 401.5 6 6.21 I 738.3 6 5.32 I 

HI CIRRIPEDIA I I II I I 
At1 CYPRIS LARVAE I 0.0 14.5 0.00 I 0.6 14.5 0.14 II 0.0 13 0.00 I 0.0 13.5 0.00 I 
I I III  
IECTOPROCTA III I I 
I CYPHONAUTES LARVAE I 1.2 13 0.16 1 3.0 12 0.69 II 60.6 9 0.94 I 103.6 8 0.75 I 

ICHAETOGNATHA II 
I SAGITTA SPP. I 4.8 10 .0.64 I 3.7 9.5 0.83 II 22.7 10 0.35 I 77.7 9 0.56 I 
I I I 1 II 
IINVERTEBRATES,UNIDENT. I I II I 1 
I OTHER PLANKTON TAXA COMBINED I 65.7 3 8.73 I 37.8 3 8.59 II 454.5 5 7.03 11243.5 4.5 8.96 I 

Total Zooplankton 751.8 440.2 6469.7 13873.1



PLANKTON STATION 4: .ZOOPLAqKTON. ABUDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE,.AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN. SAMPLE. SEPTEMBER 10, 1978 

-- -- -- -- ---- -- -- - ------ - - - -

SAMPLE DEPTH 
I -------------------------- ------------------------

g-5 M i 5-10 M.  
TAXA --------------- ----- ------- --- I 

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I------------------------------- -----------------------------------------------I 
I NO./M3 RANK & I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

I I III I IARTHROPODA I I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 50.5 9 1.66 I 75.8 8 2.00 11 22.7 11 0.54 I 15.2 12.5 0.33 I 
I PODON POLYPHEMOIDES I 6.3 13 0.21 1 0.0 14.5 0.00 If 0.0 14..5 0.00 1 15.2 . 12.5 0.33 I 
I COPEPODA I 
I ACARTIA TONSA I 132.6 6 4.35 I 143.9 7 3.80 II 651.5 3 15.44 I 522.7 4 11.39 I 
I ACARTIA SPP.(COPEPODITES) I 432.4 4 14.20 I 500.0 3 13.19 111143.9 1 27.11 11575.8 1 34.32 I 
I CORYCAEUS ANGLICUS I 97.9 8 3.21. I 45.5 10 1.20 11 113.6 8 2.69 I 136.4 8.5 2.97 I 
I EUTERPINA ACUTIFRONS I .0.0 14.5 0.00 1 0.0 14.5 0.00 II 60.6 10 1.44 I 45.5 11 0.99 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 25.3 12 0.83 I 3.8 13 0.10 II 15.2 12.5 0.36 I 68.2 10 1.49 I 
I OITHONA OCULATA I 44.2 10.5 1.45 I 37.9 11 1.00 II 810.6 2 19.21 I 666.7 2 14.52 I 
I PARACALANUS PARVUS I 116.8 7 3.83 I 200.8 6 5.29 II 68.2 9 1.62 I 136.4 8.5 2.97 I 
I PARACALANUS PARVUS(COPEPODITES) 1 918.6 1 30.16 11178.0 1 31.07 II 325.8 6 7.72 I 227.3 6 4.95 I 
I OTHER COPEPODS I 483.0 2 15.85 I 420.5 4 11.09 II 363.6 5 8.62 I 530.3 3 11.55 I 

II CIRRIPEDIA 
I CYPRIS LARVAE I 0.0 14.5 0.00 I 7.6 12 0.20 II 15.2 12.5 0.36 I 7.6 14.5 0.17 I 

"II( II I I 
IECTOPROCTA I I II I 1 
I CYPHONAUTES LARVAE I 44.2 -10.5 1.45 I 56.8 9 1.50 II 0.0 14.5 0.00 I 7.6 . 14.5 0.17 I 
I I I I I 1 I 
ICHAETOGNATHA I I II I I 
I SAGITTA SPP. I 214.6 5 7.05 I 303.0 5 7.99 II 204.5 7 4.85 I 204.5 7 4.46 I 

IINVERTEBRATES,UNIDENT. I I II I I 
I OTHER PLANKTON TAXA COMBINED I 479.8 3 15.75 I 818.2 2 21.58 II 424.2 4 10.05 1 431.8 5 9.41 I 

Total Zooplankton 3046.1 3791.7 4219.7 4590.9



PLANKTON STATION 6: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. SEPTEMBER 10, 1978 

I SAMPLE DEPTH 1 
S-- - ------------ ----

I 0-5 M 11 5-10 M 
ITAXA I ---- -- - - - - - - - - - - --- - ------- --- - - --- - - - - - ------ ----------- I 

I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I --------------------------------- -------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK * I NO./M3 RANK % I 

II II II 
IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 57.2 7 1.27 I 11.4 9 0.27 II 7.6 14 0.21 I 0.0 15 0.00 I 
I PODON POLYPHEMOIDES I 0.0 13 0.00 I 3.8 11.5 0.08 11 22.7 9.5 0.62 I 22.7 11.5 0.36 1 
I COPEPODA. III I I 
I ACARTIA TONSA I 777.4 2 17.32 I 878.8 2 20.71 11 348.5 3 9.51 I 712.1 2 11.19 I 
1 ACARTIA SPP.(COPEPODITES) 12282.8 1 50.85 11878.8 1 44.29 112143.9 1 58.53 13856.1 1 60.60 I 
I CORYCAEUS ANGLICUS I 0.0 13 0.00 I 3.8 11.5 0.08 II 22.7 9.5 0.62 I 22.7 .11.5 0.36 I 
I EUTERPINA ACUTIFRONS I 0.0 13 0.00 I 0.0 14.5 0.00 II 18.9 11.5 0.52 1 37.9 10 0.60 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 11.4 8.5 0.25 I 22.7 8 0.54 II 75.8 8 2.07 I 60.6 9 0.95 I 
I OITHONA OCULATA I 7.6 10 0.17 I 3.8 11.5 0.08 11 18.9 11.5 0.52 I 181.8 6 2.86 I 
I PARACALANUS PARVUS I 320.1 4 7.13 I 363.6 4 8.57 11 121.2 6 3.31 I 265.2 5 4.17 I 
I PARACALANUS PARVUS(COPEPODITES) I 480.2 3 10.70 I 526.5 3 12.41 11 185.6 5 5.07 I 90.9 7.5 1.43 I 

11 OTHER COPEPODS I 285.8 5 6.37 I 246.2 6 5.80 II 204.5 4 5.58 I 613.6 3 9.64 I 
I-I CIRRIPEDIA I I II I 
I0 CYPRIS LARVAE I 11.4 8.5 0.25 I 0.0 14.5 0.00 II 11.4 13 0.31 I 7.6 13.5 0.12 I 

I I I I IIII 
IECTOPROCTA I I II 1 I 
I CYPHONAUTES LARVAE I 0.0 13 0.00 I 26.5 7 0.62 II 0.0 15 0.00 I 7.6 13.5 0.12 I 

ICHAETOGNATHA I I 
I SAGITTA SPP. I 0.0 13 0.00 I 3.8 11.5 0.08 11 113.6 7 3.10 1 90.9 7.5 1.43 I 

IINVERTEBRATES,UNIDENT. I 1 I I 
I OTHER PLANKTON TAXA COMBINED I 255.3 6 5.69 I 272.7 5 6.43 II 367.4 2 10.03 1 393.9 4 6.19 I 

Total Zooplankton 4489.3 4242.4 3662.9 6363.6 

e e 0



PLANKTON STATION 7: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 10, 1978 

I SAMPLE DEPTH 
------- I --------.---------------------------.------------ F --------

0-5 M It 5-10 M 
TAXA I-------------------------------------------- - -------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I --------------------------------------------------------------- -------------
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I-.-1 1 
IARTHROPODA .  
I CLADOCERA I 
I PENILIA AVIROSTRIS I 70.3 8 3.00 I 94.0 8.5 3.26 II 2.5 14.5 0.21 I 2.4 10 0.18 I 
1 PODON POLYPHEMOIDES I 0.0 14.5 0.00 1 4.8 14 0.17 II 12.3 9 1.03 I 0.0 13 0.00 I 
I COPEPODA I 1 II 1 I 
I ACARTIA TONSA I 283.6 4 12.10 1 279.5 4 9.71 II 66.3 7 5.56 I 161.4 3 12.16 I 
1 ACARTIA SPP.(COPEPODITES). I 373.3 3 15.93 I 657.8 2 22.85 II 279.8 2 23.46 I 448.2 . 1 33.76 I 
1 CORYCAEUS ANGLICUS I 17.0 11 0.72.1 16.9 10.5 0.59 11 19.6 8 1.65 I 7.2 9 0.54 I 
1 EUTERPINA ACUTIFRONS I .4.8 13 0.21 I 7.2 13 0.25 II 2.5 14.5 0.21 I 9.6 8 0.73 I 
1 LABIDOCERA TRISPINOSA(COPEPODITES) 1 244.8 5 10.44 I 224.1 5 7.78 II 4.9 12.5 0.41 I 24.1 7 1.81 I 
1 OITHONA OCULATA I 17.0 11 0.72 I 14.5 12 0.50 II 7.4 10.5 0.62 I 31.3 6 2.36 I 
1 PARACALANUS PARVUS I 484.8 1 20.68 I 453.0 3 15.73 II 189.0 3 15.84 I 426.5 2 32.12 I 
1 PARACALANUS PARVUS(COPEPODITES) 1 177.0 6 7.55 I 216.9 6 7.53 II 78.5 6 6.58 I 113.3 4 8.53 I 
1 OTHER COPEPODS I 126.1 7 5.38 I 110.8 7 3.85 II 100.6 5 8.44 I 103.6 5 7.80 I 
1 CIRRIPEDIA I 11 

CYPRIS LARVAE I 0.0 14.5 0.00 1 0.0 15 0.00 II 7.4 10.5 0.62 I 0.0 13 0.00 1 

A ECTOPROCTA I II I 
I CYPHONAUTES LARVAE I 17.0 11 0.72 1 16.9 10.5 0.59 II 4.9 12.5 0.41 I 0.0 13 0.00 I 

I I 1 I I I 1 
ICHAETOGNATHA I 1 11 
I SAGITTA SPP. I 46.1 9 1.96 I 94.0 8.5 3.26 11 105.5 4 8.85 I 0.0 13 0.00 I 

INVERTEBRATES,UNIDENT. I I II I 
I OTHER PLANKTON TAXA COMBINED I 482.4 2 20.58 I 689.2 1 23.93 II 311.7 1 26.13 I 0.0 13 0.00 1 

Total Zooplankton 2344.2 2879.5 1192.6 1686.7



PLANKTON STATION, 8BZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. SEPTEMBER 1.0, 1978.  

1 I .SAMPLE DEPTH I 
-----------------------------------------------------------------------------------------
I -5 M. 11 5-10 4 x 

TAXA 1-----------------------------------------------------------------------------------------
I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I ------ ---------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK A I 

I I I I I I I 
IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 72.5 7 3.24 I 59.3 6 4.91 II 9.2 7 2.07 I 32.3 6 3.86 I 
I COPEPODA I I II I 1 
I ACARTIA TONSA I 97.5 6 4.36 I 27.2 8 2.25 II 12.3 6 2.76 I 12.4 8 1.48 I 
4 ACARTIA SPP.(COPEPODITES) 1 230.0 4 10.29 I 288.9 1 23.93 11 157.1 1 35.36 I 101.9 4 12.17 I 
I CORYCAEUS ANGLICUS I 5.0 11.5 0.22 I 12.3 12 1.02 II 6.7 8 1.52 I 7.5 10 0.89 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 5.0 11.5 0.22 1 9.9 12 0.82 II 1.8 10 0.41 1 12.4 8 1.48 I 
I OITHONA OCULATA I 22.5 9 1.01 I 12.3 10 1.02 II 1.2 11 0.28 I 2.5 13 0.30 1 
I PARACALANUS PARVUS I 157.5 5 7.05 I 37.0 7 3.07 II 28.2 4 6.35 I 124.2 3 14.84 I 
I PARACALANUS PARVUS(COPEPODITES) 1 380.0 3 17.50 I 256.8 3 21.27 II 138.7 2 31.22 I 305.6 1 36.50 I 
I OTHER COPEPODS I 807.5 1 36.13 I 148.1 4 12.27 II 17.8 5 4.01 I 59.6 5 7.12 1 
I CIRRIPEDIA I I II I I 
I CYPRIS LARVAE I 2.5 13 0.11 1 7.4 13 0.61 II 0.0 13 0.50 I 5.0 11.5 0.59 I 

I I I I I I I I 
IECTOPROCTA I I II I I 

05l CYPHONAUTES LARVAE I 17.5 10 0.78 I 12.3 10 1.02 II 3.1 9 0.69 I 12.4 8 1.48 I 
I IIIII I 
ICHAETOGNATHA I II 
I SAGITTA SPP. I 32.5 8. 1.45 I 71.6 5 5.93 II 0.6 12 0.14 I 5.0 1.1.5 0.59 I 

IINVERTEBRATES,UNIDENT. I I I 
I OTHER PLANKTON TAXA COMBINED I 405.0 2 18.12 I 264.2 2 21.88 II 67.5 3 15.19 I 156.5 2 18.69 I 

Total Zooplankton 2235.0 . 1207.4 444.2 837.3



PLANKTON STATION 9: KOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS INSAMPLE. SEPTEMBER 10, 1978.  

I I SAMPLE DEPTH I 
II-------------------------------------------------------------------------------------------I 

I0-8 M 11 8-BOTTOM I 
I TAXA I ------ ------------------------------------------------------------------------------ I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I----------------------------------------------------------------------------------------- I 

I I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I 1 II I I 
I CLADOCERA I I III I 
I PENILIA AVIROSTRIS I 595.9 6 6.43 I 466.9 7 4.75 II 155.4 4.5 8.41 I 125.6 7 5.40 I 
I COPEPODA I I 11 I I 
I ACARTIA TONSA I 363.4 8 3.92 I 569.1 5.5 5.79 11 97.2 7 5.25 I 254.5 4 10.94 I 
I ACARTIA SPP.(COPEPODITES) I 857.6 3 9.25 11502.9 3 15.30 11 369.2 2 19.96 I 773.2 1 33.24 I 
I CORYCAEUS ANGLICUS I 421.5 7 4.55 I 321.0 8 3.27 11 126.3 6 6.83 I 145.0 5 6.23 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.0 12.5. 0.00.1 14.6 12 0.15 II 0.0 12.5 0.00 I 0.0 12.5 0.00 I 
I OITHONA OCULATA I 0.0 -12.5 0.00 I 14.6 12 0.15 II 0.0 12.5 0.00 I 0.0 12.5 0.Z0 I 
I PARACALANVS PARVS I 784.9 5 8.46 I 744.2 4 7.58 II 64.8 9 3.50 I 74.1 8.5 3.19 I 
I PARACALANUS PARVUS(COPEPODITES) 13008.7 1 32.45 13253.9 1 33.14 II 304.4 3 16.46 I 376.9 2 16.20 I 
I OTHER COPEPODS I 814.0 4 8.78 I 569.1 5.5 5.79 II 155.4 4.5 8.41 I 128.9 6 5.54 I 
I CIRRIPEDIA I I III I 
I CYPRIS LARVAE I 14.5 11 0.16 I 14.6 12 0.15 II 6.5 11 0.35 I 19.3 11 0.83 I 

II IIIIII 
"IECTOPROCTA I II 
0 CYPHONAUTES LARVAE I 130.8 9 1.41 I 233.5 9 2.38 II 81.0 8 4.38 I 38.7 10 1.66 I 

I I I I IIII 

ICHAETOGNATHA I I II I I 
I SAGITTA SPP. I 101.7 10 1.10 I 87.5 10 0.89 II 45.3 10 2.45 I 74.1 8.5 3.19 I 

III IIII 
IINVERTEBRATES,UNIDENT. I I II I 
I OTHER PLANKTON TAXA COMBINED 12180.2 2 23.51 12028.2 2 20.65 II 443.7 1 23.99 I 315.7 3 13.57 I 

Total Zooplankton 4596.5 9820.0 1849.1 2326.0



PLANKTON STATION 10 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 10, 1978.  

---------------------------------------------------- -------------------------------------------------- -------------- -------------------------
SAMPLE DEPTH 

----------------------------------------------------------------------------------------
0-8 M II 8-BOTTOM 

TAXA ------ -----------------------------------------------------------------------------
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I-------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I ------------------------------------------------------------------------------------------------------------------------------------------

I I I I I I 
IARTHROPODA II II 
I CLADOCERA I II 
I PENILIA AVIROSTRIS I 285.2 5 6.81 1 242.4 5 5.55 II 97.9 8 3.68 I 0.0 13.5 0.02 1 
I COPEPODA I I II I 1 
I ACARTIA TONSA I 670.2 3 16.01 I 577.5 3 13.21 II 511.4 2 19.22 I 82.1 6 2.44 I 
I ACARTIA SPP.(COPEPODITES) 1 242.4 6 5.79 I 178.2 6 4.08 II 356.7 4 13.40 I 694.4 2 20.64 I 
I CORYCAEUS ANGLICUS I 92.7 9 2.21 I 106.9 9 2.45 II 85.2 9 3.20 I 18.9 10 0.56 I 
I EUTERPINA ACUTIFRONS I B.0 12.5 5.00 I 7.1 11 0.16 11 3.2 13 0.12 I 18.9 15 0.56 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.0 12.5 0.00 I 0.0 13 0.55 II 6.3 10.5 0.24 I 0.0 13.5 5.00 I 
I OITHONA OCULATA I 0.5 12.5 5.0 I 5.0 13 0.55 II 6.3 10.5 5.24 I 75.8 7 2.25 I 
I PARACALANUS PARVUS I 128.3 8 3.07 I 128.3 8 2.94 II 142.0 7 5.34 I 101.0 5 3.00 I 
I PARACALANUS PARVUS(COPEPODITES) I 991.0 2 23.68 11190.6 2 27.24 II 606.1 1 22.78 I 246.2 3 7.32 I 

pl OTHER COPEPODS I 406.4 4 9.71 I 506.2 4 11.58 II 230.4 5 8.66 11868.7 1 55.53 I 
"I CIRRIPEDIA I1 
I CYPRIS LARVAE I 5.0 12.5 0.00 1 0.0 13 0.00 II 3.2 13 0.12 I 18.9 10 0.56 I 

IECTOPROCTA I Ii 
I CYPHONAUTES LARVAE I 35.6 10 0.85 I 64.2 10 1.47 II 3.2 13 5.12 I 6.3 12 0.19 I 
1 . I 1 II I 1 
ICHAETOGNATHA I 1 1 
I SAGITTA SPP. I 221.0 7 5.28 I 171.1 7 3.92 II 173.6 6 6.52 I 63.1 8 1.88 I 
I I II I I 
IINVERTEBRATES,UNIDENT. I I II I I 
I OTHER PLANKTON TAXA COMBINED 11112.2 1 26.58 11197.7 1 27.41 II 435.6 3 16.37 I 170.5 4 5.07 I 

Total Zooplankton 4184.9 4370.2 2661.0 3364.9 

9 * 0



PLANKTON STATION 11 BOOPLANKTON ABUNDANCES EXPRESSED.AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 10, 1978.  

I SAMPLE DEPTH 
-------------------- -----------------------------------------------------------------------I 

0-8 M II 8-BOTTOM 
TAXA -------- ---------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

I . II I II I 
IARTHROPODA I I II I 
I CLADOCERA I I II I 
I PENILIA AVIROSTRIS I 312.5 5 5.98 I 377.9 4 7.09 II 69.4 8 1.55 I 0.0 13 0.00 I 
I PODON POLYPHEMOIDES I 12.7 12 0.24 I 57.2 10 1.07 II 0.0 13.5 0.00 I 0.0 13 0.00 1 
I COPEPODA I I II I I 
I ACARTIA TONSA I 228.0 6.5 4.37 I 256.7 7 4.81 II 214.6 7 4.80 I 186.6 7 5.11 I 
I ACARTIA SPP.(COPEPODITES) I 793.9 3 15.20 I 663.0 3 12.43 I11369.9 1 30.61 11156.7 1 31.69 I 
I CORYCAEUS ANGLICUS I 181.6 8 3.48 I 213.9 8 4.01 11 284.1 5 6.35 I 230.1 6 6.30 I 
L EUTERPINA ACUTIFRONS I 0.0 14.5 0.00 I 7.1 13.5 0.13 II 18.9 11 0.42 I 24.9 9 0.68 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 12.7 .12 0.24 I 7.1 13.5 2.13 II 0.0 13.5 0.00 I 6.2 10 0.17 I 
I OITHONA OCULATA I 0.0 14.5 0.00 I 7.1 13.5 0.13 II 0.0 13.5 0.00 I 0.0 13 0.02 I 
I PARACALANUS PARVUS I 485.6 4 9.30 I 327.9 6 6.15 II 252.5 6 5.64 I 292.3 5 8.01 1 
1 PARACALANUS PARVUS(COPEPODITBS) 12035.5 1 38.97 11654.0 1 31.02 111130.1 2 25.25 I 908.0 2 24.87 I 

II OTHER COPEPODS I 228.0 6.5 4.37 I 356.5 5 6.68 II 353.5 4 7.90 I 360.7 4 9.88 I 
I CIRRIPEDIA I I II I 
I-'l CYPRIS LARVAE I 12.7 12 0.24 I 7.1 13.5 0.13 II 0.0 13.5 0.0 I 0.0 13 0.00 I 

I II I 1 1 1 1 
IECTOPROCTA I I II I I 
I CYPHONAUTES LARVAE I 59.1 9 1.13 I 42.8 11 0.80 II 31.6 9.5 0.71 I Z.0 13 0.00 I 
I I III 
ICHAETOGNATHA I III 
I SAGITTA SPP. I 29.6 12 0.57 I 78.4 9 1.47 II 31.6 9.5 0.71 I 118.2 8 3.24 I 
I I I IIII 
IINVERTEBRATES,UNIDENT. II I 
I OTHER PLANKTON TAXA COMBINED I 831.9 2 15.93 11276.1 2 23.93 II 719.7 3 16.08 I 366.9 3 10.05 I 

Total Zooplankton 5223.8 5332.7 4476.0 3650.5



PLANKTON STATION 12 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 10, 1978.  

--------------------------------------------------------------------- ------------------ ----------------------------------------------------
SAMPLE DEPTH 

----------------------------------------------------------------------------------------- I 
I 0-8 M 11 8-BOTTOM 

TAXA I -----------------------------------------------------------------------------------
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK ' I NO./M3 RANK % I 

---------------- ------------ --------------- ------- ------------------------- ----------------------------------- ----------------------------

IARTHROPODA I I 
I CLADOCERA I II 
I PENILIA AVIROSTRIS I 168.7 4.5 6.17 I 134.1 5 6.51 II 119.9 9 3.06 I 6.3 13 0.33 I 
I COPEPODA I II 
I ACARTIA TONSA I 166.3 6 6.09 I 91.0 6.5 4.42 II 542.9 3 13.85 I 145.2 5 7.54 I 
I ACARTIA SPP.(COPEPODITES) 1 106.9 7 3.91 1 47.9 10 2.33 II 126.3 8 3.22 I 75.8 8 3.93 I 
I CORYCAEUS ANGLICUS I 35.6 9 1.30 I 62.3 8.5 3.02 II 195.7 6 4.99 I 164.1 3.5 8.52 I 
I EUTERPINA ACUTIFRONS I 4.8 13 0.17 1 4.8 12 0.23 11 18.9 14 0.48 I 25.3 10 1.31 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 16.6 11 0.61 I 19.2 11 0.9? II 44.2 12 1.13 1 9.5 12 0.49 I 
I OITHONA OCULATA I 4.8 13 0.17 I 0.0 13.5 0.00 II 56.8 10 1.45 I 69.4 9 3.61 1 
I PARACALANUS PARVUS I 437.3 2 16.00 I 282.6 3 13.72 II 833.3 2 21.26 I 789.1 1 40.98 I 
I PARACALANUS PARVUS(COPEPODITES) 1 168.7 4.5 6.17 I 177.2 4 8.60 II 322.0 5 8.21 I 262.0 2 13.61 1 
I OTHER COPEPODS I 297.1 3 10.87 I 316.1 2 15.35 II 460.9 4 11.76 I 110.5 6 5.74 I 
I CIRRIPEDIA II 

,,I CYPRIS LARVAE I 4.8 13 0.17 I 0.0 13.5 0.00 11 31.6 13 0.81 I 15.8 11 0.82 I 
N I I I I 

IECTOPROCTA I II 
I CYPHONAUTES LARVAE I 59.4 8 2.17 I 91.0 6.5 4.42 II 50.5 11 1.29 I 3.2 14 0.16 I 
I1I I I 
ICHAETOGNATHA I 1 1 
I SAGITTA SPP. I 30.9 10 1.13 I 62.3 8.5 3.02 II 164.1 7 4.19 8 85.2 7 4.43 I 

IINVERTEBRATES,UNIDENT. I I 
I OTHER PLANKTON TAXA COMBINED 11231.0 1 45.04 I 771.1 1 37.44 II 953.3 1 24.32 ! 164.1 3.5 8.52 I 
-------------------------------------------------------------------------------------------------------------------------------------------

Total Zooplankton 2732.9 2059.4 3920.5 1925.5 

* * 0



PLANKTON STATION 13 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. SEPTEMBER 10, 1978.  

-------------------------------------------------- --------------------------------------------------------------------------------------
I SAMPLE DEPTH 

----------------------------------------------------------------------------------------I 
0-8 M 11 8-BOTTOM 

TAXA --------- ------------------------------------------------------------------------------
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
------- ----------------------------------------------------------------------------

I NO./M3 RANK ' I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I --------------------------------------------- ------------------------------------------------------------------- ---------------------------

IARTHROPODA I I II I 
I CLADOCERA I 1 
I PENILIA AVIROSTRIS I 327.9 6 4.84 I 152.7 8 1.79 II 37.9 9.5 1.02 I 12.7 12.5 0.42 I 
I COPEPODA I 1 
I ACARTIA TONSA I 442.0 5 6.53 I 543.9 6 6.38 II 473.5 3 12.80 I 691.6 2 22.71 I 
I ACARTIA SPP.(COPEPODITES) 11055.1 2 15.58 I 925.6 3 10.86 111313.1 1 35.49 I 996.2 1 32.71 I 
I CORYCAEUS ANGLICUS I 256.7 7 3.79 I 124.0 9.5 1.46 II 145.2 6 3.92 I 95.2 7.5 3.13 1 
I EUTERPINA ACUTIFRONS I 42.8 11 0.63 I 0.0 13.5 0.00 II 25.3 12.5 0.68 I 25.4 11 0.83 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 99.8 9 1.47 I 286.3 7 3.36 II 37.9 9.5 1.02 I 31.7 10 1.04 I 
I OITHONA OCULATA I 0.0 13.5 0.00 I 66.8 11 0.78 II 63.1 8 1.71 I 76.1 9 2.50 I 
I PARACALANUS PARVUS I 513.3 4 7.58 I 620.2 5 7.28 II 126.3 7 3.41 I 139.6 5 4.58 I 
I PARACALANUS PARVUS(COPEPODITES) 12766.2 1 40.84 12729.0 1 32.03 II 385.1 4 10.41 I 215.7 4 7.08 I 
I OTHER COPEPODS I 228.1 8 3.37 I 639.3 4 7.50 II 227.3 5 6.14 I 95.2 7.5 3.13 I 

1I CIRRIPEDIA I I II I I 
I-i CYPRIS LARVAE I 0.0 13.5 0.00 I 0.0 13.5 0.00 II 31.6 11 0.85 I 12.7 12.5 0.42 I 

I IECTOPROCTA II 
I CYPHONAUTES LARVAE I 28.5 12 0.42 I 38.2 12 0.45 II 12.6 14 0.34 I 6.3 14 0.21 I 

. II IIII 
ICKAETOGNATHA II I 
I SAGITTA SPP. I 57.0 10 0.84 I 124.0 9.5 1.46 II 25.3 12.5 0.68 I 120.6 6 3.96 I 

IINVERTEBRATES,UNIDENT. I I II I I 
I OTHER PLANKTON TAXA COMBINED I 955.3 3 14.11 12271.0 2 26.65 II 795.5 2 21.50 I 526.6 3 17.29 I 
Total Z 6772.8-85217------------------------------------------------------------------------------

Total Zooplankton 6772.8 8521.0 3699.5 3045.7



PLANKTON STATION 14 BOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 10, 1978.  

II SAMPLE DEPTH I 
I ------------------------------------------------------------------------------------------ I 
I 0-8 M II 8-BOTTOM I 

TAXA I-----------------------------------------------------------------------------------I 
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------------- ------------------------------------------------------- ---------- I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

I I I I I I I 
IARTHROPODA I I II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 87.2 6 1.57 I 72.7 6 1.83 II 0.0 11 0.00 I 31.2 9 0.52 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 36.3 8.5 0.65 I 7.3 9.5 0.18 II 81.1 8 1.42 I 270.1 7 4.54 I 
I ACARTIA SPP.(COPEPODITES) I 0.0 12 0.00 I 14.5 8 0.37 II 223.0 6 3.91 I 332.4 6 5.58 I 
I CORYCAEUS ANGLICUS I 138.1 5 2.48 I 174.4 5 4.40 II 760.1 4 13.32 I 623.3 5 10.47 I 
I EUTERPINA ACUTIFRONS I 21.8 10 0.39 I 0.0 11.5 0.00 it 0.0 11 0.00 I 0.0 11 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 7.3 11 0.13 1 7.3 9.5 0.18 II 0.0 11 0.00 I 0.0 11 0.00 I 
I PARACALANUS PARVUS 11061.0 4 19.08 I 697.7 3 17.58 111479.7 1 25.93 11423.1 1 23.91 I 
I PARACALANUS PARVUS(COPEPODITES) 11431.7 2 25.75 I 617.7 4 15.57 111125.0 3 19.72 I 945.3 3 15.88 I 
I OTHER COPEPODS 11126.5 3 20.26 I 748.5 2 18.86 111246.6 . 2 21.85 11392.0 2 23.39 I 

III IIII 
IECTOPROCTA III I 
I CYPHONAUTES LARVAE I 50.9 7 0.92 I 0.0 11.5 0.00 II 10.1 9 0.18 I 0.0 11 0.00 I 
I I I IIII 
ICHAETOGNATHA I I I I 

II SAGITTA SPP. I 36.3 8.5 0.65 I 43.6 7 1.10 11 172.3 7 3.02 I 145.4 2 2.44 I 
I * I I II I 1 
IINVERTEBRATES,UNIDENT. I 1 I II I 
I OTHER PLANKTON TAXA COMBINED 11562.5 1 28.10 11584.3 1 39.93 II 608.1 5 10.66 I 789.5 4 13.26 I 

Total Zooplankton 5559.6 3968.0 5706.1 5952.2 

* 0



PLANKTON STATION 15 2OOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 10, 1978.  

--------------- -------------------------------------------------------------------------------------------------------------------------

I I SAMPLE DEPTH I 
--------------- --------------------------------------------------------------------

0-8 M I I 8-BOTTOM 
TAXA ------ -------------------------------------------------------------------------------

I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------------------------------------------------------------------------------------------
I NO.JM3 RANK " I NO./M3 RANK % fl NO.13 RANK % I NO./M3 RANK % 

--------------------------------------------------------------------------------- -------------------------------------------------------
II I i If 

IARTHROPODA I I II 
I CLADOCERA I II I 
I PENILIA AVIROSTRIS I 282.6 4 6.40 1 118.1 7 1.79 II 40.5 9 0.50 I 81.0 9 1.12 I 
I COPEPODA I I I I 
I ACARTIA TONSA I 89.6 7 2.03 I 128.0 6 1.94 II 780.4 3 9.62 I 475.7 7 6.57 I 
I ACARTIA SPP.(COPEPODITES) 1 27.6 9 0.62 1 9.8 11 0.15 II 729.7 4.5 9.00 I 587.0 5 S.11 I 
I CORYCAEUS ANGLICUS I 124.1 6 2.81 1 147.6 5 2.24 II 557.4 6 6.87 1 536.4 6 7.41 I 
I EUTERPINA ACUTIPRONS I 6.9 10.5 0.16 I 0.0 12 0.00 11 30.4 10 0.37 I 10.1 11 0.14 I 
I PARACALANUS PARVUS I 234.4 5 5.30 I 442.9 4 6.72 II 456.1 7 5.62 1 688.3 4 9.51 I 
I PARACALANUS PARVUS(COPEPODITES) 11675.1 1 37.91 13759.8 1 57.01 113841.2 1 47.37 13168.0 1 43.78 I 
I OTHER COPEPODS I 434.3 3 9.83 1 551.2 3 8.36 II 881.8 2 10.87 I 738.9 3 10.21 I 
I CIRRIPEDIA I 1 II 
I CYPRIS LARVAE I 0.0 12 0.00 1 29.5 9.5 0.45 II 0.0 12 0.00 I 40.5 10 0.56 I 

I I I I1 1 I 
1-IECTOPROCTA II 
"I CYPHONAUTES LARVAE I 82.7 8 1.87 1 29.5 9.5 0.45 II 10.1 11 0.12 I 0.0 12 0.00 I 

ICHAETOGNATHA III I 
I SAGITTA SPP. . I 6.9 10.5 0.16 I 88.6 8 1.34 II 50.7 8 0.62 1 131.6 8 1.82 1 

I I 1 1 11 
IINVERTEBRATES,UNIDENT. I . II I I 
I OTHER PLANKTON TAXA COMBINED 11454.5 2 32.92 11289.4 2 19.55 II 729.7 4.5 9.00 I 779.4 2 10.77 I 
Tt Zolno-2--------------------------------38------------------ ---------------------------------------------------------------------

Total Zooplankton 4418.7 6594.5 8108.1 7236.8



PLANKTON STATION 16 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 10, 1978.  

------------------------------- ---------------------------------------------------------------------------- -----------------------------
I I SAMPLE DEPTH I 
I -------------------------------------------------------------------------------------

I 0-8 M 11 8-BOTTOM 
TAXA ---------------------------------------------------------------- -------------------------

| I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I-----------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK it I NO./M3 RANK 4 ---------------------------- ------------------------------------------------- -------------------------------------------------------------

IARTHROPODA 1 111 
I CLADOCERA I II I 1 
I PENILIA AVIROSTRIS I 523.3 3 10.59 I 303.4 4 6.28 II 76.0 7 2.38 I 70.9 7 2.41 I 
I PODON POLYPHEMOIDES I 36.3 11 0.74 I 0.0 12.5 0.00 II 5.1 13.5 0.16 I 0.0 13.5 0.00 I 
I COPEPODA . I I I I 
I ACARTIA TONSA I 50.9 10 1.03 I 31.1 10 0.64 II .50.7 8 1.59 I 55.7 8.5 1.89 I 
I ACARTIA SPP.(COPEPODITES) I 261.6 6 5.29 I 54.5 8 1.13 II 364.9 3 11.43 I 283.4 4 9.64 I 
I CORYCAEUS ANGLICUS I 203.5 7 4.12 I 70.0 6.5 1.45 II 187.5 6 5.87 I 217.6 6 7.40 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 21.8 12 0.44 I 0.0 12.5 0.00 II 15.2 11 0.48 I 20.2 11 0.69 I 
I OITHONA OCULATA I 0.0 14 0.00 1 0.0 12.5 0.00 lI 5.1 13.5 0.16 I 0.0 13.5 0.00 I 
I PARACALANUS PARVUS I 312.5 5 6.32 I 342.3 3 7.09 II 319.3 4 10.00 I 430.2 2 14.63 I 
I PARACALANUS PARVUS(COPEPODITES) 11969.5 1 39.85 12302.9 1 47.67 111454.4 1 45.56 11088.1 1 37.01 I 
I OTHER COPEPODS I 443.3 4 8.97 I 287.9 . 5 5.96 II 248.3 5 7.78 I 268.2 5 9.12 I 
I CIRRIPEDIA I1 
I CYPRIS LARVAE I 14.5 13 0.29 I 0.0 12.5 0.00 II 10.1 12 0.32 I 5.1 12 0.17 I 

IECTOPROCTA I II 
I CYPHONAUTES LARVAE I 58.1 9 1.18 I 38.9 9 0.81 II 20.3 10 0.63 1 40.5 10 1.38 I 

I 1IIII 
ICHAETOGNATHA I II I 
I SAGITTA SPP. I 79.9 8 1.62 I 70.0 6.5 1.45 II 40.5 9 1.27 I 55.7 8.5 1.89 I 

II.I IIII 
IINVERTEBRATES,UNIDENT. I I II 
I OTHER PLANKTON TAXA COMBINED I 966.6 2 19.56 11330.4 2 27.54 II 395.3 2 12.38 I 404.9 3 13.77 I 

- - - - - - - - - - - - - - - - - - - - -- --- - - -- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- --- - - - - -

Total Zooplankton 4941.9 4831.4 3192.6 2940.3 

9 0 
0 0 0 0 S 0 0



0 0 0 

PLANKTON STATION 17 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. SEPTEMBER 10, 1978.  

------------------------------------ -------------------------------------------------------------------------------- --------------------
SAMPLE DEPTH 

------------------------------------------------------------------------------------------
0-8 M II 8-BOTTOM 

TAXA I - --------- -
I REPLICAT3 A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK W I NO./M3 RANK % I -------------------------------------------- -----------------------------------------------------------------------------------------------

I I II 1 1 
IARTHROPODA I II I 
I CLADOCERA II I 
I PENILIA AVIROSTRIS I 503.9 5 7.21 I 232.6 7 3.31 II 40.5 9.5 0.67 I 111.5 9 1.60 I 
I COPEPODA I 11 
I ACARTIA TONSA I 271.3 6 3.88 I 348.8 5 4.96 11 456.1 6 7.53 I 628.4 6 9.01 I 
I ACARTIA SPP.(COPEPODITES) 1 48.4 10 0.69 I 29.1 11 0.41 11 263.5 7 4.35 I 648.6 5 9.30 I 
I CORYCAEUS ANGLICUS I 193.8 7 2.77 I 305.2 6 4.34 II 527.0 5 8.70 I 587.8 7 8.43 I 
I EUTERPINA ACUTIFRONS I 9.7 11 0.14. 1 43.6 10 0.62 II 10.1 11 0.17 I 10.1 11.5 0.15 I 
I PARACALANUS PARVUS I 620.2 4 8.88 I 654.1 4 9.30 II 577.7 4 9.53 1 861.5 3 12.35 I 
I PARACALANUS PARVUS(COPEPODITES) 12219.0 1 31.76 12776.2 1 39.46 112047.3 1 33.78 12138.5 1 30.67 I 
I OTHER COPEPODS 11220.9 3 17.48 I 959.3 3 13.64 111216.2 2 20.07 11165.5 2 16.72 I 
1 CIRRIPEDIA I1 
I CYPRIS LARVAE I 0.0 12 0.00 I 0.0 12 0.00 II 0.0 12 0.00 I 10.1 11.5 0.15 I 

IIII 
I ECTOPROCTA II I 
I CYPHONAUCTES LARVAE I 135.7 8 1.94 I 72.7 9 1.03 II 40.5 9.5 0.67 I 20.3 10 0.29 I 

" ICHAETOGNATHA I I 11 1 
I I SAGITTA SPP. I 87.2 9 1.25 I 145.3 8 2.07 II 60.8 8 1.00 1 70.9 9 1.02 I 
1. I I II I 
IINVERTEBRATES,UNIDENT. I I II 1I 
I OTHER PLANKTON TAXA COMBINED 11676.4 2 23.99 11468.0 2 20.87 II 820.9 3 13.55 I 719.6 4 10.32 1 -------------------------------------- ------------------------------------------------------------------------------------------------

Total Zooplankton 6986.4 7034.9 6060.8 6973.0



PLANKTON STATION 1: NOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16, 1978 

I I SAMPLE DEPTH 

1 0-5 M . 11 5-10 M 
ITAXA I ----------- - - - -- - - -- --- -- -- - - -- - - - - - - -- - - - - - ------

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I --------------------------------------- 1-------------------------------------I 
I WO./M3 RANK % I NO./M3 RANK % II NO./1M3 RANK % I NO./M3 RANK % I 

----------------------------------------------------------------------------------------------------------------------------------
III 

IARTHROPODA I II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 22.9 11 0.70 I: 9.8 12 .1.23 II 7.5 13 0.12 1 14.6 11 1.16 I 
I COPEPODA I II I I 
I ACARTIA TONSA I 274.4 3 9.43 I 48.2 4 6.07 11 553.9 3 9.25 I 65.9 4 5.21 I 
I ACARTIA SPP.(COPEPODITES) 11554.9 1 47.78 1206.7 1 26.06 112784.4 1 46.50 I 609.8 1 48.26 I 
I CORYCAEUS ANGLICUS I 114.3. 6 3.51 I 15.2 11 1.92 II 202.1 8 3.38 I 31.7 8 2.51 I 
I EUTERPINA ACUTIFRONS I 15.2 12.5 0.47 1 0.6 13.5 0.07 II 7.5 13 0.12 I 9.8 12.5 0.77 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 228.7 4 7.03 I 157.9 3 19.91 II 531.4 4 8.88 I 117.1 3 9.27 I 
I OITHONA OCULATA I 30.5 10 0.94 I 31.7 6 4.00 II 209.6 7 3.50 I 24.4 9 1.93 I 
I PARACALANUS PARVUS I 106.7 7 3.28 I 28.7 7 3.61 II 247.0 6 4.13 I 51.2 5 4.05 1 
I PARACALANUS PARVUS(COPEPODITES) I 76.2 9 2.34 I 18.9 10 2.38 II 276.9 5 4.63 I 48.8 6 3.86 I 
I OTHER COPEPODS I 91.5 8 2.81 I 42.7 5 5.38 11 119.8 10 2.00 I 39.0 7 3.09 I 
I CIRRIPEDIA I . I I1 1 
I CYPRIS LARVAE I 0.0 14 0.00 I 0.6 13.5 0.07 II 7.5 13 0.12 I 0.0 14 0.00 I 

IECTOPROCTA I 1 II 
I CYPHONAUTES LARVAE I 15.2 12.5 0.47 I 21.3 9 2.69 II 142.2 9 2.38 I 22.0 10 1.74 I 

1. II I III 
ICRAETOGNATHA I 1 
I SAGITTA SPP. I 175.3 5 5.39 I 22.0 8 2.77 II 97.3 11 1.63 I 9.8 12.5 0.77 I 
II1 
IINVERTEBRATES,UNIDENT. I I II I I 
I OTHER PLANKTON TAXA COMBINED I 548.8 2 16.86 I 189.0 2 23.83 I1 800.9 2 .13.38 I 219.5 2 17.37 I 

Total Zooplankton 3254.6 793.3 5988.0 1263.4



~~0 

PLANKTON STATION 2:..ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. NOVEMBER 16, 1978 

I I SAMPLE DEPTH 
----------------------------- - ----- _____ - -

0-5M 11 5-10 MI 
TAXA ------------------ ------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
------------------------------------- ---------------------------------
I NO./M3 RANK % I NO./M3 RANK II NO./M3 RANK % I NO./M3 RANK % I 

----------------------- ---------------------------- ---------------------------------

IARTEROPODA I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 79.5 6 6.32 I 105.5 6.5 4.61 II 163.9 7 6.47 I 53.6 10 1.61 I 
I COPEPODA I 1 II 1 1 
I ACARTIA TONSA I 84.3 4 6.70 I 142.0 5 6.21 II 175.3 5.5 6.92 I 164.3 6 4.94 I 
I ACARTIA SPP.(COPEPODITES) 1 69.9 7 5.56 I 105.5 6.5 4.61 lI 221.0 4 8.72 I 303.6 3 9.12 I 
I CORYCAEUS ANGLICUS I 41.0 10 3.26 I 64.9 8.5 2.84 11 122.0 9 4.81 I 121.4 7 3.65 I 
I EUTERPINA ACUTIFRONS I 2.4 12 0.19 I 4.1 12 0.18 II 0.0 13 . 0.00 -I 0.0 14 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 55.4 8 4.41 I 48.7 10 2.13 II 64.8 11 2.56 I 42.9 11 1.29 I 
I OITHONA OCULATA I 0.0 13.5 0.00 I 0.0 13.5 0.00 11 0.0 13 0.00 I 3.6 12.5 0.11 I 
I PARACALANUS PARVUS I 48.2 9 3.83 I 32.5 11 1.42 II 83.8 10 3.31 I 64.3 9 1.93 I 
I PARACALANUS PARVUS(COPEPODITES) I 86.7 3 6.90 1 146.1 4 6.38 11 125.8 8 4.96 I 196.4 5 5.90 I 
I OTHER COPEPODS I 137.3 2 10.92 I 202.9 2 8.87 II 251.5 2 9.92 I 389.3 2 11.70 I 
I CIRRIPEDIA I1 
I CYPRIS LARVAE I 0.0 13.5 0.00 I 0.0 13.5 0.00 II 0.0 13 0.00 I 3.6 12.5 0.11 I 

IilI IIII 
EISCTOPROCTA I III 

"0I CYPHONAUTES LARVAE I 19.3 11 1.53 I 64.9 8.5 2.84 II 243.9 3 9.62 I 114.3 8 3.43 I 
I III 

ICHAETOGNATHA I III I 
I SAGITTA SPP. I 81.9 5 6.51 I 190.7 3 8.33 II 175.3 5.5 6.92 I 289.3 4 8.69 I 

IINVERTEBRATES,UNIDENT. I I II 
I OTHER PLANKTON TAXA COMBINED I 551.8 1 43.87 11181.0 1 51.60 II 907.0 1 35.79 11582.1 1 47.53 I 

Total Zooplankton 1257.8 2289.0 2534.3 3328.6



PLANKTON STATION 3: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16, 1978 

SAMPLE DEPTH 1 
------------------------------------------------ ---------- --------- I 
I 0-5 M If 5-10M I 

TAXA I-----------------------------------------------
I I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 

I ------------------------------------------------------------- ------ I 
I I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

I II I I 
IARTHROPODA III 
I CLADOCERA I I I 
I PENILIA AVIROSTRIS I 83.3 10 2.49 I 90.2 6 6.42 II 106.7 9 4.19 I 78.0 4.5 7.69 I 
I COPEPODA I I II I 1 
I ACARTIA TONSA I 291.7 4 8.70 I 78.0 8 5.56 II 243.9 4 9.58 I 47.6 6.5 4.69 I 
I ACARTIA SPP.(COPEPODITES) 1 636.4 2 18.98 1 207.3 2 14.76 II 556.4 1 21.86 I 92.7 3 9.13 I 
I CORYCAEUS ANGLICUS I 219.7 6 6.55. I 82.9 7 5.90 II 163.9 6 6.44 I 47.6 6.5 4.69 ) 
1 EUTERPINA ACUTIFRONS I 7.6 12 0.23 I 0.0 .13 0.00 It 11.4 1.2 0.45 I 0.0 13 0.02 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 7.6 12 0.23 I 39.0 10 2.78 11 15.2 11 0.60 I 46.3 8 4.57 I 
I OITHONA OCULATA I 7.6 12. 0.23 I 2.4 12 0.17 II 7.6 13 0.30 I 3.7 12 0.36 1 
I PARACALANUS PARVUS I 94.7 9 2.82 I 43.9 9 3.12 II 26.7 10 1.05 I 14.6 11 1.44 I 
I PARACALANUS PARVUS(COPEPODITES) I 132..6 8 3.95 I 97.6 4 6.94 I 160.1 7 6.29 I 43.9 9 4.33 I 
I OTHER COPEPODS I 564.4 3 16.84 I 158.5 3 11.28 II 396.3 3 15.57 I 150.0 2 14.78 I 
I I I II I I 

,LIBCTOPROCTA I II I I 
LI CYPHONAUTES LARVAE I 223.5 5 6.67 I 36.6 11 2.60 II 125.8 8 4.94 I 22.B 15 2.16 I 

IIIII II 
ICHAETOGNATHA I I II I I 
I SAGITTA SPP. I 212.1 7 6.33 I 92.7 5 6.60 II 202.0 5 7.93 I 78.0 4.5 7.69 I 

III II II 
IINVERTEBRATES,UNIDENT. II II 
I OTHER PLANKTON TAXA COMBINED I 871.2 1 25.99 I 475.6 1 33.85 II 529.7 2 20.81 I 390.2 1 38.46 I 

Total Zooplankton 3352.3 1404.9 2545.7 1014.6 

0 0 
00 0 0 0 0



PLANKTON STATION 4: 2OOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS INiSAMPLE. NOVEMBER 16, 1978 

I SAMPLE DEPTH 
I------------ -------- - ------

0-5M II 5-10 M 
TAXA . - ---------------------- --------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------------------------------------- ------------------------------- ------- I 

I I NO./M3 RANK * I NO./M3 RANK II NO./M3 RANK Ac I NO./M3 RANK % I 
- ----------- --------------------- --------------------------------------------------

IARTHROPODA 
I CLADOCERA 
I PENILIA AVIROSTRIS i 24.2 5 11.94 I 41.8 4 11.82 II 138.0 9 3.26 I 49.2 9.5 1.66 I 
I PODON POLYPHEMOIDES I 0.0 14 0.00 I 0.0 14 0.00 II 0.0 13.5 0.00 I 0.0 13.5 0.00 I 
I COPEPODA I  
I ACARTIA TONSA I 13.3 7 6.57 I 38.8, 5 10.96 1,1 184.0 6 4.35 I 106.1 8 3.59 I 
I ACARTIA SPP.(COPEPODITES) I 15.2 6 7.46 I 55.2 3 15.58 II 552.1 2 13.06 I 439.4 2 14.85 I 
I CORYCAEUS ANGLICUS I 11.5 8 5.67 I 0.6 11.5 0.17 II .176.4 7 4.17 I 117.4 6.5 3.97 I r EUTERPINA ACUTIFRONS I 0.0 14 0.00 I 0.6 11.5 0.17 II 0.0 13.5 0.00 I 0.0 13.5 0.00 I I LABIDOCERA TRISPINOSA(COPEPODITES) I 1.2 11 0.60 1 30.9 6 8.73 II 38.3 11 0.91 I 26.5 11 0.90 I I OITHONA OCULATA I 0.6 12 0.30 I Z.0 14 0.00 II 0.0 13.5 0.00 I 0.0 13.5 0.00 I I PARACALANUS PARVUS I 33.9 1 16.72 I 0.0 14 0.00 II 111.2 10 2.63 I 49.2 9.5 1.66 I I PARACALANUS PARVUS(COPEPODITES) I 32.7 2 16.12 I 24.8 7 7.02 11 191.7 5 4.53 I 117.4 6.5 3.97 I 
I OTHER COPEPODS I 26.7 4 13.13 I 55.8 2 15.75 11 406.4 3 9.61 I 420.5 3 14.21 I I CIRRIPEDIA I I1 

II CYPRIS LARVAE I 0.0 14 0.00 I 2.4 10 0.68 II 0.0 :1.3.5 0.00 I 0.0 13.5 0.00 I 

IECTOPROCTA I I 
I CYPHONAUTES LARVAE I 7.9 9 3.88 I 20.6 8 5.82 II 157.2 8 3.72 1 128.8 5 4.35 I 

II 
ICHAETOGNATHA I  
I SAGITTA SPP. I 4.2 10 2.09 I 11.5 9 3.25 II 299.1 4 7.07 I 155.3 4 5.25 I 
I I II 
IINVERTEBRATESUNIDENT. I 
I OTHER PLANKTON TAXA COMBINED I 31.5 3 15.52 I 70.9 1 20.03 111974.7 1 46.69 11348.5 1 45.58 I 

Total Zooplankton 203.0 353.9 4229.3 2958.3



PLANKTON STATION 5: OOPLANRTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. NOVEMBER 16, 1978 

II SAMPLE DEPTH 
I-------------------------------------------------------------------- --------------- I 

I I . 0-5 M I 5-10 M 
I TAXA I ------------------------------------------------------------------------------------ I 
I I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 

I ------------------------------------------------------ ---- I 
I NO.//M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I I I I I 1 
IARTHROPODA I I II I I 
I CLADOCERA I I II I I 
I PENILIA AVIROSTRIS I 97.6 4.5 7.46 I 133.4 5.5 6.13 II 64.4 9 2.47 I 58.5 7 2.94 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 12.2 8 0.93 I 11.4 9.5 0.53 II 3.8 10.5 0.15 I 14.6 10 0.74 I 
I ACARTIA SPP.(COPEPODITES) I 7.3 10 0.56 I 3.8 11 0.18 II 68.2 8 2.62 1 51.2 8 2.58 I 
I CORYCAEUS ANGLICUS I 134.1 3 10.26 I 167.7 3 7.71 II 151.5 4 5.81 I 114.6 4 5.77 I 
I EUTERPINA ACUTIFRONS I 4.9 11 0.37 I 11.4 9.5 0.53 1t 0.0 12.5 0.50 I 2.4 12 0.12 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 2.4 12 0.19 I 0.0 12.5 0.00 I1 3.8 10.5 0.15 I 0.0 13 0.00 I 
I OITHONA OCULATA I 5.0 13 0.00 I 5.0 12.5 0.00 II 0.0 12.5 0.00 I 4.9 11 5.25 I 
I PARACALANUS PARVUS I 56.1 6.5 4.29 I 61.5 7 2.80 11 72.0 7 2.76 I 22.0 9 1.10 I 
I PARACALANUS PARVUS(COPEPODITES) 1 97.6 4.5 7.46 I 133.4 5.5 6.13 1l 128.8 5 4.94 I 78.0 5 3.93 I 
I OTHER COPEPODS I 136.6 2 10.45 I 263.0 2 12.08 11 4.12.9 2 15.84 I 453.7 2 22.82 I 

I III IIII 
WIECTOPROCTA II I I 
"I CYPHONAUTES LARVAE I 9.8 9 0.75 I 15.2 8 0.70 II 125.0 6 4.80 I 68.3 6 3.44 I 
II IIII II 
ICHAETOGNATHA III I I 
I SAGITTA SPP. I 56.1 6.5 4.29 I 148.6 4 6.83 II 257.6 3 9.88 I 175.6 3 8.83 I 

III I I I - I 
IINVERTEBRATES,UNIDENT. III 
I OTHER PLANKTON TAXA COMBINED I 692.7 1 .52.99 11227.1 1 56.39 111318.2 1 50.58 I 943.9 1 47.48 I 

Total Zooplankton 1307.3 2176.1 2606.1 1987.8 

* * 0



PLANKTON STATION 6: EOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16, 1978 

----------- ----------------------------------------------------------------------------------

SAMPLE DEPTH 
I---------------- --------------------------------------------------------------------------I 

1 IA0-5 M II 5-10 M TAXA ------------------------------------------------------------------------------------ 1 
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ----------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I --------------------------------------------------------------------------------------------------------------------------------- -------

IARTHROPODA 
I CLADOCERA 
I PENILIA AVIROSTRIS I 82.4 5 4.56 I 87.3 5 4.99 II 118.9 4 5.54 I 115.0 5 4.18 I COPEPODA I I 
I ACARTIA TONSA I 29.1 8 1.61 I 24.2 8 1.39 II 7.7 10.5 0.36 I 7.7 10 0.28 1 I ACARTIA SPP.(COPEPODITES) 1 4.8 10 0.27 I 9.7 10 0.55 II 34.5 9 1.61 I 15.3 9 0.56 I I CORYCAEUS ANGLICUS I 305.5 2 16.89 I 278.8 2 15.95 II 241.6 3 11.25 I 256.9 3 9.33 1 I EUTERPINA ACUTIFRONS I 0.0 11.5 0.00 1 4.8 11 0.28 II 7.7 10.5 0.36 I 0.0 11.5 0.00 I I PARACALANUS PARVUS I 118.8 4 6.57 I 109.1 4 6.24 II 69.0 7 3.21 I 61.3 7 2.23 I I PARACALANUS PARVUS(COPEPODITES) I 63.0 6 3.49 I 31.5 7 1.80 II 92.0 5 4.29 I 111.2 6 4.04 I I OTHER COPEPODS I 128.5 3 7.10 I 111.5 3 6.38 11 249.2 2 11.61 I 295.2 2 10.72 1 I CIRRIPEDIA I I 
I CYPRIS LARVAE I 0.0 11.5 0.00 I 0.0 12 0.00 II 3.8 12 0.18 I 0.0 11.5 0.00 I 

WIBCTOPROCTA .  
LI CYPHONAUTES LARVAE I 21.8 9 1.21 I 21.8 9 1.25 II 61.3 8 2.86 I 42.2 8 1.53 I 

ICHAETOGNATHA I I 
I SAGITTA SPP. I 53.3 7 2.95 I 60.6 6 3.47 11 72.9 6 3.39 I 134.2 4 4.87 I 

IINVERTEBRATES,UNIDENT. II I 
I OTHER PLANKTON TAXA COMBINED 11001.2 1 55.36 11008.5 1 57.70 111188.7 1 55.36 11714.0 1 62.26 I 

Total Zooplankton 1808.5 1747.9 2147.2 2753.1



PLANKTON STATION 7: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANKORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16, 1978 

I SAMPLE DEPTH 
--------------------------------------------------------- - ------------------
I 0-5 M 11 5-10 M 

TAXA I---------------------------------------------------------- -------
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------ -------------------------------
I NO./N3 RANK % I NO./M3 RANK .% II NO./.3 RANK % I NO./M3 RANK % I 

---------------------------------------------------------

III 1I 1 
IARTHROPODA II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 72.3 5 8.56 I 76.8 5 7.54 11 18.2 11.5 1.45 I 23.2 10 1.88 I 
I COPEPODA I  
I ACARTIA TONSA I 67.5 6 7.99 I 75.6 6.5 7.42 II 70.3 6.5 5.59 I 59.8 7 4.85 I 
I ACARTIA SPP.(COPEPODITES) 1 126.5 . 3 .14.98 I 108.5 4 10.65 II 298.2 2 23.70 I 246.3 2 20.00 I 
I CORYCAEUS ANGLICUS I 84.3 4 9.99 1 113.4 3 11.12 II 97.0 4 7.71 1 73.2 5 5.94 I 
I EUTERPINA ACUTIFRONS I 4.8 12 0.57 I 8.5 1.1 0.84 II 8.5 13 0.67 I 1.2 14 0.09 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 48.2 7 5.71 I 56.1 8 5.50 II 27.9 9 2.22 1 32.9 9 2.67 I 
I OITHONA OCULATA I 1.2 14 0.14 I 0.0 14 0.00 II 20.6 10 1.64 I 8.5 12 0.69 I 
I PARACALANUS PARVUS I 8.4 11 1.00 I 3.7 12 0.36 11 18.2 11.5 1.45 1 19.5 11 1.58 I 
I PARACALANUS PARVUS(COPEPODITES) 1 27.7 10 3.28 I 24.4 10 2.39 II 52.1 8 4.14 I 64.6 6 5.25 I 
I OTHER COPEPODS I 144.6 2 17.12 I 167.1 2 16.39 II 167.3 3 13.29 I 243.9 3 19.80 I 
I CIRRIPEDIA I 1 II I 1 
I CYPRIS LARVAE I 3.6 13 0.43 I 1.2 13 0.12 II 2.4 .14 0.19 I 3.7 13 0.30 I 

W1I 
-DIECTOPROCTA I II 
I CYPHONAUTES LARVAE I 32.5 9 3.85 I 51.2 9 5.02 II 87.3 5 6.94 I 54.9 8 4.46 I 
I * I 1 II I I 
ICHAETOGNATHA I III II 
I SAGITTA SPP. I 45.8 8 5.42 I 75.6 6.5 7.42 II 70.3 6.5 5.59 I 92.7 4 7.52 I 

IINVERTEBRATES,UNIDENT. II 
I OTHER PLANKTON TAXA COMBINED I 177.1 1 20.97 I 257.3 1 25 24 II 320.0 1 25.43 I 307.3 1 24.95 I 

Total Zooplankton 844.6 1019.5 1258.2 1231.7 

0 0 0



PLANKTON STATION 8: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS INSAMPLE. NOVEMBER 16, 1978 

----------------------------------------------- I-----------------------------

I ISAMPLE DEPTH 
------------------------------------------------ --------------------- ---- I 

0-5 M II 5-10 M 
TAXA I ------------------------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B Il REPLICATE A I REPLICATE B I 
I ------------------------------------- ------------------------------------------------ I 
I NO./M3 RANK % I NO./M3 RANK 4 II NO./M3 RANK % I NO./M3 RANK % I 

I I I I I I I 
IARTHROPODA I II 
I CLADOCERA I I I 
I PENILIA AVIROSTRIS I 28.0 10 1.59 I 50.9 11 2.41 II 104.9 11 2.28 I 91.5 11 1.99 I 
I COPEPODA I I II I 1 
I ACARTIA TONSA I 117.2 9 6.66 I 144.4 6 6.83 II 244.8 6.5 5.32 I 358.2 6 7.81 I 
I ACARTIA SPP.(COPEPODITES) 1 275.2 2 15.63 I 267.5 2 12.66 II 917.8 2 19.96 I 724.1 2 15.78 I 
I CORYCAEUS ANGLICUS I 163.1 6 9.26 I 123.1 7 5.83 II 236.0 8 5.13 I 205.8 8 4.49 I 
I EUTERPINA ACUTIFRONS I 12.7 12 5.72 I 1.2 13 0.06 II 61.2 12 1.33 I 38.1 12 5.83 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 173.2 5 9.84 I 194.1 5 9.19 II 288.5 5 6.27 I 396.3 5 8.64 I 
I OITHONA OCULATA I 10.2 13 H.58 I 4.7 12 0.22 II 0.0 13 0.00 I 7.6 13 H.17 I 
I PARACALANUS PARVUS I 219.1 3 12.45 I 228.4 4 10.81 II 358.4 4 7.79 I 480.2 4 10.47 I 
I PARACALANUS PARVUS(COPEPODITES) I 178.3 4 10.13 I 242.6 3 11.48 II 603.1 3 13.12 I 594.5 3 12.96 I 
I OTHER COPEPODS I 127.4 7 7.24 I 112.4 9 5.32 II 244.8 6.5 5.32 I 167.7 9 3.65 I 

IECTOPROCTA I I 
I CYPHONAUTES LARVAE I 17.8 11 1.01 I 69.8 10 3.31 II 174.8 9 3.80 I 137.2 10 2.99 I 

If II I I I I I 
ICHAETOGNATHA I I II 1 1 
I SAGITTA SPP. I 119.7 8 6.80 I 121.9 8 5.77 II 139.9 10 3.04 I 221.0 7 4.82 I 
I I I I I I I 
IINVERTEBRATES,UNIDENT. I I II I I 
I OTHER PLANKTON TAXA COMBINED I 318.5 1 18.09 I 551.5 1 26.11 111223.8 1 26.62 11166.2 1 25.42 I 

Total Zooplankton 1760.5 2112.4 4597.9 4588.4



PLAEKTOW STATION 9 a Z-OPL V- AUNN----- AS NUM BER UR 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERC W GE OF TOTAL UNEE 

OF INDIVIDUALS IN SAMPLE.-NOVEMBER 16, 1978.  

I SAMPLE DEPTH 

8 -81 Mi U-BOTTOM 
I TAXA 

I REPLICATE A I REPLICATE B II REPLICATS A I REPLICATE B 
I I----------------------------------------------------------------------------------- -------

I NO.1143 RANK % I NO.1143 RANK % 11 NO.1143 RANK % I NO./143 RANK % 
I----------------------------------------------

IARTHROPODA 
I CLADOCERA 
I PENILIA AVIROSTRIS 1 187.5 6 6.13 1127.0 7 7.04 11 19.4 11 0.85 1 47.8 10 1.51 1 
I COPEPODA II 
I ACARTIA TONSA 1 82.5 8 4.71 1 70.8 9 3.92 11 35.6 9 1.55 1 114.8 7.5 3.62 1 
I ACARTIA SPP.(COPEPODITES) 1 235.H 3 13.41 1 170.9 3 9.47 11 320.6 4 13.94 1 417.7 4 13.18 1 
I CORYCAEUS ANGLICUS I 112.5 5 6.42 1 141.6 5 7.85 11 385.4 3 16.76 1 424.1 3 13.38 1 
I EUTERPINA ACUTITRONS I 50.0 12 2.85 1 12.2 13 0.68 11 252.6 5 1Z.99 1 207.3 5 6.54 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 75.0 10 4.28 1 136.7 6 7.58 fl 29.1 10 1.27 1 19.1 11.5 0.60 1 
I OITHONA OCULATA I 0.0 13.5 0.00 1 14.6 12 0.81 11 9.7 13.5 0.42 I 0.0 14 0.01 I 
I PARACALANUS PARVUS 1 52.5 11 3.00 1 31.7 11 1.76 11 55.1 7 2.39 1 76.5 9 2.41 1 
I PARACALANUS PARVUS(COPEPODITES) 1 137.5 4 7.85 1 166.Z 4 9.20 11 155.4 6 6.76 1 172.2 
I OTHER COPEPODS 

6 54 

1 OTHER PEPODS 2,85..g 2 16.26 1 332.0 2 18.40 11 560.2 1 24.37 1 988.5 1 31.19 1 

I CIRRIPEDIA I 
I CYPRIS LARVAE I . 13.5 0.00 i 0.0 14 0.0 11 9.7 13.5 0.42 1 3.2 13 0.10 1 

II 
IECTOPROCTA 
I CYPHONAUTES LARVAE 1 188.0 7 5.71 IL109.9 8 6.09 11 16.2 12 0.7Z 1 19.1 11.5 0.60 1 
II II 
I CHAETOGNATHA I 
I SAGITTA SPP. 1 77.5 9 4.42 1 61.0 10 3.38 11 51.8 8 2.25 1 114.8 7.5 3.62 1 

IINVERTEBRATES,UNIDENT. 1 1I 
I OTHER PLANKTON TAXA COMBINED I 437.5 1 24.96 I 429.7 1 23.82 II 398.3 2 17.32 1 564.4 2 17.81 I 

Total Zooplankton 1752.5 .71804.2 2299.2 3169.6 I07.0 10 .2 I03. .5 I2. 10 12 91 1. 0



PLANKTON STATION 10 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16, 1978.  

1 I SAMPLE DEPTH 
II----- ------- -- -- --------- --------------------- ------ - --- I- --

I0-8SM II S-BOTTOM 
ITAXA 1------------ ---- -- - --- - - - - --- - - - - - -

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
--------- -------------------- -------.---.------------------------------ I 

I NO./M3 RANK ' I NO./M3 RANK II NO./M3 RANK v I NO./M3 RANK % I 

IARTHROPODA I II 
I CLADOCERA I I I 
I PENILIA AVIROSTRIS I 22.8 11 1.74 I 38.0 11 1.52 II 75.8 11 2.03 I 60.2 10 2.53 I 
I COPEPODA I 1 I I 
I ACARTIA TONSA I 62.4 6 4.77 I 156.8 5 6.29 II 189.4 6.5 5.08 I 71.5 8.5 3.01 I 
I ACARTIA SPP.(COPEPODITES) I 430.4 1 32.91 1 893.5 1 35.81 111098.5 1 29.47 I 594.9 2 25.00 I 
1. CORYCAEUS ANGLICUS I 33.5 9 2.56 I 47.5 10 1.90 II 234.8 4 6.30 I 244.7 4 10.28 I 
I EUTERPINA ACUTIFRONS I 12.2 .12 0.93 1 4.8 13 0.19 II 7.6 12.5 0.20 I 3.8 13 0.16 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 127.8 3 9.77 I 275.7 3 11.05 11 553.0 3 14.84 I 402.9 3 16.93 1 
I OITHONA OCULATA I 4.6 13 0.35 I 9.5 12 0.39 II 7.6 12.5- 0.20 I 15.1 12 0.63 I 
I PARACALANUS PARVUS I 85.2 4 6.51 I 85.6 7 3.43 II 136.4 8 3.66 I 82.8 6 3.48 I 
I PARACALANUS PARVUS(COPEPODITES) I 83.7 5 6.40 I 66.5 9 2.67 II 189.4 6.5 5.08 I 71.5 8.5 3.01 I 
I OTHER COPEPODS I 59.3 7 4.53 I 76.0 8 3.05 II 113.6 9 3.05 I 79.1 7 3.32 I 

II .I II II 
I ECTOPROCTA I 
I CYPHONAUTES LARVAE I 48.7 8 3.72 I 95.1 6 3.81 II 98.5 10 - 2.64 I 22.6 11 0.95 I 

II 
I CKAETOGNATHA I II 
I SAGITTA SPP. I 31.9 10 .2.44 1-161.6 4 6.48 II 197.0 5 5.28 I 131.8 5 5.54 I 
I I 
IINVERTEBRATES,UNIDENT. 1I 
I OTHER PLANKTON TAXA COMBINED I 305.7 2 23.37 1 584.6 2 23.43 II 825.8 2 22.15 I 598.6 1 25.16 I 

Total Zooplankton 1308.0 2495.2 3727.3 2379.5



PLANKTON STATION 11 ZOOPLANKTON ABUNDANCEB EXPaWSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERC=,TAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEBEIR 16, 1978. To 

I ISAMPLE DEPTH 
I~~~~~~ --------------------------- 

I 0-8a II 8-BOTTOM 
TAXA I------------------------**-----------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I~~ ~ l----.-.----------------------------------------------------- ------------------------------- I 

I NO./M3 RANK * I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK 5 I 

II I II I I 
IARTHROPODA I I 
I CLADOCERA II 
I PENILIA AVIROSTRIS I 116.4 4 5.73 I 14.4 9.5 0.59 II 18.8 11 0.79 I 165.7 4 4.42 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 33.3 8.5 1.64 I. 14.4 9.5 0.59 11 33.9 9 1.43 I 37.7 9 1.00 1 
I ACARTIA SPP.(COPEPODITES) I 57.0 6 2.81 1 122.6 6 5.02 11 .60.2 8 2.54 I 52.7 8 1.41 I 
I CORYCAEUS ANGLICUS I 168.7 3 8.30 I 415.9 3 17.03 II 489.5 3 :20.63 I 316.3 2 8.43 I 
I EUTERPINA ACUTIFRONS I 2.4 11 0.12 I 4.8 11 0.20 II 26.4 10 1.11 I 0.0 11.5 0.00 I 
I PARACALANUS PARVUS I 33.3 8.5 1.64 I 55.3 8 2.26 II 135.5 5.5 5.71 I 60.2 7 1.61 I 
i PARACALANUS PARVUS(COPEPODITES) I 85.6 5 4.21 I 129.8 5 5.31 II 135.5 5.5 5.71 I 150.6 5 4.02 I 
I OTHER COPEPODS I 218.6 2 10.76 I 567.3 2 23.23 11 561.0 2 23.65 1 267.3 3 7.13 I 
I CIRRIPEDIA I I I I 
I CYPRIS LARVAE I Z.0 12 0.00 I 2.4 12 0.09 II 0.0 12. 0.00 I 0.0 11.5 0.00 I 

IIIIIII 4 IECTOPROCTA II 
WI CYPHONAUTES LARVAE I 21.4 10 1.05 1161.1 4 6.59 II 124.2 7 5.24 I 18.8 10 0.50 I 

II 
ICH.ETOGNATRA I I 
I SAGITTA SPP. I 52.3 7 2.57 1 120.2 7 4.92 II 203.3 4 8.57 I 97.9 6 2.61 I 
II IIII 
IINVERTEBRATES,UNIDENT. I I I 
I OTHER PLANKTON TAXA COMBINED 112.42..9 1 61.17 I 834.1 1 34.15 II 583.6 1 24.60 12582.8 1 68.88 I 

Total Zooplankton 2031.8 2442.3 2372.0 3750.0 

0



PLANKTON STATION 12 BOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16, 1978. UNI 

I I SAMPLE DEPTH 
- - ------- t-----------------------------------------------------I 

0-8 M 11 8-BOTTOM 
TAXA ----------------------------------- --------------------- I 

I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
--------------------------------------------------------------------- I 

I I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA II I 
I CLADOCERA I I I 
I PENILIA AVIROSTRIS I 116.9 3 5.23 I 125.0 3 6.15 II 133.4 6.5 2.76 I 130.2 5.5 2.53 I 
I COPEPODA I I 
I ACARTIA TONSA I 7.2 9 0.32 I 0.0 12 0.00 II 11.4 10.5 0.24 I 0.0 11.5 0.00 I 
I ACARTIA SPP.(COPEPODITES) 1 11.9 8 0.53 I 14.2 7 0.70 II 156.2 5 3.23 I 117.2 7 2.27 I 
I CORYCAEUS ANGLICUS I 50.1 5 2.24 I 59.0 5 2.90 II 1.33.4 6.5 2.76 I 130.2 5.5 2.53 1 
I EUTERPINA ACUTIFRONS 1 4.8 10.5 0.21 I 7.1 9 0.35 II 76.2 8 1.57 I 45.6 8 0.88 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I .0.0 13 0.00 I 4.7 10 0.23 II 7.6 12 0.16 I 0.0 11.5 0.00 I 
I PARACALANUS PARVUS I 4.8 10.5 0.21 I 0.0 12 0.00 11 11.4 10.5 0.24 I 0.0 11.5 0.00 I 
I PARACALANUS PARVUS(COPEPODITES) 1 28.6 7 1.28 I 11.8 8 0.58 11 61.0 9 1.26 I 26.0 9 0.51 I 
I OTHER COPEPODS I 345.9 2 15.47 I 377.4 2 18.56 111669.2 2 34.49 11751.3 2 33.96 I 
1 CIRRIPEDIA I I I I I 

Ial CYPRIS LARVAE f 2.4 12 0.11 1 0.0 12 0.00 II 0.0 13 0.00 I 0.0 11.5 0.00 I 

I IECTOPROCTA I I II 
I CYPHONAUTES LARVAE I 35.8 6 1.60 1 30.7 6 1.51 I 308.7 3 6.38 I 182.3 4 3.54 I 

II I IIII 
ICHAETOGNATHA . II 
I SAGITTA SPP. 1 62.0 4 2.77 I 66.0 4 3.25 II 243.9 4 5.04 I 423.2 3 8.21 I 

III IIII 
IINVERTEBRATES,UNIDENT. I II 
I OTHER PLANKTON TAXA COMBINED 11564.9 1 70.01 11337.3 1 65.78 112027.4 1 41.89 12350.3 1 45.58 I 

Total Zooplankton 2235.2 2033.0 4839.9 5156.3



PLANKTON STATION 13 OOPL&KTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK 6RDER OF ABUNDANCE, AND PERCBWTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLS. NOVEMBER 16, 1978. rm 

I I SAMPLE DEPTH 

I I m-8 M 11 8-BOTTOM 
TAXA ---------------------------------- I 

1 I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I - -------------------------------------------------------------------------- 1 
I NO./M3 RANK % I NO./M3 RANK V II NO./M3 RANK % I NO./M3 RANK % I 

I I I-1 1 I I 
IARTHROPODA I I 
I CLADOCERA I I II 
I PENILIA AVIROSTRIS I 48.4 6 3.07 I 31.7 6 1.64 II 156.2 4 5.00 I 95.2 6 3.03 I 
I COPEPODA I I I 
I ACARTIA TONSA I 2.3 11 0.15 I 2.4 10.5 0.13 II 0.0 10.5 0.00 I 9.5 10 0.30 I 
I ACARTIA SPP.(COPEPODITES) 1 6.9 9 0.44 I 2.4 10.5 0.13 .11 25.0 8 0.890 I 41.2 8 1.31 1 
I CORYCAEUS ANGLICUS I 106.1 3 6.72 I 87.9 5 4.55 II..118.7 5.5 3.80 I 203.0 3 6.47 1 
1 EUTERPINA ACUTIPRONS I 4.6 10 0.29 I 17.1. 7 0.88 II 0.0 10.5 0.00 I 3.2 11 0.10 1 
I PARACALANUS PARVUS I 9.2 8 0.58 I 7.3 9 0.38 II 12.5 9 0.40 I 19.0 9 0.61 I 
I PARACALANUS PARVUS(COPEPODrES) I 92.3 4 5.84 I 119.6 4 6.19 II 50.0 7 1.60 I 44.4 7 1.42 I 
I OTHER COPEPODS I 159.1 2 10.07 I 463.9 2 23.99 111H81.2 2 34.60 I 948.6 2 35.23 I 
II I II I I 
INCTOPROCTA I II 
II CYPHONAUTES LARVAE I 23.1 7 1.46 I 12.2 8 0.63 II 118.7 5.5 3.80 I 133.2 5 4.25 I 

I I I I 
9ICHAETOGNATHA I I III I 
'.1 SAGITTA SPP. I 73.8 5 4.67 I 124.5 3 6.44 11 175.0 3 5.60 I 168.1 4 5.36 I 

I . IIII II 
IINVERTEBRATES,UNIDENT. I I III I 
I OTHER PLANKTON TAXA COMBINED 11054.0 1 66.72 11064.5 1 55.05 111387.5 1 .44.40 11472.1 1 46.92 I 

Total Zooplankton 1579.8 1933.6 3125.0 3137.7



* * .  

PLANKTON STATION 14 ZOOPLANKTON ABUNDANCBS EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16. 1978.  

SAMPLE DEPTH 

S0-8 11 8-BOTTOM ITAXA- -- - - - - - - - - -- - - - - - - -
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

-- ----- ------------------------------------------------------------ I 
I NO./M3 RANK % I NO./M3 RANK I 11 NO./M3 RANK v I NO./M3 RANK % I 

IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS 1 53.1 4 5.48 I 70.9 5 5.33 II 111.0 4 8.45 I 105.9 5 7.34 1 I COPEPODA I II I I ACARTIA TONSA I 0.0 12.5 0.00 I 5.3 9 0.39 II 10.1 10 0.77 I 7.4 10 0.51 I I ACARTIA SPP.(COPEPODITES) I 7.6 9 0.78 I 15.8 8 1.18 II 28.6 8 2.18 I 32.0 9 2.22 I I CORYCAEUS ANGLICUS I 100.5 3 10.37 I 84.0 3 6.31 II 131.2 3 9.99 I 110.9 4 7.68 I I EUTERPINA ACUTIFRONS I 9.5 8 0.98 I 0.0 12 0.00 II 21.9 9 1.66 I 56.7 6 3.92 I I LABIDOCERA TRISPINOSA(COPEPODITES) 1 3.8 11 0.39 I 0.0 12 0.00 II 5.0 11 0.38 I 0.0 13 0.00 I I PARACALANUS PARVUS I 5.7 10 0.59 I 0.0 12 0.00 11 1.7 12.5 0.13 I 4.9 11 0.34 1 I PARACALANUS PARVUS(COPEPODITZS) I 41.7 5 4.31 I 55.1 7 4.14 II 32.0 7 2.43 I 44.3 8 3.07 I I OTHER COPEPODS I 341.2 2 35.23 I 349.3 2 26.23 II 477.8 1 36.36 I 460.7 1 31.91 I I CIRRIPEDIA I I i II I CYPRIS LARVAE I 0.0 12.5 0.00 I 2.6 10 0.20 II 1.7 12.5 0.13 I 2.5 12 0.17 I P lI I II 

"ITBCTOPROCTA I II 
I I CYPHONAUTES LARVAE I 1.3.3 7 1.37 I 78.8 4 5.92 II 82.4 6 6.27 I 140.4 3 9.73 I 

IIIII I ICHAETOGNATRA I I 
I SAGITTA SPP. I 36.0 6 3.72 I 63.0 6 4.73 II 89.2 5 6.79 I 54.2 7 3.75 I 

IIIIII 
IINVERTEBRATES,UNIDENT. II I 
I OTHER PLANKTON TAXA COMBINED I 356.4 1 36.79 1606.6 1 45.56 II 321.3 2 24.46 I 423.8 2 29.35 I 

Total Zooplankton 968.7 1331.4 1313.9 1443.8



PLANKTON STATION 15 BOOPLAMETO ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER Of ABUNDAWNCE, AND PERCERTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16, 1978. Q 2 AND 3.  

I SAMPLE DEPTH I 

I 0-8M 11 8-BOTTOM 
TX I.------------------------ ---------- --------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I I----.--------------------------------------------

I I NO./M3 RANK % I NO./M3 RANK % 1l NO./M3 RANK * I NO./M3 RANK 4 I 

I I I I 
IARTHROPODA I I 
I CLADOCERA I II 
I PENILIA AVIROSTRIS I 85.6 3 7.34 I 58.3 3 4.65 II 116.6 3 6.06 I 113.9 3 5.58 I 
I COPEPODA I II 
I ACARTIA SPP.(COPEPODITES) 1 9.3 7 0.79 I 7.9 8.5 0.63 II 9.1 7 0.47 I 7.9 7 0.39 I 
I CORYCAEUS ANGLICUS I 27.8 4.5 2.38 I 31.8 5 2.54 II 58.3 4 3.03 I 47.7 5 2.34 I 
I EUTERPINA ACUTIFRONS I 2.3 9.5 0.20 1 0.0 10.5 0.00 1I 1.8 8.5 0.09 i 0.0 0. 0.o I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 2.3 9.5 0.20 I 0.0 10.5 0.00 II 0.0 10.5 0.00 1 0.0 9.5 0.00 1 
I PARACALANUS PARVUS I 4.6 8 0.40 I 7.9 8.5 0.63 II 0.0 10.5 0.00 I 0.0 9.5 0.00 I 
I PARACALANUS PARVUS(COPEPODITES) I 27.8 4.5 2.38 I 15.9 6.5 1.27 II 1.8 8.5 0.09 I 0.0 9.5 0.00 I 
I OTHER COPEPODS I 33-1.0 2 28.37 I 407.8 2 32.56 111133.4 1 58.90 11035.5 1 50.78 I 
I I I II I I 
1ECTOPROCTA I II I I 
I CYPHONAUTES LARVAE I 0.5 11 0.0B I 15.9 6.5 1.27 11 43.7 6 2.27 I 26.5 6 1.30 I 

II I III II 
I-JICHAETOGNATHA I I 
4I SAGITTA SPP. I 18.5 6 1.59 I 45.0 4 3.59 II 51.0 5 2.65 I 76.8 4 3.77 I 
I I IIIIII 
IINVERTEBRATES,UNIDENT. I I I 
I OTHER PLANKTON TAXA COMBINED I 65.7.4 1 56.35 I 662.1 1 52.85 11 508.4 2 26.42 I 730.9 2 35.84 I 

Total Zooplankton 1166.7 1252.6 1924.2 2039.2



* 0*0* 

PLANKTON STATION 16 ZOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCESTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16, 1978.  

----------------------------------------------------------------- -- - -------
SAMPLE DEPTH 

----------------------------------------------------- ---------------------------- I 
I I . .-M 1 8-BOTTOM 

TAXA ---------------------------------------------------------------------------
I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I -------- ---------------------------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I 
I CLADOCERA I 
I PENILIA AVIROSTRIS I 61.8 3 3.78 I 8.2 6 0.71 II 76.0 3 4.30 I 53.9 3 3.94 I 
I COPEPODA I 1 
I ACARTIA SPP.(COPEPODITES) I 4.8 8 0.29 I 0.0 9.5 0.00 II 1.6 7 0.09 I 0.0 8.5 0.00 I 
I CORYCAEUS ANGLICUS I 31.1 5 1.91 I 30.7 3 2.68 II 58.5 4 3.31 I 27.0 4 1.97 I 
I EUTERPINA ACUTIFRONS I 0.0 10 0.00 I 14.7 4 1.28 II 0.0 9 0.00 I 0.0 8.5 0.00 I 
I PARACALANUS PARVUS I 2.3 9 0.14 I 2.0 8 0.18 II 0.0 9 0.00 1 0.0 8.5 0.00 I 
I PARACALANUS PARVUS(COPEPODITES) I 9.6 6 0.59 I 0.0 9.5 0.00 I1 0.0 9 0.00 I 0.0 8.5 0.00 I 
I OTHER COPEPODS I 468.5 2 28.66 1290.3 2 25.34 II 831.6 1 47.02 I 647.3 1 47.30 I 

IECTOPROCTA I I 
I CYPHONAUTES LARVAE I 7.2 7 0.44 I 6.2 7 0.54 II 9.8 6 0.55 I 15.2 5 1.11 I 
I I II 

I-ICHAETOGNATHA III 
WI SAGITTA SPP. I 55.2 4 3.38 I 12.3 5 1.07 II 21.0 5 1.19 I 11.8 6 0.86 I 

IINVERTEBRATES,UNIDENT. II I 
I OTHER PLANKTON TAXA COMBINED I 994.0 1 60.81 I 781.0 1 68.19 II 769.9 2 43.54 I 613.1 2 44.81 I 
Toalop6------------------- 10-------1--8 -1--------------------3-9----------------------------------------------------------------------

Total Zooplankton 1692.2 1188,1 1801,8 1392.3



PLANKTON STATION 17 BOOPLANKTON ABUNDANCES.EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE,.AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 16, 1978. rr.I9 An 

I SAMPLE DEPTH I 

II- M II 8-BOTTOM 
TAXA I ------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------------------------------------ ------------------- 1 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I II1 II 
IARTHROPODA I I 
I CLADOCERA I I I 
I PENILIA AVIROSTRIS I 32.8 4 2.33 I 18.5 4 4.54 II 124.5 3 9.28 I 136.6 3 8.79 I 
I COPEPODA I I III I 
I ACARTIA TONSA I 0.0 10.5 0.00 I 0.0 11 0.00 II 10.1 8 0.75 I 0.0 10 0.00 I 
I ACARTIA SPP.(COPEPODITES) I 10.1 7 0.72 I 4.0 7 0.99 II 25.2 6 1.88 I 11.8 7 0.76 I 
I CORYCAEUS ANGLICUS I 93.2 3 6.64 I 7.3 5 1.78 II 62.2 4 4.64 I 43.9 5 2.82 I 
I EUTERPINA ACUTIFRONS I 2.5 9 0.18 I 0.8 10 0.20 .11 0.0 11 0.00 I 0.0 10 0.00 I 
I PARACALANUS PARVUS I 0.0 10.5 0.00 I 2.4 9 0.59 II 3.4 9.5 0.25 I 0.0 10 0.00 I 
I PARACALANUS PARVUS(COPEPODITES) I 5.0 8 0.36 I 4.8 6 1.18 II 3.4 9.5 0.25 I 6.7 8 0.43 I 
I OTHER COPEPODS I 226.8 2 16.16 I 77.4 2 18.93 II 435.7 2 32.50 I 334.0 2 21.50 I 

I ECTOPROCTA I I II 
-9I CYPHONAUTES LARVAE I 17.6 6 1.26 I 3.2 8 0.79 II 37.0 5 2.76 I 35.4 6 2.28 I 

ICHAETOGNATHA I I 
I SAGITTA SPP. I 22.7 5 1.62 I 19.4 3 4.73 11 15.1 7 1.13 I 54.0 4 3.47 I 

IINVERTEBRATES,UNIDENT. I I II 
I OTHER PLANKTON TAXA COMBINED I 992.9 1 70.74 1 271.0 1 66.27 II 624.2 1 46.55 I 931.2 1 59.93 I 

Total Zooplankton 1403.7 408.9 1340.8 1553.6



PLANKTON STATION 1: KOOPLANKTON" ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. NOVEMBER 17, 1978 

-- - - - - - - - - - - - - - - - - --- - -

I SAMPLE DEPTH 
I -------------- --------------------------- - ------------

I I 0-5 M 11 5-10 M 
TAXA -------------- - ---------------- -

I REPLICATE A. I REPLICATE B II REPLICATE A I REPLICATE B I 
IN.M RN a N.13RK a IN/M3RN a IOM3RK'------------------------------------------ I---------------- --------------------- I 

II NO. /M3 RANK 4 I NO ./M3 RANK 11I NO ./M3 RANK 4 I NO. /M3 RANK 4 I 
- ~ -- -------- --- --- ------ -~--- --- --- -- - ----------

IARTHROPODA 
I CLADOCERA 
I PENILIA AVIROSTRIS I 68..2 8.5 1.78 I 99.1 8 1.98 I 75.8 8 1.04 I 61.1 12.5 0.70 I 
I COPEPODA I 1 1I 
I ACARTIA TONSA I 166.7 6.5 4.34 I 297.3 4 5.94 II 840.9 2 11.60 I 927.3 3 10.61 I 
I ACARTIA SPP.(COPEPODITES) 11333.3 1 34.71 11966.5 1 39.27 113734.8 1 51.52 13811.1 1 43.59 I 
I CORYCAEUS ANGLICUS I 265..2 5 6.90 I 304.9 3 6.09 II 681.8 3 9.40 I 275.1 . 9 3.15 I 1 EUTERPINA ACUTIFRONS I 166.7 6.5 4.34 1 30.5 12 0.61 II 37.9 12 0.52 I 61.1 12.5 0.70 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 272.7 4 7.10 I 282.0 5 5.63 II 560.6 5 7.73 I 428.0 6 4.90 I 
I OITHONA OCULATA I 0.0 .13 0.00 I 0.0 13 0.00 II 22.7 13 0.31 I 682.7 4 7.81 I 
I PARACALANUS PARVUS I 60.6 10 1.58 I 76.2 10 1.52 I1 60.6 9 0.84 I 285.3 8 3.26 I 
I PARACALANUS PARVUS(COPEPODITES) 1 53.0 11 1.38 I 122.0 7 2.44 11 166.7 7 2.30 I 305.7 . 7 3.50 I 
I OTHER COPEPODS I 348.5 3 9.07 I 274.4 6 5.48 11 325.8 6 4.49 I 448.4 5 5.13 I 

II I I I I alECTOPROCTA I 
I CYPHONAUTES LARVAE I 68.2 8.5 1.78 I 83.8 9 1.67 11 53.0 10 0.73 I 71.3 11 0.82 I 

I I I III 
ICHAETOGNATHA I 11 
I SAGITTA SPP. . I 22.7 12 0.59 I 61.0 11 1.22 1l 45.5 11 0.63 I 81.5 10 0.93 1 

IINVERTEBRATES,UNIDENT. I I II 1 
I OTHER PLANKTON TAXA COMBINED 11015.2 2 26.43 11410.1 2 28.16 II 643.9 4 8.88 11304.3 2 14.92 I 

Total Zooplankton 3840.9 5007.6 * 7250.0 8743.2



PLANKTON STATION 4: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 17, 1978 

I SAMPLE DEPTH I 
------------------------------------------------------------------------------------I 

I 0-5 M 11 5-10 M 
TAXA I ------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------ ------------------------------------------------------------------------------ I 
I NO./M3 RANK 4 I NO./M3 RANK % II NO./M3 RANK * I NO./M3 RANK % I 

IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 37.9 10.5 1.73 I 47.6 9.5 2.52 II 38.1 11.5 1.23 I 30.5 11 5.77 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 117.4 6 5.37 I 47.6 9.5 2.52 II 76.2 8.5 2.46 I 266.8 5 6.75 I 
I ACARTIA SPP.(COPEPODITES) 1 276.5 2 12.65 I 190.4 3.5 10.07 II 720.3 2 23.28 11566.3 1 39.63 I 
I CORYCAEUS ANGLICUS I 185.6 4 8.49 I 82.5 7 4.36 II 171.5 5 5.54 I 221.0 6 5.59 I 
I EUTERPINA ACUTIFRONS I 15.2 12 0.69 I 9.5 12 0.50 II 76.2 8.5 2.46 I 26.7 12 0.68 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 87.1 7 3.99 I 76.1 8 4.03 II 152.4 6 4.93 I 95.3 8 2.41 I 
I OITHONA OCULATA I 5.0 13 0.50 I 0.0 13 0.50 11 15.2 13 0.49 I 34.3 9.5 0.87 I 
I PARACALANUS PARVUS I 79.5 8 3.64 I 92.0 6 4.87 II 106.7 7 3.45 I 163.9 7 4.15 I 
I PARACALANUB PARVUS(COPEPODITES) I 178.0 5 8.15 1 190.4 3.5 10.07 II 243.9 4 7.88 I 339.2 4 8.58 I 
I OTHER COPEPODS I 212.1 3 9.71 1 225.3 2 11.91 II 453.5 3 14.66 I 426.8 3 10.80 I 

II I IIII 
"IECTOPROCTA II 

i CYPHONAUTES LARVAE I 37.9 10.5 1.73 I 34.9 11 1.85 II 53.4 10 1.72 I 22.9 13 0.58 I 

ICHAETOGNATHA III 1 
I SAGITTA SPP. I 75.8 9 3.47 I 123.7 5 6.54 II 38.1 11.5 1.23 I 34.3 9.5 0.87 I 
I I I I I 1 I 
IINVERTEBRATESUNIDENT. I I II I I 
I OTHER PLANKTON TAXA COMBINED I 882.6 1 40.38 I 770.9 1 40.77 II 948.9 1 30.67 I 724.1 2 18.32 I 

Total Zooplankton 2185.6 1890.9 3094.5 3952.0



0S0 0 0 

PLANKTON STATION 6: KOOPLANKTON ABUNDANCES EXPRESSED.AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 17, 1978 

---------------------------------------------------------------- ----- --

I ISAMPLE DEPTH 
--------------------------------------------------------------- ------------------ I 

I I 0-5 M II5-10 MI 
TAXA I--------------- -- --- ------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ----------------------------------------------------------------------I 
I NO./M3 RANK -% I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK 4 I 

-- - --- - - - - - - -- - - - - - - - - - - - - 1- - - - - - - - - - -- 

IARTHROPODA I I II I 
I CLADOCERA I 1 II I 
I PENILIA AVIROSTRIS I 26.7 8 1.78 I 23.7 8 2.11 II 118.1 6 3.58 I 175.3 5 4.95 I 
I COPEPODA I 1 
I ACARTIA TONSA I 3.8 12.5 0.25 I 9.5 9 0.84 II 30.5 11 0.92 I 53.4 10.5 1.51 I 
I ACARTIA SPP.(COPEPODITES) I 30.5 7 2.04 I 2.4 11.5 0.21 I 68.6 7.5 2.08 I 72.4 9 2.04 I 
I CORYCAEUS ANGLICUS I 19.1 9.5 1.27 I 28.4 5 2.53 II 167.7 4 5.07 I 217.2 4 6.13 I 
I EUTERPINA ACUTIFRONS I 3.8 .12.5 0.25 1 0.0 13 0.00 II 0.0 .12.5 0.00 I 0.0 12.5 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 19.1 9.5 1.27 I 7.1. 10 0.63 II 61.0 10 1.85 I 91.5 8 2.58 I 
I OITHONA OCULATA I 7.6 .11 0.51 I 2.4 11.5 0.21 II 0.0 1.2.5 0.00 I 0.0 12.5 0.00 I 
I PARACALANUS PARVUS I 68.6 3 4.58 I 92.3 3 8.21 II 240.1 3 7.27 I 274.4 3 7.74 I 
I PARACALANUS PARVUS(COPEPODITES) 1 41.9 5 2.80 I 26.0 .6.5 2.32 II 68.6 7.5 2.08 I 171.5 6 4.84 I 
I OTHER COPEPODS I 137.2 2. 9.16 I 134.9 2 12.00 11 495.4 2 14.99 I 518.3 2 14.62 I 

I ECTOPROCTA III 
I CYPHONAUTES LARVAE I 38.1 6 2.54 I 26.0 6.5 2.32 II 64.8 9 1.96 I 53.4 10.5 1.51 I 

II IIII 
ICKAETOGNATHA I II I 
I SAGITTA SPP. . I 53.4 4 3.56 I 30.8 4 2.74 II 141.0 5 4.27 I 129.6 7 3.66 I 

I I II I I 
IINVERTEBRATES,UNIDENT. I . II I 
I OTHER PLANKTON TAXA COMBINED 11048.0 1 69.97 I 740.8 1 65.89 11148.3 1 55.94 11787.3 1 50.43 I 

Total Zooplankton 1497.7 1124.3 3304.1 3544.2



PLANKTON STATION 7: SOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. NOVEMBER 17, 1978 

------------------------------------ ----------- ---------------- ----------------------------- - ------

I ISAMPLE DEPTH 
--------------------------------------------------------- --- --------

0-5 M II 5-10 M 
TAXA 1--------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ---------------- -----------------------------------------------------------------------

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 
-- I-I-III------------------------------------------------ ----------- -------------

IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 90.2 3 9.25 I 100.0 3 8.07 II 34.3 8 1.25 1 49.5 7 1.53 I 
I COPEPODA I  
I ACARTIA TONSA I 2.4 12 0.25 I 6.1 10 0.49 II 3.8 10 0.14 I 3.8 10 0.12 I 
I ACARTIA SPP.(COPEPODITES) 1 26.8 7 2.75 I 46.3 6 3.74 II 57.2 4 2.08 I 64.8 4.5 2.00 I 
I CORYCAEUS ANGLICUS I 65.9 4 6.75 I 93.9 4 7.58 11 41.9 6 1.53 I 57.2 6 1.77 I 
I EUTERPINA ACUTIFRONS I 2.4 12 0.25 1 0.0 13 0.00 11 0.0 12 0.00 1 0.0 12 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 12.2 9 1.25 1 1.2 11.5 0.09 II 0.0 12 0.00 I 0.0 12 0.00 I 
I OITHONA OCULATA I 2.4 .12 0.25 I 1.2 11.5 0.09 II 0.0 12 0.00 I 0.0 12 0.00 I 
I PARACALANUS PARVUS I 9.8 10 1.00 I 12.2 9 0.98 11 11.4 9 B.42 1 19.1 9 0.59 I 
I PARACALANUS PARVUS(COPEPODITES) I 26.8 7 2.75 I 28.0 8 2.26 11 45.7 5 1.66 I 72.4 3 2.24 I 
I OTHER COPEPODS I 153.7 2 15.75 I 203.7 2 16.44 111577.7 1 57.42 11612.0 1 49.88 I 

II IIII 
PIEUCTOPROCTA II 

I CYPHONAUTES LARVAE I 46.3 5 4.75 I 34.1 7 2.76 II 64.8 3 2.36 I 45.7 8 1.42 I 

ICHAETOGNATRA I I II I I 
I SAGITTA SPP. I 26.8 7 2.75 I 48.8 5 3.94 11 38.1 7 1.39 I 64.8 4.5 2.00 I 

IINVERTEBRATES,UNIDENT. II 
I OTHER PLANKTON TAXA COMBINED I 509.8 1 52.25 I 663.4 1 53.54 II 872.7 2 31.76 11242.4 2 38.44 I 

--------------------- --- ------------------------------------ --------------------- ---------------------

Total Zooplankton 975.6 1239.0 2747.7 3231.7 

0 0 0 0



PLANKTON STATION 8: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE,.AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 17, 1978 

---------------------- - --------------- -- --- --- - -

SI SAMPLE DEPTH 
I ------------ --------------------------- ---------

0-5 M II 5-10 M 
TAXA - -------- -------------------------------------

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I------------------------------- --------- ---------------------- ---------------------------
I NO./M3 RANK % I NO./M3 RANK t II NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA 
I CLADOCERA 
I PENILIA AVIROSTRIS I 65.6 10 2.81 I 85.4 8 3.29 II 66.0 9 3.00 I 83.8 9 2.77 I 
I COPEPODA II 
I ACARTIA TONSA I 108.0 5 4.62 I 163.0 5 6.28 II 62.1 10 2.82 I 261.9 3 8.65 I 
I ACARTIA SPP.(COPEPODITES) I 617.3 2 26.40 I 702.6 2 27.06 II 582.3 2 26.46 I 967.2 1 31.95 I 
I CORYCAEUS ANGLICUS I 227.6 3 9.74 I 178.6 3 6.88 II 120.3 5 5.47 I 195.5 4 6.46 I 
I EUTERPINA ACUTIFRONS I 57.9 11 2.48 I 62.1 11.5 2.39 II 77.6 7 3.53 I 136.2 7 4.50 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 92.6 6 3.96 I 139.8 6 5.38 II 159.2 3.5 7.23 I 171.1 6 5.65 I 
I OITHONA OCULATA I 23.1 .13 0.99 I 23.3 13 0.90 II 27.2 12 1.23 I 87.3 8 2.88 1 
I PARACALANUS PARVUS I 73.3 8 3.14 I 62.1 11.5 2.39 II 73.8 8 3.35 I 52.4 10 1.73 I 
I PARACALANUS PARVUS(COPEPODITES) I 84.9 7 3.63 I 73.8 9 2.84 II 100.9 6 4.59 I 48.9 11.5 1.61 I 
I OTHER COPEPODS I 131.2 4 5.61 I 166.9 4 6.43 11 159.2 3.5 7.23 I 178.1 5 5.88 I I CIRRIPEDIA I 11 

CYPRIS LARVAE I 0.0 14 0.00 I 11.6 14 0.45 II 3.9 14 0.18 I 3.5 14 0.12 1 
I II 

IECTOPROCTA I I 
I CYPHONAUTES LARVAE I 46.3 12 1.98 I 97.0 7 3.74 II 31.1 11 1.41 I 48.9. 11.5 1.61 I 

II 
ICHAETOGNATHA 11 I 
I SAGITTA SPP. I 69.4 9 2.97 1 66.0 10 2.54 II 23.3 13 1.06 I 17.5 13 0.58 I 

IINVERTEBRATES,UNIDENT. .I I11 
I OTHER PLANKTON TAXA COMBINED I 740.7 1 31.68 I 764.8 1 29.45 II 714.3 1 32.45 I 775.1 2 25.61 I 

Total Zooplankton 2338.0 2597.0 2201.1 3027.2



PLANKTON STATION 9.s ZOOPLANITOa saUuANCS saPRSSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERVSNTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NDVEMBER 17, 1978.  

1 I SAMPLE DEPTH 
---------------------------------------------------- ----------------- ---------

I I-a M 11 S-BOTTOM 
I TAXA -------- -------------------------------------------------------------------------
I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

I ------------------------------------------------------------------------------------------
I NO./M3 RANK % I NO./N3 RANK % 11 NO./M3 RANK 4 I NO./M3 RANK % I 

------------------------------------------------------------------------------------- ------------------------------------------ --------
IIIIIII 

IARTEROPODA I 1 II 
I CLADOCERA I 1 .I 
I PENILIA AVIROSTRIS I 248.1 5 6.38 I 101.7 9.5 2.52 II 126.3 10 1.76 I 68.0 9 1.16 I 
I COPEPODA I I II 1 1 
I ACARTIA TONSA I 627.4 2 16.14 I 414.2 3 10.25 II 942.4 4 13.13 I 689.8 4 11.74 I 
I ACARTIA SPP.(COPEPODITES) 1 532.6 4 13.70 I 857.6 2 21.22 111709.8 1 23.82 11505.8 1 25.62 I 
I CORYCAEUS ANGLICUS I 189.7 6 4.88 I 283.4 5 7.01 II 476.0 5 6.63 I 505.2 6 8.60 I 
I EUTERPINA ACUTIFRONS I 94.8 11 2.44 I 94.5 11 2.34 II 340.0 7 4.74 I 573.2 5 9.75 I 
I LABIDOCERA TRISPINOBA(COPEPODITES) 1 21.9 12 0.56 I 29.1 12 0.72 II 77.7 11 1.08 I 29.1 11 0.50 1 
I PARACALANUS PARVUS I 182.4 7 4.69 I 130.8 8 3.24 II 262.3 B 3.65 I 174.9 8 2.98 I 
I PARACALANUS PARVUS(COPEPODITES) 1 175.1 8 4.50 I 239.8 6 5.94 II 369.2 6 5.14 I 242.9 7 4.13 I 
I OTHER COPEPODS I 547.2 3 14.07 I 370.6 4 9.17 111136.7 3 15.83 11058.9 2 18.02 I 
I CIRRIPEDIA I 1 II I 1 
I CYPRIS LARVAE I 7.3 13 0.19 I 0.0 13 0.00 II 0.0 12.5 0.00 I 9.7 12.5 0.17 I 

II IIIIII 
IECTOPROCTA I I 

?I CYPHONAUTES LARVAE I 102.1 10 2.63 I 138.1 7 3.42 II 0.0 12.5 0.00 I 9.7 12.5 0.17 I 
I I 
ICHAETOGNATHA I II 
I SAGITTA SPP. I 116.7 9 3.00 I 101.7 9.5 2.52 II 145.7 9 2.03 I 38.9 10 0.66 I 

I I I 1 11 
IINVERTEBRATESUNIDENT. II I 
I OTHER PLANKTON TAXA COMBINED 11043.3 1 26.83 11279.1 1 31.65 111593.3 2 22.19 I 971.5 3 16.53 I 
--------------------------- ------------- ------------------------------------------------------------

Total Zooplankton 3888.6 4040.7 7179.4 5877.6 

** ** 0*



0 0 0 

PLANKTON STATION 10 OOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGEOF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 17, 1978.  

SAMPLE DEPTH 
I 1------- ------------- - ----- ----- ------ --- -------

I I B8 8-BOTTOM I 
I TAXA - - ------------------------ -----------------------

I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I1 - - - - - - - - - - - - - - - - -- -- - - - - -- - - - - - - ---------- - -------
I NO./D3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IIIII II 
IARTHROPODA I 
I CLADOCERA I 
I PENILIA AVIROSTRIS I 7.2 13 0.15 I 35.5 12 -0.77 II 37.9 12 0.48 I 47.8 12 0.63 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 629.8 3 12.81 I 447.4 4 9.66 II 994.3 3 12.70 I 899.2 2 11.91 1 
I ACARTIA SPP.(COPEPODITES) 11445.6 1 29.40 11306.8 2 28.22 113295.5 1 42.08 13042.1 1 40.30 I 
I CORYCAEUS ANGLICUS I 350.7 5 7.13 I 319.6 5 6.90 II 625.0 4.5 7.98 I 707.9 4 9.38 I 
I EUTERPINA ACUTIFRONS I 150.3 7 3.06 I 163.4 6 3.53 II 142.0 9 1.81 I 287.0 8 3.80 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 93.0 10 1.89 I 156.2 7 3.37 II 397.7 6 5.08 I 430.5 6 5.70 I 
I OITHONA OCULATA I 7.2 13 0.15 I 7.1 13 0.15 II 18.9 13 0.24 I 28.7 13 0.38 I 
I PARACALANUS PARVUS I 143.1 8 2.91 I 78.1 10 1.69 II 94.7 10 1.21 I 95.7 10 1.27 I 
I PARACALANUS PARVUS(COPEPODITES) I 229.0 6 4.66 I 1.42.0 8 3.07 II 293.6 7 3.75 I 325.3 7 4.31 I 
1 OTHER COPEPODS I 52.2.4 4 10.63 1 504.3 3 10.89 11 625.0 4.5 7.98 I 621.8 5 8.24 I 
l CIRRIPEDIA I 1 1 II 

"I CYPRIS LARVAE I 7.2 13 0.15 I 0.0 14 0.00 II 0.0 14 0.00 I 0.0 14 0.00 I 
'I III IIII 
IECTOPROCTA I II 
I CYPHONAUTES LARVAE I 50.1 11 1.02 I 49.7 11 1.07 II 56.8 11 0.73 I 76.5 11 1.01 I 

ICHAETOGNATHA I I II I I 
I SAGITTA SPP. 1 114.5 9 2.33 I 99.4 9 2.15 11 170.5 8 2.18 I 133.9 9 1.77 I 

I I . II.1 II 
IINVERTEBRATESUNIDENT. I II I 
I OTHER PLANKTON TAXA COMBINED 11166.5 2 23.73 11321.0 1 28.53 111079.5 2 13.78 I 851.4 3 11.28 I 

Total Zooplankton 4916.5 4630.7 7831.4 7547.8



PLANKTON STATION 11 ZOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER CUBIC MBTBR, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER OF INDIVIDUALS IN SAMPLE. WOVEMER 17, 1978.  

SAMPLE DEPTH 
------------------------------- ----------------------

I :I 0-8 M II 8LBOTTOM 
TAXA -------- -----

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I-----------------------------------------------------------------------------------------1 
I NO./M3 RANK % I NO./M3 RANK II NO./M3 RANK % I NO./M3 RANK % I 

1 II 1 
IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 31.0 5 1.83 I 22.6 5 1.99 II 92.0 5 4.18 I 47.1 3 3.10 I 
I COPEPODA I I II I I 
I ACARTIA TONSA I 9.5 9 0.56 I 2.5 11 0.22 II 9.5 10 0.43 I 0.0 11 0.00 1 
I ACARTIA SPP.(COPEPODITES) 1 85.9 4 5.07 I 80.3 4 7.06 11 95.2 3.5 4.32 I 34.5 6 2.27 I 
I CORYCAEUS ANGLICUS I 171.8 3 10.14 I 135.5 3 11.92 II 95.2 3.5 4.32 I 34.5 6 2.27 I 
I EUTERPINA ACUTIRONS I 7.2 11.5 0.42 I 5.0 10 0.44 11 3.2 11.5 0.14 I 0.0 11 0.00 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 9.5 9 0.56 I. 0.0 12 0.00 11 3.2 11.5 0.14 I 3.1 9 0.21 I 
I PARACALANUS PARVUS I 14.3 6 0.85 I 12.6 8.5 1.10 II 22.2 8 1.01 1 25.1 8 1.65 I 
I PARACALANUS PARVUS(COPEPODITES) I 11.9 7 0.70 I 17.6 7 1.55 II 28.6 7 1.30 I 34.5 6 2.27 I 
I OTHER COPEPODS I 634.5 2 37.46 I 353.9 2 31.13 11 666.2 2 30.26 I 449.1 2 29.55 I 
II IIII 
IECTOPROCTA I II 

4I CYPHONAUTES LARVAE I 7.2 11.5 0.42 I 12.6 8.5 1.10 II 19.0 9 0.86 I 0.0 11 0.00 I 
I I IIII 

ICHAETOGNATHA I I 
I SAGITTA SPP. I 9.5 9 0.56 I 20.1 6 1.77 11 34.9 6 1.59 I 37.7 4 2.48 I 

IINVERTEBRATES,UNIDENT. II I I 
I OTHER PLANKTON TAXA COMBINED I 701.3 1 41.41 I 474.4 1 41.72 111132.6 1 51.44 I 854.3 1 56.20 I 

Total Zooplankton 1693.7 1137.0 2201.8 1520.1 

* * 0



PLANKTON STATION 12 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 17, 1978.  

I I SAMPLE DEPTH I 
I- ----------------------------------- ---------------- ------------------ I 

I I 0-8 m II 8-BOTTOM I 
TAXA -------------------------- ------------------------ ---- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------------------------------------------------------------------------------------------

I I NO./M3 RANK N I NO./M3 RANK V II NO./M3 RANK % I NO./M3 RANK % I 

I I I I 
IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 19.0 4 0.52 I 19.0 4 0.89 II 95.2 3 2.23 I 76.1 4 2.84 I 
I COPEPODA I I II 1 I 
I ACARTIA TONSA I 0.0 8.5 0.00 I 4.8 6 0.22 II 0.2 10 0.00 1 0.0 10 0.00 I 
I ACARTIA SPP.(COPEPODITES) 1 4.8 6 0.13 I 4.8 6 0.22 11 31.7 7 0.74 I 25.4 6 0.95 I 
I CORYCAEUS ANGLICUS I 23.8 3 0.65 I 33.3 3 1.56 II 76.1 4 1.78 I 92.0 3 3.43 I 
I EUTERPINA ACUTIFRONS I 0.0 8.5 0.00 I 0.0 9 0.00 II 6.3 9 0.15 I 9.5 8 0.36 I 
I PARACALANUS PARVUS I 9.5 5 0.26 I 0.0 9 0.00 II 12.7 8 0.30 I 6.3 9 0.24 I 
I OTHER COPEPODS I 166.3 2 4.58 I 114.1 2 5.36 111256.3 2 29.38 I 850.3 2 31.72 I 

I II I I 
IECTOPROCTA I I II I I 
I CYPHONAUTES LARVAE I 0.0 8.5 0.00 I 4.8 6 0.22 II 50.8 6 1.19 I 12.7 7 0.47 I 

I I IIIIII 
" ICHAETOGNATHA I I1 
W I SAGITTA SPP. I 0.0 8.5 0.00 1 0.0 9 0.00 II 63.5 5 1.48 I 34.9 5 1.30 1 

I I I I IIII 
IINVERTEBRATES,UNIDENT. I I 
I OTHER PLANKTON TAXA COMBINED . 13412.5 1 93.86 11948.7 1 91.52 112684.0 1 62.76 11573.6 1 58.70 I 

Total Zooplankton 3635.9 2129.3 4276.6 2680.8



PLANKTON STATION 13 ZOOPLANKTON ABU1DAXCE5 EXPRBSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 17, 1978.  

II SAMPLE DEPTH 
-- -I -- ---- --- ----------------------------------- ------------ I 

I-8 M II 8-BOTTOM I 
I TAXA I----------- ----------------------------------------- I 
I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 

I ---------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK II NO./M3 RANK % I NO./M3 RANK % I 

III lII 
IARTHROPODA I II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 76.0 3 6.37 I 87.9 3 6.28 II 50.5 3 3.70 I 82.5 5.5 3.08 I 
I COPEPODA I 1 II I I 
I ACARTIA TONSA I 11.9 10 1.00 1 4.8 9.5 0.34 11 6.3 8 0.46 I 9.5 8 0.36 I 
I ACARTIA SPP.(COPEPODITES) 1 40.4 4.5 3.39 I 21.4 6 1.53 II .31.6 4 2.31 1 111.0 4 4.15 I 
I CORYCAEUS ANGLICUS I 40.4 4.5 3.39 I 47.5 4 3.40 II 22.1 6 1.62 1 82.5 5.5 3.08 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 0.0 11 0.00 I 4.8 9.5 0.34 II 0.0 10 0.00 I 6.3 9 0.24 I 
I PARACALANUS PARVUS I 16.6 9 .1.39 I 2.4 11 0.17 II 0.0 10 0.00 I 0.0 10.5 0.00 I 
I PARACALANUS PARVUS(COPEPODITES) 1 28.5 6 2.39 I 19.0 7.5 1.36 li 0.0 10 0.00 I 0.0 10.5 0.00 I 
I OTHER COPEPODS I 320.8 2. 26.89 I 439.6 2 31.41 II 782.8 1 57.41 11348.4 1 50.42 I 

jII IIII 
IECTOPROCTA II I I 

Li CYPHONAUTES LARVAE I 21.4 7 1.79 I 19.0 7.5 1.36 II 15.8 7 1.16 I 31.7 7 1.19 I 
II I IIIII 
ICHAETOGNATHA I I 
I SAGITTA SPP. I 19.0 8 1.59 I 40.4 5 2.89 II 28.4 5 2.08 I 225.3 3 8.42 I 

IIIII II 
IINVERTEBRATES,UNIDENT. I II I 
I OTHER PLANKTON TAXA COMBINED I 617.9 1 51.79 I 712.9 1 50.93 II 426.1 2 31.25 I 777.3 2 29.06 I 

Total Zooplankton 1193.0 1400.0 1363.6 2674.5



* 0 

PLANKTON STATION 14 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 17, 1978.  

SAMPLE DEPTH I 
--------------------------------------------------- --------------- ~--------------I 

0- SM II 8-BOTTOM 
TAXA ------------------------------------------------- - ------ I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./K3 RANK II NO./M3 RANK * I NO./M3 RANK % I 

-- --------- - - -----------------------------------------------------------------------

- 1 II III 
IARTHROPODA I I 
I CLADOCERA I II 
I PENILIA AVIROSTRIS I 121.1 3 4.93 I 67.1 4 3.32 II 60.9 5 4.00 I 54.1 5 3.46 I 
I COPEPODA I 1 
I ACARTIA TONSA I 0.0 10.5 0.00 I 2.6 11 0.13 II 0.0 10.5 0.00 I 3.4 9 0.22 I 
I ACARTIA SPP.(COPEPODITES) 1 19.4 6.5 0.79 I 7.7 8.5 0.38 II 20.3 8 1.33 I 13.5 8 0.87 I 
I CORYCAEUS ANGLICUS I 106.6 4 4.34 I 93.0 3 4.60 II 115.0 4 7.56 I 81.2 3 5.19 I 
I EUTERPINA ACUTIPRONS I 4.8 8.5 0.20 I 7.7 8.5 0.38 11 162.4 3 10.67 I 47.4 6.5 3.03 I 
I PARACALANUS PARVUS I 0.0 10.5 0.00 I 5.2 10 0.26 II 0.0 10.5 0.00 1 0.0 10.5 0.00 I 
I PARACALANUS PARVUS(COPEPODITES) I 4.8 8.5 0.20 I 20.7 6 1.02 II 13.5 9 0.89 I 0.0 10.5 0.00 1 
I OTHER COPEPODS I 281.0 2 11.44 1 291.8 2 14.43 11 575.1 1 37.78 I 493.9 2 31.60 1 

I fI I II 
FEINCTOPROCTA I I III I 
LI CYPHONAUTES LARVAE I 19.4 6.5 0.79 I 12.9 7 0.64 II 33.8 7 2.22 I 57.5 4 3.68 I 

I II I I 
ICHAETOGNATHA I |1 
I SAGITTA SPP.. I 53.3 5 2.17 I 33.6 5 1.66 II 44.0 6 2.89 I 47.4 6.5 3.03 I 

I III I 
IINVERTEBRATES,UNIDENT. I I 11 I I 
I OTHER PLANKTON TAXA COMBINED 11845.9 1 75.15 11479.9 1 73.18 II 497.3 2 32.67 I 764.5 1 48.92 I 

- ------------------------------------------

Total Zooplankton 2456.4 2022.2 1522.3 1562.9



PLANKTON STATION 15 ZOOPLANKTON ABUNDANCES EXPRSSED AS.NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 17, 1978.  

I I . SAMPLE DEPTH I 
I---------------------------------------------------------- ----------- --------- I 

I . I B-8M 11 B-BOTTOM 
TAA ------------------------------------------- -------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I-1 --- -------------------------------------

I NO./M3 RANK % I NO.1M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

II IIII 
IARTHROPODA II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 96.9 4 3.34 I 115.8 3 4.05 II 50.7 7 3.27 I 64.2 6 3.33 I 
I COPEPODA I 1 Il 1 
I ACARTIA TONSA I 48.4 6 1.67 I 67.6 6.5 2.36 II 74.3 5 4.80 I 89.5 5 4.65 I 
I ACARTIA SPP.(COPEPODITES) 1 189.0 3 6.51 I 96.5 4 3.37 11 119.9 4 7.74 I 153.7 3 7.98 I 
I CORYCAEUS ANGLICUS I 82.4 5 2.84 I 67.6 6.5 2.36 II 158.8 3 10.25 I 136.8 4 7.11 I 
I EUTERPINA ACUTIFRONS I 38.8 7 1.34 I 4.8 12.5 0.17 II 25.3 9 1.64 I 43.9 8 2.28 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 14.5 9.5 0.50 I 9.7 11 0.34 II 11.8 12 0.76 I 5.1 12 0.26 I 
I PARACALANUS PARVUS I 4.8 11 0.17 I 14.5 10 0.51 II 13.5 11 0.87 I 22.0 10 1.14 I 
I PARACALANUS PARVUS(COPEPODITES) I 14.5 9.5 0.50 I 77.2 5 2.70 II 22.0 10 1.42 I 20.3 11 1.05 I 
I OTHER COPEPODS I 615.3 2 21.20 I 540.5 2 18.89 Il 407.1 2 26.28 I 466.2 2 24.21 I 

1 CIRRIPEDIA I III I  
HI CYPRIS LARVAE I 0.0 12.5 0.00 I 4.8 12.5 0.17 II 0.0 13 0.00 1 0.0 13 0.0B 1 

%I I 1 I I 
I IECTOPROCTA I 1 i1 I 1 

I CYPHONAUTES LARVAE I 0.0 12.5 0.00 I 19.3 9 0.67 II 40.5 8 2.62 I 25.3 9 1.32 I 
IIIII I.  

ICHAETOGNATHA I II I 1 
I SAGITTA SPP. 1 19.4 8 0.67 I 62.7 8 2.19 II 65.9 6 4.25 I 60.8 7 3.16 I 

IIIII II 
IINVERTEBRATES,UNIDENT. I I II I 
I OTHER PLANKTON TAXA COMBINED 11778.1 1 61.27 11780.9 1 62.23 II 559.1 1 36.10 I 837.8 1 43.51 I 

Total Zooplankton 2902.1 2862.0 1549.0 1925.7 

0 
* 0 0



PLANKTON STATION 16 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUND&NCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 17, 1978. JNITS 

I SAMPLE DEPTH 
I ---------------------------------------- -------------------------

1 5-8 M 11 8-BOTTOM I 
TAXA 1-------------------------------- -----------

I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 
I ------------------------------------------------------------- --------------------- I 
I NO./M3 RANK % I NO./M3 RANK I1 NO.IM3 RANK % I NO./M3 RANK ' I 

IARTHROPODA 
I CLADOCERA I 11 
I PENILIA AVIROSTRIS I 33.9 3 1.14 I 30.1 4 1.42 II 77.7 4 3.33 I 51.7 4 2.10 I I COPEPODA I II I I ACARTIA TONSA I 14.5 7.5 0.49 I 0.0 9 0.00 II 0.0 11 0.00 I 0.0 9.5 0.00 I I ACARTIA SPP.(COPEPODITES) 1 9.7 9.5 0.33 I B.0 9 0.00 11 3.4 9 0.14 I 19.4 7 0.79 1 I CORYCAEUS ANGLICUS I 24.2 4.5 0.81 I 15.1 5 0.71 I 47.3 6 2.03 I 38.8 5 1.58 I I EUTERPINA ACUTIFRONS I 4.8 11 0.16 I 0.0 9 0.00 II 3.4 9 0.14 I 0.0 9.5 0.00 I I PARACALANUS PARVUS I 19.4 6 0.65 I 0.0 9 0.00 II 3.4 9 0.14 I 0.0 9.5 0.00 I I PARACALANUS PARVUS(COPEPODITES) 1 9.7 9.5 0.33 I 0.0 9 0.00 II 6.8 7 0.29 I 0.0 9.5 0.00 I I OTHER COPEPODS I 203.5 2 6.84 I 471.9 2 22.22 II 986.5 2 42.32 11083.4 2 44.02 I 

I I I IIIII 
I ICTOPROCTA 

CYPHONAUTES LARVAE I 14.5 7.5 0.49 I 10.0 6 0.47 II 84.5 3 3.62 I 35.6 6 1.45 I II II 
ICHAETOGNATHA I 1 
I SAGITTA SPP. I 24.2 4.5 0.81 I 60.2 3 2.84 I 67.6 5 2.90 I 90.6 3 3.68 I I I 
IINVERTEBRATESUNIDENT. I 1I 
I OTHER PLANKTON TAXA COMBINED 12616.3 1 87.95 11536.1 1 72.34 111050.7 1 45.07 11141.7 1 46.39 I 
Total Zoop n --------27-- 21--------------------

Total Zooplankton 2974.8 2123.5 2331.1 2481.2



PLANKTON STATION 17 BOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK 6RDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLI. NOVEMBER 17, 1978. UNIT5 

SAMPLE DEPTH 
S--------------------------- ----------- I 

0-8 II 8-BOTTOM 
TAXA -- -------------------- -------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I ------------------------------------------------ --------------------------------- I 

I I NO./M3 RANK % I NO./M3 RANK II NO./M3 RANK I I NO./M3 RANK " I 

III II II 
IARTHROPODA I II 
I CLADOCERA I I 
I PENILIA AVIROS.TRIS I 11.7.2 3 3.88 I 111.4 3 3.95 II 183.9 3 11.57 I 184.4 3 10.39 I 
I COPEPODA I I II I I 
I ACARTIA SPP.(COPEPODITES) I 4.9 6 0.16 I 0.0 9 0.00 1l 15.2 7 0.96 I 5.1 7.5 0.29 I 
I CORYCAEUS ANGLICUS I 9.8 5 0.32 I 63.0 4 2.23 11 .23.6 5 1.49 I 10.1 6 0.57 I 
I EUTERPINA ACUTIFRONS I 0.0 8.5 0.00 I 0.0 9 0.00 II 1.7 9 0.11 I 0.0 10 0.00 I 
I PARACALANUS PARVUS I 0.0 8.5 0.00 I B.0 9 0.00 II 1.7 9 0.11 1 3.4 9 0.19 I 
I PARACALANUS PARVUS(COPEPODITES) I 0.0 8.5 0.00 1 4.8 6.5 0.17 II 1.7 9 0.11 I 5.1 7.5 0.29 I 
I OTHER COPEPODS I 366.2 2 12.14 1 300.4 2 10.63 II 479.1 2 30.15 I 575.1 2 32.41 I 

IECTOPROCTA I I 
II CYPHONAUTES LARVAE I 19.5 4 0.65 I 19.4 5 0.69 II 65.8 4 4.14 I 52.4 4 2.96 I 

ICHAETOGNATHA I I 
I SAGITTA SPP. I 0.0 8.5 0.00 I 4.8 6.5 0.17 11 21.9 6 1.38 I 33.8 5 1.91 I 

I II 
IINVERTEBRATES,UNIDENT. I I I 
I OTHER PLANKTON TAXA COMBINED 12500.0 1 82.85 12320.7 1 82.16 II 794.5 1 50.00 I 904.9 1 51.00 I 

Total Zooplankton 3017.6 2824.6 1589.1 1774.4 

0 0



PLANKTON STATION 1: ZOOPLANqKTON ABUNDAINCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 18, 1978 

I SAMPLE DEPTH I 
I -------------- ----------------------------- --

1 0-5 M II 5-10 M 
I TAXA I ----------------------------------------- -------- ------------ ----- I 
I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 

I ----------------------------------------------------------
I NO./M3 RANK % I NO./M3 RANK II NO./M3 RANK % I NO./M3 RANK % I 

II IIII 
IARTHROPODA I ii 
I CLADOCERA II I 
I PENILIA AVIROSTRIS I 124.2 9 3.16 I 182.9 10 3.05 II 143.7 10 2.79 I 145.5 10 2.15 I 
I COPEPODA I I III I 
I ACARTIA TONSA I 218.4 7 5.56 I 338.4 6 5.64 II 278.4 7.5 5.40 I 700.0 4 10.34 1 
I ACARTIA SPP.(COPEPODITES) I 395.3 3 10.07 I 402.4 4 6.71 II 440.1 3 8.54 I 936.4 3 13.83 I 
I CORYCAEUS ANGLICUS I 963.9 1 24.54 11207.3 2 20.12 111032.9 2 20.03 11118.2 2 16.51 I 
I EUTERPINA ACUTIFRONS I 116.7 11 2.97 I 0.0 13 0.00 II 35.9 11 0.70 I 245.5 9 3.62 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 90.4 12 2.32 I 100.6 11 1.68 11 26.9 12 0.52 I 54.5 12 0.81 I 
I PARACALANUS PARVUS I 195.8 8 4.99 I 228.7 7 3.81 II 341.3 5 6.62 I 290.9 8 4.30 I 
I PARACALANUS PARVUS(COPEPODITES) I 120.5 10 3.07 I 2.19.5 8.5 3.66 II 278.4 7.5 5.40 I 327.3 7 4.83 I 
I OTHER COPEPODS I 256.0 5 6.52 I 503.0 3 8.38 II 404.2 4 7.84 I 490.9 5 7.25 I 

II CIRRIPEDIA II 
I CYPRIS LARVAE I 0.0 13 0.00 I 9.1 12 0.15 II 0.0 13 0.00 1 9.1 . 13 0.13 I 

' l'I1 IIII 
IECTOPROCTA II 
I CYPHONAUTES LARVAE I 259.8 4 6.62 I 384.1 5 6.4Z II 296.4 6 5.75 1 363.6 6 5.37 I 

I.IIII II 
ICHAETOGNATHA II I 
I SAGITTA SPP. I 233.4 6 5.94 I 219.5 8.5 3.66 II 152.7 9 2.96 I 81.8 11 1.21 I 

I I .I IIII 
IINVERTEBRATES,UNIDENT. I I I 
I OTHER PLANKTON TAXA COMBINED I 952.6 2 24.26 12204.3 1 36.74 111724.6 1 33.45 12009.1 1 29.66 I 

Total Zooplankton 3927.0 6000.0 5155.7 6772.7



PLANKTON STATION 4: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 18, 1978 

I SAMPLE DEPTH 
I----------------------------------------------------.-----------~---I 

I 0-5 M 11 5-10 M 
TAXA I-------------- ------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO.1M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

------- ----- ------------------- ----------- ~------------ I--------------------------------

III II I I 
IARTHROPODA III II 
I CLADOCERA II I 
I PENILIA AVIROSTRIS I 15.2 12 0.35 I 15.2 11 0.27 II 90.4 12 0.79 I 45.5 11.5 1.01 I 
I COPEPODA I 1 III I 
I ACARTIA TONSA I 263.0 5 6.07 I 510.7 3 9.15 II 948.8 4 8.25 I 568.2 3 12.56 I 
I ACARTIA SPP.(COPEPODITES) 11661.6 1 38.35 12835.4 1 50.82 115527.1 1 48.04 12227.3 1 49.25 I 
I CORYCAEUS ANGLICUS I 156.2 7 3.61 I 182.9 7 3.28 II 828.3 5 7.20 I 287.9 4.5 6.37 I 
I EUTERPINA ACUTIFRONS I 7.6 13 0.18 I 7.6 12 0.14 11 120.5 10.5 1.05 I 45.5 11.5 1.01 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 659.3 3 15.22 I 464.9 4 8.33 II 376.5 6 3.27 I 113.6 7 2.51 I 
I OITHONA OCULATA I 61.0 9 1.41 I 53.4 10 0.96 II 225.9 7 1.96 I 68.2 9 1.51 I 
I PARACALANUS PARVUS I 110.5 8 2.55 I 68.6 8 1.23 II 195.8 9 1.70 I 60.6 10 1.34 I 
I PARACALANUS PARVUS(COPEPODITES) I 236.3 6 5.45 I 190.5 6 3.42 II 210.8 8 1.83 I 136.4 6 3.02 I 

ii OTHER COPEPODS I 373.5 4 8.62 I 396.3 5 7.10 11124.1 3 8.90 I 287.9 4.5 6.37 I 
P-I CIRRIPEDIA I 1 II I 
o1 CYPRIS LARVAE I 3.8 14 0.08 1 0.0 13.5 0.00 11 0.0 13.5 0.00 I 0.0 14 0.00 I 

I I I I IIII 
IECTOPROCTA I II 
I CYPHONAUTES LARVAE I 34.3 11 0.79 I 0.0 13.5 0.00 11 120.5 10.5 1.05 I 7.6 13 0.17 I 
I . I 1 II I I 
ICHAETOGNATHA I I II 1 1 
I SAGITTA SPP. I 45.7 10 1.06 I 61.0 9 1.09 II 0.0 13.5 0.00 I 83.3 8 1.84 I 

IINVERTEBRATESUNIDENT. I II I 
I OTHER PLANKTON TAXA COMBINED I 705.0 2 16.27 I 792.7 2 14.21 111837.3 2 15.97 I 590.9 2 13.07 I 

Total Zooplankton 4333.1 5579.3 11506.0 4522.7 

0 0



PLANKTON STATION 6: ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN:SAMPLE. NOVEMBER 18, 1978 

I SAMPLE DEPTH 
-------------------- ------ ---------- -----------

I 0-5 M 11 5-10 M 
TAXA I-------------------------- ------------------------------------ ----------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I----------------------------------------------------------1---------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK 4 I 

IARTHROPODA II 
I CLADOCERA 
I PENILIA AVIROSTRIS I 22.9 12 0.66 I 63.6 10 1.44 II 27.4 12 0.35 I 46.0 10 0.81 I 
I COPEPODA I I II I 
I ACARTIA TONSA I 236.3 5 6.83 I 236.4 8 5.35 II 932.9 3 11.83 1 651.8 3 11.52 I 
I ACARTIA SPP.(COPEPODITES) I 800.3 2 23.13 I 781.8 2 17.70 113539.6 1 44.90 12829.8 1 50.00 I 
I CORYCAEUS ANGLICUS I 320.1 4 9.25 I 427.3 4 9.67 II 512.2 5 6.50 I 337.4 5 5.96 I 
I EUTERPINA ACUTIFRONS I 68.6 10 1.981 18.2 12 0.41 II 265.2 6 3.36 I 291.4 6 5.15 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 411.6 3 11.89 I 490.9 3 11.11 11 82.3 10 1.04 I 23.0 11.5 0.41 I 
I OITHONA OCULATA I 7.6 13 0.22 I 0.0 13 0.00 II 9.1 13 0.12 I 0.0 13 0.00 I 
I PARACALANUS PARVUS I 144.8 8 4.19 I 336.4 5 7.61 II 210.4 8 2.67 I 99.7 9 1.76 I 
I PARACALANUS PARVUS(COPEPODITES) 1 198.2 6 5.73 1 300.0 6 6.79 II 247.0 7 3.13 I 138.0 7 2.44 I 
I OTHER COPEPODS I 182.9 7 5.29 I 2.18.2 9 4.94 II 530.5 4 6.73 I 368.1 4 6.50 I IIIIII I1 I 

0I ECTOPROCTA I1 
?' CYPHONAUTES LARVAE I 45.7 11 1.32 1 36.4 11 0.82 II 45.7 11 0.58 I 23.0 11.5 0.41 I 

I I I I I 
ICHAETOGNATHA I 1 I1 
I SAGITTA SPP. I 137.2 9 3.96 I 245.5 7 5.56 II 100.6 9 1.28 I 130.4 8 2.30 I 

I 1 II 
IINVERTEBRATES,UNIDENT. I II 
I OTHER PLANKTON TAXA COMBINED I 884.1 1 25.55 11263.6 1 28.60 111381.1 2 17.52 I 720.9 2 12.74 I 
Total Zooplankton-3460.4--418----------------- -----------

Total Zooplankton 3460.4 4418.2 7884.1 5659.5



PLANKTON STATION 71 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS INSAMPLE. NOVEMBER 18, 1978 

I SAMPLE DEPTH 
I I-------------------------------------------------------------------------------------I 

I 0-5 M II 5-10 M 
TAXA I------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B I1 REPLICATE A I REPLICATE B I 
I ------ ------------------------------------------------------------------------------ I 
I NO./M3 RANK i I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I ---------------- -------------------- ------------------ -------------------------------------------------------- ------------------- -------

I I I I I I 1 
IARTHROPODA I I II . I 
I CLADOCERA I I II I I 
I PENILIA AVIROSTRIS I 41.2 7 3.90 I 56.8 7.5 2.86 II 72.4 8 1.65 I 53.4 9.5 1.25 I 
I COPEPODA I |1 
I ACARTIA TONSA I 26.7 10 2.52 I 45.5 9 2.29 II 61.0 10 1.39 I 76.2 8 1.79 I 
I ACARTIA SPP.(COPEPODITES) 1 43.6 6 4.13 I 106.1 4 5.34 II 148.6 6 3.38 I 221.0 5 5.19 I 
I CORYCAEUS ANGLICUS I 99.4 3 9.40 I 87.1 5 4.39 II 274.4 4 6.24 I 255.3 4 6.00 I 
I EUTERPINA ACUTIFRONS I 4.8 12 0.46 I 0.0 12 0.00 II 45.7 11 1.04 1 26.7 11 0.63 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 17.0 11 1.61 I 7.6 11 0.38 11 15.2 12 0.35 I 0.0 12 0.00 I 
I PARACALANUS PARVUS I 72.7 5 6.88 I 83.3 6 4.20 II 156.2 5 3.55 I 167.7 6 3.94 I 
I PARACALANUS PARVUS(COPEPODITES) I 84.8 4 8.03 I 166.7 3 8.40 II 384.9 3 8.75 I 445.9 3 10.47 I 

II OTHER COPEPODS I 196.4 2 18.58 I 299.2 2 15.08 111013.7 2 23.05 I 884.1 2 20.77 I 

IECTOPROCTA II 
I I CYPHONAUTES LARVAE I 36.4 8 3.44 I 11.4 10 0.57 II 68.6 9 1.56 I 53.4 9.5 1.25 I 

ICHAETOGNATHA I 1 
I SAGITTA 5PP. I 29.1 9 2.75 I 56.8 7.5 2.86 II 87.7 7 1.99 I 133.4 7 3.13 I 
I . I I II I 
IINVERTEBRATES,UNIDENT. I I II I I 
I OTHER PLANKTON TAXA COMBINED I 404.8 1 38.30 11064.4 1 53.63 112069.4 1 47.05 11939.8 1 45.57 I ---------------------------------------------------------- ------------------------------------------------- ----------------------------

Total Zooplankton 1057.0 1984.8 4397.9 4256.9 

0 0



PLANKTON STATION 8: ZOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. NOVEMBER 18, 1978 

SAMPLE DEPTH 

II 0-5 M 11 5-10 M-I 
TAXA I ---------- ------------------- ------- - ----

I REPLICATE A I REPLICATE B I1 REPLICATE A I REPLICATE B I 
I ----------------------------------------------------------------- ---------------
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK * I NO./M3 RANK * I 

------------------------------- -----------------------

IARTHROPODA I 
I CLADOCERA 
I PENILIA AVIROSTRIS I 102.3 9 3.13 I 87.1 9 3.28 11 122.0 8 4.06 I 34.3 12 1.34 I 
I COPEPODA I  
I ACARTIA TONSA I 143.9 7 4.40 I 143.9 7 5.41 II 106.7 9 3.55 I 49.5 11 1.94 I 
I ACARTIA SPP.(COPEPODITES) I 458.3 2 14.00 1 299.2 3 11.25 II 545.0 2 18.12 I 350.6 2 13.71 1 
I CORYCAEUS ANGLICUS I 401.5 3 12.27 I 246.2 4 9.26 II 343.0 4 11.41 I 285.8 4 11.18 I 
I EUTERPINA ACUTIFRONS I 15.2 12 0.46 I 68.2 10 2.56 II 22.9 13 0.76 I 68.6 9 2.68 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 136.4 8 4.17 I 34.1 11 1.28 II 30.5 .12 1.01 1 30.5 13 1.19 I 
I PARACALANUS PARVUS I 18.9 11 0.58 I 26.5 12 1.00 11 38.1 11 1.27 I 152.4 7 5.96 I 
I PARACALANUS PARVUS(COPEPODITES) 1 64.4 10 1.97 I 147.7 6 5.56 11 156.2 6 5.20 I 102.9 8 4.02 I 
I OTHER COPEPODS I 359.8 4 11.00 I 371.2 2 13.96 II 434.5 3 14.45 I 343.0 3 13.41 1 
I CIRRIPEDIA I I II I I 01 CYPRIS LARVAE I 7.6 13 0.23 1 22.7 13 0.85 II 49.5 10 1.65 I 53.4 10 2.09 I 

IECTOPROCTA II 
I CYPHONAUTES LARVAE I 303.0 5 9.26 1 170.5 5 6.41 II 301.1 5 10.01 I 186.7 5 7.30 I 

ICHAETOGNATHA I II 
I SAGITTA SPP. 1 193.2 6 5.90 I 132.6 8 4.99 fl 133.4 7 4.44 I 156.2 6 6.11 I 

II II II 
IINVERTEBRATES,UNIDENT. II 
I OTHER PLANKTON TAXA COMBINED 11068.2 1 32.64 1 909.1 1 34.19 II 724.1 1 24.08 I 743.1 1 29.06 I 

Total Zooplankton 3272.7 2659.1 3006.9 2557.2



PLANKTON STATION 91 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 18, 1978.  

----------- --- ---- --- --- ---- --- ---- --- --- - --------- -- -

I I SAMPLE DEPTH 
SI ---------------------------------- *.------- - - ---------

I T I B-8M II 8-BOTTOM 
TAXA -----------------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I--------------------------------------------------- --------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK V i1 NO./M3 RANK 4 I NO./M3 RANK % I 
----- - -- --------------------- ----------------------------------------------

IIIIIII 
IARTHROPODA 
I CLADOCERA I 
I PENILIA AVIROSTRIS I 41.5 11 2.01 I 31.2 11 1.16 II 111.9 6 2.86 I 68.2 10 1.59 I 
I COPEPODA I 1 
I ACARTIA TONSA I 328.0 4 15.92 1 635.9 1 23.69 II 720.1 3 18.41 I 479.8 5 11.21 I 
I ACARTIA SPP.(COPEPODITES) I 412.3 2 20.01 I 536.4 3 19.98 II 789.0 1 20.18 I 879.7 2 20.55 I 
I CORYCAEUS ANGLICUS I 348.8 3 16.93 I 361.3 4 13.46 II 602.5 4 15.41 I 954.9 1 22.31 I 
I EUTERPINA ACUTIFRONS I 57.4 7 2.79 I 53.3 9 1.99 11 65.1 10 1.66 I 81.1 9 1.89 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 43.9 9 2.13 I 53.3 8 1.99 II 51.1 12 1.31 I 35.1 12 0.82 I 
I OITHONA OCULATA I 1.7 13.5 0.08 I 0.0 14 0.00 II 0.0 13.5 0.00 I 0.0 14 0.00 I 
J PARACALANUS PARVUS I 36.9 12 1.79 I 27.5 12 1.02 II 92.0 8 2.35 I 109.4 7 2.56 I 
I PARACALANUS PARVUS(COPEPODITES) I 43.1 10 2.09 I 82.3 6 3.07 II 103.9 7 2.66 I 105.5 8 2.46 I 
I OTHER COPEPODS I 160.4 5 7.79 I 221.5 5 8.25 11 479.8 5 12.27 I 550.2 4 12.85 I 

aI CIRRIPEDIA I II I I 
4I CYPRIS LARVAE I 1.7 13.5 0.08 I 4.7 13 0.17 II 0.0 13.5 0.00 I 17.9 13 0.42 I 

IECTOPROCTA I I II 
I CYPHONAUTES LARVAE I 66.8 6 3.24 I 39.5 10 1.47 II 58.9 11 1.51 I 40.8 11 0.95 I 
I I 11 
ICHAETOGNATHA I I II I 
I SAGITTA SPP. I 56.2 8 2.73 I 76.6 7 2.85 II 81.3 9 2.08 I 199.2 6 4.65 I 

III IIII 
IINVERTEBRATES,UNIDENT. II 
I OTHER PLANKTON TAXA COMBINED I 461.7 1 22.41 I 560.9 2 20.90 II 755.0 2 19.31 I 758.5 3 17.72 I 

Total Zooplankton 2495.2 2929.5 4283.0 4659.1 

0 0



je 0* 

PLANKTON STATION 10 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 18, 1978. 

-------------------------------------- - ---- - ------------

I SAMPLE DEPTH 
---------------- ------------------------------------------------------------------------ I 

II B-8M II 8-BOTTOM 
TAXA ------------------------------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I -------------------------------------------

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK 5. I NO./M3 RANK k I 
------------ -----------------------------------------------------------------------------------

IARTHROPODA III 
I CLADOCERA III 
I PENILIA AVIROSTRIS I 21.6 11 1.31 I 18.8 11 1.25 11 127.9 7 3.24 I 38.5 10 2.17 I 
I COPEPODA I 
I ACARTIA TONSA I 168.3 3 10.19 I 57.5 9 3.82 II 438.6 4 11.12 I 224.2 4 12.64 I 
I ACARTIA SPP.(COPEPODITES) I 145.4 4 8.80 1 75.6 6 5.02 II 673.2 3 17.07 I 328.9 2 18.54 I 
1 CORYCAEUS ANGLICUS I 190.4 2 11.53 I 191.2 2 12.70 II 720.3 2 18.26 I 279.2 3 15.73 I 
I EUTERPINA ACUTIFRONS I 15.3 12 0.93 I 14.6 12 0.97 II 41.4 12 1.05 I 26.4 12 1.49 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 114.1 6 6.91 I 90.3 5 6.00 II 75.8 11 1.92 I 44.6 8 2.52 I 
I PARACALANUS PARVUS I 110.9 7 6.72 I 96.2 4 6.39 II 92.1 10 2.33 1 43.8 9 2.47 I 
I PARACALANUS PARVUS(COPEPODITES) I 53.1 10 3.22 I 45.0 10 2.99 11 109.5 8 2.78 I 61.2 6 3.45 I 
I OTHER COPEPODS I 138.9 5 8.41 I 102.1 3 6.78 II 276.8 5 7.02 I 119.5 5 6.74 I 
I CIRRIPEDIA I 1 II I I 

iI CYPRIS LARVAE I 4.1 13 0.25 I 0.0 13 0.00 II 5.7 13 0.15 1 2.9 13 0.17 I 

I ECTOPROCTA I 
I CYPHONAUTES LARVAE I 86.8 8 5.26 I 59.2 8 3.93 II 98.7 9 2.50 I 48.9 7 2.75 I 

ICHAETOGNATHA I1 
I SAGITTA SPP. I 74.0 9 4.48 I 69.1 7 4.58 II 160.8 6 4.08 I 30.2 11 1.70 I 

I I III 
IINVERTEBRATES,UNIDENT. If 
I OTHER PLANKTON TAXA COMBINED I 528.4 1 32.00 I 686.5 1 45.58 111123.4 1 28.48 I 525.8 1 29.63 I 
---------------------------------------- ---------------------------------------------

Total Zooplankton 1996.2 1810.6 4330.4 2127.5



PLANKTON STATION 11 ZOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 18, 1978.  

I ISAMPLE DEPTH 
- ----------------------------------------------------------------------------I 

I I -8M 11 B-BOTTOM 
I TAXA I------ -----------------------------------------------------------------------------
I I REPLICATE A I REPLICATE B 11 REPLICATE A I REPLICATE B I 

I------------------------------------------------------------------------------------------I 
I NO./M3 RANK ' I NO./M3 RANK % II NO./M3 RANK t I NO./M3 RANK % I 

IARTHROPODA I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 62.6 10 1.14 I 27.9 12 0.36 II 12.3 12.5 0.13 I 24.3 12 0.35 I 
I COPEPODA I I II 1 I 
I ACARTIA TONSA 11153.5 2 20.93 11964.8 2 25.19 II 525.5 7 5.57 I 534.0 6 7.63 I 
I ACARTIA SPP.(COPEPODITES) 11576.5 1 28.61 12364.3 1 30.31 112814.0 1 29.84 11567.6 1 22.41 I 
I CORYCAEUS ANGLICUS I 167.9 6 3.05 I 246.3 6 3.16 111304.2 3 13.83 I 970.6 3 13.88 I 
I EUTERPINA ACUTIFRONS I 8.8 13 0.16 I 18.5 13 0.24 II 721.4 5 7.65 I 315.1 8 4.50 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 825.7 4 14.98 I 992.7 4 12.72 II 584.2 6 6.20 I 814.2 4 11.64 I 
I OITHONA OCULATA I 44.7 12 0.81 I 90.9 10 1.16 II 38.1 11 0.40 I 24.1 13 0.34 I 
I PARACALANUS PARVUS I 106.2 8 1.93 I 191.2 7 2.45 II 327.7 8 3.48 I 327.3 7 4.68 I 
I PARACALANUS PARVUS(COPEPODITES) I 105.6 9 1.92 I 129.7 8 1.66 II 225.1 9 2.39 I 277.9 9 3.97 I 

OTHER COPEPODS I 239.0 5 4.34 I 474.1 5 6.08 111037.4 4 11.00 I 729.1 5 10.42 1 
W CIRRIPEDIA I 1 III I 

I CYPRIS LARVAE I 0.0 14 0.00 I 0.0 14 0.00 II 0.0 14 0.00 I 11.8 14 0.17 I 
I I IIIII 
IECTOPROCTA II I 
I CYPHONAUTES LARVAE I 115.5 7 2.10 I 118.2 9 1.52 II 12.3 12.5 0.13 I 36.8 11 0.53 I 
I . I I I I I I 
ICHAETOGNATHA I I II 1 I 
I SAGITTA SPP. I 62.1 11 1.13 I 72.2 11 0.93 II 63.2 10 0.67 I 48.2 10 0.69 I 
II I IIII 
IINVERTEBRATES,UNIDENT. II I 
I OTHER PLANKTON TAXA COMBINED 11043.0 3 18.93 11110.2 3 14.23 111764.0 2 18.71 11313.4 2 18.78 I 

Total Zooplankton 5759.3 8146.4 9841.3 7309.6 

* * 



PLANKTON STATION 12 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 18-, 1978.  

1 SAMPLE DEPTH I 
S--------------------------- ------------------- --------

I-8 M 11 .8-BOTTOM 
I TAXA I -------------------------------------------------------------- I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------ I 
I NO./M3 RANK 4 I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK % I 

IARTHROPODA I II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 91.9 10 3.33 I 61.5 10 2.33 II 91.4 9 2.74 I 23.0 12 0.93 I 
I COPEPODA I I II 1 
I ACARTIA TONSA I 177.7 6 6.43 I 169.2 6 6.40 II 158.4 6 4.75 I 173.3 5 6.97 I 
I ACARTIA SPP.(COPEPODITES) 1 272.4 3 9.86 I 348.5 2 13.18 II 676.7 2 20.29 I 604.2 2 24.32 I 
I CORYCAEUS ANGLICUS I 197.9 5 7.17 I 213.7 3 8.08 II 168.0 5 5.04 I 181.4 4 7.30 I 
I EUTERPINA ACUTIFRONS I 104.5 9 3.78 I 21.2 12 0.80 II 436.8 4 13.10 1 122.2 7 4.92 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) 1 242.3 4 8.77 I 164.1 7 6.21 II 140.4 7 4.21 I 51.9 10 2.09 I 
I PARACALANUS PARVUS I 116.4 8 4.21 1 151.2 9 5.72 II 46.4 12 1.39 I 29.8 11 1.20 I 
I PARACALANUS PARVUS(COPEPODITES) I 150.4 7 5.44 1 208.9 5 7.90 II 81.3 10 2.44 I 126.9 6 5.11 I 
I OTHER COPEPODS I 273.1 2 9.89 I 210.4 4 7.95 11 462.5 3 13.87 I 259.0 3 10.42 I 

II CIRRIPEDIA I I III I 
I CYPRIS LARVAE I 0.0 13 0.00 I 0.0 13 0.00 II 5.9 13 0.18 I 0.0 13 0.00 I 

IECTOPROCTA I I I 
I CYPHONAUTES LARVAE I 70.4 11 2.55 I 91.6 9 3.46 11 76.9 11 2.31 I 58.1 9 2.34 I 
I I I II I I 
ICHAETOGNATHA I 1 II I 1 
I SAGITTA SPP. I 24.8 12 0.90 1 38.9 11 1.47 11 97.9 8 2.94 I 80.4 8 3.24 I 

IIIIIII 
IINVERTEBRATES,UNIDENT. I Ii I I 
I OTHER PLANKTON TAXA COMBINED 11040.6 1 37.67 .965.6 1 36.51 II 891.9 1 26.75 I 774.7 1 31.18 I 

Total Zooplankton 3056.1 2894.5 3642.1 2722.1



PLANKTON STATION 13 ZOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 18. 1978.  

I ISAMPLE DEPTH 
I-1-------------------------------------------------------------------------I 

I 5 M II 8-BOTTOM 
TAXA I-----------------------------------------------------------------------------------------I 

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
I------------------------------------------------------------------------------------------I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

IIIIIII 
IARTHROPODA I I 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 63.3 6 3.89 I 46.7 7 3.40 11 76.8 11 2.10 1 63.5 11 2.00 1 
I COPEPODA I I II I I 
I ACARTIA TONSA I 86.8 3 5.34 I 121.7 2 8.86 II 352.1 3 9.61 I 197.2 4 6.20 I 
I ACARTIA SPP.(COPEPODITES) I 35.2 9 2.16 I 49.2 6 3.58 II 294.2 4 8.03 I 165.9 5 5.21 I 
I CORYCAEUS ANGLICUS I 86.5 4 5.32 1 70.1 5 5.10 11 121.7 8 3.32 I 63.8 10 2.00 I 
I EUTERPINA ACUTIPRONS I .7.1 12 0.44 I 11.7 11 0.85 11 96.0 9 2.62 I 70.1 9 2.20 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 37.2 8 2.29 I 46.6 8 3.39 II 19.2 12 0.52 I 38.2 12 1.20 1 
I PARACALANUS PARVUS I 81.7 5 5.03 I 84.2 4 6.13 II 211.6 6 5.78 I 152.6 7 4.79 I 
I PARACALANUS PARVUS(COPEPODITES) I 16.-5 10 1.02 I 35.4 9 2.58 II 262.7 5 7.17 I 350.4 3 11.01 1 

II OTHER COPEPODS I 187.3 2 11.53 I 105.3 3 7.66 II 692.1 2 18.90 1 610.6 2 19.19 I 
-I I . IIIII 
INCTOPROCTA III 
J CYPHONAUTES LARVAE I 13.9 11 0.86 I 7.0 12 0.51 II 153.5 7 4.19 I 159.7 6 5.02 I 
II IIII 
ICHAETiGNATHA I II 
I SAGITTA SPP. I 46.7 7 2.88 I 32.8 10 2.38 II 77.0 10 2.10 1 82.7 8 2.60 1 

IINVERTEBRATES,UNIDENT. I I II I I 
I OTHER PLANKTON TAXA COMBINED I 962.4 1 59.24 I 763.5 1 55.56 111305.8 1 35.65 11227.4 1 38.57 I 

Total Zooplankton 1681.2 1422.0 3724.0 3238.3



PLANKTON STATION 14 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN SAMPLE. NOVEMBER 18, 1978. ( 

I I SAMPLE DEPTH I 
---------------------------------------- . .. .. .. .------------------ I 

I 0- M 1l 8-BOTTOM 
I TAXA -----------------------------------------------------------------------

I REPLICATE A I P.ZPLICATE B II REPLICATE A I REPLICATE B I 
I I---------------- ------------------------------------------------------- I 

I I NO./M3 RANK % I NO./M3 RANK % 11 NO./M3 RANK % I NO./M3 RANK & I 

II IIII 
IARTHROPODA I II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 139.1 4 2.92 I 76.3 8 2.07 II 44.4 7 1.74 I 77.2 5 2.63 I 
I COPEPODA I I II 1 1 
I ACARTIA TONSA I 95.8 8 2.01 I 57.3 9 1.56 II 32.7 8 1.28 I 18.7 10 0.64 1 
I ACARTIA SPP.(COPEPODITES) I 81.4 9 1.71 I 110.4 6 2.99 II 56.0 5 2.20 I 44.4 7 1.51 I 
I CORYCAEUS ANGLICUS I 287.2 3 6.04 I 125.3 4 3.40 II 79.4 4 3.11 I 112.1 4 3.81 1 
I EUTERPINA ACUTIFRONS 1 19.1 12 0.40 I 11.4 11 0.31 II 30.3 9 1.19 I 21.0 9 0.72 I 
I LABIDOCERA TRISPINOSACCOPEPODITES) 1 19.3 11 0.41 I 11.3 12 0.31 II 9.3 11.5 0.36 I 4.6 11 0.16 I 
I PARACALANUS PARVUS I 124.6 5 2.62 I 122.0 5 .3.31 II 11.7 10 0.46 I 23.3 8 0.79 I 
I PARACALANUS PARVUS(COPEPODITES) I 38.3 10 0.80 I 80.0 7 2.17 II 9.3 11.5 0.36 I 2.3 12 0.07 I 
I OTHER COPEPODS I 583.4 2 12.26 I 445.8 2 12.09 II 726.7 2 28.49 I 640.2 2 21.77 I 
I CIRRIPEDIA I III I  

s1I CYPRIS LARVAE I 0.0 13 0.00 I 3.8 13 0.10 11 0.0 13 5.00 I 0.0 13 0.00 I 
o IIIII I 

IBCTOPROCTA I II I 
I CYPHONAUTES LARVAE I 100.5 7 2.11 I 159.6 3 4.33 II 158.7 3 6.22 I 128.4 3 4.37 I 
I . I IIII 
ICHAETOGNATHA . I II 
I SAGITTA SPP. I 110.2 6 2.32 I 57.1 10 1.55 II 53.8 6 2.11 I 67.7 6 2.30 I 

II .I IIII 
IINVERTEBRATES,UNIDENT. III 
I OTHER PLANKTON TAXA COMBINED 13159.5 1 66.40 12427.1 1 65.82 111338.4 1 52.47 11800.4 1 61.23 I 

Total Zooplankton 4834.6 3766.5 2582.4 2977.4



PLANKTON STATION 15 LOOPLANETON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER Or ABUNDANCE, AND PERCENTAGE or TOTAL NUMBER 
or INDIVIDUALS IN SAMPLE. NOVEMBER 18, 1078. JNIT& 

I SAMPLE DEPTH I 
-------- ---------------------------------------------------------------------------

I .- 8 I" 11 8-BOTTOM 
TAXA ------ -----------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B I 
----------------------------------------------------------------------------------------- I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I I III I 
IARTHROPODA II 
I CLADOCERA I I 
I PENILIA AVIROSTRIS I 54.1 10 2.29 I 109.8 6 2.68 II 85.6 9 2.97 I 85.9 9 2.50 I 
I COPEPODA I I III I 
I ACARTIA TONSA I 131.3 4 5.56 I 104.8 7 2.56 II 228.6 4 7.93 I 187.7 5 5.47 I 
I ACARTIA SPP.(COPEPODITES) I 58.5 9 2.48 I 81.0 8 1.98 11 102.7 7 3.57 I 154.7 6 4.51 I 
I CORYCAEUS ANGLICUS I 124.2 6 5.26 I 166.7 3 4.07 II 150.9 6 5.24 I 151.0 7 4.40 I 
I EUTERPINA ACUTIFRONS I 4.8 12 0.20 I 14.4 12 0.35 II 252.4 3 8.76 I 260.2 3 7.58 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 84.6 8 3.59 I 37.9 11 0.93 II 0.0 12 0.00 I 0.0 12 0.00 I 
I PARACALANUS PARVUS I 190.4 3 8.07 I 38.1 10 0.93 II 24.2 10 0.84 I 24.7 10 0.72 I 
I PARACALANUS PARVUB(COPEPODITES) I 209.0 2 8.85 I 81.0 9 1.98 11 12.3 11 0.43 I 8.3 11 0.24 I 
I OTHER COPEPODS I 124.3 5 5.26 I 418.7 2 10.23 II 729.3 2 25.31 1 603.9 2 17.59 I 
I I I I I I 

4 IBCTOPROCTA I I II I I 
I CYPHONAUTES LARVAE I 40.3 11 1.71 I 123.5 5 3.02 II 195.9 5 6.80 I 228.3 4 6.65 I 
' I I II I 1 
I CHAETOGNATHA I I I I 
I SAGITTA SPP. I 91.6 7 3.88 I 128.6 4 3.14 II 98.3 8 3.41 I 106.2 8 3.09 I 
I - I I I I I I 
IINVERTEBRATES,UNIDENT. II 1 
I OTHER PLANKTON TAXA COMBINED 11247.8 1 52.85 12787.0 1 68.12 111001.5 1 34.76 11622.3 1 47.25 I 

Total Zooplankton 2444.1 4161.8 2981.6 3555.7 

0 00



PLAMTOW STATIO 16i OOPLAMTR ABU1uMCI8 EXPRESBW AS 1UMBER PIR 
CUBIC mETER, hat bu A oF AmDmaC, am WACiW OF TOUTAL WUMBE 
O IDDVZDUBLS XE EAMWLE. nMEMBE 18, 1978.  

I SAMPLE DEPTH 
-- ------------ ------------------------------------- --------------------------- I 

0-8 m II 8-BOTTOM 
TAXA ----------- --- -------

I I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 
I-----------------------------------------------------------------------------------------------------------------------------I 

I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 
--------------------------------------------------------------- ------------------ ---------------- -------------------------------------

I I  
IARTHROPODA 
I CLADOCERA II 
I PENILIA AVIROSTRIS I 41.7 7 1.30 1 102.4 5 2.67 II 58.2 8 1.94 I 79.8 9 3.08 I 
I COPEPODA I II .I 
I ACARTIA TONSA I 49.8 5 1.55 I 79.8 7 2.08 II 89.6 7 2.98 I 120.9 4 4.67 I 
I ACARTIA SPP.(COPEPODITES) I 15.3 9 0.48 I 75.6 8 1.97 II 89.6 6 2.98 I 113.2 5 4.38 I 
I CORYCAEUS ANGLICUS I 91.6 3 2.85 I 120.9 4 3.15 II 134.3 4.5 4.47 I 107.9 7 4.17 1 
I EUTERPINA ACUTIFRONS I 11.5 1 0.36 I 3.8 12 0.09 11 183.8 3 6.12 I 108.0 6 4.17 I 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 7.7 11 0.24 I 11.5 10 0.30 II 0.0 12 0.00 I 0.0 12 0.00 I 
I PARACALANUS PARVUS I 45.6 6 1.42 I 11.3 11 0.29 II 13.4 11 0.45 I 10.3 11 0.40 I 
I PARACALANUS PARVUS(COPEPODITES) 1 18.9 8 0.59 I 37.8 9 0.98 I 15.7 10 0.52 I 12.9 10 0.50 1 

iI OTHER COPEPODS I 278.0 2 8.65 I 397.8 2 10.36 II 772.3 2 25.70 I 563.4 2 21.77 I 

EIRCTOPROCTA II 
II CYPHONAUTES LARVAE I 7.6 12 0.23 I 94.6 6 2.46 II 134.3 4.5 4.47 I 149.2 3 5.77 I 

I I III 
ICHAETOGNATHA II 
I SAGITTA SPP. I 57.1 4 1.78 I 125.1 3 3.26 II 58.1 9 1.93 I 95.1 8 3.68 I 

II III 
IINVERTEBRATES,UNIDENT. I 
I OTHER PLANKTON TAXA COMBINED 12588.9 1 80.56 12780.0 1 72.38 111455.5 1 48.44 11227.5 1 47.43 I 

Total Zooplankton 3284.0 3926.4 3042.1 2616.4



PLANKTON STATION 17 ZOOPLANKTON ABUNDANCES EXPRESSED AS NUMBER PER 
CUBIC METER, RANK ORDER OF ABUNDANCE, AND PERCENTAGE OF TOTAL NUMBER 
OF INDIVIDUALS IN.SAMPLE. NOVEMBER 18, 1978 .  

SAMPLE DEPTH 
----------------------------------------------------------------------------------------- I 

I-8 N II 8-BOTTOM 
TAXA 1------------------------------------------------------------------------------------------

I REPLICATE A I REPLICATE B II REPLICATE A I REPLICATE B 
I ------------------------------------------------------------------------------------ I 
I NO./M3 RANK % I NO./M3 RANK % II NO./M3 RANK % I NO./M3 RANK % I 

I I I I I I I 
IARTHROPODA I II 
I CLADOCERA II I 
I PENILIA AVIROSTRIS I 157.3 3 4.71 I 107.7 6 4.86 11 55.2 8 2.75 I 46.1 5 2.70 I 
I COPEPODA I I II I 1 
I ACARTIA TONSA I 107.8 4 3.22 I 297.1 4 13.41 II 1.26.2 4 6.28 I 69.8 4 4.09 I 
I ACARTIA SPP.(COPEPODITES) I 70.5 6 2.11 I 403.7 2 18.22 II 194.3 3 9.67 I 97.3 3 5.70 I 
I CORYCAEUS ANGLICUS I 44.5 9 1.33 I 39.2 9 1.77 II 58.8 7 2.93 I 21.6 7 1.27 I 
I EUTERPINA ACUTIFRONS I 8.9 12 0.27 I. 14.0 11 0.63 II 32.1 9 1.60 I 7.9 10 0.46 1 
I LABIDOCERA TRISPINOSA(COPEPODITES) I 23.0 11 0.69 I 13.1 12 0.59 II 0.0 12 0.00 I 0.0 12 0.00 I 
I PARACALANUS PARVUS I 94.2 5 2.82 1 17.6 10 0.79 II 19.1 10 0.95 I 5.4 11 0.32 I 
I PARACALANUS PARVUS(COPEPODITES) I 53.2 7 1.59 I 84.6 7 3.82 II 6.5 11 0.32 I 24.2 6 1.42 1 

OTHER COPEPODS I 404.7 2 12.11 I 403.2 3 18.19 If 588.8 2 29.31 I 525.9 2 30.78 I 
I I IIII 
I ECTOPROCTA II 
I CYPHONAUTES LARVAE I 26.4 10 0.79 I 54.5 8 2.46 II 90.4 5 4.50 I 19.2 8 1.12 I 

ICHAETOGNATHA I I II I I 
I SAGITTA SPP. I 48.5 8 1.45 I 125.6 5 5.67 II 81.0 6 4.03 I 16.2 9 0.95 I 

IINVERTEBRATES,UNIDENT. I III I 
I OTHER PLANKTON TAXA COMBINED 12304.2 1 68.92 I 655.6 1 29.59 II 756.7 1 37.66 I 874.5 1 51.19 I 

Total Zooplankton 3647.9 2417.6 2098.0 1786.1 

0 0 
*0 * 0 0 0 0 0



Mean* chlorophyll a and pheopigment concentrations expressed as milligrams per 
cubic meter for the plankton survey of March 7, 1978.  

SAMPLE DEPTH 
Program Survey Station 

Date im 8m 
Chlorophyll a Pheopigments Chlorophyll a Pheopigments 

(mg/m3 ) (mg/m3) (mg/m) (mg/m3 ) 
a ah a b** b a b** 

Unit 1 3 / 7 / 78 1 5.30 0.00 0.81 0.32 
2 0.80 0.32 0.88 0.13 
3 1.35 0.13 0.63 0.18 
4 1.20 0.19 0.31 1.01 
5 2.12 0.00 0.95 0.13 
6 1.50 0.21 1.15 0.17 
7 1.87 0.16 1.17 0.22 

Mean* chlorophyll a and pheopigment concentrations expressed as milligrams per 
cubic meter for the plankton survey of May 11, 1978.  

SAMPLE DEPTH 
Program Survey Station 

Date Im 8m 

Chlorophyll a Pheopigments Chlorophll a Pheopigments 
(mg/m3) (mg/m3 ) (mg/m ) (mg/m3) 

a b'* a be* a b** a bu 
Unit 1 5 /11 /78 1 0.80 0.01 4.31 0.00 

2 0.85 0.07 1.95 0.15 
3 1.16 0.15 1.88 0.14 
4 0.75 0.07 0.95 0.00 
5 0.81 0.07 1.84 0.14 
6 0.82 0.12 4.88 0.13 
7 1.06 0.19 1.61 0.43 

*Mean of three sample aliquots 
**No replicate samples were taken



Mean* chlorophyll a and pheopigment concentrations expressed as milligrams per 
cubic meter for the plankton survey of July 1978.  

SAMPLE DEPTH 
Program Survey Station 

Date 0-5n 5-10m.  

Chlorophl11 a Pheopigments Chlorophll a Pheopigments 
(mg/m ) (mg/m3) (mg/m ) (mg/m3) 

a b a b a b a b 

Unit 1 7/ 17 /78 1 0.33 0.28 0.00 0.01 0.94 0.94 0.11 0.05 
2 0.25 0.23 0.00 0.05 0.20 0.20 0.04 0.04 
3 0.32 0.25 0.02 0.02 0.22 0.36 0.02 0.06 
4 0.23 0.26 0.04 0.02 0.26 0.34 0.02 0.05 
5 0.31 0.27 0.06 0.03 0.32 0.73 0.00 0.08 
6 0.77 0.48 0.19 0.10 0.48 0.41 0.16 0.04 
7 0.31 0.30 0.02 0.02 0.45 0.41 0.06 0.05 

7/19 /78 1 1.17 1.25 0.34 0.12 1.29 1.28 0.50 0.58 
4 1.95 1.77 0.03 0.11 1.64 1.84 0.22 0.38 
6 1.03 1.15 0.15 0.09 1.49 2.43 0.22 0.21 
7 0.90 0.41 0.00 0.29 0.94 1.20 0.07 0.08 

7/20 /78 1 1.51 1.94 1.07 0.13 0.96 0.88 0.54 0.77 
4 2.54 3.15 0.00 0.00 1.79 1.48 0.18 0.00 
6 2.13 1.97 0.00 0.00 2.16 2.15 0.00 0.06 
7 1.87 1.66 0.09 0.56 3.50 2.60 0.00 0.58 

0-8M 8-Bottom 
Units 2 & 3 7/ 17 /78 9 0.55 0.57 0.10 0.14 1.98 1.79 0.23 0.38 

10 0.27 0.24 0.03 0.04 0.75 0.88 .0.17 0.26 
11 0.41 0.42 0.05 0.04 0.78 0.77 0.27 0.30 
12 0.27 0.38 0.04 0.04 2.10 2.22 0.46 0.38 
13 1.71 2.45 0.09 0.24 0.40 0.47 0.10 0.16 
14 0.27 0.20 0.00 0.03 1.75 0.70 0.36 0.10 
15 0.23 0.22 0.02 0.03 0.71 0.79 0.13 0.17 
16 0.22 0.24 0.04 0.01 0.40 0.70 0.14 0.20 
17 0.14 1.03 0.03 0.26 0.70 0.23 0.13 0.00 

7/19 /78 9 0.56 0.44 0.07 0.02 1.01 0.94 0.29 0.22 
10 1.00 1.22 0.06 0.30 1.00 0.80 0.27 0.14 
11 1.46 1.15 .0.04 0.02 1.56 1.54 1.12 0.96 
12 1.55 1.55 0.00 0.07 1.76 1.71 0.66 0.60 
13 0.49 0.70 0.06 0.08 1.39 1.92 0.20 0.24 
14 0.54 0.50 0.00 0.04 0.60 0.57 0.12 0.09 
15 0.49 0.40 0.01 0.08 0.73 0.66 0.14 0.09 
16 0.47 0.60 0.09 0.04 1.00 0.87 0.07 0.17 
17 0.27 0.25 0.07 0.04 0.77 0.78 0.16 0.31 

7 /20/78 9 0.60 0.46 0.00 0.00 0.53 0.62 0.00 .0.00 
10 1.58 1.72 0.00 0.00 1.08 1.08 0.32 0.32 
11 1.64 1.63 0.46 0.53 1.45 0.85 0.88 1.60 
12 1.44 1.63 0.29 0.50 1.41 .1.26 0.56 0.47 
13 1.03 1.47 0.60 0.25 1.25 1.11 0.62 0.55 
14 0.28 0.33 0.02 0.05 0.72 0.69 0.05 0.03 
15 0.95 1.14 0.10 0.24 0.50 0.43 0.41 0.46 
16 0.55 0.54 0.48 0.50 0.51 0.53 0.62 0.16 
17 0.83 0.56 0.34 0.52 1.00 0.97 0.34 0.39 

*Mean of three sample aliquots 
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Mean* chlorophyll a and pheopigment concentrations expressed as milligrams per 
cubic meter for the plankton survey of September 1978.  

SAMPLE DEPTH 
Program Survey Station 

Date 0-5m 5-10m 

Chlorophll a Pheopigments Chlorophll a Pheopigments 
(mg/m ) (mg/m 3 ) (mg/m ) (mg/m 3 ) 

a b a b a b a b 

Unit 1 9/ 8 /78 1 1.46 1.65 0.66 0.69 2.24 2.30 0.83 0.64 
2 1.15 1.02 0.41 0.30 1.77 2.14 0.86 0.35 
3 0.88 0.77 0.10 0.49 2.88 2.14 0.00 0.61 
4 0.67 0.51 0.22 0.01 1.91 1.62 0.00 0.04 
5 0.39 0.56 0.00 0.35 0.99 1.09 0.00 0.92 
6 0.31 0.34 0.11 0.03 0.75 1.05 0.10 0.00 
7 0.57 0.64 0.25 0.22 1.95 1.56 0.20 0.23 
8 3.51 3.95 C.00 0.00 6.35 5.61 0.32 1.0c 

9/ 9 /78 1 1.96 3.06 2.04 0.06 1.98 2.91 1.05 0.66 
4 1.10 0.86 0.19 0.41 1.60 1.07 0.91 1.15 
6 0.70 1.01 1.11 0.85 1.62 1.88 0.76 1.03 
7 0.51 0.76 0.99 0.88 4.31 2.14 1.28 1.98 
8 2.70 2.91 1.02 0.62 1.99 2.02 0.46 0.44 

9/ 10/ 78 1 2.52 2.52 0.66 0.63 1.90 1.85 0.56 1.12 
4 2.57 2.77 0.50 0.72 2.21 2.26 0.99 0.89 
6 2.73 2.62 0.15 0.92 3.18 2.86 0.93 0.04 
7 1.40 3.81 0.23 0.14 3.52 1.69 0.11 0.26 
8 1.47 1.73 0.41 . 0.37 1.35 1.52 0.13 0.09 

0-8m 8-Bottom 
Units 2 & 3 9/ 8 /78 9 1.00 0.74 0.00 0.21 1.46 1.28 0.00 0.11 

10 1.85 1.20 0.10 0.76 1.19 1.04 0.05 0.00 
11 0.61 0.60 0.00 0.00 1.54 0.78 0.32 0.47 
12 0.38 0.29 0.20 0.33 0.76 0.84 0.50 0.16 
13 0.72 0.45 0.00 0.40 1.82 2.56 0.58 0.05 
14 0.70 1.46 0.88 0.00 0.71 1.04 0.35 0.06 
15 0.61 0.59 0.04 0.00 0.82 0.60 0.33 0.45 
16 0.49 0.34 0.17 0.39 0.87 0.90 0.12 0.37 
17 0.44 0.47 0.19 0.12 1.30 0.93 0.41 0.57 

9/ 9/78 9 2.00 2.20 0.22 0.37 1.07 1.08 0.66 0.49 
10 0.77 0.79 0.52 0.50 1.31 1.44 0.53 0.43 
11 0.57 0.54 0.29 0.01 1.44 1.27 0.15 0.38 
12 0.78 0.93 0.07 0.00 1.49 1.32 0.14 0.45 
13 0.63 0.73 0.39 0.32 2.59 2.98 0.64 0.85 
14 0.89 0.77 0.00 0.28 0.88 0.77 0.29 0.32 
15 0.42 0.48 0.33 0.29 0.69 1.12 0.69 0.28 
16 0.36 0.42 0.29 0.11 1.01 1.02 0.33 0.30 
17 0.49 0.52 0.31 0.22 0.86 0.96 0.46. 0.34 

9/ 10/ 78 9 0.83 0.96 0.36 0.15 1.21 0.71 0.75 0.93 
10 1.25 0.95 0.36 0.60 1.30 1.35 0.59 0.48 
11 0.81 1.01 0.68 0.54 1.45 1.38 0.45 0.64 
12 1.02 0.84 0.00 0.11 0.83 1.42 0.03 0.14 
13 1.02 0.93 0.00 0.00 2.09 3.02 0.00 0.00 
14 0.66 0.31 0.00 0.02 0.78 0.83 0.22 0.23 
15 0.63 0.58 0.02 0.04 1.17 1.23 0.11 0.34 
16 0.55 0.40 0.13 0.27 1.05 0.72 0.44 0.43 
17 0.67 0.54 0.00 0.00 0.96 1.17 0.26 0.00 

). *Mean of three sample aliquots 
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Mean* chlorophyll a and pheopigment concentrations expressed as milligrams per 
cubic meter for the plankton survey of November 1978.  

SAMPLE DEPTH 
Program Survey Station 

Date 0-5m 5-10m 
Chlorophyll a Pheopigments Chlorophll a Pheopigments 

(mg/m 3 ) (mg/n 3 ) (mg/m ) (mg/m 3 ) 
a b a b a b a b 

Unit 1 11/ 16 / 78 1 6.03 6.21 1.50 0.50 5.02 5.28 1.01 1.03 
2 4.57 4.96 1.09 1.08 4.80 5.20 1.06 0.69 
3 4.89 3.71 0.87 1.30 5.11 5.11 1.14 0.88 
4 5.34 5.10 1.41 1.38 5.31 4.71 1.54 1.49 
5 4.74 M 1.27 M 5.49 4.42 1.43 1.04 
6 4.39 4.50 0.89 0.94 5.07 4.88 1.25 0.93 
7 4.58 4.19 1.19 1.02 6.55 6.95 2.18 2.66 
8 3.21 4.00 0.80 1.47 4.19 4.71 2.07 1.66 

11/ 17/ 78 1 5.69 6.83 1.63 1.74 6.60 5.88 1.62 1.87 
4 4.65 4.96 1.16 1.18 4.59 4.88 1.42 0.98 
6 4.19 4.50 0.67 0.94 4.08 4.59 0.69 0.87 
7 4.23 3.96 0.59 0.75 5.92 5.17 0.95 0.95 
8 4.77 6.32 1.53 1.65 6.66 7.75 2.06 2.20 

11/ 18/ 78 1 8.79 8.56 1.67 2.23 9.48 8.73 1.81 1.66 
4 5.36 6.55 1.01 0.90 7.43 7.83 1.80 1.85 
6 5.94 6.80 1.59 1.48 6.87 7.90 1.58 1.70 
7 5.35 5.02 0.49 0.64 6.72 5.86 2.31 1.74 
8 8.48 8.25 2.28 2.31 7.32 9.10 2.32 2.41 

0-8m 8-Bottom 
Units 2 & 3 11/ 16/ 78 9 4.61 3.27 1.21 0.74 4.46 4.42 1.16 1.79 

10 5.34 5.97 1.93 1.80 5.28 5.88 2.54 1.87 
11 4.26 4.54 1.00 0.56 5.58 M 1.64 M 
12 4.08 3.50 0.86 0.96 4.19 5.16 0.90 1.17 
13 3.99 4.73 0.41 0.00 5.51 5.86 1.56 1.26 
14 3.77 4.48 0.95 1.29 4.82 4.77 1.34 1.30 
15 3.26 2.39 0.95 0.54 4.23 3.89 0.57 0.71 
16 3.07 3.64 0.55 0.36 3.73 4.13 0.79 0.51 
17 2.81 3.04 0.47 0.20 5.23 4.34 0.70 0.75 

11/ 17/ 78 9 8.24 7.81 1.92 1.82 6.18 6.14 1.84 1.83 
10 5.63 5.51 1.49 1.36 4.88 4.96 2.09 1.54 
11 3.03 3.10 0.99 0.81 5.64 4.93 0.26 0.98 
12 3.04 3.74 1.03 0.57 3.91 5.00 0.77 0.70 
13 4.17 4.32 0.79 0.27 5.95 6.45 0.70 0.89 
14 5.13 3.73 0.49 0.54 4.65 5.28 0.92 0.91 
15 4.12 4.08 0.48 0.46 5.93 5.13 . 1.22 1.47 
16 2.45 2.71 0.59 0.50 3.20 4.19 0.49 0.83 
17 2.64 2.86 0.24 0.33 3.37 3.06 0.37 0.24 

ll/ 187 78 9 8.61 7.81 2.30 2.32 7.12 8.15 2.55 2,27 
10 7.63 9.42 2.46 2.39 8.01 9.04 1.85 2.30 
11 5.78 5.72 2.04 2.35 6.40 6.66 1.83 2.51 
12 5.10 5.18 1.13 1.42 7.18 8.64 2.50 1.82 
13 4.82 5.51 1.19 1.15 5.51 5.74' 1.51 1.78 
14 6.09 5.17 1.23 1.00 6.49 5.40 1.58 1.52 
15 6.91 6.54 0.37 1.38 8.07 8.02 1.48 1.69 
16 5.57 5.90 0.98 1.11 6.02 4.81 1.29 1.35 
17 4.09 5.62 1.05 1.49 4.57 5.18 1.12 .1.74 

*Mean of three sample aliquots 
M = Missing due to loss.of sample 
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Temperature (oC) profiles obtained during the plankton survey of March 7, 1978.  

Depth UNIT 1 

(Meters) STATIONS 

1 2 3 4 5 6 7 

0 16.4 16.4 16.7 16.7 16.5 16.5 15.8 
1 16.2 16.4 16.6 16.7 16.0 16.5 15.7 
2 15.7 16.3 16.3 16.6 15.7 16.5 15.7 
3 15.6 15.7 15.6 15.7 15.6 16.4 15.6 
4 15.6 15.6 15.6 15.6 15.6 15.7 15.6 
5 15.5 15.6 15.6 15.6 15.6 15.6 15.5 
6 15.5 15.6 15.5 15.6 15.5 15.6 15.5 
7 15.5 15.6 15.5 15.6 15.5 15.6 15.5 
8 15.4 15.5 15.5 15.6 15.5 15.6 15.5 
9 15.4 15.5. 15.5 15.6 15.5 15.6 15.5 

10 15.4 15.5 15.5 15.6 15.5 15.6 15.4 

Temperature (oC) profiles obtained during the plankton survey of May 11, 1978.  

Depth UNIT 1 

(Meters) STATIONS 

1 2 3 4 5 6 7 

0 18.2 18.5 18.4 18.5 18.0 18.5 17.9 
1 18.2 18.4 18.4 18.4 17.7 18.5 17.6 
2 17.8 18.4 18.2 18.3 17.6 18.4 17.6 
3 17.8 18.2 17.9 17.9 17.6 18.1 17.5 
4 17.7 18.0 17.9 17.6 17.5 17.8 17.2 
5 17.7 17.9 17.8 17.5 17.5 17.7 16.4 
6 17.6 17.8 17.8 17.5 17.4 17.6 16.4 
7 17.6 17.7 17.4 17.5 17.3 17.4 16.2 
8 17.5 17.6 17.2 17.5 17.0 17.4 16.0 
9 17.5 17.6 17.2 17.5 16.8 17.3 16.0 

10 17.1 17.5 17.2 17.4 16.0 17.2 15.6 
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Temperature (
0
C) and Transmissivity (%T) data collected 

during the plankton survey of July 14 and 17, 1978.  

UNIT 1. (July 14, 1978) UNITS 2 & 3 (July 17, 1978) 

(meters) Stations Stations 2 3 4. 5 6 7 10 11 12 13 14 15 16 17 
oC 7T OC 7T 0 C %T oC %T oC %T 0 C %T 0 C %T oC %T 0oC %T oC %T oC %T oC %T oC %T oC %T oC %T oC 7T 

0 20.5 62 20.0 60 20.1 62 20.4 65 20.3 64 20.0 60 19.6 54 19.6 53 19.8 62 19.8 59 19.4 59 19.9 52 19.8 57 20.1 61 19.7 60 19.2 62 1 19.3 63 19.5 60 19.8 62 1,9.6 66 19.4 65 19.6 60 19.4 54 19.6 52 19.7 61 19.8 58 19.3 59 19.8 52 19.8 57 19.8 62 19.6 60 19.2 62 2 19.1 60 19.4 57 19.2 61 19.5 64 19.4 66 19.0 59 19.4 54 19.6 52 19.6 60 19.8 58 19.2 58 19.7 52 19.7 58 19.6 63 19.2 60 19.1 62 3 19.1 57 19.3 54 19.1 59 19.4 60 19.3 60 18.6 54 19.3 52 19.6 52 19.6 61 19.8 56 19.1 57 19.5 53 19.6 60 19.5 63 19.0 62 19.0 62 4 19.0 55 19.2 51 19.1 52 19.3 58 18.9 53 18.2. 42 19.2 45 19.5 52 19.5 62 19.2 55 18.9 55 19.5 50 19.6 58 19.4 63 18.8 64 38.9 62 5 18.9 50 19.1 47 19.0 53 19.2 52 18.9 52 18.0 38 19.2 40 19.4 50 19.5 62 19.0 56 18.8 53 19.2 53 19.4 58 19.2 64 18.6 64 18.6 61 6 18.7 47 18.9 45 19.0 51 18.9 49 18.6 45 18.0 34 18.7 39 18.6 40 19.4 60 18.8 58 18.7 49 18.9 50 19.1 58 19.1 63 18.4 66 18.5 61 7 18.7 46 18.5 43 18.9 50 18.7 47 18.6 49 17.8 31 18.5 30 18.0 43 19.2 60 18.5 57 14.4 46 18.4 40 19.0 58 19.0 63 18.0 67 18.4 60 8 18.0 20 18.4 43 18.7 49 18.4 42 17.5 15. 17.5 22 18.4 18 17.6 24 18.6 57 18.3 58 18.0 39 18.2 30 18.8 58 18.9 64 17.8 68 18.4 60 9 17.2 6 17.9 42 18.5 47 17.9 12 15.9 18 17.1 15 17.8 5 16.4 18 17.9 57 17.6 46 16.5 23 16.8 25 17.2 62 18.8 63 17.8 68 16.5 27 10 16.5 5 17.7 32 17.4 20 17.3 5 14.7 5 16.1 4 15.7 2 15.6 15 17.4 51 16.6 27 15.8 16 16.1 29 16.8 60 18.7 63 17.4 68 15.3 27 11 15.2 0 15.6 6 14.9 2 15.7 17 17.0 45 15.7 22 14.3 10 14.4 12 16.3 58 17.8 66 17.3 66 14.3 27 12 15.1 0 14.7 0 14.5 12 16.6 38 15.0 22 13.2 10 13.5 21 15.4 37 17.2 65 16.8 64 14.0 27 13 13.2 3 15.2 17 14.4 26 12.7 9 12.6 22 15.1 35 17.2 62 16.4 60 13.5 30 00 14 12.8 0 14.1 12 13.9 20 12.3 8 12.2 19 14.1 39 15.4 44 15.2 45 1.2.9 30 O 15 13.7 0 13.9 18 12.3 0 11.9 0 13.6 47 14.3 36 14.5 32 11.8 50 16 
13.3 52 13.6 33 13.9 37 11.5 53 17 12.8 54 12.6 43 13.1 44 11.3 49 18 12.5 52 12.3 47 12.5 48 11.3 48 19 
12.2 55 12.3 49 12.3 53 11.1 43 

21 12.2 57 12.2 53 12.3 55 10.9 5) 21 
12.2 57 11.7 45 12.0 54 10.7 53 

2 11.9 57 11.7 54 11.9 54 10.6 62 23 11.8 58 11.7 53 11.9 52 10.6 62 24 
11.7 54 11.7 53 11.8 51 10.5 62 25 11.5 51 11.6 48 11.7 49 10.3 64 26 
11.1 44 11.5 40 11.5 49 10.2 60 27 10.8 42 11.0 1 11.1 52 10.2 56 28 10.6 20 10.7 35 10.2 48 29 
10.6 0 10.7 2 10.2 0 30*



Temperature (oC) and TransmissJ-ity (%T) data collected 
during the plankton survey of July 19, 1978.  

UNIT 1 UNITS 2 & 3 
DEPTH 
(meters) Stations Stations 

1 2* 3* 4 5* 6 7 9 10 11 12 13 14 15 016 Gj7 
% T oC %T o % T oC ZT oC %T C %T OC %T oC %T C %T oC %T oC %T oC ZT oC %T C %T C %T C %T 

0 19.9 15 21.2 8 21.1 8 20.4 16 19.2 32 20.4 15 21.3 16 20.4 26 19.1 31 17.8 29 19.0 31 19.8 25 19.0 44 
1 19.9 14 21.2 8 21.1 4 20.3 21 19.0 37 19.9 15 20.4 16 20.4 26 19.1 32 17.8 30 18.9 35 19.6 28 19.0 44 
2 19.7 14 21.2 6 20.8 4 20.3 21 17.5 61 19.4 42 20.4 18 20.4 24 19.0 34 17.7 50 18.8 42 19.4 45 18.9 46 
3 18.9 10 21.2 . 4 20.8 5 20.2 20 16.0 61 19.4 42 20.4 16 20.2 20 18.4 38 17.6 58 17.4 67 18.3 63 17.4 66 
4 18.7 10 20.4 4 20.8 6 19.7 22 15.3 65 19.2 46 20.2 24 19.9 14 17.4 50 16.6 66 17.2 68 18.0 64 17.2 67 
5 18.4 7 19.7 8 20.4 4 19.4 23 14.5 65 16.5 72 19.9 24 19.2 14 17.0 48 16.1 69 17.2 68 17.8 63 17.0 67 
6 17.9 5 19.4 18 18.6 15 18.9 27 14.1 57 16.0 65 19.4 32 17.0 18 16.8 46 15.8 70 17.2 68 17.5 64 1.6.5 67 
7 16.8 4 18.2 16 17.0 25 17.6 29 13.7 54 16.0 60 18.9 40 16.5 26 16.0 41 15.4 70 17.2 69 16.5 64 16.5 67 
8 16.0 4 . 16.5 16 16.5 2 17.3 34 13.5 37 16.0 54 16.5 44 16.0 26 15.4 33 14.2 69 16.9 68 15.9 63 16.1 66 
9 16.0 4 15.5 8 15.5 1 16.1 12 13.3 43 15.5 52 16.0 46 16.0 30 15.1 29 13.6 68 16.4 66 15.9 63 15.4 66 

10 15.5 5 14.0 5 15.0 2 14.6 0 12.7 30 15.1 40 16.0 34 15.3 8 14.3 17 13.1 68 15.6 67 15.1 60 14.9 62 
11 11.3 17 14.5 32 15.5 21 14.5 5 14.0 17 12.9 68 15.0 67 14.8 58 14.0 60 
12 11.0 13 13.5 32 14.5 10 14.3 4 13.3 8 12.5 69 14.5 67 14.5 56 13.3 58 
13 10.9 10 12.9 18 14.0 4 13.5 2 11.8 0 12.2 68 13.4 63 14.3 54 32.5 52 
14 11.3 3 12.6 15 14.0 2 13.5 1 11.3 0 11.9 63 13.3 58 13.2 46 11.6 52 
15 11.1 0 12.6 2 14.0 0 13.0 0 11.6 55 13.1 54 12.7 52 11.4 55 
16 11.4 54 12.0 54 12.6 52 11.1 54 
17 11.1 56 11.4 62 12.3 56 10.6 55 
18 10.9 62 11.3 58 12.0 56 11.7 56 
19 10.5 63 11.1 47 11.9 58 11.4 54 
20 10.3 54 10.9 43 11.8 56 11.1 52 
21 10.0 44 10.9 52 11.8 59 11.1 49 
22 9.9 60 10.7 49 11.8 59 11.0 46 
23 9.8 65 10.6 43 11.7 48 11.0 46 
24 . 9.6 62 10.6 40 11.4 44 11.0 42 
25 9.5 66 10.5 36 11.0 44 10.9 42 
26 9.5 69 10.4 36 10.9 44 10.6 41 
27 9.2 58 10.3 36 10.7 38 10.3 41 
28 9.2 31 10.3 0 10.7 0 10.1 20 
29 9.2 19 10.1 0 
30 9.2 0 

*Station not included in program on second day of survey



Temperature ('C) and Transmissivity (%T) data collected 

during the plankton survey of July 20, 1978.  

UNIT 1 UNITS 2 & 3 
DErTH 
(meters) Stations Stations 

1 2* 3* 4 5* 6 7 9 10 11 12 13 14 15 16 17 

OC 7T oC %T C 7TC %T 0 C %T 0C 7T oC %T oC T 'C %T oC %T oC %T oC %T 0 C %T 0 T -C %T 

0 18.4 2 19.4 4 19.2 7 18.9 14 17.2 10 18.4 12 19.4 8 19.8 14 19.8 26 17.1 53 18.2 17 17.4 48 18.7 26 

1 118.0 1 19.4 4 19.2 .7 18.9 15 15.8 13 17.9 13 19.4 8 19.2 17 19.6 26 16.9 53 17.5 22 17.2 52 17.8 32 

2 17.5 1 18.9 3 17.9 5 18.4 16 15.0 27 17.7 16 18.9 11 19.0 19 19.3 26 16.3 71 16.7 48 17.0 57 17.8 45 

3 16.5 0 18.4 10 17.5 4 16.7 11 14.5 40 17.5 36 17.5 36 17.5 21 18.5 30 15.0 81 16.3 59 16.5 62 17.3 56 

4 16.0 3 16.5 20 15.3. 7 17.0 8 13.4 64 16.5 48 14.5 34 16.5 32 17.2 30 13.9 81 15.7 67 16.3 66 17.2 58 

5 115.7 .4 16.0 27 14.7 9 14.0 8 13.2 71 15.0 52 15.1 29 15.9 37 15.4 38 13.5 82 15.4 67 16.0 68 15.9 64 

6 13.7 4 15.0 21 14.3 3 13.5 1 13.1 63 14.3 60 14.0 27 14.8 28 14.8 26 12.9 81 15.2 76 15.0 70 15.3 66 

7 13.2 14 14.5 6 13.7 14 12.6 4 12.6 70 14.0 58 13.7 23 14.5 24 14.6 25 12.6 71 15.0 80 14.5 72 14.9 64 

8 12.9 19 14.5 6 13.5 3 12.4 4 12.2 70 14.0 55 13.5 20 12.8 10 14.5 23 12.6 68 15.0 82 14.0 74 14.8 64 

9 12.4 20 14.0 6 12.9 1 12.4 2 11.8 68 13.5 51 13.5 27 12.3 30 13.6 22 12.6 66 14.8 84 13.4 76 13.3 70 

10 12.4 16 13.5 6 12.4 0 12.4 0 11.5 69 13.5 45 13.5 23 12.0 36 11.8 31 12.6 66 14.0 82 13.2 77 13.1 68 

11 11.1 66 12.9 41 12.9 26 10.7 55 10.8 40 12.4 68 13.7 79 13.2 76 13.1 68 

12 10.9 63 12.6 40 12.4 33 12.1 44 * 42 12.3 68 13.5 76 13.1 74 12.9 68 

1 13 11.8 54 12.4 40 12.4 11 11.9 16 12.2 36 12.2 68 13.4 75 12.9 75 12.8 68 

OD 14 11.4 42 12.2 22 12.2 6 11.9 0 12.2 22 11.9 68 13.3 75 12.8 75 12.6 64 

0 15 11.4 0 12.2 2 12.2 0 11.9 0 11.8 67 13.3 75 12.7 74 12.5 56 

16 11.5 64 13.2 77 12.7 72 12.0 49 

17 
11.4 65 13.1 76 12.5 66 11.4 52 

18 11.0 62 12.5 70 11.9 66 * 58 

19 11.9 62 12.5 70 11.5 56 * 57 

20 11.7 86 12.3 74 11.1 65 12.3 55 

21 11.6 80 12.2 76 11.5 68 11.9 53 

22 11.5 76 12.0 74 11.4 69 11.8 52 

23 .11.4 
68 11.7 74 11.4 72 11.7 51 

24 11.4 62 11.6 74 11.3 68 11.6 53 

25 11,4 61 11.5 74 11.0 68 11.5 54 

26 11.4 60 11.3 69 10.7 60 11.5 51 

27 11.3 54 11.0 49 10.6 53 11.4 32 

28 10.9 20 10.9 0 10.5 20 11.3 28 

29 10.8 10 10.5 0 11.3 27 

32 10.8 0 11.3 0 

*Station not included in program on third day of survey 

00 0



Temperature (oC) and Transmissivity (%T) data collected 
during the plankton survey of September 8, 1978.  

DEPTH UNIT 1 UNITS 2 & 3 
(meters) Stations Stations 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 OC %T oC %T oC %T oC %T oC %T oC ZT oC %T oc %T oC %T oC %T 
0
C %T oC %T oC %T OC %T oC %T OC %T 'OC %T 

0 19.9 22 20.8 44 21.1 48 21.5 63 21.3 63 21.3 60 21.3 62 * 26 18.1 22 20.4 42 20.8 65 21.3 63 47 * 28 * 63 * 60 * 56 
1 19.6 21 20.8 45 20.8 46 21.5 60 21.3 64 Z1.5 60 21.3 62 26 18.1 21 20.4 39 20.8 65 21.5 64 47 28 62 59 57 2 19.6 20 20.4 44 20.8 48 21.1 55 21.1 59 Z1.3 60 21.1 60 25 18.0 21 20.2 38 20.6 64 21.3 66 47 28 66 63 57 .3 9.6 20 20.4 42 21.0 47 20.8 52 20.8 58 21.1 59 20.8 60 23 18.0 21 19.9 37 20.6 60 21.1 67 47 28 67 64 56 4 9.9 20 20.4 37 20.4 44 20.6 48 20.8 55 0.8 57 20.8 55 12 18.0 25 19.4 37 20.6 58 20.8 67 50 29 66 64 54 
5 9.9 19 20.2 37 20.4 35 20.6 48 20.8 54 0.6 52 20.8 54 13 17.9 24 19.4 36 20.6 58 20.8 67 52 33 66 64 53 
6 9.9 19 20.2 37 20.2 34 20.6 47 20.6 54 0.4 50 20.8 51 5 L7.9 21 19.4 28 20.6 57 20.8 67 50 38 65 63 52 
7 19.9 20 20.2 34 20.2 31 20.6 46 20.6 47 0.4 51 20.3 50 3. 7.8 21 19.4 27 20.4 56 20.8 65 50 38 65 63 52 
8 9.9 20 19.9 33 20.0 28 20.4 34 20.4 40 0.4 51 20.1- 50 3 7.8 19 19.4 29 20.4 58 20.6 63 50 38 64 63 54 
9 19.6 20 18.6 33 20.0 25 20.2 20 20.2 23 10.4 37 19.8 42 2 17.8 17 18.6 32 20.4 63 20.4 60 33 38 64 62 57 

10 8.2 20 18.4 15 19.6 17 18.6 14 L9.9 18 0.2 36 19.6 39 0 17.5 18 18.9 44 20.4 64 20.4 60 31 34 64 62 59 
11 L7.1 20 16.6 38 17.9 66 20.2 61 20.4 63 30 32 65 62 60 
12 16.4 55 17.9 62 18.2 59 20.2 64 20 33 65 62 60 
13 L6.0 56 17.5 45 17.7 33 19.9 50 18 37 65 61 62 
14 15.6 0 17.5 39 17.6 30 19.9 37 0 29 . 66 62 63 
15 5.3 0 17.4 25 17.4 26 19.3 18 0 24 70 62 63 
16 60 70 63 64 
17 60 63 62 63 
18 60 64 64 62 
19 64 62 63 62 
20 68 63 62 61 

On 21 69 61 60 60 
I 22 70 56 61 56 

23 .2.3 70 46 62 55 
24 .2.2 70 42 59 50 
25 2.0 68 35 58 38 
26 .2.0 65 39 50 34 
27 .2.0 60 26 41 33 
28 (1.4 54 22 30 36 
29 L0.1 40 18 25 5 
30 8.5 10 0 0 0 

*Equipment failure



Temperature (OC) and Transmissivity (%T) data collected 
during the plankton survey of September 9, 1978.  

DEPTH UNIT 1 UNITS 2 & 3 

(meters) Stations Stations 
1 2* 3* 4 5* 6 7 8 9 10 11 12 13 14 15 16 17 

oC %T oC %T 'C %T Oc %T oC %T oC %T oC %T oC 8T OC %T OC %T OC %T OC %T oC %T OC %T OC %T OC %T oC %T 
0 20.4 17 21.1 41 21.3 39 21.1 55 20.3 24 16.4 30 20.4 52 20.6 70 20.8 66 21.3 60 21.3 40 20.3 70 17.7 68 L8.5 62 
1 20.4 18 21.1 41 21.3 39 21.1 54 20.3 22 15.9 30 20.4 51 20.6 70 20.8 66 21.3 60 18.5 40 19.8 70 16.8 71 17.2 63 
2 20.4 18 20.8 47 21.1 40 20.8 52 20.3 21 15.9 32 20.4 51 20.6 70 20.8 66 21.1 60 17.7 38 19.4 68 16.6 70 17.0 66 
3 20.4 17 20.6 51 20.8 47 20.8 51 20.3 18 15.3 32 20.4 52 20.6 71 20.8 67 21.1 58 16.8 40 16.8 68 15.9 70 15.9 68 
4 20.4 16 20.6 50 20.8 48 20.8 49 19.8 14 15.3 26 20.4 52 20.6 71 20.6 69 21.1 58 16.6 50 16.8 70 15.9 72 15.3 68 
5 20.4 16 20.6 48 20.6 47 20.6 41 .9.8 8 14.8 24 20.4 52 20.6 71 20.6 70 20.8 57 16.1 50 15.9 70 15.7 72 L5.3 70 
6 20.2 16 20.6 42 20.6 45 20.6 37 19.6 8 14.8 22 20.4 53 20.4 72 20.6 70 20.6 49 15.9 58 15.9 68 15.3 72 15.3 68 
7 20.2 15 20.2 35 20.6 41 20.6 23 19.4 6 14.2 20 20.2 54 20.4 73 20.6 70 20.4 38 15.9 58 15.3 68 15.0 72 L4.9 68 
8 19.4 15 19.4 18 20.2 38 20.6 21 9.4 6 13.6 20 19.6 46 20.2 71 20.4 66 20.2 33 15.9 58 14.8 66 15.0 72 .4.8 70 
9 19.4 16 18.6 16 19.9 31 20.6 11 9.4 8 13.6 20 19.6 40 19.6 63 20.4 65 19.5 27 15.7 64 14.8 68 14.8 72 14.8 68 

10 19.2 10 18.6 16 19.9 8 20.4 4 19.0 6 13.4 22 19.2 36 19.4 53 20.2 60 19.4 26 15.7 72 14.5 68 14.8 72 14.5 68 
11 .9.0 0 12.5 30 18.2 34 18.2 45 20.2 52 19.4 26 14.8 74 14.2 70 14.5 72 .3.7 68 
12 11.9 30 18.2 42 16.5 42 19.9 45 19.2 33 13.6 74 14.2 72 14.2 72 3.1 65 
13 11.6 45 17.0 42 16.5 31 18.9 35 18.4 17 13.1 70 13.4 72 13.6 70 12.7 65 
14 11.4 10 16.1 15 16.3 18 18.8 14 18.0 10 12.5 70 13.1 72 13.1 68 2.5 63 
15 11.1 0 15.8 0 16.3 2 18.5 0 18.0 0 12.3 68 12.5 70 12.5 68 2.5 63 
16 11.9 66 12.5 70 12.5 66 .2.4 60 
17 11.4 64 12.5 70 12.5 64 11.4 50 
18 10.8 60 12.5 70 12.5 64 0.3 42 
19 10.3 62 12.3 70 12.5 62 9.8 54 

0 20 10.1 60 12.3 69 11.9 56 8.8 60 
21 10.1 50 11.9 69 11.1 44 8.3 50 
22 9.2 36 11.9 69 10.3 35 8.3 55 
23 8.3 52 11.9 69 7.3 54 7.8 56 
24 7.8 60 11.6 69 7.3 50 7.8 54 
25 7.8 50 11.5 67 7.3 46 7.5 40 
26 7.6 44 11.4 60 7.3 46 7.5 38 
27 7.5 40 10.3 38 7.3 20 7.3 36 
28 7.5 20 10.3 20 7.3 0 7.3 30 
29 7.3 10 10.3 5 7.3 0 7.3 2 
30 7.3 6 10.3 0 7.3 0 7.3 30 

*Station not included in program on second day of survey 

0 0



Temperature (oC) and Transmissivity (%T) data collected 
during the plankton survey of Septt.nber 10, 1978.  

DEPTH UNIT 1 
(meters) . Stations Stations 

1 2* 3* 4 5* 6 7 8 9 10 11 12 13 14 15 16 17 
0
C %T OC %T oC %T oC %IT oC T oC XT oC %T oC %T OC %T oC 1T OC 1 T oC 1 T oC 1 T C C1 0c1 5 0

1%T 0
C 1T 0 20.4 18 20.8 24 20.8 20 21.3 25 18.1 34 2. 41 0229 0839 084221.3 38 20.8 60 19.4 60 0.3 66 19.4 74 1 2a.2 18 20.6 23 20.8 20 21.1 25 17.7 34 19.6 37 20.2 29 20.6 39 20.8 42 21.3 38 20.3 60 18.5 60 9.8 66 19.4 75 2 20.2 17 20.6 23 20.8 19 21.1 26 16.8 30 19.0 38 20.2 41 20.6 39 20.8 43 21.3 42 19.4 64 17.2 70 9.0 68 18.4 87 3 20.2 17 20.6 26 20.6 19 20.8 28 16.4 30 18.5 44 20.2 41 20.6 41 20.8 45 20.8 44 19.1 74 1 1.9 85 

20.4 22 20.4 19 20.6 34 5.9 30 18.1 52 20.4 45 20.6 41 20.6 47 20.8 45 18.6 78 16.8 74 8.1 72 15.9 87 5 19.6 16 20.2 21 20.2 20 20.4 34 5.3 32 17.2 74 20.2 45 20.4 52 20.4 49 20.8 45 18.5 81 16.8 82 7.9 76 15.7 87 6 18.9 14 19.6 22 19.9 20 19.6 33 4.8 24 16.8 74 20.2 59 20.2 58 20.4 53 20.6 45 18.1 84 153 86 7.7 80 15.7 86 7 18.2 16 19.4 27 19.9 17 19.4 27 3.6 12 15.9 72 20.2 48 19.6 66 20.2 59 20.4 47 18.1 86 13.6 87 66. 87 15.7 85 8 17.9 19 19.2 27 19.3 16 19.4 25 2.5 2 15.9 66 20.2 34 19.4 69 19.9 52 19.9 36 15.9 90 13.1 87 15.9 90 15.3 85 
9 16.3 17 19.2 25 18.6 16 18.6 8 1.9 2 13.6 60 19.9 30 19.2 67 19.9 55 19.9 33 11.9 84 13.1 89 15.0 90 14.2 85 10 16.0 9 17.0 23, 18.6 16 18.4 7 1.4 8 12.5 58 19,4 26 18.9 59 19.9 67 19.4 31 11.9 80 13.1 86 14.8 90 13.6 85 11 

10.3 26 19.2 22 18.4 54 19.2 64 18.9 33 11.9 80 13.1 85 4.8 90 12.5 80 12 
10.3 20 19.2 20 18.2 49 17.9 57 17.7 24 11.9 68 12.6 82 13.6 88 12.5 75 13 10.3 6 17.9 12 17.9 32 17.3 39 17.7 20 11.6 62 12.3 80 3.1 87 12.5 78 

14 10.3 2 17.5 10 17.7 19 17.0 26 17.0 16 11.9 58 11,9 78 12.5 84 12.3 78 15 
10.3 2 17.5 0 17.1 2 16.5 5 17.0 8 11.4 48 11.0 76 1.9 84 11.9 74 

17 10.8 50 10.8 77 .1.5 82 11.6 72 
18 9.8 38 10.5 76 L1.4 80 11.4 70 
19 9.3 48 10.1 60 L1.1 76 11.1 65 
20 8.8 64 10.1 55 L0.3 68 10.3 62 20 

8.3 64 9.8 55 9.3 60 9.8 60 
22 8.3 60 9.3 56 8.8 68 9.3 56 
2 7.8 58 9.3 57 8.3 65 9.1 58 24 

7.3 30 8.8 56 8.3 65 8.3 74 25 
7.3 34 8.3 55 8.3 67 7.8 74 

26 7.3 34 8.3 53 8.1 63 7.8 70 25 
7.3 52 8.3 53 7.8 54 7.8 58 

28 7.3 26 8.3 SO 7.8 50 6.9 45 27 
7.1 4 8.2 40 7.8 47 6.9 42 28 
7.1 1 8.1 2 7.8 4 6.7 10 29 
7.1 1 7.8 30 7.8 2 6.7 2 

*Station not included in program on third day of survey



Temperature (0C) and Transmissivity (%T) data collected 
during the plankton survey of November 16, 1978.  

DEPTH UNIT 1 UNITS 2 6 3 
(meters) . Stations Stations 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Oc %T oc %T oC % oC C C 4C%T oC % ZT oC %T OC %T oC 9% OC 11 OC %T OC %T OC %T OC %T OC %T oc %T OC %T 
0 16.8 59 17.7 45 18.7 45 18.7 45 17.7 68 17.7 68 17.7 67 L7.6 62 17.7 60 17.7 61 18.2 65 17.7 72 17.3 64 17.3 54 17.3 70 17.6 68 17.2 67 
1 16.9 59 17.7 50 18.7 46 18.5 45 17.7 68 17.7 68 17.7 67 17.6 60 17.6 61 17.7 61 17.7 65 17.7 72 17.3 64 17.2 58 17.3 69 17.3 67 L7.2 67 
2 16.9 60 17.7 50 18.5 47 18.2 47 17.7 69 17.7 68 17.7 67 17.6 61 17.6 60 17.2 61 17.7 66 17.7 72 17.3 64 17.2 61 17.2 69 17.3 67 L7.1 67 
3 17.2 60 17.2 55 17.7 47 18.0 55 17.7 69 17.7 68 17.7 59 17.5 60 17.5 60 16.9 61 17.7 68 17.2 72 17.2 64 17.0 60 17.1 69 17.2 66 17.1 67 
4 17.2 60 17.5 60 17.7 59 17.7 58 17.7 68 17.7 68 17.7 60 .7.5 60 17.4 59 16.8 61 17.7 69 17.2 72 17.2 63 17.0 60 17.1 70 17.2 66 L7.1 67 
5 17.2 60 17.5 60 17.7. 63 17.7 60 17.7 69 17.7 67 17.7 55 7.4 60 17.4 58 16.8 62 17.7 67 17.2 72 17.2 63 17.0 60 17.0 69 17.2 66 .7.1 66 
6 17.2 61 17.5 64 17.7 63 17.7 61 17.7 69 17.7 67 17.7 55 7.4 60 17.3 58 16.8 62 17.7 69 17.2 71 17.1 61 17.0 60 17.0 68 17.2 66 7.1 66 
7 17.2 61 17.2 67 17.5 64 17.5 61 17.5 69 17.7 67 17.5 52 .7.4 59 17.3 57 16.8 62 17.5 68 17.5 72 17.1 61 17.0 60 17.0 68 17.1 66 .7.1 66 
8 17.2 61 17.2 68 17.5 64 17.5 65 17.5 66 17.5 67 17.5 50 7.2 58 17.2 55 16.8 61 17.5 68 17.5 71 17.0 60 17.0 60 17.0 . 68 17.1 66 7.1 66 
9 17.2 61 17.2 74 17.5 63 17.5 65 17.5 67 17.5 67 17.2 50 7.2 58 17.1 54 16.8 61 17.5 68 17.5 71 17.0 59 16.9 60 17.0 68 17.1 66 17.0 66 

10 17.2 61 17.2 74 17.2 65 17.5 65 17.5 68 17.5 67 17.2 51 L7.2 58 17.0 53 16.8 60 17.5 68 17.5 70 17.0 60 16.9 60 17.0 68 17.1 66 L7.0 66 
11 17.2 61 17.2 68 17.2 66 17.5 63 17.5 67 17.5 67 17.2 49 .7.2 56 16.9 51 16.9 59 17.2 68 17.5 71 17.0 59 16.9 60 17.0 68 17.1 66 17.0 66 
12 17.2 61 17.2 70 17.2 66 17.5 64 17.5 68 17.5 67 17.2 49 7.2 58 16.8 51 16.9 58 17.5 68 17.5 71 16.9 57 16.9 60 17.0 68 17.1 66 6.9 66 
13 7.1 53 16.6 51 16.8 58 17.5 68 17.2 70 16.7 55 16.9 60 17.0 68 17.1 66 16.9 66 
14 16.6 52 16.8 57 17.5 6.9 17.2 70 16.7 53 16.9 60 17.1 68 17.1 66 16.9 66 
15 16.6 52 16.8 60 17.5 69 17.2 70 16.6 0 16.9 61 17.1 68 17.1 67 16.9 66 
16 16.9 61 17.1 68 17.1 67 16.9 65 
17 16.9 62 17.1 68 17.1 67 6.9 64 
18 16.9 62 17.1 68 17.0 67 L6.9 64 
19 16.9 62 17.1 69 16.9 67 6.8 64 
20 16.9 62 17.1 69 16.8 67 6.8 64 

0 21 16.9 62 17.0 68 16.6 66 16.8 64 
22 16.9 63 16.6 68 16.6 66 16.8 64 
23 16.9 64 16.6 68 16.6 66 6.8 64 
24 16.9 64 16.5 67 16.2 64 16.8 64 
25 16.9 64 16.4 66 16.1 63 6.7 64 
26 16.9 64 16.3 66 15.9 63 6.6 64 
27 16.9 65 16.2 66 15.8 63 6.6 64 
28 16.6 65 16.0 68 15.1 63 16.5 63 
29 16.6 65 15.9 67 15.1 64 6.3 63 
30 16.6 63 15.5 69 15.0 64 5.8 61 

* 0



* 0 * 

Temperature (oC) and Transmissivity (%T) data collected 
during the plankton survey of No ember 17, 1978.  

DEPTH UNIT 1 UNITS 2 & 3 
(meters) Stations Stations 

1 2* 3* 4 5* 6 7 8 9 10 11 12 13 14 15 16 1.7 0 c 1 T C 1. 6C Z1. 6C T 1C ZT 6C 7T .C T C *T c 7 2C 65 1C %T c T 7C %T |C 17 * C*ZT 1.C9T 1.C %T 0 17.2 59 17.7 68 17.7 66 17.7 62 17.6 17.7 ** 17.2 65 17.5 71 17.7 70 17.7 73 17.7 ** 17.9 ** 18.2 8.1 1 17.2 59 18.2 68 17.7 66 17.7 62 17.5 17.7 17.2 65 17.5 71 17.7 71 17.7 73 17.7 17.9 18.2 8.1 2 17.2 59 17.7 68 17.7 66 17.7 64 7.5 17.6 17.2 65 17.5 71 17.7 71 17.7 73 17.7 17.8 [8.1 8.1 3 17.2 60 17.5 68 17.7 67 17.7 67 17.5 17.6 17.2 61 17.5 71 17.7 72 17.7 73 17.7 17.7 8.1 7.8 4 17.2 61 17.5 68 17.5 69 17.5 65 7.5 17.6 17.2 62 17.5 71 17.7 77 1.7.7 72 17.7 17.7 17.9 .7.9 5 17.5 59 17.2 68 17.5 69 17.5 66 7.5 17.6 17.2 63 17.2 71 17.5 80 17.5 73 17.7 17.6 7.9 L7.9 6 17.5 62 17.2 68 17.5 70 17.5 67 7.5 17.6 17.2 68 17.2 72 17.5 1 17.5 73 17.6 17.6 7.7 7.9 7 17.5 63 16.9 68 17.5 71 17.5 66 7.5 17.6 17.2 65 17.2 71 17.5 78 17.5 73 17.6 17.6 7.7 .7.9 8 17.5 63 16.8 68 17.5 71 17.5 67 7.4 17.5 17.2 64 17.2 71 17.5 76 17.5 73 17.6 17.5 .7.7 .7.9 9 17.5 63 16.8 68 17.5 70 17.5 69 .7.4 17.5 17.2 64 16.9 71 17.5 79 17.2 72 17.6 17.5 7.6 7.9 10 17.5 63 16.8 70 17.2 69 17.5 69 7.4 17.5 17.2 64 16.8 71 17.5 79 17.2 71 17.6 17.5 17.6 7.8 11 17.5 63 16.8 70 17.2 69 17.5 67 7.4 17.4 16.8 63 16.8 71 17.5 79 17.2 71 17.6 17.5 7.6 .7.8 12 17.5 63 16.8 70 17.2 69 17.5 67 7.4 17.4 16.8 63 16.8 71 17.2 78 17.2 71 17.6 17.5 7.6 7.8 13 7.3 17.4 16.8 63 16.8 71 17.2 77 16.9 71 17.6 17.4 17.6 7.8 14 
17.4 16.8 63 16.8 71 17.2 76 17.2 70 17.6 17.4 7.6 -7.8 15 
17.3 16.8 64 16.8 71 17.2 75 17.2 71 17.6 17.3 7.6 7.7 16 

17.6 17.3 .7.6 7.7 17 
17.6 17.2 .7.6 7.7 18 
17.6 17.2 17.6 7.  19 
17.6 17.2 .7.5 .7.7 20 
17.6 17.2 7.5 7.7 00 21 
17.4 1.7.2 L7. 57.  VI 22 
17.4 17.2 .7.5 7.7 23 
17.3 17.2 7.4 7.7 

2417.3 17.1 7.3 .7.7 
2517.2 16.8 .6.5 .7.7 
2616.3 15.9 6.3 7.6 
2716.1 15.5 6.0 6 8 
2815.9 15.1 .5.8 6.7 
2915.6 15.1 5.5 6.3 30 

*Station not included in program on second day of survey 
**Equipment failure



Temperature ( C) and Transmissivity (%T) data collected 
during the plankton survey of November 18, 1978.  

DEPTH UNIT 1 UNITS 2 6 3 
(meters) Stations Stations 

1 2* 3* 4 5* 6 7 8 9 10 11 12 13 14 15 16 17 
OC %T oC %T oC %T oC %T oC %T oC IT OC %T oC %T oC %T oC %T OC %T oC %T OC %T oC %T OC %T OC %T OC %T 

0 16.9 18.2 ** 17.2 ** 17.5 ** 6.9 59 17.2 17.2 ** 17.7 ** 17.7 ** 18.7 ** 18.2 ** 18.4 ** 8.5 ** 18.8 ** 
1 16.9 17.9 17.2 17.5 16.9 59 16.8 17.2 17.7 17.5 18.6 18.1 18.4 18.5 18.8 
2 16.9 17.7 17.2 17.5 16.9 59 16.9 L7.2 17.5 17.2 18.5 18.0 18.3 18.5 18.8 
3 16.8 17.7 16.8 17.5 16.8 59 16.8 L6.9 17.2 17.2 18.5 17.8 18.2 18.2 18.8 
4 16.8 17.7 16.8 17.5 .6.8 59 16.8 [6.9 17.2 16.9 18.4 17.8 18.0 18.1 18.7 
5 16.8 17.5 16.8 L7.2 .6.8 59 16.8 16.9 16.8 16.9 18.3 17.7 18.0 1.8.0 18.7 
6 16.9 17.2 16.9 17.2 .6.8 59 16.8 L6.9 16.8 16.9 18.3 17.7 18.0 18.0 18.7 
7 16.8 16.9 16.8 16.9 .6.9 59 16.8 .6.9 16.8 16.9 18.2 17.6 18.0 8.0 18.7 
8 16.8 16.9 16.8 16.8 6.8 59 16.8 6.9 16.8 16.8 18.1 17.6 18,0 8.0 18.7 
9 16.8 16.8 16.8 16.8 .6.8 59 16.8 .6.8 16.8 16.8 18.1 17.6 18.0 .8.0 18.7 

10 16.9 16.8 16.8 16.8 .6.8 59 16.8 .6.8 16.8 16.8 18.1 17.6 18.0 8.0 18.7 
11 16.9 16.8 16.8 16.8 .6.9 59 16.8 L6.8 16.8 16.8 18.1 17,6 17.9 .7.9 18.7 
12 16.8 16.8 16.8 16.8 L6.9 59 16.8 -6.8 16.6 16.8 18.1 17.6 17.9 .7.9 18.7 
13 18.1 17.6 17.9 . 7.8 18.7 
14 18.1 17.6 17.9 7.8 18.7 
15 17.9 17.6 17.9 7.8 18.7 
16 17.1 17.6 17.8 L7.8 18.6 
17 16.6 17.4 17.8 .7.7 17.5 
18 16.6 16.6 17.7 7.7 17.1 
19 16.5 17.7 7.5 16.9 
20 16.5 17.7 7.3 16.7 
21 16.5 17.7 7.2 16.7 

00 22 16.5 17.6 7.2 16.7 
ON 23 16.4 17.6 7.2 16.7 

24 16.3 17.5 7.2 16.6 
25 16.1 17.5 .7.1 16.6 
26 16.1 17.2 .6.3 16.5 
27 15.9 16.8 16.2 16.5 
28 15.8 16.5 16.2 16.4 
29 15.5 16.4 16.0 16.4 
30 

*Station not included in program on third day of survey 
**Equipment failure 

0 0



Gross current velocity expressed as an estimate of the distance traveled during the 
time interval between set and recovery of a drogue. Direction is magnetic compass 
heading from the point at which the drogue was deployed.  

Estimated Elapsed 
Program Date Station Distance Time Speed Direction 

(ft) (min) (knots) (magnetic) 

Unit 1 3/ 7/ 78 1 825 39 0.21 850 
2 DROGUE LOST 
3 1155 40 0.28 900 
4 DROGUE LOST 
5 325 40 0.20 1100 
6 DROGUE LOST 
7 120 95 0.01 95 

Unit 1 5 /11/78 1 990 46 0.21 2800 
2 500 40 0.12 3000 
3 500 42 0.12 3300 
4 500 35 0.14 45 
5 2640 59 0.44 3300 
6 300 56 0.05 450 
7 1320 87 0.15 3000 
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Gross current velocity expressed as an estimate of the distance traveled during the 
time interval between set and recovery of a drogue. Direction is magnetic compass 
heading from the point at which the drogue was deployed.  

Estimated Elapsed 
Program Date Station Distance Time Speed Direction 

(ft) (min) (knots) (magnetic) 

Unit 1 7/14/78 1 5280 75 0.70 800 
2 1500 40 0.37 1000 
3 2640 45 0.58 1000 
4 1000. 35 0.28 1100 
5 DROGUE LOST 
6 2640 40 0.65 1200 
7 10560 125 0.83 520 

7/19/78 1 1980 60 0.32 1300 
4 750 33 0.22 900 
6 500 45 0.11 1700 
7 990 34 0.29 1300 

7/20/78 1 300 20 0.15 . 2800 
4 700 62 0.11 2500 
6 50 29 0.02 1500 
7 25 42 0.006 600 

Units 2 & 3 7/17/78 9 660 28 0.23 550 
10 1320 37 0.35 250 
11 2640 71 0.37 1200 
12 1760 36 0.48 950 
13 1320 37 0.35 1100 
14 1980 57 0.34 600 
15 2640 60 0.43 750 
16 . 2640 60 0.43 750 
17 3960 54 0.72 1250 

7/19/78 9 1760 38 0.46 150 
10 3960 62 0.63 120 
11 2640 68 0.38 90 
12 750 39 0.19 230 
13 2640 25 1.04 120 
14 2640 41 0.64 120 
15 1760 44 0.39 130 
16 2640 43 0.61 115 
17 1760 39 0.45 145 

7/20/78 9 1760 37 0.47 130 
10 500 34 0.15 120 
11 70 33 0.02 120 
12 1320 33 0.39 110 
13 1320 28 0.47 140 
14 1320 37 0.35 120 
15 2640 45 0.58 120 
16 2640 44 0.59 120 
17 3520 45 0.77 125 
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Gross current velocity expressed as an estimate of the distance traveled during the 
time interval between set and recovery of a drogue. Direction is magnetic compass . heading from the point at which the drogue was deployed.  

Estimated Elapsed 
Program Date Station Distance Time Speed Direction 

(ft) (min) (knots) (magnetic) 

Unit 1 9/ 8/ 78 1 210 51 0.04 2800 

2 375 80 0.05 00 
3 150 36 0.04 300 

4 150 40 0.04 900 
5 210 30 0.07 300 
6 150 36 0.04 600 

7 300 26 0.10 1200 
8 300 33 0.09 00 

9/ 9/ 78 1 150 46 0.03 160 

4 90 34 0.03 60 
6 105 30 0.03 80 

7 120 30 0.04 70 
8 350 42 0.08 1850 

9/10/ 78 1 150 40 0.04 200 

4 195 26 0.07 900 
6 180 30 0.06 100 
7 300 29 0.10 1100 
8 900 118 0.07 1100 

Units 2 & 3 9 /8 /78 9 450 -99 0.04 2650 

10 300 47 0.06 3200 

11 210 42 0.05 1300 

12 150 43 0.03 600 

13 600 27 0.22 1100 
14 900 61 0.15 2900 
15 900 71 0.13 3500 
16 900 49 0.18 220 
17 750 62 0.12 800 

9 /9 /78 9 900 46 0.19 1300 
10 120 37 0.03 160 
11 90 40 0.02 900 
12 225 29 0.08 60 
13 300 31 0.10 80 
14 900 136 0.06 50 
15 3000 76 0.39 650 
16 2400 65 0.36 600 
17 1800 64 0.28 1000 

9 /10/ 78 9 1500 40 0.37 1050 
10 195 30 0.06 120 
11 180 31 0.06 100 
12 375 35 0.11 900 
13 375 10 0.37 100 
14 3000 82 0.36 1300 
15 3000 65 0.46 1100 

16 3600 50 0.71 . 1050 
17 3600 65 0.54 1100 
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Gross current velocity expressed as an estimate of the distance traveled during the 
time interval between set and recovery of a drogue. Direction is magnetic compass 
heading from the point at which the drogue was deployed.  

( 
Estimated Elapsed 

Program Date Station Distance Time Speed Direction 
(ft) (min) (knots) (magnetic) 

Unit 1 11I 1678 1 75 75 0.01 2100 
2 75 30 0.02 3400 
3 60 25 0.02 150 
4 120 20 0.06 620 
5 120 57 0.02 630 
6 120 23 0.05 700 
7 240 20 0.12 850 
8 450 28 0.16 850 

11 /17/78 1 210 20 0.10 1450 
4 30 25 0.01 2250 
6 120 20 0.06 120 
7 90 20 0.04 850 

8 1050 61 0.17 1500 

11 /18/78 1 120 25 0.05 5.00 
4 60 20 0.03 2450 
6 30 20 0.01 2600 
7 90 20 0.04 2100 
8 120 45 0.03 1450 

Units 2 & 3 11 /16/78 9 150 38 0.04 1800 
10 75 47 0.02 2400 
11 120 32 0.04 600 
12 120 30 0.04 650 
13 675 40 0.17 1400 
14 150 45 0.03 2700 
15 450 67 0.07 650 
16 450 42 0.11 650 
17 600 40 0.15 1200 

11 /17/78 9 375 18 0.21 1500 
10 150 35 0.04 2000 
11 225 40 0.06 1800 
12 180 30 0.06 550 
13 210 25 0.08 90 
14 375 64 0.06 1450 
15 375 42 0.09 300 
16 750 51 0.14 800 
17 825 47 0.17 1050 

11 /18/78 9 150 50 0.03 1300 
10 120 25 0.05 1300 
11 120 30 0.04 1280 
12 60 30 0.02 2600 
13 450 31 0.14 600 
14 225 44 0.05 1750 
15 750 47 0.16 1200 
16 1050 53. 0.20 1300 
17 1050 49 0.21 1050 
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Weather* information gathered during the ETS and PMP plankton surveys.  

PERCENT SEA/SWELL WIND 
SURVEY DATE CLOUD COVER Height Direction Speed Direction 

(ft) (from) (knots) (from) 

* March 7 0-50 4-5 SW 0-15 SW 

May 11 0-100 1-2 SW 0-5 SW 

July 14 0 1 SW 1-2 SW 
July 17 10-100 2-7 SW-W 0-7 SW 

* July 19 0-100 1-5 SW 0-14 W-NW 
July 20 0-100 1-3 W-NW 0-8 W-NW 

September 8 0-3 0.5-2 SW-NW 0-3 S-W 
September 9 0-85 0-2 NW 0-8 S-W 
September 10 2-50 2-4 W-NW 0-12 SW-NW 

November 16 0 0-1 NW-SW 0-5 NE-SW 
November 17 0 0-3 NW-SW 0-3 NE-SW 
November 18 0 0-1 NW-SW 0-2 SW-SE 

*) *Daily Range 

0 
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Sampling periods of each station during the March and May 1978 plankton 
surveys.  

STATION MARCH 7 MAY 11 
ARRIVAL DEPARTURE ARRIVAL DEPARTURE 

1 1143 1225 1158 1245 

2 1500 1552 1358 1445 

3 1234 1320 1303 1350 

4 1428 1452 1500 1543 

5 1043 1125 1030 1136 

6 1330 1410 1600 1700 

7 0848 1025 0842 1017 
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Sampling periods of each station during the July 1978 plankton survey.  

STATION JULY 14 JULY 19 JULY 20 
ARRIVAL DEPARTURE ARRIVAL DEPARTURE ARRIVAL DEPARTURE 

1 1130 1246 0745 0855 0800 0816 

2 1245 1320 1022 1046 0914 0935 

3 1306 1352 1054 1120 0942 1029 

4 1345 1415 1252 1322 1115 1216 

5 1115 1215 1335 1419 1227 1249 

6 1430 1515 1515 1600 1302 1330 

7 0845 1045 1440 1516 1342 1424 

8* JULY 17 

9 1333 1405 0750 0845 0745 0835 

10 1238 1315 0908 1010 0829 0902 

11 0815 0930 1133 1240 1032 1100 

12 1602 1640 1418 1450 1336 1410 

13 1652 1733 1344 1320 1441 1520 

14 1422 1522 0852 0940 0847 0929 

15 1120 1215 1020 1110 0946 1035 

16 0949 1057 1122 1210 1116 1210 

17 1746 1839 1235 1315 1334 1422 

*Station 8 not established at time of this survey.  
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Sampling periods of each station during the September 1978 plankton survey.  

STATION SEPTEMBER 8 SEPTEMBER 9 SEPTEMBER 10 
ARRIVAL DEPARTURE ARRIVAL DEPARTURE ARRIVAL DEPARTURE 

1 0837 0943 0805 0850 0810 0845 

2 1100 1215 * * * * 

3 1224 1255 * * * * 

4 1415 1450 1050 1122 1025 1047 

5 1509 1538 * * * * 

6 1704 1730 1134 1200 1115 1140 

7 1812 1843 1300 1326 1301 1327 

8 1328 1404 0807 0849 0805 1000 

9 0815 0954 0904 0948 1010 1045 

10 0952 1041 0901 0935 0855 0920 

11 1312 1356 0954 1030 0943 1010 

12 1616 1655 1209 1237 1200 1229 

13 1720 1805 1334 1440 1340 1345 

14 1009 1114 0958 1215 1105 1225 

15 1148 1308 1246 1402 1245 1350 

16 1432 1525 1429 1534 1415 1500 

17 1606 1711 1556 1655 1530 1624 

*Stations not sampled on these dates.  
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Sampling periods of each station during the November 1978 plankton survey.  

STATION NOVEMBER 16 NOVEMBER 17 NOVMEBER 18 
ARRIVAL DEPARTURE ARRIVAL DEPARTURE ARRIVAL DEPARTURE 

1 0845 1010 0810 0830 0930 0955 

2 1130 1202 * * * * 

3 1205 1230 * * * * 

4 1240 1300 1020 1045 1125 1145 

5 1350 1447 * * * * 

6 1504 1530 1100 1120 1200 1220 

7 1552 1610 1215 1235 1310 1330 

8 0835 1030 0816 0925 0800 0825 

9 1035 1119 0935 0959 0825 0915 

10 1025 1112 0840 0915 1000 1025 

11 1313 1342 0930 1010 1050 1120 

12 1430 1500 1130 1200 1230 1300 

13 1519 1610 1240 1305 0904 0940 

14 1130 1220 1015 1122 1306 1400 

15 1242 1356 1142 1229 1133 1225 

16 1406 1500 1240 1345 1007 1105 

17 1623 1717 1400 1502 0851 0956 

*Stations not sampled on these dates.  
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III. FISH - RECEIVING WATERS 

This program was designed to determine the nature, extent, and signifi

cance of the effects of SONGS Units 1, 2, and 3 operations on the species com

position, distribution and abundance of juvenile and adult fish offshore SONGS.  
* 

This single program meets the requirements of both the ETS and PMP.  

A. METHODS 

() A detailed description of station locations and field methodology 

is given in ETS Fish Survey Procedures (SCE R&D/LCMR, Procedures EMP 25-5-35) 

and PMP Fish Survey Procedures (SCE R&D/LCMR, Procedures N-1-1/79). A general 

() review of these procedures is given below.  

1. GILL NETS 

A total of 14 gill net stations 
are arrayed between an upcoast 

( (San Mateo Pt. - Zones 3A, 3B) reference area, an area directly offshore of 

SONGS Units 1, 2, and 3 (SONGS - Zones OA, OB), and a downcoast (Don Light 

Zone 6) reference area (Figure III-1). Each gill net station consists of a 

* replicate pair of Marinovich experimental monofilament gill nets measuring 45.7 m 

long, 1.8 m deep, and containing six 7.6-m panels with the following bar mesh 

sizes: 22 mm, 25 mm, 38 mm, 46 mm, 53 mm, and 76 mm. All nets are set on the 

() bottom over cobble for 24 h and are oriented perpendicular to the shoreline.  

Eight of the 14 stations (Stations 1, 2, 3, 6, 7, 8, 11, and 12) are located 

on the 9-m (30-ft) isobath. The remaining six stations (4, 5, 9, 10, 13, and 14) 

* are located on the 14-m (45-ft) isobath. Twelve of the 14 station pairs are 

grouped in pairs (4 replicate nets/zone). Exceptions to this allocation are 

represented by Station 3 which is located within 50 m of the SONGS Unit 1 dis

* charge and by Station 6 which is set approximately 2 km downcoast of Station 

pair 7 and 8.  
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2. OTTER TRAWLS 

Otter trawl samples are collected at nine stations at depths of 

6.1 m, 12.2 m, and 18.3 m (20, 40, and 60 ft) in Zones 6, 2A, OB, 3A, and 5 

(Figure III-1). A 24-ft semi-balloon otter trawl is utilized to take two 

sequential replicate 5-minute trawls at each station on two consecutive days 

during daylight hours (18 trawls/day or 36 trawls/survey). Trawl samples are 

collected within the same 24 hr period that gill nets are being fished. Trawl 

stations are located over sandy bottom in the same general region as gill nets.  

The stations are positioned to assess the effects of the SONGS Unit 1 discharge, 

as well as, provide baseline data for assessing the operational effects of Units 

2 and 3.  

3. GILL NET AND OTTER TRAWL LABORATORY 

All fishes collected in each of the gill net and otter trawl 

samples are identified, enumerated and visually inspected for diseases and para

sites. A group of fish taxa (select species) have been chosen for intensive 

study because of their numerical dominance in.SONGS Unit 1 impingement samples, 

their numerical abundanceoffshore SONGS, and/or because of their value to sport 

and commercial fishing activities offshore SONGS Unit 1. These species include: 

Seriphus politus Queenfish 
Genyonemus lineatus - White Croaker 
Roncador stearnsii - Spotfin Croaker 
Cynoscion nobilis - White Seabass 
Hyperprosopon argenteum - Walleye Surfperch 
Phanerodon furcatus - White Surfperch 
Paralabrax cZathratus - Kelp Bass 
Paralabrax nebulifer - Barred Sand Bass 
Paralabrax maculatofasciatus - Spotted Sand Bass 
Paralichthys californicus - California Halibut0 

Select species are identified, enumerated, measured, and sexed. Standard length 

(tip of the snout to the end of the vertebral column) of a maximum of 125 indi

viduals from each net are measured. The sex of a maximum of 50 individuals per 
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select species from each net is determined by observing the gonad or by observing 

the external sex characteristics evident in.some species. Sexes are classified 

as male, female, or indeterminate. The indeterminate category contains animals 

which are sexually immature, have recently spawned, or have indistinguishable 

gonads because of rapid decay or mechanical damage.  

In addition to the preceeding methods, which are utilized for the 

combined Units 1, 2, and 3 program, certain additional length and sex data are 

taken to maintain compliance with the Unit 1 ETS at some stations. The ETS re

quires that all fish from the six nets near the Unit 1 discharge (Zone OA) and 

the six nets at the downcoast inshore reference area (Zone 6) be measured and 

that resident species be subsampled for sex composition.  

Temperature-transmissivity profiles are conducted once daily for 

the two days of the survey at each 9-m and 14-m gill net (cluster of 4) station.  

Data are taken at 1 m depth intervals from the surface to the bottom.  

B. RESULTS 

Abundance data tables, length frequency histograms, and tables sum

marizing the sex composition of fish taxa collected during 1978 follow. In certain 

instances fish surveys were conducted to satisfy certain regulatory requirements 

as well as answer specific questions regarding sampling design criteria. A brief 

synopsis of these surveys is as follows.  

1. SURVEY SYNOPSIS 

a. NPDES Survey - March 15-16, 1978: The objective of this 

survey was to satisfy NPDES monitoring requirements for SONGS Unit 1 and to 

evaluate San Mateo Point and Don Light areas as potential otter trawling reference 

areas for the PMP program. Otter trawling was conducted at three stations lo

cated offshore of San Mateo Point, SONGS, and Don Light at 20, 40, and 65-ft 
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depths using a 7.6 m (24 ft) Marinovich semi-balloon otter trawl. The three 

stations within each area correspond to those trawling stations shown in Figure 

III-1.  

b. Survey of March 30-31, 1978: The objectives of this survey 

were to develop a statistically valid and logistically efficient sampling strategy 

for SONGS Units 2 and 3 PMP and to serve as the first quarterly nekton survey for 

the existing ETS Unit 1 program. Otter trawling was conducted to evaluate the 

number of replicates necessary to achieve various levels of sampling precision in 

estimating the abundance of select species and evaluate variability of otter 

trawl catches with respect to depth and diel periodicity. Gill nets set for 

4-hour intervals were utilized to evaluate the effect of net orientation to the 

coastline on catch and evaluate the effect of gill net catches with respect to 

depths and diel periodicity. Gill nets set for 24 hours evaluated the number 

of replicate gill nets necessary to achieve various levels of sampling precision 

in estimating the abundance of select species, and San Mateo Point as a potential 

reference area.  

c. Surveys June 14-15, August 15-16, October 11-12, December 

12-13, 1978: These surveys were conducted to fulfill the objectives set forth 

by the ETS and PNP fish programs. Gill nets and otter trawls were used in these 

surveys, as described in the previous methods section.  

2. DATA PRESENTATION 

Data presentation for these surveys will be organized as follows.  

a. NPDES Survey March 15-16, 1978: A table summarizing trawling 

direction, time of trawl, engine speed, boat speed, and depth is presented. Abun

dance of all taxa collected will be presented by area and depth. Length fre

quency histograms by area and depth for two replicate trawls per depth for 
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Seriphus politus and Genyonemus lineatus will be followed by length frequency 

listings for additional select species. Histograms were constructed for S.  

poZitus and G. Zineatus primarily because of their numerical dominance in trawl 

catches. Sex composition by area and depth for select species are also tabulated.  

b. Survey of March 30-31, 1978: The species composition and 

numerical abundance of all taxa captured will be presented by method of collection.  

Abundance of all fishes caught in gill nets will be presented by the duration of 

time the gill net was set. Data from gill nets set for 24 hr will appear first 

followed by gill nets set for 4 hr. The 4 hr gill nets are arranged by the time 

of day they were fished, i.e., mid-day, afternoon-evening, and night. The 4 hr 

gill nets were designed to fish a specific 4 hr period; however, additional time 

was required to retrieve, pick, and reset these nets therefore times mentioned 

in the captions will exceed 4 hours since they reflect the total time period 

over which all nets were fished. Storm activity on the evening of March 30, 1978 

prevented the retrieval and resetting of eight 4-hr nets; therefore, a table 

encompassing the period these nets were set is presented. Following gill net 

data abundances of all species caught in otter trawls are presented by depth.  

These abundance tables will be followed by 24-hr gill .net and otter trawl species 

composition and abundance tables for June, August, October, and December surveys.  

Length frequency data will be presented by two methods. The 

first method employs length frequency histograms while the second method simply 

lists length frequency information. Length frequency data will be organized into 

blocks with histograms for select species presented for all surveys preceeding 

the listings of all other species collected by survey. Length frequency data 

will be grouped by sampling method, area, and depth. Depths on otter trawl 

length frequency listings are denoted by the following code system T-1, 2, 3, 4

20, 40,60. This code specifies the sampling method (otter trawl, T), the replicate 
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number (1, 2, 3, or 4) and the depth (20, 40, or 60 ft) at which the trawl was 

taken.  

Length frequency distribution histograms and listings for 

June, August, October, and December surveys are based upon four replicate 24-hour 

gill nets per depth and surveillance area and four replicate otter trawls per 

depth and area.  

Sex composition data are also tabulated in blocks. Sex com

position tables correspond to gear type, survey date, and depth.  

The presentation of select species information is emphasized 

primarily because of the numerical abundance of these species in receiving water 

and impingement samples and because of their importance as sport and/or commer

cial fishing resources.  

Temperature and transmissivity data collected during these 

surveys is also presented along with auxiliary observations.  
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Species Composition and Numerical Abundance of Resident (R) and 
Transitory*(T) Fish Collected in Two Replicate Otter Trawls at 
20, 40 and 60 Feet Offshore San Mateo Point on March 15, 1978.  

---------- -- ----------- -------------------------------------- 

Trawl Depth 
II I 

I 20' 40' 60' 
TAXA I I-------- ----------- -------------

I I REPLICATEI REPLICATEI REPLICATEI I 
I L T-RI 1 2 I 1 2 I 1 2 I TOTALI 

---- ----------- -----------------------------------------------

I I I I I I I 
ICHORDATA I I I I I 
I DASYATIDAE I I I I I I 
I UROLOPHUS HALLERI I TI - -I - -1 - -I 0 
I ENGRAULIDAE I I I I I I 
I ANCHOA COMPRESSA I TI - -I - -I 5 - I 5 1 
I ENGRAULIS MORDAX I TI - -I 1 18 1 - - I 19 1 
I SYNODONTIDAE I I I I I I 
I SYNODUS LUCIOCEPS I TI 6 -1 - -I - - I 6 1 
I SYNGNATHIDAE I 'I I I I I 
I SYNGNATHUS CALIFORNIENSIS I TI - - - 2 1 - -I 2 1 
I SERRANIDAE I I I I I .  
I PARALABRAX CLATHRATUS I RI - -I - II - -I I 
I SCIAENIDAE I I I 
I GENYONEMUS LINEATUS I T I 27 29 I 142 42 I 22 3 I 265 I 
I MENTICIRRHUS UNDULATUS I TI - - I - 2 1 4 1 I 7 1 
I SERIPHUS POLITUS I R I 1 - I 12 92 I 13 4 I 122 I 
I UMBRINA RONCADOR I TI - 1 - - - 2 1 2 1 
I EMBIOTOCIDAE I I I I I I 
I CYIATOGASTER AGGREGATA I RI - 2I - - - - I 2 1 
I EMBIOTOCA JACKSONI I RI - - - 1 - I 1 I 
I HYPERPROSOPON ARGENTEUM I R I 1 6 I - - I 4 5 I 16 I 
I PHANERODON FURCATUS I RI - 7 1 1 - I - 21 10 1 
I BOTHIDAE I I I I I I 
I CITHARICHTHYS STIGMAEUS I TI 6 - I - 11 8 15 1 301 
I PARALICHTHYS CALIFORNICUS I T I 1 - I - - I - - I 1I 
I XYSTREURYS LIOLEPIS I TI 1 1 I - -I - -I 2 1 
I PLEURONECTIDAE I I I I I I 
I HYPSOPSETTA GUTTULATA I TI 2 - I - -1 - -I 2 1 
I PLEURONICHTHYS VERTICALIS I T I 10 - I - - 1 - - I 10 I 
--------------------------------------- --------------- --- ---------- -------- -------
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Species Composition and Numerical Abundance of Resident (R) 
and Transitory (T) Fish Collected in Two Replicate Otter 
Trawls at 20, 40 and 60 Feet Offshore SONGS on March 15-16, 1978.  

------------------------------------------- 
-----------------------------

Trawl Depth 
I 20' 40' 60' 

TAXI I ---------- I-----------I ----------I I REPLICATE1 REPLICATE1 REPLICATEI I 
I T-RI 1 2 I 1 2 I 1 .21 ITOTAL I --- ------------------------------- ---------------------------------------------

Ii I I I I I ICHORDATA I I I I I 
I PLATYRHINIDAE I I I II 
I PLATYRHINOIDIS TRISERIATA I T I - - I - 1 I - - I 1 I I ENGRAULIDAE I I I 
I ANCHOA COMPRESSA I TI - -I - -1 - 1 1 1 I ENGRAULISMORDAX I TI - - I 2 -1 - -I 2 1 I SYNODONTIDAE I I I I I I I SYNODUS LUCIOCEPS I T I - I - - I 1 -I 1I I OPHIDIIDAE I I I I I I I CHILARA TAYLORI I RI - - - -1 - 1I 11 I OTOPHIDIUM SCRIPPSI I RI - - I 2 2 1 - - I 4 1 I SYNGNATHIDAE I I I .I I I I SYNGNATHU.S CALIFORNIENSIS I TI 1 - I 5 7 1 1 2 1 16 1 I SERRANIDAE I I I I 
I PARALABRAX CLATHRATUS I RI 1 -I - - - -I 11 I SCIAENIDAE I II I 
I CHEILOTREMA SATURNUM I RI - -I - - - 1I 1I 
I GENYONEMUS LINEATUS I T I 90 26 I 50 77 I 4 20 I 267 I I MENTICIRRHUS UNDULATUS I TI - - I - II - 2 1 3 .1 I RONCADOR STEARNSII I TI - - I - - I 4 5 1 9 1 I SERIPHUS POLITUS I R I 3 - I 108 20 I 1 35 I 167 I I UMBRINA RONCADOR I TI - -1 - -I 2 2 1 4 1 I EMBIOTOCIDAE I I I I I I I AMPHISTICHUS ARGENTEUS I RI - -I - -I 1 7 1 8 1 I BRACHYISTIUS FRENATUS I RI - -I - -I - 10 I 10I I CYMATOGASTER AGGREGATA I RI 1 7 1 - - I - -I 8 1 I HYPERPROSOPON ARGENTEUM I RI 1 1 1 1 - I 1 7 1 11 1 I PHANERODON FURCATUS I RI 2 2 1 - - I 7 - 1 11 1 I CLINIDAE I I I I I I 
I HETEROSTICHUS ROSTRATUS I RII - I - -I - 1 1 1 I BLENNIIDAE I I I I 
I HYPSOBLENNIUS GILBERTI I RI - -1 - -I - 1 1 1 I BOTHIDAE I I I I I 
I CITHARICHTHYS STIGMAEUS I TI 14 1 1 1 9 I - -I 25 1 I PARALICHTHYS CALIFORNICUS I T I - - I - - I 1 - I 1 I 
I PLEURONECTIDAE I I 
I HYPSOPSETTA GUTTULATA I TI 1 -I - -I - -I I ----------------------------------------- - - -----------------------------



Species Composition and Numerical Abundance of Resident (R) and 
Transitory (T) Fish Collected in Replicate Otter Trawls at 20, 40 
and 60 Feet Offshore Don Light on March 16, 1978.  

----------------------------------------------------- ---------------------------
I Trawl Depth 1 

I . I I1 
I 20' 40' 60' 

I TAXA I I----------I-----------r----------I'-- I 
I I I REPLICATEI REPLICATEI REPLICATEI I 
I I T-RI, 1 2 I 1 2 I 1 2 I TOTALI 

II I I I I 
ICHORDATA I I I I I I 
I RAJIDAE I I I I I I 
I RAJA INORNATA I TI 1 -I - 1 - I I 
I ENGRAULIDAE I I I I I I 
I ENGRAULIS MORDAX I TI 1 11 - -I 1 10I 13 1 
I SYNODONTIDAE I I I I I I 
I SYNODUS LUCIOCEPS I TI - - - I 1 -I 2 1 
I OPHIDIIDAE I I I I I I 
I OTOPHIDIUI SCRIPPSI I RI 1 2 1 - - - 2 1 5 1 
I SYNGNATHIDAE I I I I 
I SYNGNATHUS CALIFORNIENSIS I TI 1 6 1 - -I - 6 1 13 1 
I SCIAENIDAE I I I II I 
I GENYONEMUS LINEATUS I T I 77 76 I 24 130 I 6 44 I 357 I 
I MENTICIRRHUS UNDULATUS I TI - - I - - I 1 6 1 7 1 
I SERIPHUS POLITUS I R I 6 8 I 35 99 I 2 14 I 164 I 
I EMBIOTOCIDAE I I I I 1 
I CYMATOGASTER AGGREGATA I RI 1 3 1 - -I 1 -I 5I 
I EMBIOTOCA JACKSONI I RI - - I - -I 1 -I 1I 
I HYPERPROSOPON ARGENTEUM I RI 1 - I 1 - I 2 1 1 5 1 
I PHANERODON FURCATUS I RI 1 - I - -I - -I 11 
I CLINIDAE I I I I I I 
I HETEROSTICHUS ROSTRATUS I R I - - I - - I 1 - I I 
I BOTHIDAE I I I 
I CITHARICHTHYS STIGMAEUS I T I - 6 I - 4 I 3 8 I 21 I 
I CITHARICHTHYS XANTHOSTIGMA I TI - -I 6 - I - -I 6 1 
I PLEURONECTIDAE I I I I 
I HYPSOPSETTA GUTTULATA I TI - -I 1 -1 - 1I 2 1 
I PLEURONICHTHYS VERTICALIS I TI 3 1 1 1 1 - - I 6 1 
---------- ------------- 7--------------------------------------- -------



Net Deployment and Recovery Data for Otter Trawls Fished Offshore 
San Mateo Point, San Onofre and Don Light on March 15-16, 1978.  

Trawl Location Date Station/Replicate Direction Time Engine Boat Speed Depth 
In Out (RPM) (kt (ft) 

San Mateo Point 3/15 1A 3000 0906 0911 950 2.5 65 
3/15 lB 3000 0943 0948 875 2.4 65 
3/15 2A 3000 1037 1042 900 1.7 38 
3/15 2B 3000 1116 1121 875 2.5 38 
3/15 3A 3000 1200 1205 900 2.5 20 
3/15 3B 3000 1222 1227 875 2.4 20 

San Onofre 3/15 lA 3000 1309 1314 900 2.5 65 
3/15 lB 3000 1337 1342 900 2.4 65 
3/15 2A 3000 1418 1423 900 2.4 38 
3/15 2B 300 0  1516 1521 900 2.7 38 
3/16 3A 3000 1348 1353 900 2.5 20 
3/16 3B 1100 1413 1418 900 2.5 20 

Don Light 3/16 IA 3000 0919 0924 925 2.5 65 
3/16 lB 3000 0957 1002 950 2.5 65 
3/16 2A 3000 1058 1103 900 2.4 43 
3/16 2B 3000 1124 1129 900 2.5 40 
3/16 3A 3000 1202 1207 850 2.0 20 
3/16 3B 3000 1232 1237 900 2.6 23



Species Composition and Numerical Abundance of Resident (R) and Transitory (T) Fish Collected in 
Replicate 24 Hour Gill Nets from the SONGS, Don Light and San Mateo Point Areas on March 30-31, 1978.  
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1~ DONDOTU FLIGTCISCI 
1~~SOG ilSEU ALFRIU 

ISTATION 1; STATION 21 STATION 31 STATION 41 STATION 51 STATION_61 STATION_71 STATION 8' _NO. OF oFISH I 

TAIYA I --------------------------------------------- I----------------- ------ -----------I --- -------I--------
I I REPLICATEI REPLICATEI REPLICATEI REPLICATE] REPLICATEI REPLICATEI REPLICATEI PEPLICATEI 
IT-RI 1 21.1 21 1 21 1 21 1 21 1 21 1 21 1 2SONS D1.  

II I , 30' 3 0' I 45 4 5'1 30' 30' I 3 0' 45'1 30' 45'1 30' 45'1 30 30' 1 45' 451' 

I CIIORPATA -- I--------- ---------- 4----I------- 4---------- 4----------- 4---------- 4---------- L-----

I YTl7!i7OiTSFP.ACISCI I TI -I - 1 0 
I CACIAHINIAE I I I I 
I !USTLilUSC HALIFORICUS I TI 2 31 1 -I 2 1 1 1 2 - 9 u 31 
1IF!TST.115 RE1ltS1 I T I - - I - I - 1 1 1I- I*~ - -I 1 03 F I 

I TI1YAIUSSI11IE'FASCIATA I TI1 15 5I -I 11 -I I 1 1II I 21 8 3 1 
I SI2IIY ONIDA EI I I I I I 

I Si'Ii!A ZYCAEIIA I T I - - I - -I I- I- I - 1 8 £1I 
IP2S :;YA:'I DA C I I I I 
I IUPOTOPHUSI!ALLERI I T I -- -I1 2 1I -I 2I -I -I - I 2 
I SYU!lC ThI.I r.nI I I I I I I 
I *VIODUS LUCIOCEPS I TI - -I - I 1 
I AThi;Ui 11DAE I I I I 

I ATIEILTVOPSIS CALIFORNIENSIS I TI 1 -I 1 1 2 1 3 1 2 1 - 1 1 6 21 
I IS IilI I IDAIE 

I PARLAimXCL\ATHPATUS I P. 11 1 31 1 1 1 2 2 1 1 21 5 5 41 
I PIlrLADNlm1ACULATOFASCIATUS I RI I - -I I - 21 1 -I - 1 1 1 3 (I 

IlA13P7l? IILSULIFER I R I - 2 1 - -I - -I I - 1 2 T 81 
I PSTIPT'TIPAE I I I I 

S ::lT!§ IUS CALIFUIliEi SIS I R 1 1 -I -I - I 
ISCIACHIDAE 

1I ClII1LOTnELA SATUIUM R 1 1 3 1 3 5 - 2 1 1 7 8 4 
I CYNOSCION NOBILIS I TI 2 1.1 4 21 2 41 - - - - 1 - 3 11 15 0 I1 

I O: IOIMIUS IT 1US 3 1 28 14 I 22 13 I 1 28 I 8 21 I 11 14 I 6 1 1 49 1 I 131 83 57 I 
I l'II Wi~~J1i:ULATUS I TI1 6 2 1 3 1I1 12 2 1 3 1 1 3 1 - 4 1 3 1 1 3 -1 26 11, 7' 

I I C.'00R STEAr1lII I T 1 8 1 - I 3 39 - - I 1 - I 2 2 1 - I 52 1 4 
I I'lUS POLITUS A I 3 4 I 11 34 I 5 4 I1 52 1 12 24 I 13 57 I 31 11 I 36 - I 61 176 71 

RIIAPOCADOP T TI - 1 1 - -I1 3 20 1 - - 1I- - I - - 32 '3 0 1 

1 6071 RONCADO 
I GrLLIDAE 3 I 2 1 1 1 I 3 1 
I '",ITHLLA NIGRICAt1S I RI 1 I * - - I - 1 1 -I - 1 1 1 2 1 2 

I vZ.PIYISTIU FEPA;'TUS I RI 1 - 2 - 3 4 2 1 1 2 4 3 - 2 1 4 8 1 
I I.'!ALICIITIY VACCA IRI - - - 11 - - - -I 1 - - I - - - I 1 1 Il 
I 2%31UTOCA JACI;B~IlOI I - - 1 - - 1 - - I - - 1 4 2 1 

I PI1v0I)000O1 rUrCATUS I 1 1 21 1 11 1 2 1I 1 1 5 11 3 4 

IPiI\tFTII2A1 I ISONGSI DOIIH I SMP 

I C111'.IIJ:1 'UICTIPI1P.IIS I S 1I S 2I S 31 S 41 S -I S TATIOI - 1211 0 7 O I 
---------------------------------------------------------------------------------------------------------------------------------------------------------

* ELCTIRPIAE ELCTIRPIAE ELCTIR IAE ELCTIPPIAE 
I*T-I 1 a I * 2* GNS D, S



0 9LCOED S0MIC6 CTU 

- - - SONGS -I .DON LIGHT C 

IIITRSTCIUSROTRTI 

ISTATION II STATION 21 STATION 31 STATION 41 STATION 51 STATION I STATION 7L STATION NO. OF FISH 
I I------------------I------------------I---------I---------I--------------------------

I SSrEPLICATE REPLICATE REPLICATETREPLICATEUSREPLICATEIREPLICATEIRPLICATEI REPLICATEI 
IT-RI 1 21 1 21 1 21 1 21 1 21 1 21 1 2 I 1 2 ESONGS DL SN0D -------------------------------------------------------------------------------------------------------------------------------------------------------------

1 I 30' 30' 1 45' 45'1 30' 30' 1 30' 45'!1 30' 45' 30 4 45 30' 3 0': 45' 45' 

I L1EP. I l D AE 
I 1ITLICIoERSs5 MICIiCTUS I RI - -I - 21 - -I -UI - -I - - - -I - -1 2 a I PI:!E7 c'!!ETOPOuFUrLC~lll I R I - -I - 2 1 - -I - I - - I I - I - 1 - 1 2 1 AI 

I CITl1HI~ IiTI YSISTICI I US 

l-
t
;YEP.STY.CUSnosrATus I RI - 211 - 4 1 - - AI - - I S T - I - N. O F I 

IS'1'ElD\ I ELCTI RELCAE RELCTI RELCTI RELCTI RELCTI ULCAE R IPICTE 

I ICA3'f; 7l.p.Cc I.:Mu I R I 1 - 2 1 1 - - 1 2 D 
IV3A5TESCPR:ATr I R 3 3I 5 -5 3 3I 3 5 - -5 3 -5 3 30 5 45 

I 3EEMISsEnrflNOIDES I RI - I - I - -1 - - - - 1 - - - - 1 - I 2 0I 

I M1BMUSPICTUS I TI - -I - 2I - -1 - -1 - -I 1 -1 - - - -1 i 2 1 I cntvI niC I R I - I I I I - I I I I PAMUCUTYSTC!AACU I TI - 1 - 1 - -I - -I - -1 - - - 1 - I 0 2 ii 

I V .III1IS~.LrO',!I~sI TI - -I - -1 - -I - -I - -i 1- -I - -I - .1 1 1 8 1 

. ----------- 
- ----------------------------------------------

P0 

I l0II 
I i - - 1 - - I - - I - ..



Species Composition and Numerical Abundance of Resident (R) and 
Transitory (T) Fish Collected in Gill Nets Fished for 4 hours 
Offshore San Onofre Nuclear Generating Station During the Interval 
from 0830h to 1435h on March 30, 1978.  

--------- -------------------------------------------------------------------

1Station and-Orientation----

30 Ofeet F45 feet 
TAXA I iA B C D 1W X Y ZI 

-----------------------------------------------------------------------
I T-RI Perpend. Parallel Perpend. Parallel Tota 

II I I I I I I 
ICHORDATA I I I I I I I 
I CARCHARHINIDAE I I I I I I 
I MUSTELUS CALIFORNICUS I TI 1 4 1 - -I - - - -I 5 1 
I TRIAKIS SEMIFASCIATA I TI 1 - 1 4 -I - -I - -I 5 1 
I SERRANIDAE I I I I I I 
I PARALABRAX NMEULIFER I RI - 11 - -1 -I 1 1 2 1 
I PRISTIPOMATIDAE I I I I I I I 

I ANISOTREMUS DAVIDSONII I R I - - I 1 - I - - 1 - - I 1 
I SCIAENIDAE I I I I I I 
I CHEILOTREMA SATURNUM I RI - 1 - -I -I 1 1 
I CYNOSCION NOBILIS I TI 3 - I 1 -1 1 - I - - I 5 
I GENYONEMUS LINEATUS I TI - 1 - - 1 -I 2 2 1 5 1 

I MENTICIRRHUS UNDULATUS I TI - - I 1 -I - 1 - -I 2 1 
I RONCADOR STEARNSII I T I - - I - - I 3 1 I - - I 4 I 
I SERIPHUS POLITUS I RI - - I 2 5 1 - 2 1 3 2 1 14 
I UMBRINA RONCADOR I TI 1 - I - -I - -I - -I 
I EMBIOTOCIDAE I I I I I i 
I AMPHISTICHUS ARGENTEUS I R I - 1 I 1 - 1 - - I - - I 2 

I BRACHYISTIUS FRENATUS I RI - 3 1 2 1 - - - -I 6 

I DAMALICH1THYS VACCA I RI - 1 - -1 - -I - -I 1I 

I EMBIOTOCA JACKSONI I R.I - - 1 - - 1 - - I 2- - I 2 

I HYPERPROSOPON ARGENTEUK I RI - - 1 5 -I - 2 - 2 1 9 

I RHACOCHILUS TOXOTES I RI - 11 - -I - -1 - -I 1 
I BOTHIDAE I I I I I I 
I PARALICHTHYS CALIFORNICUS I TI - 1I - -I - -I - -I 1 
---------------------------------------------------------------------------------- ---------------------------



Species Composition and Numerical Abundance of Resident (R) and 
Transitory (T) Fish Collected in Gill Nets Fished for 4 hours 
Offshore San Onofre Nuclear Genering Station During the Interval 
from 14.35h to 2049h on March 30, 1978.  

- ---------------------------------------------- --- -------------------------

I I Station and Orientation 
3Ofeet45 feet -,i 

ITAXA .A B C D IW X Y Z I 

T-RlPerpend. Parallel 1Perpend. Parallel 
I 

ITCHORDATA 
I CARCHARtINIDAEtioa I I 
I MUSTELUS CALIFORNICUS I TI 1 1 - I j- 2 1 
1 TRIAKISSEMIFASCIATA I TI 1 2 1 3 Z 31.  
1 I I I I I I I 
I PARALABRAXCLATHRATUS I RI I I I 1 
I PRISTIPOATIDAE I I I I I I I 
I XENISTIUS CALIFORNIENSIS I RI 1 -I 1 - 1 -i- I 21 
I SCIAENIDAE I I I I I I I 
I CHEILOTREMA SATURNUM I RI 1 - 1 11 3 4 1 - 1I 211 
I CYNOSCION NOBILIS I TI 1 1 1 2 1 1 - - 1 1 2 1 8 I 
I GENYONEMUS LINEATUS I T I - - I - 1 1 2 13 I 13 12 I 41 I 
I MENTICIRRHUS UNDULATUS I TI 1 -I 1 2 1 - 2 1 - - I 6 1 
I RONCADOR STEARNSII I TI 1 16 I 9 1 I - - I - - I 27 I 
I SERIPHUS POLITUS I R I 5 4 I 5 4 I 20 32 I 33 40 1 143 I 
I GIRELLIDAE I I I I I I I 
.1 GIRELLA NIGRICANS I RI 11 - I 6 -I - -I - -I17 1 
I EMBIOTOCIDAE I I I. I I I I 
I BRACHYISTIUS FRENATUS I. RI - 1 1 2 1 - -1 - -I 4 1 
I HYPERPROSOPON ARGENTEUM I RI 3 1 1 - I - 1I - 11 7 1 
I PHANERODON FURCATUS I RI - -1 - -1 - -I - 2 1 2 1 
I SPHYRAENIDAE I I I I I I 1 
I SPHYRAENA ARGENTEA I TI - -I - -1 - 2 1 - -I 2 1 
I CLINIDAE I I I I I I I 
I HETEROSTICHUS ROSTRATUS I RI - -I 1 -1 - -1 - -I 11 
I SCORZPAENIDAE , I I I I I I I 
I SCORPAENA GUTTATA I RI - -I 1 -I - -1 - -I I 
I SEBASTES'AURICULATUS I RI 1 -I - -I - -1 - -I 1I 
---------------------------------------------------------------------- ------------- ----------



Species Composition and Numerical Abundance of Resident (R) and 
Transitory (T) Fish Collected in Gill Nets Fished for 4 hours 
Offshore San Onofre Nuclear Generating Station During the Interval 
from 2050h to 0920h March 30-31, 1978.  

--- ---------------- 
7------------------------------------------

I I Station and OrientationI 

I~4 30efett 
TAXA A C D1W X Y Z 

I-------------4-------------------I 
-- - -- - - - - - -I T-Rl .Perpend. Parallel Perpend. Parallel htl 
---- -- ------------------------ -------- &------------------- -------------------------eeeeeeeeee -
II I I II.  

ICHORDATA I I I 
I HETERODONTIDAE I I I I I I 
I HETERODONTUS FRANCISCI I TI 1 -1 1 1 - - I - -1 21 
1 CARCHARHINIDAE I I I I I I I 
I MUSTELUS CALIFORNICUS I TI 1 21 - 1 1 -I - -I 41 
I TRIAKIS SEMIFASCIATA I TI 1 1i 6 1 - - -1 81 
I ATHERINIDAE I I I I I I 
I ATHERINOPSIS CALIFORNIENSIS I T I - - 1 1 3 I - - - 1 4 1 
I SERRANIDAE I I I I 
I PARALABRAX MACULATOFASCIATUS I RI I - - - 1 1 1 
1 PARALABRAX NEBULIFER I RI - -I - -I 1 1 
I SCIAL1NIDAE I I I I I 
I CHEILOTREMA SATURNUM I RI - 1i 1 -I - 1 1 1 41 
I CYNOSCION NOBILIS I TI 1 -I - 21 1 -I - - 41 
I GENYONEMUS LINEATUS I T I - - I 2 6 I 16 30 1 56 1 I11 I 
I MENTICIRRHUS UNDULATUS I TI - -I 1 21 1 -I 2 I 61 
I RONCADOR STEARNSII I T I - 2 I 5 - I - - 1 7 1 
I SERIPHUS POLITUS I RI 1 41 9 5I 7 7127 I 601 
I GIRELLIDAE -I I I I I I I 
I GIRELLA NIGRICANS I R 1 2 1 1 9 - I - - I - I 12 1 
I EMBIOTOCIDAE 1. 1 1 1 1 1 1 
I BRACHYISTIUS FRENATUS I RI - 11 - -I - - I - 1 11 
1 DAITLICHTHYS VACCA I RI - -I - -I - 11 - I 11 
I EMBIOTOCA JACKSONI I RI 1 -I - -I 2 -I - 1 31 
1 HYPERPROSOPON ARGENTEUM I RI - 11 2 31 4 -I - I I 
.1 HYPSURUS CARYI I RI - 11 - I - -I - 1 1 
I RRACOCHILUS TOXOTES I RI - 11 1 2 -I - I 31 
I. CLINIDAE I I i I I I 
I HETErOSTICHUS ROSTRATUS I RI 1 11 1 21 
1 SCORPAE1:IDAE I I I I I 
I SCORPAENA GUTTATA I RI - - I 
I BOTHIDAE I I I 
I PARALICHTHYS CALIFORNICUS -30 -ee- - 5 feet-0



Species Composition and Numerical Abundance of Resident (R) and Transitory (T) 
Fish Collected in Replicate Otter Trawls at 20 Feet, Offshore San Onofre Nuclear 
Generating Station - March 30-31, 1978.  

------------- --- ---------- ----- - --------------- -------- ---------

I I I 
I I TRAWL NUMNBERI 

I I 1 2 3 4 5 6 7 8 1 I TAXA I I 821WMING TIME OF TRAWL I 

I TRI1053 1130 1524 1556 1823 1841 2136 2056 Totall 
------------ ----- ------------------ - - ------------- 

I I I III 
ICHORDATA I I I I I I 
I PLATYRHINIDAE I I I I I I I 
I PLATYRHINOIDIS TRISERIATA I TI - - I - - 1 - 1 I - - I 1  
I DASYATIDAE 
I UROLOPHUS HALLERI I TI - - 1. 1 1 1 1 1 1 1 -I 5 1 
I MYLIOBATIDAE 
I MYLIOBATIS CALIFORNICA I TI - - - I - 1I - -I 2 1 
I ENGRAULIDAE I I I 1I I I 
I ENGRAULIS MORDAX I TI - 1 I 3 1 I 1 1 1 2 2 1 11 I 
I OPHIDIIDAE I I 
I OTOPHIDIUM SCRIPPSI I RI 1 1 I - - - 2 1 3 7 1 14 1 
I ATHERINIDAE I I I II I I 
I ATHERINOPSIS CALIFORNIENSIS I TI 1 -I - -I 2 - I - - I 3 1 
I SYNGNATHIDAE II I I 
I SYNGNATHUS SPP. I TI 1 2 1 - 2 1 - 4 I 1 -I 101 
I SCIAENIDAE I I I I I 
I GENYONEMUS LINEATUS I TI 64 71 I 55 44 1 29 44 1 51 30 1 388 1 
I MENTICIRRHUS UNDULATUS I T I - 1 I - 6 I 1 1lI 2 1 I 12 I 
I SERIPHUS POLITUS I R I 211 211 I 24 99 I 77 67;1 12 16 I 717 I 
I EMBIOTOCIDAE .I I I I I I 
I AMPHISTICHUS ARGENTEUS I RI - -I 1 - - -1 - -I I 
I BRACHYISTIUS FRENATUS I RI 1 -I 1 II - -1 - -I 3 1 
I HYPERPROSOPON ARGENTEUE I RI 1 2 1 4 6 1 3 1 - -I 17 1 
I PHANERODON FURCATUS I RII - 1 - -I - 1 - 11 2 1 
I CLINIDAE I I I I I 
I HETEROSTICHUS ROSTRATUS I RII - 1 - -I 1 - - 2 1 3 1 
I STROMATEIDAE I I I I 
I PEPRILUS SIMILLIMUS I R I - - 1 - - 1 - 2 I 3 3 I 8 I 
I BOTHIDAE I I I I I 
I CITHARICHTHYS STIGMAEUS .1 TI - -I 1 3I - 1I 1 1 I 7 1 
I CYNOGLOSSIDAE I I I I I I I 
I SYMPHURUS ATRICAUDA I TI - -I - -I 1 -I - I I



Species Composition and Numerical Abundance of Resident (R) and Transitory (T) 
Fish Collected in Replicate Otter Trawls at 40 Feet, Offshore San Onofre Nuclear 
Generating Station on March 30-31, 1978.  

----------------------------- ------------------- ---------------- 4 

1 TRAWL NUMBER 
1 2 3 4 5 6 7 

TAXA I I STARTING TIME OF TRAWL 

I T-RIl 2 30 1253 1518 1636 1950 2007 0033 TOTAL, 
--------------------------- i---------------------------------------- I----

I I I I I I 
ICHORDATA I I I I I 
I RHINOBATIDAE I I I I I I 
I RHINOBATOS PRODUCTUS I TI - 3 1 - -I - -1 - 31 
I PLATYRHINIDAE I i I I II 
I PLATYRHINOIDIS TRISERIATA I TI 1 - 1 1 1 I 1 -1 - I 4 1 
I RAJIDAE I I I I I I 
1 RAJA INORNATA I TI - - I - - I - -I 1 1 I 
1 DASYATIDAE I I I I I I 
I UROLOPHUS HALLERI I TI 2 2 1 - 1 1 - -I - 5I 
I MYLIOBATIDAE I I I I I I 
I MYLIOBATIS CALIFORNICA I TI - 1 1 - - I - -I 2 3 1 
I ENGRAULIDAE I I I I I I 
I ENGRAULIS MORDAX I TI 1 - I - - I - 1 - 2 1 
I OPHIDIIDAE I I I I I I 
I OTOPHIDIUM SCRIPPSI I RI - - I - - I 7 9 1 1 17 1 
I SYNGNATHIDAE I I I I I I 
I SYNGNATHUS SPP. I TI - -I - I - -1 - 1 
I PRISTIPOMATIDAE I I I I | | 
I XENISTIUS CALIFORNIENSIS I RI - 11 - - I - - I - 1 
I SCIAENIDAE I I I I I I 
I GENYONEMIUS LINEATUS I T I 80 78 I 38 60 I 46 25 I 37 364 I 
I MENTICIRRHUS UNDULATUS I T I - - I - 1 I - - I - 1 I 
I SERIPHUS POLITUS I R I 39 56 1 43 51 1 17 21 1 35 262 I 
I EMBIOTOCIDAE I I I I I I 
I AMPHISTICHUS ARGENTEUS I RI 1 1 1 - - I - I - 2 1 
I BRACHYISTIUS FRENATUS I RI 1 - I 1 - I 1 - I - I 3 1 
I EMEIOTOCA JACKSONI I RI 1. - I - - - -1 - I 
I HYPERPROSOPON ARGENTEUX I RI 1 4 1 - 1I - - I 6 1 
I PHANERODON FURCATUS I RI 1 2 1 - -I - - I 1 4 1 
I CLINIDAE I I I .1 I I I 
I HETEROSTICHUS ROSTRATUS I RI - 1 - -I I - 1I 
I STROMATEIDAE I I I I 
I PEPRILUS SIMILLIMUS I RI - - 2 1 4 5 1 9 201 
1 BOTHIDAE I I I I I I 
I CITHARICHTHYS STIGMAEUS I T I 3 - 1 2 3 I 1 1 I 1 11 I 
I PARALICHTHYS CALIFORNICUS I TI - 5 1 2 - I 1 1 I - 9 1 
I PLEURONECTIDAE I I I I I I 
I PLEURONICHTHYS RITTERI TI 2 - I - - I - 1 1 - 3 1 
I PLEURONICHTHYS VERTICALIS I T I - - I - - I 1 - I - I 1 I 

-------------------- --- -------.--------------



Species Composition and Numerical Abundance of Resident (R) and Transitory (T) 
Fish Collected in Replicate Otter Trawls at 60 Feet, Offshore San Onofre Nuclear 
Generating Station on March 30-31, 1978.  

--------------- ----------------------------- ----------- --- 4 

II I I I 

ICHORDATA I I T I I 
I RHINOBATITAE I I I T I I T I 
I RHINOBATOS PRODUCTUSIT12 111131 
I DASYATIDAE 
I UROLOPHUS TALLERI 1327 15 1 2 
I SYNODONTIAE I I I I I 
I SYNODUS LUCIOCEPS I 
I OPHIDIIDAE I I I I 
I OTOPHIDIUM SCRIPPSI I TI 2 i I - 31 
I SCIAENIDAE I I I I I I 
I GENYONEMUS LINEATUS I T 1 11 - 2 11 
I MENTICIRRHUS UNDULATSI I I 
I SERIPUS POLITUS I T 3 - 113 - 1 1 61 
I EMBIOTOCIDAE I I I I I I 
I CYMATOGASTER AGGREGATA IR 1 - 1 1 - 1 1 6 2 1 
I STROMATEIDAE I I I I I I 
I PEPRILUS SIMILLIMUS I R I - - 1 9 I 1 1 
I SCORPAENIDAE I 
I SCORPAENA GUTATA I RI 1 -
I BOTHIDAE I I 
I CITHARICHTHYS SPP. I R 2 -1 1 3 1 -1 1 
SCITARICHTHYS STIGMAEUSI I 
I PARALIChTHYS CALIFORNICUS I R I - - 1 2 2 5 1 

I XYSTREURYS LIOLEPISITI 
I PLEURONECTIDAE I I 
I PLEURONICHTHYS RITTERI I - 1 1 1 
I PLEURONICHTHYS VERTICALISI T1 5 61 12 -1 6 91 3 1 
I CYNOGLOSSIDAE I I I I I I 

I CITPHARUS TRIssPP I T I 1 1 31 2 -1 11 

---- --- -- ------------ ------ - - - --------* * --- - *- - - - * * * * 

I AAIC~YCAIO~qCSIII- - 2I 51 
I XYTRERYSLOLEIS TI - I TRW-NME Ii i 
I LUOETDEI I STING I OFTAW I 

I LERNIHTYRITII TI -I 2 I3 I 6I 
I LERNIHHY ERIALSI TI 5 6I 12 I 6 9I 38I 
I CNOLOSIAEI I I I I I 
I YMHUUSTRCADAI Ti2 I - -1 I - - I 311 

------------------------------- TI- - - I- -1 - --- - - -- I 1-



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore SONGS (Zone OA), Don Light (Zone 6), and San 
Mateo Point (Zone 3A) at 30 feet on June 14-15, 1978.  

-------------------------------------------------------------------------------------------- --------------------------
I SONGS (ZONE OA) I DON LIGHT (ZONE 6) 1 SMP (ZONE 3A) -------------------------------------------------------------------------------- I----------------------
I STATION 11 STATION 21 STATION 31 STATION 61 STATION 71 STATION 81 STATION111 STATION121 

TAXA I-----------I---------- ------------I----------I----------I----------I----------I----------I 
I REPLICATEI REPLICATE1 REPLICATEI REPLICATE1 REPLICATEI REPLICATEI RBPLICATEI REPLICATE) 
I 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 --------------------------------------------------------------------------------------------------- ----------------------------------

I I I I I I I I I I 
ICHORDATA I I I I 
I HETERODONTIDAE I I I I I I I I I 
I HETERODONTUS FRANCISCI I. 1 -1 - I 1 1 - 1 - 1 - 1 - -1 
I CARCHARHINIDAE | I I | I I I 
I MUSTELUS CALIFORNICUS I 6 4 1 1 4 1 - -1 - - - 1 - 1 - 1 
I MUSTELUS HENLEI I - - I - - I 2 -1 - -I - -I - -I 1 I 2 -I 
I TRIAKIS SEMIFASCIATA I 2 3 1 - II - 1 I - -1 - - - -I -I 
I SPHYRNIDAE 
I SPHYRNA ZYGAENA I - -I - - 1 I - - 1 - 1 - - - -1 - -I 
I BATRACHOIDIDAE I I I I I I I 
I PORICHTHYS NOTATUS I - -I - -I 1 I - 1 - - - - 1 - 1 I - -I 
I ATHERINIDAE I I I I I I I I 
I ATHERINOPSIS CALIFORNIENSIS I - - I - - - 1 - - 1 - 1 - 1 - - -
I SER-RANIDAE II ' I I I 
I PARALABRAX CLATPRATUS I 2 - 1 - 1 1 1 - - - - 1 - I 1 1 
I PARALABRAX MACULATOFASCIATUSI - 2I - 1 - - - 11 - - - 1 
I PARALABRAX NEBULIFER I 1 1 1 - -1 - -I - -1 - 2I - 1 - -1 - 1 
I PRISTIPOMATIDAE I I I I I I I 
I ANISOTREMUS DAVIDSONII I 1 - I - - I - -1 - 2I - -1 - -I -
I XENISTIUS CALIFORNIENSIS I - 1 - 1 - 1 - 1 - -1 - -I - -
I SCIAENIDAE I I I I I I I 
I CHEILOTREMA SATURNUM I - -I 1. 3 1 - 1 - -1 - - - - 9 2 i -
I CYNOSCION NOBILIS I - 1I 8 -I 1 1 1 - 1 1 - 1 1 - 1 1 - I 2 -1 
I GENYONEMUS LINEATUS I - - 1 - 2 I 19 5 I 3 5 I 4 4 I 14 9 I - - I 12 7 I 
I MENTICIRRHUS UNDULATUS I 2 3 1 - 3 1 2 3 1 3 2 1 6 1 1 - - I 3 II - - I 
I RONCADOR STEARNSII I 9 7 1 16 2 1 3 4 1 - I - - I - - 1 1 - I 
I SERIPHUS POLITUS I 8 15 I 11 25 I 27 18 I 10 13 I 27 12 1 16 15 I 6 32 I 29 65 I 
I UMBRINA RONCADOR I - 6 1 5 1 I 37 2 1 - -1 - - - I - - I 
I GIRELLIDAE I I I I I I I 
I GIRELLA NIGRICANS I - -1 - -I 1 -1 - -. j - - 1 1 - - -I 
I KYPHOSIDAE I I I I I 
I HERMOSILLA AZUREA I - -1 - - - -1 - - - 1 1 -1 -
I EMBIOTOCIDAE I I I . 1 I I I 

I AMPHISTICHUS ARGENTEUS I - -1 - -1 - -1 - 1 - 1 1 1I -

I CYMATOGASTER AGGREGATA I - -1 - 1 - -. 1 - - - 1 - 1 - I -
I DAMALICHTHYS VACCA I - -| - - -| - -| - - - -I 1 II - -I 
I EMBIOTOCA JACKSONI I - - - - 1 1 -1 -1 - I1i- 1 - -I 
I HYPERPROSOPON ARGENTEUM I 3 2 1 - 3 1 3 -1 - 1 - 1I - 2 1 5 10I - 4 
I PHANERODON FJRCATUS I - I - - I - -1 - -1 - -1 - -1 - -I 
I RHACOCHILUS TOXOTES I - 1I - 1 - 1 - 1 - 1 - - I 
I POMACENTRIDAE I I I I I I 
I HYPSYPOPS RUBICUNDUS I - -I 1 - - -1 - -1 - - - 1 -

-- - - - - - ------------------------------------------ 
----------------------



Species composition and numerical abundance of fish species 
collected in replicate gill nets offshore SONGS (Zone OA), 
Don Light (Zone 6), and San Mateo Point (Zone 3A) at 30 feet 
on June 14-15, 1978 (Continued).  

----------------- -------------------------------------------------------------------------------

SONGS (ZONE OA) I DON LIGHT (ZONE 6) SMP (ZONE 3A) I I1 - - - - - - - - - - -- -- - - - - - - ---------- - --- ----- -- -- - -- 
I STATION 11 STATION 21 STATION 31 STATION 6 1 STATION 71 STATION 8-1 STATION111 STATION 12 

ITAXA I-----------I-----------I-----------I-----------I------------- ---------- ---------- I----------
I I REPLICATE I REPLICATE I REPLICATI -REPLICATE I REPLICATE I REPLICATE I REPLICATE I REPLICATEI 

I 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1' 2 1 1 2 1 1 2 1 

I I I I I .I I I I I 
ICRORDATA I I I I I I 
I LABRIDAE I I I I I I I 
I HALICHOERES SEMICINCTUS I - 2I - -1 - 1 - 1 - - I 3 -1 
I PIMELOMETOPON PULCHRUM I - -1 - - 1 - - - - - -I 1 -1 - -I 
I SPHYRAENIDAE I I I I I I I I 
I SPHYRAENA ARGENTEA I - 1I 1 -1 - I - -I - -1 - -1 - -I 1 -I 
I SCORPAENIDAE II I I I I I I I 
I SCORPAENA GUTTATA I - -1 - - - -1 - - - 1 -11 
I SEBASTES RASTRELLIGER I 1 1 - 1 - -I - -I - - - I 2 -1 - -I 
I COTTIDAE I I I I I I I I I 
I SCORPAENICHTHYS MARMORATUS I - - 1 - - 1 - I - 1 - - 1 - -I 
I BOTHIDAE II I I I I I I I 
I PARALICHTHYS CALIFORNICUS I - - 1 - 1 I - - 1 - - I - - 1 - - I - - I 1 - I 

"'I PLEURONECTIDAE II I I I I I I I 
II PLEURONICHTHYS RITTERI I - - - - - 1 - 1 - I - 1 - I - -



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore San Onofre, Don Light, and San Mateo Point 
at 45 feet on June 14-15, 1970.  

T--------------------------------------------------
ISONGS (ZONE OB) iDON LIGHT (ZONE 6) I SMP (ZONE 3B) I 
I-------------------------------------------- 4------------ 

1 STATION4 1 STATION 5 1 STATION 91 STATION 101 STATION 131 STATIONl141 
TAXCA I --------- - I-------------------I---------- -------

I REPLICATBI REPLICATE I REPLICATE[I REPLICATE I REPLICATE REPLICATE I 
1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 

--------------------------------------------------------------------

I ITAXA 

I CHORDATA 
I CARCKARHINIDAE 
I MUSTELUS CALIFORNICUS 
I TRIAKIS SEMIFASCIATA 
I SERRANIDAE 
I PARALABRAX CLATHRATUS 1 2 2 1 3 1 1 
I PARALABRAX MACULATOFASCIATUS I - 1 - I 
I PARALABRAX NEBULIFER 21 1 
I CARANGIDAE 
I TRACHURUS SYMMETRICUS I - 91 
I PRISTIPOMATIDAE 
I XENISTIUS CALIFORNIENSIS -
I SCIAENIDAE 
I CHEILOTREMA SATURNUM 1 4 -1 1 -1 1 
I GENYONEMUS LINEATUS 1 5 61 3 1i 19 1.11 6 51 18 1 4 1i 
I MENTICIRRHUS UNDULATUS I - -1 2 21 2 1i 2 
I RONCADOR STEARNSII 1 2 -I -
I SERIPHUS POLITUS 1 16 7 1 15 6 1 34 17 1 30 3 1 13 6 1 36 6 1 
I GIRELLIDAE 
I GIRELLA NIGRICANS 
I SCORPIDIDAE 
I MEDIALUNA CALIFORNIENSIS 28 1 
I EMBIOTOCIDAE 
I AMPHISTICHUS:ARGENTEUS 
I CYMATOGASTER AGGREGATA 
I DAMALICHTHYS VACCA 3 1 1 
I EMBIOTOCA JACKSONI 1 3 -1 1 
I HYPERPROSOPON ARGENTEUM 1 2 - 1 13 4 1 4 - 1 3 
I PHANERODON FURCATUS 1 5 21 3 1i 5 1 1 
I RI-IACOCHILUS TOXOTES 
I POMACENTRIDAE 
I CHROMIS PUNCTIPINNIS 21 
I LABIRIDAE I 
I OXYJULIS CALIFORNICA 1 1 101 
I PIMELOMETOPON PULCHRUM 
I SPHYRAENIDAE 
I .SPHYNAENA ARGENTEA 1 2 
I SCOMBRIDAE .  
I SARDA CHILIENSIS 
I STROMATEIDAE 
I PEPRILUS SIMILLIMUS 
I SCORPAENIDAE 
I SCORPAENA GUTTATA I I I I 

-------------- 1---1-------1 - --- I-* 0 1 - -1 - -I 
I0I0I 0 IS



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore San Onofre, Don Light, and San Mateo Point 
at 45 feet on June 14-15, 1978 (continued).  

I SONGS (ZONE OB) - - DON LIGHT (ZONE 6)' SMP (ZONE 3B) 

I STATION 41 STATION 51 STATION 91 STATION 101 STATION 131 STATION141 
TAXA I-----------I------------I---------------------- I-----------I-----------I 

I REPLICATE] REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
.1 '1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 

II I I I I I* I 
ICEORDATA I I I I I I 
I SCORPAENIDAE I I I I I - I 
I SEBASTES SPP. I - -1 - - 1 - - 1 - 1 - 1 I 
I HEXAGRAM1MIDAET I I I I I I 
I OXYLEBIUS PICTUS I - - - -1 - -I - -1 - - - 2 1 
I BOTHIDAE I I I I I I 
I PARALICHTHYS CALIFORNICUS I -- 1 - I 1 - - 1 1 

-- - - - - - -- - - -



I 

Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore San Mateo Point 
at 20, 40, and 60 feet on June 14-15, 1978. Replicates 1 and 2 were 
collected on June 14 and replicates 3 and 4 on June 15, 1978.  

------------------------------------------------------------------------

I 20 FEET | 40 FEET 60 FEET TAXA 1----------- ---------- I---------- ---------------------
I REPLICATE1I REPLICATE I.REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
I 1 2 1 3 4 1 1 2 1 3 4 1 2 1 3 41 ----- - - - - - - --- - - -- - - - - - - - - - -- - - - - - - -- - -- - - - --- - -- - - - - - - -I TRAWL START TIME 11150 1205 1048 110211224 1239 11117 1127 11302 1322 11211 1300, 

I CHORDATA I I ] I I I 
I CARCHARHINIDAE I I I I I 
I MUSTELUS CALIFORNICUS I - -1 - -I - -1 1 -I - -I - -I 
I RHINOBATIDAE I I I I ( 
I RHINOBATOS PRODUCTUS I - -1 - -1 - -I 1 6I - -1 - -I 
I PLATYRHINIDAE I I I I I I 
I PLATYRIINOIDIS TRISERIATA I - - - 1 1 1 - I - - 1 
I MYLIOBATIDAE I I I I I I 
I MY!LIOBATIS CALIFORNICA I - -1 - -I 1 - I - - I 2 - 1 1 - I 
I ENGPAULIDAE I I I I I ENGAULIS MORDAX 1 154 3 I - - I 1Z3 61 I 1 57 I 9 33 I 22 267 I I SYNODONTIDAE - I I I I I I I 
I SYNAODJUS LUCIOCEPS I - - 1 - - 1 - - I - - 1 - 2 1 1 - I I BATrACOIDIDAE I I II 
I POXCHTHrYS NOTATUS I - -1 - -1 - - 1 -1 - -1 - -I 
I SYNGEATHIDAE I I I II I 
I SYNNTHUSSPP. I - - 1 1 - 1 - -I - - 1 - - I 1 - I 

IISE RAN DAEI I II I rAL0-ABE NEBULIFER I - 1 - 1 - - - -I 1 -1 - -I 
I SCAEITTAE I I I I 
I GENYONEMUS LINEATUS I 3 24 I - - I 53 61 1 89 87 I 11 3 I 99 39 I I SErIPHDUJUS POLITUS I 294 51.1 I 15 1 I 17 15 I 39 105 I - - I 15 2 I 
I EMIXOTOCIDAE I I I I I I 
I AMPHISTICHUS ARGENTEUS I - - I 3 4 1 - - I - - I - - I 
I CYMATOGST C-Gr.EGATA I - - I - - 1 1 - I - -I - 5 1 - 5 1 
I HYDEPROSOPON ArGENTEUM I - 7 1 - - I 1 4 1 - - I 6 6 1 4 1 
I PEDERODON FUnRCATUS I 3 1 1 13 13 1 2 13 1 8 9 1 2 10 1 20 4 1 
I STE!OMAT:DAZ I I I I I I 
I PERIIALUS SIMIL7IM!US I 13 25 1 - -l 1 - I 1 - I 3 - I 10 - I I SCOrCE DI DAE I I I I I 
I SCOIPAEA GUTTA\TA I - -I 1 -I - -I - -l - - -
I BOTHID~AE I I I I II 
I C7TEAITHYG STICMAEUS I 2 2 I - - 1 - 2 I 3 5 I 3 8 I 14 20 1 
I CTTETAJICITCTTYS XA71NTHOSTIGMA I - - I - - 1 - - 1 - - 1 - - I 1 1 1 
I PARAICTHIYS CALTFOPNICUS I - I - - I 1 - I 1 2 1 1 - I 6 - I I XYS PT SLEpIS I - -1 - -1 - -TS - - - 21 - 2I 
I PfLEV-EONECTIDAE I I I I III 

I - -I 1 -2 - - - -I|- -1 - II 
I L O T RITTRI I - 2I - -1 - -1 - -I . 11 1 -I 
I PLEUE CET~HES VERTICALIS I - - 1 - - 1 - - I - - I 9 2 1 6 5 I 
I C"NOGLO3SIDZE I I I I 

!SYMPIUUS ATPICAUDA I - -1 - -1 - -1 - -I 2 2 1 1 - I 

* g 0



Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore San Onofre at 20, 
40, and 60 feet on June 14-15, 1978. Replicates 1 and 2 were collected 
on June 14 and replicates 3 and 4 on June 15, 1978.  

-- 20-FEET 40 FEET 60 FEET I 
TAXA I----------I----------- ---------- I- ---------- ----------

I REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
I 1 2 1 3 4 1 1 2 I 3 4 1 1 2 1 3 4 1 

-------------------------------------------- -- -- --- -- -- ----------

TRAWL START TIME iE1412 142611352 1410 1549 160811527 1606 11458 151811435 14541 
I CHORDATA I I I I I 7 I 
I RINOBATIDAE I I I I I I 
I RHINOBATOS PRODUCTUS I - -I1 - -I 1 11 - 1 - -I 1 -I 
I PLATYRHINIDAE I I I I 
I PLATYRHINOIDIS TRISERIATA I - - - -1 - 2 1 - 1! - -
I ENGRAULIDAE I I I I I I I 
I ENGRAULIS MORDAX I 29 31 I 9 - 1 - 3 I 4 2 I 30 - I -

I OPHIDIIDAE I I I I I I 
I OTOPHIDIUM SCRIPPSI I 1 - 1 - - 1 - - 1 - - 1 - - 1 - - I 

I' ATHERlINIDAE I I I I I I I 
I ATHERINOPSIS CALIFOPNIENSIS I - - - 5 1 - - I - - 1 - - 1 -

I SYNGN1ATHIDAE II I I 
I SYNGNATHUS SPP. 1 5 -1 1 -I - - - -1 - -I 
I SERRANIDAE I I I I I I I 
I PARALABPAX NEBULIFER I - -I - -I 1 -1 - -1 - -1 - -I 
I CARANGIDAE I I I I I I 
I VOMER DECLIVIFRONS I 1 1 - 1 - 1 - -1 - I 

I SCIAENIDAE I I I I I I I 
I GENYONEM USLINEATUS 1 53 3 1 1 5 1 189 245 1 71 821 - -1 -

I DIENTICIRRHUS UNDULATUS I 2 - I - - I - - I - - I I 

I RONCADOR STEARNSII | - -1 - -1 - -I 2 -1 - - - -I 
I SERIPHUS POLITUS 1 158 1101 294 354 1 15 19 ! 15 1 I 7 -1 - -I 

I EMBIOTOCIDAE I I I I 
I PIITSTICHUS.ARGENTEUS I 1 - - 2 1 - II - I - - 1 - - I 
I BRACIYISTIUS FRENTUS I- -1 - II - -1 - -1 - -1 - -I 
I DAMALICUTHYS.VACCA I - 1I - 1 - -1 - 1I - -1 - -I 
I HYPERPROSOPON ARGENTEUD I - 3.1 -. 1 - - I 2 2 1 - -I - -I 
I PHANERODON FURCATUS I 4 - I - -I 9 9 1 13 9 1 - -1 - -I 
I RHACOCHILUS TOXOTES I - -1 - -1 1 -1 - -I - -1 - -I 
I BOTHIDAE I I 
I CITHARICHTHYS STIGMAEUS I - - - -I 6 2 1 4 2 1 4 4 1 6 16 1 
I PARALICIITHYS CALIFORNICUS I - -1 - -I 5 3 1 - 2 1 1 1 1 - - I 

I .XYSTrUYS LIOLEPIS I - -1 - -I 1 -1 - -I 4 1 1 4 2 1 
I PLEUOETIDAE I I I I I I I 
I HYPSOPSETTA GUTTULATA - -1 - -1 - -1 - -I 4 1 1 3 1 

I PLEURONCHTHYS FITTERI. I - -I - -I 2 -1 - 1 - - - 2 1 
I PLEURONICHTHYS VETICALIS I .- - 1 - - I - - 1 1 - I 3 3 1 2 1 I 
I CYNOGLOSSIDAE I I I I I 
I SYMPHURUS ATRICAUDA I - -I - -I 2 1I - - - -1 - -I



Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore Don Light at 20, 
40, and 60 feet on June 14-15, 1978. Replicates 1 and 2 were collected 
on June 14 and replicates 3 and 4 on June 15, 1978.  

20 FEET 40 FEET 1 60 FEET
TAKA I---------------- -------------------- I--------- ----------

I REPLICkTE1 REPLICATE EEPLICATEI REPLICATE[ REPLICATEI REPLICATEI 
I 1 2 1 3 41 1 2 1 3 4 1 1 2 1 3 4 1 

TRAWL START TIME 0902 092310800 0819, 0941 095710840 0856 1013 103810944 1011 1 
ICRORDATA I I I I I I I 
I RKINOBATIDAE I I I I I I 
I RHINOBATOS PRODUCTUS I - -1 - - - -1 - 2 - - 1 - I 
I PLATYRHINIDAE I I I I I I 
I PLATYRHINOIDIS TRISERIATA I 1 1 - 1 - 2I - - - -1 
I DASYATIDAE I I I I I 
I UROLOPHUS HALLERI I 1 11 - 1 - 1I - -LI 1 
I ENGRAULIDAE I I I 
I ENGRAULIS MORDAX I 139 1 I 68 26 I 33 5 I 56 2 1 101 130 1 15 - I 
I SYNODONTIDAE I I I I I I I 
I SYNODUS LUCIOCEPS I - -I 4 2 1 - - - - 1 - 1 
I BATRACHOIDIDAE I I I I I I 
I PORICHTHYS NOTATUS I - - - - I 1 1I - -1 - -1 
I SYNGNATHIDAE I I I I I I 
I SYNGNATHUS SPP. I - 3 1 3 1 I 1 -I 1 - - 1 
I PRISTIPOMATIDAE I I I I I 
I ANISOTREMUS DAVIDSONII I - 1 - 1 - 1 - I - - - 1I 
I SCIAENIDAE I I I I I 
I GENYONEMUS LINEATUS - 1 1 1 74 19 I 152 209 I 76 109 I 23 30 1 82 17 I 
I MENTICIRRHUS UNDULATUS I 10 .5 111 2 1 1 - I - - I - - 1 - - I 
I SERIPHUS POLITUS 1 54 216 107 134 1 16 7 1 30 21.1 - - 1 21 25 1 
I EMBIOTOCIDAE I I I I I I I 
I AMPHISTICHUS ARGENTEUS I 3 1 1 5 II - - I - - I - 1 - - I 
I CYMATOGASTER AGGREGATA I - I - 1 - - I - - I - 1 1 -
I EMBIOTOCA JACKSONI I - 1 - I - 1 - II - -
I HYPERPROSOPON ARGENTEUM 1 2 - I 8 - I - 2 1 3 - I - 1 1 4 - I 
I PHANERODON FURCATUS I 2 1 I.- 5 1 2 - I 6 2 1 1 12 1 2 2 1 
I STROMATEIDAE I I I I I 
I PEPRILUS SIMILLIMUS I - -I - I 1 - - - 1 - 1I 
I SCORPAENIDAE I I I I I I 
I SCORPAENA GUTTATA I 1 - - I -
I BOTHIDAE I I I I I I 
I CITHARICHTHYS SPP. I - - I - - 1 - 1 I - - I - - I - I 
I '-CITHARICHTHYS STIGMAEUS I 7 3 1 5 2 I - -I 6 1 1 2 -I 
I PARALICHTHYS.CALIFORNICUS 1 2 1I - 1 1 1 I 1 1 4 7 1 2 -I 
I XYSTREURYS LIOLEPIS I - - 1 - 1 - 1 - 1 1I 
I PLEURONECTIDAE I I I I I I 
I HYPSOPSETTA GUTTULATA I - -1 - 1 - 1 - 1 1 1 - - I 
I PLEURONICHTHYS RITTERI I - -I 1 -1 - 1 - - - 1 2 - I 
I PLEURONICHTHYS VERTICALIS I - -I - -1 - -I - I 4 - I 4 2 1 

0---0--



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore SONGS (Zone OA), Don Light (Zone 6), and San 
Mateo Point (Zone 3A) at 30 feet on August 15-16, 1978.  

-------------------------------------------------------------------------- ----------------------------------- 7 
SONGS (ZONE OA) I DON LIGHT (ZONE 6) f SAN MATEO POINT I -------------- ------------------------------------------------ --------------------- 4.  I STATION 11 STATION 21 STATION 31 STATION 61 STATION? I STATION 81 STATION111 STATION121 TA. I------------I--------I-------i--- ----------- ---------- I------- ----------- ---------- ] 

I REPLICATEI REPLICATE1 REPLICATEI REPLICATEI REPLICATEL REPLICATEI REPLICATEI REPLICATEI 
I 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 ---------------- -----------------------------------------------------------------------------------------------------------------------

ICHORDATA I I 
I HETERODONTIDAE I I I I I I I I I 
I HETERODONTUS FRANCISCI I - II -I -I - - - - -
I ALOPIIDAE I I 
I ALOPIAS VULPINUS I - -1 - -1 - -I 1 -1 - -1 - -1 - -1 - I 
I CARCHARHINIDAE I I I I I I I I 
I MUSTELUS CALIFORNICUS I 2 2 1 1 11 - -1 - -I 1 I 1 - - - I 
I TRIAKIS SEMIFASCIATA I 1 - - - 1 1 - - - 1 - - - -I 
I PLATYRHINIDAE I I I I I 
I PLATYRHINOIDIS TRISERIATA I - 1 -I 1 -I - - - - - -I 1 -I 
I BATRACHOIDIDAE 
I PORICHTHYS MYRIASTER I -- - - - -I - -I 1 - -
I ATHERINIDAE I . I I I I I I I 
I ATHERINOPSIS CALIFORNIENSIS I -- - - - -I 1 - - -1 - - 1I I SERRANIDAE I I I I I 
I PARALABRAX CLATHRATUS I - -- - - -I -I -I I 1 - 1 - -I 
I PARALABRAX NEBULIFER I I- - -- I - - I I PRISTIPOMATIDAE I I I I I I t4 I ANISOTREMUS DAVIDSONII I - - - - I I SCIAENIDAE I I I I I I I I I 

II CHEILOTREMA SATURNUM 1 - 1 - - - - - - I - -I 3 3 1 - I I CYNOSCION NOBILIS I 2 1 1 .1 - I 2 2 1 - -1 - - - -I - -I -
I GENYONEMUS LINEATUS I 2 - I 4 21 I 24 29 I 5 3 I 16 9 I 17 27 I 1 1 1 14 24 I I MENTICIRRHUS UNDULATUS I - 1 - I 1 -I 2 1 I 3 1 I - 1 I 2 - 1 1 - I I RONCADOR STEARNSII I 1I - - - -I - I 4 - I - I 1 - I - - I I SERIPHUS POLITUS I 20 13 1 16 30 I 20 35 I - 41 1 44 51 I 36 37 I 6 2 I '46 47 I I UMBRINA RONCADOR I 2 - I - 1 I 3 -1 - - - - - - I 6 1 I - - I I GIRELLIDAE I I I I I I I II I GIRELLA NIGRICANS I - -I - .21 - - '- - - - 1 - I 5 I- I I KYPHOSIDAE I . I I I I I I I I I HERMOSILLA AZUREA I 1 -1 - -1 - - - -1 - -1 12 - - -I I EMBIOTOCIDAE I I I 
I AMPHISTICHUS ARGENTEUS I -I - -I 1 -- 1 -
I BRACHYISTIUS FRENATUS - - - -I - -I - -I 1 - -I 
I DAMALICHTHYS VACCA I 1 -I - -1 - - -1- - - -I 
I EMBIOTOCA JACKSONI I 1 I - - -1 - - - 31 -I -I -I I HYPERPROSOPON ARGENTEUM I 2 1 I 3 3 1 2 4 1 -1 - 1 I - 7 1 2 3 1 - I I PHANERODON FURCATUS I - - - - 4 1 - 1 I 1 1 1 - -I I RHACOCHILUS TOXOTES I 1 -1 -1 - 11 -1 -1- - -I 
I LABRIDAE I I I I I I I I HALICHOERES SEMICINCTUS I 1 -I 2 -1 - - - - - -I 3 1I -I I PIMELOMETOPON PULCHRUM I - I 1 -1 -1 - 1I -I - - -I 

------------------------- -----------------------------------------------------------------



Species composition and numerical abundance of fish species 
collected in replicate gill nets offshore SONGS (Zone OA), 
Don Light (Zone 6), and San Mateo Point (Zone.3A) at 30 feet 
on August 15-16, 1978. (continued) 

I

SONGS (ZONE. A) I DON LIGRT (ZONE 6) I SAN MATEO POINT 
I----------------------------------------------------- ------------- I------------------------* 

I STATION 1 I STATION 21 STATION 31 STATION 61 STATION 7 I STATION 81 STATION :11 STATION 12' 
TAXA I---------- I-----------I-----------I-----------I-----------I------------I-----------I-----------i 

I REPLICATEI REPLICATE1 REPLICATE1 REPLICATE1 REPLICATEI REPLICATEli REPLICATEI REPLICATE! 
I I 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 V 1 2 1 1 2 1 

I I I I I I I I I I 
ICHORDATA I I I I I I I I I 
I CLINIDAE I I I I I I I I I 
I HETEROSTICHUS ROSTRATUS I - 1 - - I -I - I - I 1 - 1 - - I 
I SCOMBRIDAE I I I. I I I I I 1 
I SAP.DA CHILIENSIS I 1 .- I 2 2 1 1 I 4 1 1 - 4 1 3 -1 - -I 4 - I 
I STROMATEIDAE I I I I I I I I I 
I PEPRILUS SIMILLIMUS I 1 -1 1 5 1 - - I 8 1 I - - - - - -I - 3 
I SCORPAENIDAE I I I I I I I I I 
I SCORPAENA GUTTATA. I - - I - - I - I - 1 1 - 1 1 
I SEBASTES RASTP.ELLIGER I I- 1 -- - I -- -I -- -1 -I 
I BOTHIDAE I I I I I I I I I 
I PARALICHTHYS CALIFORNICUS- I I 1 II - - - - - - -I 

1.----------------------------------------------------------------------------------------------------------------------------------------------------------

0 0 
00 0 000



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore San Onofre, Don Light, and San Mateo Point 
at 45 feet on August 5-. 1978.  

------------------------------------------- 
T--------------------- T-----------------I SONGS (ZONE OA) .DON LIGHT (ZONE 6) 1 SAN MATEO POINT I I------------------------ ---------------------- t------- *----------------------I 

I STATION 4 I STATION 51 STATION 9 1 STATION101 STATION131 STATION 141 TAXA I----------I----------1----------I----------I----------I----------I 
I RPLICATE1 REPLICATEI REPLICATE REPLICATEI REPLICATEI REPLICATE1 
I 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 ----------------------------------------------------------- ------------------------ ----------------------

I CHORDATA I I I I I I 
I CARCHARHINIDAE I I I I I 
I MUSTELUS CALIFORNICUS I 1 - I - - -- 1 I 1 I PRIONACE GLAUCA - -I 1 -I - -I - -I - - - -I I TRIAKIS SEMIFASCIATA I - -I - -I - -I - -I - -I 2 -I I SYNODONTIDAE I I I 
I SYNODUS LUCIOCEPS I - - 1 -1 - 1 1 2 1 - -1- 2 1 I SERRANIDAE I I I I I PARALABRAX CLATHRATUS I - 4 1 - 1I - 1 I - - I - 1 1 2 - I I PARALABRAX MACULATOFASCIATUS I - - I - - - 3 1 - - - -I - -I 
I PARALABRAX NEBULIFER I - -I 1 -1 - -1 - -I 1 21 
I BRANCHIOSTEGIDAE I I I I -I 
I CAULOLATILUS PRINCEPS I - -I - - - I - -I - -1 2 -I 
I PRISTIPOMATIDAE I I I I I I 
I XENISTIUS CALIFORNIENSIS I - - I 1 - I - - I - - I - - I - - I I SCIAENIDAE I I I I 
I CHEILOTREMA SATURNUM I - - I 1 - I - - I - -I - -1 6 1I 
I CYNOSCION NOBILIS I - -1 - -I - -1 - -1 1 - I -
I GENYONEMIUS LINEATUS I 1 2 1 3 3 1 64 52 1 52 106 1 22 - I - 3 1 I MENTICIRRHUS UNDULATUS I - - I - - 1 1 1 1 2 3 1 2 - I - - I I RONCADOR STEARNSII I - - I 1 II - - I - 2 1 - - I - -I 
I SERIPHUS POLITUS I 5 16 I 22 15 I 36 15 I 22 38 I 29 9 I 4 6 I I SCORPIDIDAE I I I I I I I MEDIALUNA CALIFORNIENSIS I 1 - I - - I - - I - - I - 81 4 - I I EMBIOTOCIDAE I I I I I I I 4 I CYMATOGASTER AGGREGATA I - - I 1 - I - 2 1 - -I - -I - -I I DAMALICHTHYS VACCA 1 2 1 I - 1 1 - - I - -1 - 1I 2 11 I EMBIOTOCA JACKSONI I 7 2 1 - 2 1 1 - I - -. 1 - 1I 2 21 I HYPERPROSOPON ARGENTEUM I 1 1 1 3 5 1 1 5 1 3 - I 6 3 1 12 14 1 I PHANERODON FURCATUS I 4 7 1 . 6 6 1 1 21 1 2 - I 4 5 1 3 8 1 I RHACOCHILUS TOXOTES I 4 - I - - I - - I - - I - 1 1 6 21 I POMACENTRIDAE I I I I I I I I CHROMIS PUNCTIPINNIS I - - I - -I - - I - - I - 14 1 2 -I I LABRIDAE I I I I I I I HALICHOERES SEMICINCTUS I - 1 I 1 2 1 - - I - - I - 1 1 17 21 I OXYJULXIS CALIFORNICA I - 2 1 1 - I - - I - -I - -I - -I 
I -PIMELOMETOPON PULCHRUM I 1 1I - - I - - I - - I - 11 4 -I I SPHYRAENIDAE I I I I II 
I SPHYRAENA ARGENTEA I 1 -I - -I - - 1 - I 2 -I - 1 I CLINIDAE I I I I 
I HETEROSTICHUS ROSTRATUS I 2 - I - I - - -
I SCOMBRIDAE I I I I 
I SARDA CHILIENSIS I - - I - - I 2 -1 - -I 1 - I - -



Species composition and numerical abundance of fish species collected in 

replicate gill nets offshore San Onofre, Don Light, and San Mateo Point 

at 45 feet on August 15-16, 1978. (continued) 

I SONGS (ZONE OA). DON LIGHT (ZONE 6) SAN MATEO POINT 
----------------------------------------------------------------
I STATION 41 STATION5 I STATION 91 STATION101 STATION131 STATION1 41 

TAXA I-----------I-----------I-----------I-----------I------------I-----------I 
I REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
I 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 

I I I I I I I 
ICHORDATA I I I I I I I 
I STROMATEIDAE I I I I I I I 
I PEPRILUS SIMILLIMUS I - -1 - -I - -I - -I 7 -1 - 1I 
I SCORPAENIDAE I I I I I 
I SCORPAENA GUTTATA I - -1 - -1 - 2I - -1 - -1 - -I 
I SEBTSTES ATROVIRENS I - -1 - -1 - -1 - -1 - I - -I 
I SEBASTES CARNATUS I - -I - -1 - -1 - -1 - 1i - -I 
I SEBASTES SERRANOIDES I - -I 1 -I - -1 - -1 - II - -I 
I COTTIDAE I I I I I I I 
I SCORPAENICHTEYS MARMORATUS I - -1 - -1 - -1 - -I 1 -1 - -I 
I BOT'HIDAE I I I I I I I 
I PARALICHTHYS CALIFORNICUS I - -I 1 1 - -1 - -1 - -1 - 1I 
------------------------------------------------------------------------------------------------- --------------



) 0 
Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore San Mateo Point 
at 20, 40, and 60 feet on August 15-16, 1978.  

----------------------- --------------------- T----------
I 

I 20 FEET 40 FEET I 60 FEET 
II 

TAXA --------- I-----------I------------------------------ ---------
I REPLICATI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
I 1 *I 3 4 1 1 2 1 3 4 1 1 2 I 3 4l 

------- --- --- - - - - -- - - --- --- -- - - -
TRAWL START TIME 11013 103511057 1112 1105 114011133 122811201 1309 11253 13131 

ICHORDATA I I I I I I I 
I CARCHARRINIDAE I I I I I I I 
I MUSTELUS CALIFERNICUS I - - I 2 1 1 - -1 - 1I - -1 - - I 
I MUSTELUS HENLEI I 1 -I - -1 - -1 - -I - -1 - - I 
I RHINOBATIDAE I I I I 
I RHINOBATOS PRODUCTUS I 2 6 1 1 5 1 - -I 2 1I - -1 - - I 
I PLATYRHINIDAE I I I I I I I 
I PLATYRHINOIDIS TRISERIATA I - 1 1 2 3 1 2 -I 5 61 - -I 1 -I 
I TORPEDINIDAE I I I I I 
I TORPEDO CALIFORNICA I - - I - - - -I 1 -1 - -I 
I ENGRAULIDAE I I I I I I 
I ANCHOA COMPRESSA I 1 7 1 - - I - -I - -1 - -I - -I 
I ENGRAULIS MORDAX 1 56 - 1 123 122 I 386 738 11188 1148 I 42 - I - - I 
I SYNODONTIDAE I I I 
I SYNODUS LUCIOCEPS I - -5 - - - I - -I 3 5I 2 6 1 
I ATHERINIDAE I I I I I 
I LEURESTHES TENUIS I - 1I - 5I - -1 - -1 - -1 
I SYNGNATIUDAE I I I I I 
I SYNGNATHUS SPP. I - -I 2 - I - -1 - -I - -I - -I 
I SCIAENIDAE I I I I I I 
I GENYONEMUS LINEATUS I - 42 1 4 10 1 2 4 1 3 1 1 - -1 - -I 
I MENTICIRRHUS UNDULATUS I 1 4 I - 2 I - - I - - I - - 1 - - I 
I SERIPHUS POLITUS 1 291 168 1 199 316 I 4 3 1 4 - I - -1 - -1 
I EMBIOTOCIDAE I I I I I I I 
I AMPHISTICHUS ARGENTELS I 1 3 1 - - I - - I - - I -I - -I 
I CYMATOGASTER AGGREGATA I . - 2 1 - -I - 3 I 5 1 I - - I - - I 
I DAMALICHTHYS VACCA I - -1 - -I - 1 - 1I - -I 
I HYPERPROSOPON ARGENTEUM I 3 - I - 4 1 5 2 1 5 3 1 - - I 6 - I 
I PHANERODON FURCATUS I 3 - I 2 2 1 9 2 1 3 4 1 - - I 1 - I 
I STROM4ATEIDAE I I I I I I 
I PEPRILUS SIMILLIMUS I 1 2 1. - - - -I - 2 1 - - - -I 
I BOTHIDAE I I I I I I 
I CITHARICHTHYS STIGMAEUS I 3 2 1 6 -I 7 13 1 6 6 1 22 20 I 17 21 1 
I CITRARICHTHYS XANTHOSTIGMA I - - I - - 1 - - I - - I 1 3 1 3 10 I 
I HIPPOGLOSSINA STOMATA I - - 1 - - 1 - - I - - I 1 - I - - I 
I PARALICHTHYS CALIFORNICUS I 5 4 1 4 -I 3 2 1 1 2 1 1 1 1 2 - I 
I XYSTREUPYS LIOLEPIS I - - - 1 I - 2 1 - - I 1 - I 
I PLEURONECTIDAE 
I HYPSOPSETTA GUTTULATA .1 - - I - - 1 - - I - - 1 - 1 1 1 - I 
I PAROPHRYS VETULUS I - -I - -l - -I - - 1 - 1 
I PLEURONICHTHYS DECURRENS I - - 1 - - 1 - - I - - I - 1 I - - I 
I PLEURONICHTHYS RITTERI I - 1 3 1 1 1 -I - - I 2 1 1 - 3 1 
I PLEURONICHTHYS VERTICALIS 1 1 - I - - I - 1 - II 6 2 1 - 8 1 

* le o 11a--------------------- than-5:1.  
*Trawl line Scope 15:1 rather than 5:1.



Species composition and numerical abundance of fish species collected in four 
replicate 5-minute otter trawls conducted offshore San Onofre at 20, 40, and 
60 feet on August 15-16, 1978.  

------- - -------------------- --------------- - . .  

20 FEET , I 40 FEET 60 FEET 
TAXA 1----------- ---------- I---------- I---------- I---------- I----------I 

I REPLICATE I REPLICATE I REPLICATE I REPLICATE I REPLICATE I REPLICATEI 
1 1 2 1 3 4 1 1 2 1 3 4 1 1 2 1 3 41 

I TRAWL START TIME 1357 1409 1352 14111544 1603 j.1539 161411455 1522 L1455.1513 
I CHORDATA I I  
I CARCHARHINIDAE I 
I MUSTELUS CALIFURNICUS 
I RIINOBATIDAE 
I RHINOBATOS PRODUCTUS I 
I PLATYRHINIDAE I 
I PLATYIRHINOIDIS TRISERIATA I 1 3 1 1 1 
I RZAJIDAE I I I I I 
I RAJA INORNATA I 

!DASTATIJDAEII IIII 
I UPOLOPHUS HALLERI 1 1 1 
I GYMi.NUEPIDAE I I 
I GYM2URA MARMRATA I - I I 
I MLIODATIDAE I I I 
I M4YLIOBATIS CALIFOPNICA' I - - I  
I ENG rA\ULID-AE I I 
I ANCO 4 16 COM1SS 
1 ENGDAULIS MODAX I 347 7Z 1 34 44 12563 957 1 - 15 1 

I' ~ ~ 1SYNDOTIDAE IIIII 
0 I SYNODUS LTCIOCEPS I - -I - -1 1 3! 1 1 

I ATHERINIDAE 
I LEES3STHES TENUIS I 10 I -II I 
I S IGN THIDAE I I I I I I I 
I SYNG1IATHUS SPP. 1 1 1! 4 21 1 - -I I 
I SCIA2ENIA " SC J TJDAB I I I I 
I GENIONEMUS LINEATUS 1 16 135 1 25 149 1 22 49 1 - 69 I 1 1 
I MENTICIfrRI-US UNDULATUS 1 5 41 1 21 - 1i - -I - I 
I SEPI-IUS POLITUS 1 261 347 1 593 67 1 8 14 1 23 44 1 1 1 1 
I EM3OTOCIDAB I I I I I I 
I AD1 3TICH2US APRGENTEUS 1 2 -1 7 31 - -I - - - -II 
I BRACMYISTIUS FrENATUS - - I - 6 1 - - I - - I - I 
I CML7TOGASTED AGrEGATA 1 -1 8 1i 1 1 - - I - I 
I HYDEEPIOSOPON \ERGENTEUM 3 1 1 15 1 4 5 1 - 1 1 - I - - I 
I PA=ONJ FUCATUS 124 81 51 1 - -195 -1 2 1 - -I 
I STPOrMETDAE I I I I I I 
I PEP2ILUt SIMILLIMUS 114 -1 1 51 - - -
I SCOTIE2EIDAE I I I 
I SET~SPAxUCISPINISI - i - - - 1 -1 - l 
I BOT?2IAE III 

CIERRICIITIIY STIGMAEUS 1 2 1 1 1 9 1z1 11 21 5 31 8 5I 
! PAPT!ALT HT!IYS CALIFORNICUS I I 1 1 1 1 1i - -I 

I1 1=E!RY 2L3OI1EPIS I I 2I 3 -I 1 2 3 

- - - - - - --- -- ---- -- -I--- - - -- -1 - --- -- -- - 1- --- - - - - - - -- - I-- -

I - -10-1 
0 0 0 I I I



Species composition and numerical abundance of fish species collected in four 
replicate 5-minute otter trawls conducted offshore San Onofre at 20, 40, and 
60 feet on August 15-16, 1978. (continued) 

20 FEET 40 FEET , 60 FEET 
TAXA I----------I--------------------------------- ----------

I I REPLICATRI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
I 1 2 1 3 4 1 1 2 1 3 4 2 1 2 1 3 4 1 

---------------- ----------.------------------------

I CHORDATA 
I PLEURONECTIDAE 
I HYPSOPSETTA GUTTULATA 
I PAROPHRYS VETULUS 21 
I PLEURONICHTHYS RITTERII 1 I 
I PLEURONICHTHYS VERTICALIS I I 1 1 I 4 91 4 61 
I CYNOGLOSSIDAE 
I SYMPHURUS ATRICAUDA- -I - I - - - 1 - -I 

----------------------------- ~--------------- ------

I N 
I III0



Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore Don Light at 20, 
40, and 60 feet on August 15-16, 1978.  

I TFEET A TFEET 60FEET 

TAXA I ------- I---------- I---------- I---------- ---------- I---------
I REPLICATE I REPLICATE I REPLICATE I REPLICATEt REPLICATE I REPLICATE 

II 1 2 , 3 4 1 1 2!1 3 4 1 1 2 1 3 4 1 
---------------- --------------- ---------------------- ----------------------------

I TRAWL START TINE 0736 080610822 0839 10831 o850i'0902 0920 10913 093310941 1001 1 
ICHORDATA I I 
I CARCHARKINIDAE I I 
I MUSTELUS CALIFORNICUS - -1 1 -I 
I RHINOBATIDAE I I 
I RHINOBATOS PRODUCTUS 1 4 -I - 21 1 
I PLATYRHINIDAE. I I I I 
I PLATYRHINOIDIS TRISERIATA 1 2 41 1 41 1 1 4 -I - - I 
I DASYATIDAE I I I I I I 
I UROLOPHUS KALLERI 1 3 -I - -I - - -I - -I 
I ENGRAULIDAE I I I I I 
I ENGRAULIS MORDAX I - 143 1 59 119 1 999 901 1 958 807 1 5 3 1 7 - 1 
I SYNODONTIDAE I I 
I SYNODUS LUCIOCEPS 1 2 -I 
I OPHIDIIDAE 
I OTOPHIDIUM SCRIPPSI 
I SYNGNATHIDAE 
I SYNGNATHUS SPP. 1 5 101 5 21 
I SCIAENIDAE 
I GENYONEMUS LINEATUS 1 425 165 1412 176 1 - 111 70 7 1 11 4 1 
I MENTICIRRHUS.UNDULATUS 1 1 11 3 21 - -I - - I - -I 
I SERIPHUS POLITUS 1 147 165 61 92 1 3 - I 3 - I 
I EMBIOTOCIDAE 
I AMPHISTICHUS ARGENTEUS 
I CYMATOGASTER AGGREGATA 1 31 1 1 1 2 31 
I HYPERPROSOPON ARGENTEUM -- I - I I - 21 
I PHANERODON FURCATUS 1 11 - 611Z 121 3 1i - 51 
I STROMATEIDAE I I I I I 
I PEPRILUS SIMILLIMUS 1 3 1i - 41 - -I 
I SCORPAENIDAE 
I SCORPAENA GUTTATA 
I SEBASTES PAUCISPINIS 1 3 171 8 61 
I BOTHIDAE I I 
I CITHARICHTHYS STIGMAEUS 5 6 1 6 5 1 3 13 1 8 23 1 9 8 1 8 6 1 
I CITHARICHTHYS XANTHOSTIGMA' - -I - -I - I - -I 2 -I - -I 
I PARALICHTHYS CALIFORNICUS - -I - - 31 2 41 1 -1 1 -I 
I XYSTREURYS LIOLEPIS 
I PLEURONECTIDAE 
I PAROPHRYS VETULUS 
I PLEURONICHTHYS DECURRENS 
I PLEURONICHTHYS RITTERI .1 21 
I PLEURONICHTHYS VERTICALIS I 2 11 3 31 6 21 5 21 
I CYNOGLOSSIDAE .  
I SYMPHURUS ATRICAUDA 0.I 0 

I07360 08602 08903 00 90 1013 03194 0I



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore SONGS (Zone OA), Don Light (Zone 6), and San 
Mateo Point (Zone 3A) at 30 feet on October 11-12, 1978.  

II SONGS (ZONE OA) I DON LIGHT (ZONE 6) 1 SAN MATEO POINT 
I -I ---- I------------- ------- n--------------------- I---------------------
I STATION 11 STATION 21 STATION 31 STATION 61 STATION 71 STATION 81 STATION111 STATION121 

TAXA I-----------I-----------I-----------I----------- I-------------- ---------- ---------- ---------- I 
I REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATBI REPLICATE I REPLICATEI REPLICATEI 
1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 -------------------------------- ------------------------------------------------------------------------------- --------------------

ICTORDATAA 
I HETERODONTIDAE 
I HETERODONTUS FRANCISCI I - - I 1 - ! - - I - I 
I CARCKARHINIDAE I I I I I I I 
I MUSTELUS CALIFORNICUS 31 4 21 - 1i - I 1 1 - I 
I TRIAKIS SEMIFASCIATA S -I - 1 1 1 21 - 1 5 41 -
I SYNODONTIDAE I I I I 
I SYNODUS LUCIOCEPS I -
I OPHIDIIDAE 
I CHILARA TAYLORI 
I ATHERINIDAE 
I ATHERINOPSIS CALIFORNIENSIS I I I - -1 2 21 2 -1 5 1i - -I -
I SERRANIDAE I I I I I I I I 
I PARALABRAX CLATHRATUS I I - -I - -I - 11 - 1 1 41 3 21 
I PARALABRAX NEBULIFER 1 31 1 1 1i 2 -I 4 31 - -I 2 61 3 -I 
I PRISTIPOMATIDAE 
I ANISOTREMUS DAVIDSONIII - I 
I SCIAENIDAE 

NI CHEILOTREMA SATURNUM I - 1 1 2 91 2 
Lj CYNOSCION NOBILIS I 2 aI 1 1 1 1 - -I - 21 3 -I 4 1i 1 21 

I GENYONEMUS LINEATUS I 4 1 I 5 2 1 12 4 I 5 12 I 21 9 I 8 9 I - - I 5 2 I 
I MENTICIRRHUS:UNDULATUS I - 21 4 -I 4 5I 2 51 5 21 3 21 - .21 1 1i 
I RONCADOR STEARNSII I * - 1 I - - I 1 6 I - - I - I - I - I - I 
I SERIPHUS POLITUS I 43 43 I 63 10 I 55 43 I 37 27 I 49 38 I 66 66 I 28 2 I 10 16 I 
I UMBRINA RONCADOR - I - -I 2 -I - - 1 15 1 7 -I 
I GIRELLIDAE 
I GIRELLA NIGRICANS 
I SCORPIDIDAE 
I MEDIALUNA CALIFORNIENSIS 
I EMBIOTOCIDAE 
I AMPHISTICHUS:ARGENTEUS - 5 2 I 1 I 
I DAMALICHTHYSVACCA 
I EMBIOTOCA JACKSONI I 8 41 1 -I 
I HYPERPROSOPON ARGENTEUM 1 -I - - I - - I -I - 21 21 
I PHANERODON FURCATUS - 21 1 -I - -i1- 1i1 1 21 1i 1 11 3 -I 
I RHACOCHILUS TOXOTES 
I LABRIDAE 
I HALICHOERES SEMICINCTUS I 1 1 21 1 -I 
I PIMELOMETOPON PULCHRUM. [ 1 71 - I 
I SPHYRAENIDAE I I I 
I SPHYRAENA ARGENTEA I - 11 1 1i 
I CLINIDAE 
I HETEROSTICHUSROSTRATUS I STA I S I 2 1 1 S I I 1 -I 

1------------------------------------------------------------------------------------- --------------------



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore SONGS (Zone OA), Don Light (Zone 6), and San 
Mateo Point (Zone 3A) at 30 feet on October 11-12, 1978. (continued) 

----------------- -------------------------- ----------------------- - -------------------------- -----
1 I SONGS (ZONE OA) I DON LIGHT (ZONE 6) I SAN MATEO POINT 

--------------------------------------------------------------------- ---------------------
I I STATION 11 STATION 21 STATION 31 STATION 61 STATION 71 STATION8 I STATION111 STATION121 
I TAXA I-----------I-----------I----------I----------- I-----------II---------- I ---------

I REPLICATEI REPLICATE1 REPLICATEI REPLICATEi REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
I 1 2 1 1 21 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 

------------------------------------ --- ------------------- -----------------------------------------
II I I I I I I I I 

ICHORDATA I I I I I I I I I 
I SCOMBRIDAE I I I I I I I I I 
I SARDA CHILIENSIS I - -. I 1 -1 - -1 - I 1 1 - I - 1 - -I 
I STROMATEIDAE I I I I I I I I I 
I PEPRILUS SIMILLIMUS - - - -I - -1 - -1 - 3 1 3 31 - -1 - -I 
I SCORPAENIDAE I I I I I I I I 

La I SCORPAENA GUTTATA I - -1 - 1 - 1 - 1 - 1 - -1 - I 
MI SEBASTES AURICULATUS I - -1 - -1 - -1 - -1 - I - -1 - -1 - -I 

I SEBASTES RASTRELLIGER I 1 -1 - 1 - -1 - -1 - -1 - 11 2 -1 - -I 
I COTTIDAE I I I I I I I I I 
I LEPTOCOTTUS ARMATUS I - -1 - -I - -1 - 11 - -1 - -1 - -1 - -I 
I BOTHIDAE I I I I I I I I I 
I PARALICHTHYS CALIFORNICUS I - I - -1 - -1 - -1 - -1 - 1 - 1 

--- -----0 - ---- --



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore San Onofre, Don Light, and San Mateo Point 
at 45 feet on October 11-12, 1978.  

II SONGS (ZONE OA) DON LIGHT (ZONE 6) SAN MATEO POINT I 
1-------.-----1------- ------ --

II STATION' 4 1 STATION 5 1 STATION~ 9 1 STATION10 01 STATIOi 13 1 STAYPION1 41 
IAX I I------I-- I ----------- I------- --- I-----------I------I 

I REPLICATE I REPLICATE[I REPLICATE I REPLICATE I REPLICATE I REPLICATE[I 
1 - 1 2!1 1 2!1 1 2!1 1 2Zi 1 2 1 1 2 1 

ICHORDATA 
I CARCHARRINIDAE I I I I I 
I MUSTELUS CALIFORNICUS 
I TRIAKIS SEMIFASCIATA I 1 - 2 2 1 1 
I SQUALIDAE I I I I I I 
I SQUALUS ACANTHIAS I I -
I SYNODONTIDAE I I 
I SYNODUS LUCIOCEPS I - - 1 1 1 - -I 
I OPHIDIIDAE I I I I 
I OTOPHIDIUM SCRIPPSI - 1 1 
I SERRANIDAE I I I I I 
I PARALABRAX CLATHRATUS 1 - - 1 1 1 - 31 1 21 2 1 
I PARALABRAX MACULATOFASCIATUS I - I - 21 - -I 
I PARALABRAX NEBULIFER 1 1 1 1 31 4 41 - 1i 4 41 5 1i 
I BRANCKIOSTEGIDAE 
I CAULOLATILUS PRINCEPS 
I PRISTIPOMATIDAE I I 
I ANISOTREMUS DAVIDSONII II * I - -I - -I - 5 1 5 
I XENISTIUS CALIFORNIENSIS 1 2 1i - -1 1 31 3 1i 1 21 
I SCIAENIDAE I I 
I CHEILOTREMA SATURNUM I 4 I - - I - -I - 11 2 4 1 
I CYNOSCION NOBILIS - I - -I - 1i - -I 3 -I 
I GENYONEMUS LINEATUS 1 1 2Z 2.51 39 22131 441 2 31 - 41 
I MENTICIRRHUS UNDULATUS I 1 1 21 3 31 5 21 
I RONCADOR STEARNSII - I - 1! - -I - -I -
I SERIPHUS POLITUS 116 7121 13146 30124 44128 15124 331 
I GIRELLIDAE I I I I I I 
I GIRELLA NIGRICANS I - -I - -I - -I - -I - 31 -
I SCORPIDIDAE I .I I I I I 
I MEDIALUNA CALIFORNIENSIS I 2 11 2 21 - -I - - 1 331 1 -I 
I EMBIOTOCIDAS I I I I I 
I BRACHYISTIUS FRENATUS I - - 1 1 4 -I 
I CYMATOGASTER AGGREGATA I - - I I - 1 1 
1 DAMALICHTHYS VACCA 1 1 - -I - -1 2 21 1 -I 
I EMBIOTOCA JACKSONI 11 4 -I - 1i 6 61 1 -I 
I HYPERPROSOPON ARGENTEUM I 2 21 7 31 1 -I 2 51 6 21 5 161 
I HYPSURUS CARYI 1 1 -I - -I - -I - -I - -I - -I 
I PHANERODON FURCATUS 1 6 51 3 7116 21 1 51 4 21 - 61 
I RHACOCHILUS TOXOTES 1 - - I - -1 4 41 1 -I 
I POMACENTRIDAE. I I I 
I CHROMIS PUNCTIPINNIS I - I - -I - 1 3 1 -
I LABRIDAE I I I I 
-- L---- ESE-C--T--I-I 1---- ---- 1- - -- I



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore San Onofre, Don Light, and San Mateo Point 
at 45 feet on October 11-12, 1978. (continued) 

I SONGS (ZONE OA) DON LIGHT (ZONE 6) SAN MATEO POINT I 
I l-- -.. ~--------------- ---

I STATION 41 STATION 51 STATION91 STATION101 STATION131 STATION141 
I TAXA I- ---------------------------------- I----------------I 

I REPLICATRI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
I I 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 --------------------- ------------------------.--------------------

I I I I I I II 
ICRORDATA I I I I I I 
I LABRIDAE I I I I I I I 
I OXYJULIS CALIFORNICA I - -1 - -I - - - - I 1 -1 -I 
I PIMELOMETOPON PULCHRU I - -I - -I 1 -I - I 1 1I -I 
I SPHYRAENIDAE I I I 
I SPHYRAENA ARGENTEA I - -1 - - - - 1 I 1 11 -
I CLINIDAE I I I I I I 
I HETEROSTICHUS ROSTRATUS I - -1 - -1 - -I - -1 2I - -I 
I SCOMBRIDAE 
I SARDA CHILIENSIS I - -1 - -I 1 -I 3 -1 - -1 - -I 
I SCOMBER JAPONICUS I - -I - -I 1 -I 1 -I 1 -1 - -I 
I STROMATEIDAE I | | 
I PEPRILUS SIMILLIMUS I - -1 - -1 - -1 1 1I - -I - -I 
I SCORPAENIDAE I I I I I 
I SCORPAENA GUTTATA I - -I - -1 - -1 - -1 - -1 - II 
I SEBASTES PAUCISPINIS I - -I 1 I - -I 1 -I - -1 - -I 
I SEBASTES RASTRELLIGER I - I - -1 - -1 - -1 - II - -I 
I SEBASTES SERRANOIDES I - 21 - I - - - - - 2I - -I 
I BOTHIDAE I I I I I I 
I PARALICETHYS:CALIFORNICUS I - -I - -1 - I - I - -I - I 

* 0 0



Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore San Mateo Point 
at 20, 40, and 60 feet on October 11-12, 1978.  

--------- ------------------------------------------------------------------

I TAXAI 20 2FEET I 40 FEET 60 QFEET 
TAXA---------------------- ----------i---------- ---------- ---------- I----------I 

I I REPLICATE I REPLICATE! REPLICATE I REPLICATE! REPLICATE I REPLICATE I 
1 1 2 1 3 4 1 1 2 1 3 4 1 1 2 1 3 4 1 

T1047 11061 1323 130811125 1144 1340 135311208 1228 1414 14311 
ICHORDATA I I I 
I CARCHARHINIDAE I I 
I MUSTELUS CALIFORNICUS 21 
I RHINOBATIDAE I 
I RHINOBATOS PRODUCTUS 51 
I PLATYRHINIDAE. I 
I PLATYRHINOIDIS TRISERIATA 1 3 31 2 1 1 
I RAJIDAE 
I RAJA INORNATA 
I DASYATIDAE 
I UROLOPHUS HALLERI 
I GYMNURIDAE 
I GYMNURA MARMORATA 
I MYLIOBATIDAE 
I MYLIOBATIS CALIFORNICA 
I ENGRAULIDAE 
I ANCHOA COMPRESSA 1 65 33 1 16 47 1 
I ENGRAULIS MORDAX 1 82 204 1 120 109 1 42 25 1 13 29 1 3 5 1 1 
I ATHERINIDAE I I I I I I 
I LEURESTHES TENUIS - -1 4 -I -
I SYNGNATHIDAE 
I SYNGNATHUS SPP. 1 51 1 7! - 21 3 51 
I SCIAENIDAE 
I GENYONEMUS LINEATUS 179 661 6 66135 26118 101 
I MENTICIRRHUS UNDULATUS 1 9 11 1 71 1 -I - -I 
I SERIPHUS POLITUS 1 189 154 1 193 161 1 15 20 1 11 4 1 - I 
I UMBRINA RONCADOR I 2 
I EMBIOTOCIDAE I 
I AMPHISTICHUS ARGENTEUS 1 2 -1 2 2 1 
I CYMATOGASTER AGGREGATA I - I - -I - 1i - 21 
I HYPERPROSOPON ARGENTEUM I - 1 31 -I - 41 - 11 
I PKANERODON FURCATUS 1 2 1 6 11 1 1i 9 13 
I SPHYRAENIDAE 
I SPHYRAENA ARGENTEA 
I STROMATEIDAE 
I PEPRILUS SIMILLIMUS 3 3 - 1i 2 111 -
I BOTHIDAE 
I CITHARICHTHYS STIGMAEUS 1 5 7 1 - 11 1 10 6 1 13 12 1 1 31 1 24 12 1 
I PARALICHTHYS CALIFORNICUS 1 1 -1 2 - 1 1! - 11 5 21 - 1i 
I PLEURONECTIDAE 
I HYPSOPSETTA GUTTULATA 
I PLEURONICHTHYS RITTERI 21 
-- S -- ------------- --------------- - - ------------------------- I



Species composition and numerical abundance of fish species collected in four 
replicate 5-minute otter trawls conducted offshore San Onofre at 20, 40, and 
60 feet on October 11-12, 1978.  

------------------- -- ------------------------------ -------------------------------- ----

I 

I 20 FEET 40 FEET .160 FEET 
I T-----------------------------------------------------------

I I REPLICATE[ REPLICAYDI REPLICATEI REPLICAYNI REPLICATE1 REPLICATEI 
1 1 2 1 3 4 1 1 2 1 3 4 1 1 2 1 3 4 1 

I TRAWL START TIME 11314 133011513 1536i 1502 151711636 1650 11421 143811553 1611 
ICHORDATA 
I RHINOBATIDAE .  
I RHINOBATOS PRODUCTUS 1 2 21 1 21 - - I I 
I PLATYRHINIDAE.I I I I I 
I PLATYRHINOIDIS TRISERIATA 1 2 1i - -I 
I ENGRAULIDAE I I I 
I ANCHOA COMPRESSA 1 21 171 45 221 - -I - -I - -I 
I ENGRAULIS MORDAX 1 177 401 1 280 .162 1 4 58 I 178 48 1 1062 90 15837 721 
I OPHIDIIDAE 
I OTOPHIDIUM SCRIPPSI 
I ATHERINIDAE 
I ATHERINOPS AFFINIS 
I LEURESTHES TENUIS I 4 271 - I - - I 
I SYNGNATHIDAE I I I I 
I SYNGNATHUS SPP. I 2 -1 4 1i - 21 3 21 1 1 
I SERRANIDAE 
I PARALABRAX NEBULIFER 
I SCIAENIDAE 
I GENYONEMUS LINEATUS 1 2H 18. 1 6 21 1 69 19 1 97 51 1 - 2 1 35 95 1 
I MENTICIRRHUS UNDULATUS 1 2 -t 4 -1 1 -I 2 21 - -I - -I 
I SERIPHUS POLITUS 1 163 101 1 168 134 1 85 8 1 119 76 1 - - I 2 26 1 
I EMBIOTOCIDAE 
I AMPHISTICHUS ARGENTEUS 31 - 1i - -I - -I - -I -
I CYMATOGASTER AGGREGATA - I - 1i - I 
I HYPERPROSOPON ARGENTEUM 1 8 5111 231 
I PHANERODON FURCATUS I 1 9 31 - -I 9 31 1 5I 
I STROMATEIDAE I I I I I 
I PEPRILUS SIMILLIMUS 21 - -I 5 21 2 -1 2 21 
I BOTHIDAE I I I I I 
I CITHARICHTHYS STIGMAEUS 1 1 21 11 8 41 8 121 9 I 6 71 
I PARALICHTHYS CALIFORNICUS 1 2 1i - 1 1 61 
I XYSTREURYS LIOLEPIS I 1 
I PLEURONECTIDAE 
I HYPSOPSETTA GUTTULATA 1 21 
I PLEURONICHTHYS VERTICALIS I I 1 1 I 2 3 6 1 
-------------------------------------------------- - -----------------------------

* 34 30tl1 5410 5713 60,4113 5311 
0 _ 0 00 I I I 0 I



Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore Don Light at 20, 
40, and 60 feet on October 11-12, 1978.  

--------- I ------------------------------------------------

20 FEET 40 FEET 60 FEET 
I TAXA I------------------------------ ---------- I 

I RPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
I 1 2 1 3 4 1 1 21 3 - 4 1 1 2 1 3 4 1 

TRAWL START TIME 10809 0827 10904 0934 10854 091f 1011 1034 0944 1001 11115 11541 
ICHORDATA I I I I I I I 
I RHINOBATIDAE . I I I I I I I 
I RHINOBATOS PRODUCTUS I - - I - - I 2 1 1 - 1 I - - I - I 
I PLATYRHINIDAE I I I I I I I 
I PLATYRHINOIDIS TRISERIATA I 1 - I - - t - - 1 1 3 1 1 - I - -I 
I RAJIDAE I I I I I I I 
I RAJA INORNATA I - - I - -1 - -1 - I - -I - -I 
I ENGRAULIDAE I I I I I I I 
I ANCHOA COMPRESSA 1 13 7 1 7 -1 - -I - -1 - -1 - -I 
I ENGRAULIS MORDAX 1 74 84 I 141 218 I 21 571 I 656 611 I 314 54 12394 182 I 
I SYNODONTIDAE I I I I I I I 
I SYNODUS LUCIOCEPS I - - I - - I - 2 1 - -1 - -1 - -I 
I SYNGNATHIDAE I I I I I I I 
I SYNGNATHUS SPP. I 4 3 1 1 2I - - - -1 - -1 - -I 
I SERRANIDAE I I I I I I I 
I PARALABRAX CLATHRATUS I - - I - -1 - -1 - -I - -I 1 -I 
I PARALABRAX NEBULIFER I - - I - 1I - -1 - -I - -1 - -I 
I PRISTIPOMATIDAE I I I r I 
I XENISTIUS CALIFORNIENSIS I - - I - - I - 3I - -I - -1 - -I 
I SCIAENIDAE I I I I I I I 
I CHEILOTREMA SATURNUM I - - I - 1I - -I - -1 - -1 - -I 
I CYNOSCION NOBILIS 1 1 - I - -1 - -I - -1 - -1 - -I 
I GENYONEMUS LINEATUS I 36 83 I 1 1 I 35 41 I 55 48 I 75 77 I 34 79 I 
I MENTICIRRHUS UNDULATUS I 6 1 I 1 - I - 1 I 3 2 1 - - I - 1 1 
I SERIPHUS POLITUS I 58 206 I 11 1 I 17 68 I 60 89 I 30 32 I 10 62 I 
I EMBIOTOCIDAE I I I I I I I 
I AMPHISTICHUS.ARGENTEUS I 3 - I 5 1 1 - - I - - I - - I - -I 
I CYMATOGASTER*AGGREGATA I - - I - - I 1 3 1 1 - I 1 - I - -I 
I HYPERPROSOPON ARGENTEUM I -. - I - - I 1 - I - 1 1 14 8 1 10 10 1 
I MICROMETRUS MINIMUS I - -I 1 - I - - I - - I - - I - - I 
I PHANERODON FURCATUS I 1 - 10 6 1 14 12 1 - 1 1 1 - I 1 9 1 
I STROMATEIDAE I I I I I I I 
I ICICHTHYS LOCKINGTONI I - -I - - I - - I - - I - II - - I 
I PEPRILUS SIMILLIMUS I - -I - 1 1 15 5 1 12 4 1 - 1 I - 1 I 
I BOTHIDAE I I I I I I I 
I CITHARICHTHYS STIGMAEUS I 4 4 1 - 5 1 9 8 1 4 2 1 5 2 1 - 2 1 
I PARALICHTHYS CALIFORNICUS I 1 2 1 2 1 I 2 1 I 2 1 1 2 4 1 2 1 1 
I PLEURONECTIDAE I I I I I I I 
I HYPSOPSETTA GUTTULATA I - - I - -I 1 1I - -I 3 - I - 1 I 
I PLEURONICHTHYS COENOSUS I - - I - 1 - -1 - -1 - 1I - -I 
I PLEURONICHTHYS RITTERI I - - I - -1 - -I - - I 3 1 1 1 2 1 
I PLEURONICHTHYS VERTICALIS I - - I - -1 - 1 1 1 - I 1 4 1 - 4 1



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore SONGS (Zone OA), Don Light (Zone 6), and San 
Mateo Point (Zone 3A) at 30 feet on December 12-13, 1978.  

------ w-------------- I-------------------------------------------- --------------------

II SONGS (ZONE OA) I DON LIGHT (ZONE 6) 1 SAN MATEO POINT I------------------------------------------- ----------------------------------------------------- I-----------------------
I STATION 11 STATION, 21 STATION 31 STATION 6 1 STATION 71 STATION 8 1 STATIONi111 STATION 121 

1 TAX I-----------I------------I-----------I-----------I-----------I-----------I-----------I----------- I 
i REPLICATEI REPLICATE I REPLICATE I REPLICATE I REPLICATE I REPLICATE I REPLICATE! REPLICATE I 
1 1 2!1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 

----------------------- ----------------------------------------------------------------------------------

I 
I IITAXA II 

I CHORDATA 
I HETERODONTIDAE 
I RETERODONTUS FRANCISCI 
I CARCHARHINIDAE 
I MUSTELUS CALIFORNICUS 1 2 
I TRIAKIS SEMIFASCIATA I 6 1 1 1 21 1 1 
I SQUATINIDAE 
I SOUATINA CALIFORNICA 
I SYNODONTIDAE 
I SYNODUS LUCIOCEPS 
I ATHERINIDAE 
I ATHERINOPSIS CALIFORNIENSIS 1 2 I 1 3 1 14 18 1 19 38 1 16 6 1 23 
I SERRANIDAE I I I I 
I PARALABRAX NEBULIFER I 1 1 2 21 - 1 -I 31 
I CARANGIDAE I I I 
I TRACHURUS SYMMETRICUS I - 1I - - I - 1 8 1 8 
I PRISTIPOMATIDAE I I I I 
I ANISOTREMUS DAVIDSONII I - - 1 1 3 -I 21 
I XENISTIUS CALIFORNIENSIS I 21 - 21 - I 11 2 
I SCIAENIDAE I 
I CHEILOTREMA SATURNUM 1 6 15 1 1 3 1 - I - - I 2 1 - 3 1 7 1 1 3 5 1 
I CYNOSCION NOBILIS 17 51 8 21 - 41 - -I - -I - - 2 1 3 21 
I GENYONEMUS LINEATUS is 2110.16115 151 - 11 5 11 6 2 
I MENTICIRRHUS UNDULATUS 1 2 1 1 5 6 1 7 3 1 - - 1 4 3 1 3 6 
I SERIPHUS POLITUS 1 31 10 1 1 7 1 81 22 1 - - I 4 4 1 - 2 1 9 1 
I EMBIOTOCIDAE I I I I I I I 
I CYMATOGASTER AGGREGATA I i1 - 31 -I 
I DAMALICHTHYS VACCA I 31 - -1 1 -I - I 
I EMBIOTOCA JACKSONI Il1 201 1 -1 1 -I - I 21 1 
I HYPERPROSOPON ARGENTEM I 9 101 4 4 1 11i - I - 2 1 3 41 
I PHANERODON FURCATUS I 29 14 1 14 6 1 8 3 1 1 1 1 3 3 1 7 15 1 3 2 1 21 23 1 
I POMACENTRIDAE 
I HYPSYPOPS RUBICUNDUS 
I LABRIDAE 
I HALICHOERES SEMICINCTUS I 
I PIMELOMETOPON PULCHRUM 
I CLINIDAE .  
I HETEROSTICHUS ROSTRATUS 
I SCOMBRIDAE 
I SARDA CHILIENSIS 1 2 2 1 1 3 
I STROMATEIDAE 
I PEPRILUS SIMILLIMUSI I I I I I I 

-- -- - -- ---- -------------------- - ---------

* 0 

I_ _I__ _ _ _ _ _I_ _I I0



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore SONGS (Zone OA), Don Light (Zone 6), and San 
Mateo Point (Zone 3A) at 30 feet on December 12-13, 1978. (continued) 

I SONGS (ZONE OA) I DON LIGHT (ZONE 6) I SAN MATEO POINT 
I----------------------------------- -------------------- I---- ---- ----------------

I STATION 11 STATION 21 STATION 31 STATION 6I STATION 71 STATION 81 STATION11i STATION121 
TAXA I----------- I----------Ij--------------------I-----------I-----------I-----------I-----------I 

I I REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI 
I I 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 

- I I I I I I I I I 
ICHORDATA I I I I I I I I I 
I SCORPAENIDAE I I I I I I I I I 
I SCORPAENA GUTTATA I 1 1 1 - 1 1 - 1 - 1 1 2 1 1 -I 1 -
I SEBASTES RASTRELLIGER I 1 - I - - I - - I - -I - 1 - - 1 - -I 
I BOTHIDAE I I I I I I I I I 
I PARALICHTHYS CALIFORNICUS I - -1 - 1 - 1 1 - 1 - I - -I -1 I 
I PLEURONECTIDAE I I I I I I I I I 
I PLEURONICHTHYS*VERTICALIS I - -1 - -I - - - - I - - - -I 1 1 

-- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore San Onofre, Don Light, and San Mateo Point 
at 45 feet on December 12-13, 1978.  

---- -------------------------------------------------------------------------------- 
---SA-TE ON--I I .SONGS (ZONE OA) _'DON LIGHT (ZONE 6) SAMTEPON 

1 -- - - - - - - - --I - - - - - - - -------------------------
I I STATION 41 STATION 51 STATION 91 STATION 101 STATION131 STATION141 

ITAX~A I ---------- ----------- I-----------I----------- ------------I------
I REPLICATE I REPLICATE I REPLICATE I REPLICATE I REPLICATE I REPLICATE I 
1 1 2!1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 

-------------------- ---------------------------------------------------------------

I 
I ITAXA 

ICHORDATA 
I CARCHARHINIDAE 
I TRIAKIS SEMIFASCIATA 
I OPHIDIIDAE 
I OTOPHIDIUM SCRIPPSI 
I ATHERINIDAE 
I ATHERINOPSIS.CALIFORNIENSIS I - -I 
I SERRANIDAE I I 
I PARALABRAX CLATHRATUS 1 2 21 - -I 21 1 1 
I PARALABRAX NEBULIFER I 4 31 - 61 - 1 21 1 
I BRANCHIOSTEGIDAE 
I CAULOLATILUS PRINCEPS 
I CARANGIDAE.  
I TRACHURUS SYMMETRICUS I I 1 
I PRISTIPOMATIDAE I 
I ANISOTREMUS DAVIDSONII 1 2 141 
I XENISTIUS CALIFORNIENSIS 2 1 -
I SCIAENIDAE I 
I CHEILOTREMA SATURNUM 1 9 1I 6 21 - - 21 
I CYNOSCION NOBILIS 1 2 - 1 1 3 21 
I GENYONEMUS LINEATUS - 1 
I MENTICIRRHUS UNDULATUS . I - I 
I SERIPHUS POLITUS I 1 3 1 
I SCORPIDIDAE 
I MEDIALUNA CALIFORNIENSIS I 12 1 2 1 
I EMBIOTOCIDAE 
I BRACHYISTIUS FRENATUS 
I CYMATOGASTER AGGREGATA 41 
I DAMALICHTHYS VACCA 1 2 -I - I - -I - -1 2 -1 3 1 
I EMBIOTOCA JACKSONI I - -1 2 1 - l 41 
I HYPERPROSOPON ARGENTEUM 1 1 -1 1 41 - - - I 
I PHANERODON FURCATUS 1 46 - 1 27 6 1 - - I 20 - 1 1 3 1 
I RHACOCHILUS TOXOTES I - - 1 
I POMACENTRIDAE I 
I CHROMIS PUNCTIPINNIS - - 2641 
I LABRIDAE I 
I HALICHOERES SEMICINCTUS - - 2 1 - 1 2 
I OXYJULIS CALIFORNICA I - - - 1 
I PIMELOMETOPON'PULCHRUM I - 141 
I SCOMBRIDAE I I 
I SCOMBER JAPONICUS I - 41 3 - 1 2 
I SCORPAENIDAE 
I SCORPAENA GUTTATA I I - 1 I T-ATIO - - I STATION5-I-ON 9 STATION101 STATI 1 S -11 

I----------------------------------1----------1----------j--------0 ELCT1RPIAE ELCTIRPIAE ELCTIRPIAE 
0I 1 0 IS 0 1 0



Species composition and numerical abundance of fish species collected in 
replicate gill nets offshore San Onofre, Don Light, and San Mateo Point 
at 45 feet on December 12-13, 1978. (continued) 

--------- -------------------- ---------------------

II I SONGS (ZONE OA) DON LIGHT (ZONE 6), SAN MATEO POINT I 
I------------ - ------------------------------------ I 
I STATION 4 1 STATION 5 I STATION 91 STATION 101 STATION 131 STATION14! 

TAXA I-----------I ---------- I----------I---------- -I----------I----------
I REPLICATEI REPLICATEI REPLICATE REPLICATEI REPLICATEI REPLICATEI 
I 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 1 2 1 

I I I I I I II 
ICHORDATA I 
I SCORPAENIDAE I 
I SEBASTES AURICULATUS 41 
I SEBASTES SERRANOIDES 91 
I SEBASTES SERRICEPS 1 
I REXAGRAMMIDAE 
I OXYLEBIUS PICTUS I 1 2 1 
I BOTHIDAE I 
I CITHARICHTHYS STIGMAEUS - I 
I PLEURONECTIDAE I 

'HYPSOPSETTA GUTTULATA I - - - -I - -I 

- - - - - - - - --- --- ----I--- --- - - -- - -- --- - - - - - - -- - - - - -- - 1 -- - - - - - - - - ----I-9 I - -- - I-



Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore San Mateo Point 
at 20, 40, and 60 feet on December 12-13, 1978.  

------- ---------------------------------------- 

*----------------------------- 
----

I TAX 20 FEET 40 FEET g 60 FEET 
~TAXA i-----------I------ - - - - - - - - - - - -- - - -

I REPLICATE I REPLICATE I REPLICATE I REPLICATE I REPLICATE I REPLICATE I 
1 1 2 1 3 4!1 1 2 1 3 4 1 1 2 1 3 4 1 

TRAWL START TIME 1215 1240,1051'1109 1307 132711131;.1147 1348 1411 12111244 
ICHORDATA I I I I I I 
I CARCHARRINIDAE I I I 
I MUSTELUS CALIFORNICUS I - - 1 1 1 
I RHINOBATIDAE I I I 
I RHINOBATOS PRODUCTUS I - -1 3 -1 2 1i -
I PLATYRHINIDAEI I I I I 
I PLATYRHINOIDIS TRISERIATA 1 1 1i 3 -I - - 3 -1 2 21 
I DASYATIDAE I I I I I 
I UROLOPHUS HALLERI 1 41 6 -I 3 1 11 -I -
I MYLIOBATIDAE I I I 
I MYLIOBATIS CALIFORNICA I - -I - 1 1 1 
I ENGRAULIDAE I I I 
I ANCHOA DELICATISSIMA - 1 1 191 - I 
I ENGRAULIS MORDAX 38 1 108 206 - - 2 25 
I SYNODONTIDAE I I I I 
I SYNODUS LUCIOCEPS - - - 3 1 
I SYNGNATHIDAE I I I 
I SYNGNATHUS SPP. 1 5 101 6 - 1 1 1 12 1 
I SERRANIDAE I I I 
I PARALABRAX MACULATOFASCIATUS 1 1 1 - -I 
I CARANGIDAE I I 
I TRACHURUS SYMMETRICUS I 
I SCIAENIDAE I1 
I GENYONEMUS LINEATUS I - 1 1 -1 7 1 
I MENTICIRRHUS UNDULATUS I - 141 3 1 1 3 1 2 1 
I SERIPHUS POLITUS 1 1 -I - -1 6 -
I EMBIOTOCIDAE I I I 
I AMPHISTICHUS ARGENTEUS I - -I 3 -I - -1 3 1 
I CYMATOGASTER AGGREGATA I - - 3 21 - 31 
I HYPERPROSOPON ARGENTEUM - 2 1 
I PHANERODON FURCATUS 1 3 4 1 - 71 
I BOTHIDAE I I I 
I CITHARICHTHYS STIGMAEUS 1 6 9 1 3 - 12 21 1 6 16 1 22 20 1 29 32 1 
I CITHARICHTHYS XANTHOSTIGMA - I - I - -I - -I 1 1i 3 31 
I PARALICHTHYS CALIFORNICUS 3 1 - 1 - 31 1 1 1 21 
I XYSTREURYS LIOLEPIS 1 1 2 -I - 1 
I PLEURONECTIDAEI I 
I HYPSOPSETTA GUTTULATA - -
I PLEURONICHTHYS RITTERI I 1 - 1 
1 PLEURONICHTHYS VERTICALIS - 1 4 - 1 2 1 1 * 0I 

1-0 - - -- --0- - -- - 1- - -- - -s - - -- - 1- - -- - -



Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore San Onofre at 
20, 40, and 60 feet on December 12-13, 1978.  

------------ -----------------------------------------------------------------------------------------

I 20 FEET I 40 FEET 60 FEET I 
TAXA' ------------ I- ---------- _ ---------- I I I REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATEI REPLICATE1 I I 1 2 1 3 4 1 1 2 1 3 4 1 1 2 1 3 4 1 ------------------------------------- --------------------- -------- --------------------------------------------------

I TRAWL START TIME 11456 1512 1335 141611639 17001 1518 1533 11558 161711442 14591 ICHORDATA I I I I 
I RHINOBATIDAE . L I I 
I RHINOBATOS PRODUCTUS I - 1I - -1 - - - -I - - -
I PLATYRHINIDAE I I 
I PLATYRHINOIDIS TRISERIATA I - -I - 2I - I - -1 - -I -
I RAJIDAE I 
I. RAJA INORNATA - - - - 1 -1 - -1 - - -I 
I DASYATIDAE I I I 
I UROLOPHUS HALLERI - 1 1 1 6 1 - 1 - -1 -
I ENGRAULIDAE I I I I I 
I ANCHOA COMPRESSA I - 1I 2 1I - - - -1 - - -
I ANCHOA DELICATISSIMA I - - I 2 - I - - 1 - - I - - -
I ENGRAULIS MORDAX 1 277 152 1 4 1I - - - - - -1 - -I 
I SYNODONTIDAE I I I I I I 
I SYNODUS LUCIOCEPS I - - I - -1 - -1 - - -1 - I 
I SYNGNATHIDAE I 
I SYNGNATHUS SPP. I - 2 1 5 21 - -1 - - - -1 - -I 
I SERRANIDAE I I I I I 
I PARALABRAX NEBULIFER I - -1 - -I 1 -1 - 1 -
I SCIAENIDAE II I I I I I 
I GENYONEMUS LINEATUS I - - -I - 84 1 6 1 - - - -I 
I MENTICIRRHUS UNDULATUS I 3 1 1 3 1 I - - I - -I 1 -1 - -I 
I SERIPHUS POLITUS I 13 26 1 2 II - 182 1 87 4I -1 -I 
I UMBRINA RONCADOR I - - I 5 - I - -1 - - - - I 
I EMBIOTOCIDAE I I I I I I 
I AMPHISTICHUS ARGENTEUS I 2 2 1 - 1 I - -1 - -1 - -1 
I BRACHYISTIUS FRENATUS I - - I - 1 I - -1 - -1 - -I - -I 
I CYMATOGASTER AGGREGATA I - - I - - I 6 22 I - 2 I - - - - I 
I DAMALICHTHYS VACCA I - -I 1 - - 1 - -1 -
I HYPERPROSOPON ARGENTEUM I - -1 4 - 3 11 1 1 - I - - - -I 
I PHANERODON FURCATUS I 27 23 1 17 - I 43 31 I 2 31 1 - - 1 - - I 
I CLINIDAE I I I I 
I HETEROSTICHUS ROSTRATUS I 1 - I - -1 - 1 - 1 - 1 
I BOTHIDAE I 
I CITHARICHTHYS STIGMAEUS I 4 5 1 2 2 I 16 20 I - 23 I 14 21 I 2 5 I 
I CITHARICHTHYS XANTHOSTIGMA - - I - - I - - I - -I 2 3 1 3 1 I 
I PARALICHTHYS CALIFORNICUS I 8 7 1 - 2 1 2 31 2 2 1 - - I 1 - I 
I XYSTREURYS LIOLEPIS I - -1 - - 1 I - I 1 I 1 -I 
I PLEURONECTIDAE I I I 1 I 
I HYPSOPSETTA GUTTULATA I - -l - -1 - -I 1 -I - -1 - -I 
I PLEURONICHTHYS RITTERI I - --I - - 1 - -I 1 1 - 1 
I PLEURONICHTHYS VERTICALIS I - -I - -1 - 3I - -I 1 4 1 1 2 
I ZANIOLEPIDIDAE I I 
I ZANIOLEPIS LATIPINNIS I - 1 - 1 - 1 - 1 

--------1 ------ 
---- --- ---- --------------------



Species composition and numerical abundance of fish species collected in 
four replicate 5-minute otter trawls conducted offshore Don Light at 20, 
40, and 60 feet on December 12-13, 1978.  

I .  
II 20 FEET 40 FEET 160 FEET 

I .  
I TAXA ---------- I----- ---------- --------

I ~I RIPLICATE I REPLICATE I REPLICATE I REPLICATE[I REPLICATE I REPLICATE I 
1 1 2 1 3 4 1 1 2 1 3 4 1 1 2 1 3 41 

I 'TRAWL START TIME 0725 07541 0803 082110846 1005 0843 09O5illO9 113210932 0955 
ICHORDATA I 
I RHINOBATIDAE I 
I RHINOBATOS PRODUCTUS I - - - 1 21 1 
I PLATYRHINIDAE I 
I PLATYRHINOIDIS TRISERIATA 1 5 -1 4 -I 
I DASYATIDAE I 
I UROLOPHUS HALLERI 132 -152 61 1 1 6 1 
I ENGRAULIDAE I I I I 
I ANCHOA COMPRESSA 1 1 -1 12 451 - I -

I ANCHOA DELICATISSIMA I - -115 291 - - 6 -I -

I ENGRAULIS MORDAX I 8 -l 6 281 15 1 4 -I -
I SYNODONTIDAE I 
I SYNODUS LUCIOCEPS I 
I BATRACHOIDIDAE I 
I PORICHTHYS NOTATUS I 
I SYNGNATHIDAE I 
I SYNGNATHUS SPP. I 2 3 11 21 
I SCIAENIDAE I I 
I GENYONEMUS LINEATUS 1 1 1 31 24 1 - I -

I MENTICIRRHUS.UNDULATUS I 2 -1 3 15 1 - 1 3 - I -

I SERIPHUS POLITUS I 17 - 1 121 196 1 - 1 6 - I -

I UMBRINA RONCADOR I - 21 1 -I 
I EMBIOTOCIDAE i I I 
I AMPHISTICHUS ARGENTEUS 1 7 -1 8 -I 
I HYPERPROSOPON ARGENTEUM 
I PHANERODON FURCATUS 
I BLENNIIDAE 
I HYPSOBLENNIUS JENKINSI 
I GOBIIDAE 
I LEPIDOGOBIS LEPIDUS 
I SCORPAENIDAE 
I SCORPAENA GUTTATA 
I BOTHIDAE 
I CITHARICHTHYS STIGMAEUS 1.10 -I.- -112 7112 11115 13 12 181 
I PARALICHTHYS CALIFORNICUS I 8 -1 2 -1 2 31 1 31 7 21 3 51 
I XYSTREURYS LIOLEPIS 1 1 3 21 - 21 
I PLEURONECTIDAE I I I 
I PAROPHRYS VETULUS - - -1 1 
I PLEURONICHTHYS RITTERI1 2 2 3! 1 1! 
I PLEURONICHTHYS VERTICALIS - 1 21 3 81 
I CYNOGLOSSIDAEI 
I SYMPHURUS ATRICAUDA 1 

0 20 FET40FE I60FE
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Length frequency histograms of Seriphus politus collected in two replicate 
otter trawls at 20, 40, and 65 feet at San Mateo, San Onofre, and Don Light 
on March 15-16, 1978.  
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Length frequency histograms of Seriphus politus collected on 
March 15-16, 1978. (Continued) 
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Length frequency histograms of Seriphus politue collected in 
two gill net replicates at 30' and 45' at San Mateo Point, 
San Onofre Unit 1 Discharge, San Onofre, and Don Light on 
March 30-31, 1978.  
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Length frequency histograms of Seriphus politus collected 
on March 30-31, 1978. (continued) 
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Length ftecuency histbgrams of Seriphus politus collected in 
four gill net replicates at 30 and 45 feet at San Onofre (Zones 
OA, OB) on March 30-31, 1978. Gill nets were set during 4 -hour 
periods at mid-day and dusk. Poor weather conditions precluded 
the midnight retrieval, the midnight-sunrise set period lasted 
8 hours.  
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Length frequency histograms of Seriphus politus collected 
on March 30-31, 1978. (continued) 
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SAN ONOFPE 
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Length frequency histograms of Seriphus politus collected in otter 
trawls at 20, 40, and 60 feet at San Onofre during mid-day and 
night sampling periods on March 30-31, 1978.  
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SAN MATEO POINT SAN ONOFRE UNIT 1 DISCHARGE 
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Length frequency histograms of Seriphus politus collected in 
all gill net replicates at 30' and 45' at San Mateo Point, 
San Onofre Unit 1 Discharge, San Onofre, and Don Light on 
June 14-15, 1978.  
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Length frequency histogram of Seriphus politus collected 
in gill nets on June 14-15, 1978. (continued) 

-255-.
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Length frequency histograms of Seriphus politus collected 
in four replicate otter trawls at 20, 40, and 60 feet at 
San Mateo Point, San Onofre, and Don Light on June 14, 1978.  
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Length frequency histograms of Serniphus politus collected 
on June 14, 1978. (continued) 
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Length frequency histograms of Seriphus politus collected 
in four replicate otter trawls at 20, 40 and 60 feet at 
San Mateo Point, San Onofre, and Don Light on June 15, 1978.  
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Length frequency histograms of Seriphus politus, collected 
on June 15, 1978. (continued) 
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Length frequency histograms of Seriphus politus collected 
on August 15-16, 1978. (continued) 
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Length frequency histograms of Seriphus politus collected 
in four replicate otter trawls at 20, 40 and 60 feet at San.  
Mateo Point, San Onofre, and Don Light on August 15, 1978.  
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No Seriphus politus collected on 
August 15, 1978 at 60 feet.  

Length frequency histograms of Seriphus politus collected 
on August 15, 1978. (continued) 
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' No Seriphua politus collected on 
August 16, 1978 at 60 feet.  

Length frequency histograms of Seriphus politus collected 
in four replicate otter trawls at 20, 40 and 60 feet at San 
Mateo Point, San Onofre, and Don Light on August 16, 1978.  
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* No Seriphus politus collected on 
August 16, 1978 at 60 feet.  

Length frequency histograms of Seriphus politus collected 
on August 16, 1978. (continued) 
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Length frequency histograms of Seriphus politus collected in 
all gill net replicates at 30' and 45' at San Mateo Point, 
San Onofre Unit 1 Discharge, San Onofre, and Don Light on 
October 11-12, 1978.  
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No Serip hue politss collected on 
December 13, 1978 at Don Light 60 
feet otter trawl.  

Length frequency histograms of Seriphus politus collected 
on December 13, 1978. (continued) 
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Length frequency histograms of Genyonemus lineatus collected in two 
replicate otter trawls at 20, 40, and 65 feet at San Mateo, San Onofre, 
and Don Light on March 15-16, 1978.  
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Length frequency histograms of Genyonemus lineatus collected 
in March 15-16, 1978. (Continued) 
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Length frequency histograms of Genyonemus Zineatus collected in 
gill nets at 30 and-45 feet at San. Mateo Point, San Onofre Unit 1 
Discharge, San Onofre, and- Don Light on March 30-31, 1978. .  
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Length frequency histograms of Genyonemus lineatus collected 
on March 30-31, 1978. (continued) 
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Length frequency histograms of Genyonemus lineatus collected in 
four gill nets at 30 and 45 feet at San Onofre (Zones OA, OB) 
on March 30-31, 1978. Gill nets were set during 4 hour periods 
at mid-day and dusk. Poor weather conditions precluded the mid
night retrieval, the midnight-sunrise set period lasted 8 hours.  
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SAN ONOFRE 
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Length frequency histograms of Genyonems lineatus collected in, 
otter trawls conducted at 20, 40, and 60 feet at San Onofre during 

mid-day and night sampling periods on March 30-31, 1978.  
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Length frequency histograms of Seriphus poZitus collected 
on October 11-12, 1978. (continued) 
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No Seriphus politus collected on 
October 11, 1978 at 60 feet in S~an 
M1ateo Point and San flnofre otter 
trawls.  

Length frequency histograms of Seriphus politus collected in 
four replicate otter trawls at 20, 40 and 60 feet at San Mateo 
Point, San Onofre, and Don Light on October 11, 1978.  

-268-



DON LIGHT 

SRIP'jMS POLIT4R N=182 

a DON LIGHT 20 FOOT OTTER TRAWL 
OCTOBE I I, 1978 

0 40 80 120 ISO 200 240 

CE 

z OSERIAMM" Pults n N=85 

gDON LIGHT 44a FOOT OTTER TRAWL SO TOBER 11, 1978 

LtJ 

0 44 8 120 16O 200. 2 40 

SERIPME POLITw N=62 

DON LIGHT SO FOOT OTTER TRAWL 
S OCTOBER 1l, 197 

* 40 80 120 18S 200 2.40 

STANDARD LENGTH (MM) 

Length frequency histograms of Seriphus politus collected 
on October 11, 1978. (continued) 
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Length frequency histograms of Seriphus politus collected in 
four replicate otter trawls at 20, 40 and 60 feet at San Mateo 
Point, San Onofre, and Don Light on October 12, 1978.  
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Length frequency histograms of Seriphus politus collected 
on October 12, 1978. (continued) 
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Length frequency histograms of Seriphus politus collected in 
all gill net replicates at 30' and 45' at San Mateo Point, 
San Onofre Unit 1 Discharge, San Onofre, and Don Light on 
December- 12-13, 1978.  
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Length frequency histograms of Seriphus politus collected 
on December 12-13, 1978. (continued) 
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No Seriphus politus collected on 
December 12, 1978 in San Mateo Point 
and Songs 60 feet otter trawls.  

Length frequency histograms of Seriphus politus collected in 
four replicate otter trawls at 20, 40 and 60 feet at San Mateo 
Point, San Onofre, and Don Light on December 12, 1978.  
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DECEMBER 12, 1978 
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No Seriphus politus collected on 
December 12, 1978 at Don Light 40 
feet and 60 feet otter trawls.  

Length frequency histograms of Seriphus poZitus collected 
on December 12, 1978. (continued) 
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SAN MATEO POINT SAN ONOFRE 
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.No Seriphus politus collected on 
December 13, 1978 at Songs 60 feet.  

Length frequency histograms of Seriphus politus collected in 
four replicate otter trawls at 20, 40 and 60 feet at San Mateo 
Point, San Onofre, and Don Light on December 13, 1978.  
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SAN ONOFRE DON LIGHT 
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Length frequency histograms of Genyonems lineatus collected 
on June 14-15, 1978. (continued) 
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on June 14, 1978 at 60 feet.  
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Length frequency histograms of Genyonemus lineatus collected in 
four replicate otter trawls conducted at 20', 40', and 60' at San 
Mateo Point, San Onofre, and Don Light on June 14, 1978.  
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Length frequency histograms of Genyonemus lineatus collected 
on June 14, 1978. (continued) 
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SAN MATEO POINT SAN ONOFRE 
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Length frequency histograms of Genyonemus lineatus collected in 
four replicate otter trawls conducted at 20', 40', and 60' at San 
Mateo Point, San Onofre, and Don Light on June 15, 1978.  
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Length frequency histograms of Genyonemus lineatus collected 
on June 15, 1978. (continued) 
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Length frequency histograms of Genyonemus lineatus collected in 
gill nets at 30 and 45 feet at San- Mateo Point, San Onofre Unit 1 
Discharge, San Onofre, and.Don Light on August 15-16, 1978.  
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SAN MATEO POINT SAN ONOFRE 
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Length frequency histograms of Genyonemus lineatus collected in 
four replicate otter trawls conducted at 20', 40', and 60' at San 

Mateo Point, San Onofre, and Don Light on August 15, 1978.  
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No Genyonemus lineatus collected 
.. on August 15, 1978 at 60 feet.  

Length frequency histograms of Genyonemus lineatus collected 
on August 15, 1978. (continued) 
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No Genyonemus lineatus collected 
on August 16, 1978 at 60 feet in 
San Mateo Point and San Onofro otter 
trawls.  

@0 

Length frequency histograms of Genyonemus lineatus collected in 
four replicate otter trawls conducted at 20', 40', and 60' in San 
Mateo Point, San Onofre, and Don Light on August 16, 1978.  
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Length frequency histograms of Genyonemus lineatus collected 
* on August 16, 1978. (continued) 
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Length frequency histogramsof Genyonemus lineatus collected in 

gill nets at 30 and 45 feet at San.Mateo Point, San Onofre Unit 1.  
Discharge, San Onofre, and.Don LiERht on October 11-12, 1978.  
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Length frequency histograms of Genyonemus Zineatus collected 

on October 11-12, 1978. (continued) 
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Length frequency histograms of Genyonemus Zineatus collected in 
four replicate otter trawls conducted at 20', 40', and 60' at San 
Mateo Point, San Onofre, and Don Light on October 11, 1978.  
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Length frequency histograms of Genyonemus Zineatus collected 
on October 11, 1978. (continued) 
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Length frequency histograms of Genyonemus lineatus collected 
in four replicate otter trawls conducted at 20', 40', and 60' 

at San Mateo Point, San. Onofre, and Don Light on October 12, 1978.  
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Length frequency histograms of Genyonemus lineatus collected 
on October 12, 1978. (continued) 
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No Genyonemus lineatus collected 
on December 12-13, 1978 at 30 and 
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Length frequency histograms of Genyonemus lineatus collected in 
gill nets at 30 and 45 feet at San.Mateo Point, San Onofre Unit 1 
Discharge, San Onofre, and, Don Light on December 12-13, 1978.
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Length frequency histograms of Genyonemus lineatus collected 
on December 12-13, 1978. (continued) 
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SAN MATEO POINT SAN ONOFRE 0 
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Length frequency histograms of Genyonemus lineatus collected in 
four replicate otter trawls conducted at 20', 40', and 60' at San 
Mateo Point, San Onofre, and Don Light on December 12, 1978.  
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Length frequency histograms of Genyonemus lineatus collected 
on December 12, 1978. (continued) 
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Length frequency histograms of Genyonemus lineatus collected in 
four replicate otter trawls conducted at 20', 40', and 60' at San 
Mateo Point, San Onofre, and Don Light on December 13, 1978.  
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Length frequency histograms of Genyonemus lineatus collected 
on December 13, 1978. (continued) 
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Length Frequency Distributions of Select Species Collected in 
Otter Trawl T 20-1 Offshore San Mateo Point on March 15, 1978 

HYPERPROSOPON ARGENTEUM 
NPDESTE378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N 4 

FROM 75 MM.TO 79 MM N- 1 
FROM 80 MM TO 8'4 MM N- 2 
FROM 85 MM TO 89 MM N- 1 

Length Frequency Distributions of Select-Species Collected in 
Otter Trawl T 20-2 Offshore San Mateo Point on March 15, 1978 

PHANERODON FURCATUS 
NPDESTF378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 80 MM TO 84 MM N- 1 
FROM 130 MM-TO 134 MM N- 1 

HYPERPROSOPON ARGENTEUM 
NPDESTF378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 5 

FROM 75 MM.TO 79 MM N- 1 
FROM 85 MM TO 89 MM N- 1 
FROM 120 MM TO 124 MM N- 2 
FROM 130 MM TO 134 MM N- 1 
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Length Frequency Distributions of Select Species Collected in 
Otter Trawl T 40-1 Offshore San Mateo Point on March 15, 1978 

PHANERODON FURCATUS 
NPDESTC378 
ZONE CODE- -1 STATION NO.- B TOTAL N- 1 

FROM 90 MW.TO 94 MM N* 1 

Length Frequency Distributions of Select Species Collected in 
Otter Trawl T 40-2 Offshore San Mateo Point on March 15, 1978 

PARALABNAX CLATERATUS' 
NPDESTD378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 155 MM:TO 159 MM N 1 

-311-



Length Frequency Distributions of Select Species Collected in 
Otter Trawl T 60-1 Offshore San Mateo Point on March 15, 1978 

PARALICHTHYS CALIFORNICUS 
NPDESTA378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 185 M TO 189 NR N- 1 

PARALICKTHYS CALIFORNICUS 
NPDESTA378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 185 MMTO 189 MM N- 1 

HYPERPROSOPON ARGENTEUM 
NPDESTA378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 120 MM TO 124 MM N- 1 

Length Frequency Distributions of Select Species Collected in 
Otter Trawl T 60-2 Offshore San Mateo Point on March 15, 1978 

PHANERODON FURCATUS 
NPDESTB378 
ZONE CODE- -1 STATION NO.- Z TOTAL N- 7 

FROM 75 MM:TO 79 MM N- 1 
FROM 85 MM TO 89 MM . N- 1 
FROM 90 MMTO 94 MM N- 1 
FROM 125 MM TO 129 MM N- 2 
FROM 145 MM TO 149 NM N- 2 

HYPERPROSOPON ARGENTEX 
NPDESTB378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 6 

FROM 95 MM TO 99 MM N- 1 
FROM 110 MM TO 114 MM N- 1 
FROM 115 MM TO 119 MM N- 1 
FROM 120 MM TO 124 MM N- 1 
FROM 125 MM:TO 129 MM N- 1 
FROM 130 MM TO 134 MM N- 1 
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Length Frequency Distributions of Select Species Collected in 
Otter TrawlT 20-1 Offshore San Onofre on March 15-16, 1978 

RONCADOR STEARNSII 
NPDESTK378 
ZONE CODE- -1 STATION NO.- 0 TOTAL No 4 

FROM 90 MM..TO 94 MM No 1 
FROM 95 MM.TO 99 MM N- 1 
FROM 105 MM:TO 109 MM -N- 2 

PHANERODON FURCATUS 
NPDESTK378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 7 

FROM 85 MWTO 89 MM N- 3 
FROM 90 MM TO 94 MM N- 3 
FROM 95 MMT0 99 M N- 1 

PARALICETHYS CALIPORNICUB 
NPDESTR378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 160'MM TO 164 MM No 1 

HYPERPROSOPON ARGENTEUM 
NPDESTK378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 140 MM.TO 144 MM N- 1 

Length Frequency Distributions of Select Species Collected in 
Otter Trawl T 20-2 Offshore San Onofre on March 15-16, 1978 

RONCADO'R STEARNSII 
NPDESTL378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N* 5 

FROM 90 MM TO 94 MM N- 2 
FROM 95 MM TO 99 MM N- 1 
PROM 105 MM:TO 109 M0 N- 1 
FROM 215 MM TO 214 MM N- 1 

BDYPESRPROSOPOW AAGENTTM7 
NPDESTL378 

FONE CODE -1 STATION NO.- 0 
FROM 40 MM TO 44 MM2 No .  
FROM 85 MM TO 89 MM No
FROM 110 MM 'TO 114 JOM N*
PROM 135 MM TO 139 MM No 1 

-313-



Length Frequency Distributions of Select Species Collected in 
Otter Trawl T 40-1 Offshore San Onofre on March 15-16, 1978 

RYPERPROSOPON ARGENTERM 
NPDESTI378 
ZONE CODE- -1 STATION NO.- 9 TOTAL N- 1 FROM 125 MM TO 129 MM N- 1 

Length Frequency Distributions of Select Species Collected in 
Otter Trawl T 60-1 Offshore San Onofre on March 15-16, 1978 

PARALABRAX CLATERATUS 
NPDESTG378 
ZONE CODE- -1 STATION NO.- Z TOTAL N- 1 

FROM 245 MM To 249 MM N- 1 

PEANERODON FURCATUS 
NPDESTG378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 80 MMTO 84 MM N- 1 
FROM 90 MM T0 94 MK N- 1 

HYPERPROSOPON ARGENTEUX 
NPDESTG37B 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

kFROM 120 MM TO 124 MM N- 1 

Length Frequency Distributions of Select Species Collected in 
Otter Trawl T 60-2 Offshore San Onofre on March 15-16, 1978 

PEANERODON FURCATUS 
NPDESTH378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 80 MMTO 84 MM N- 1 
FROM 90 XMMTO 94 MM N- 1 

HYPERPROSOPON ARGENTEUK 
NPDESTH378 
ZONE CODE- -1 STATION NO.- I TOTAL N- 1 

FROM 13B MMTO 134 MK N* 1 
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Length Frequency Distributions of Select Species Collected 
in Otter Trawl T 20-1 Offshore Don Light on March 16, 1978 

HYPERPROSOPON ARGENTEUM 
NPDESTO378 
ZONE CODE- -1 STATION NO.- Z TOTAL N* 2 

FROM 85 M1 TO 89 MM N- 1 
FROM 90 MM TO 94 MM N- 1 

Length Frequency Distributions of Select Species Collected* 

in Otter Trawl T 20-2 Offshore Don Light on March 16, 1978 

HYPERPROSOPON ARGENTEUX 
NPDESTR378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 85 MM TO 89 MM N- 1 

Length Frequency Distributions of Select Species Collected 
in Otter Trawl T 40-1 Offshore Don Light on March 16, 1978 

KYPERPROSOPON ARGENTEUM 
NPDESTO378 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 145 MM TO 149 MM N- 1 

Length Frequency Distributions of Select Species Collected 
in Otter Trawl T 60-1 Offshore Don Light on March 16, 1978 

PEANERODON FURCATUS 
NPDESTX378 
ZONE CODE- -1 STATION RO.* B TOTAL N- 1 

FROM 85 MMTO 89 1K N- 1 

HYPERPROSOPON ARGENTEUM 
NPDESTM378 
ZONE CODE- -1 STATION NO.- B TOTAL N- 1 

FROM 100 MM:TO 184 MM N* 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 7-2 Offshore San Mateo Point on March 30-31, 1978.  

MUSTELUS CALIFORNICUS 
FRU24HGLFR 
ZONE CODE- -1 STATION NO.- Z TOTAL N- 1 

FROM 480 MM TO 484 MM N- 1 

CYNOSCION NOBILIS li 
FRU24HGLFR 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 260 MM TO 264 MM N- 1 

CHEILOTREMA SATURNUM S 
FRU24HGLFR 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 145 MM TO 149 MM N- 1 

KYPERPROSOPON ARGENTEUM 0 
FRU24HGLFR 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 155 MM TO 159 MM N- 1 

RONCADOR STEARNSII 
FRU24HGLFR 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 220 MM TO 224 MM N- 1 
FROM 235 MMsTO 239 MM N- 1 

PARALABRAX CLATHRATUS' 
FRU24HGLFR 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 305 MM'TO 309 MM N- 1 

MENTICIRRHUS UNDULATUS 
FRU24HGLFR 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 290 MM TO 294 MM N- 1 

GIRELLA NIGRICANS 
FRU24HGLFR 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 9 

FROM 220 MMUTO 224 MM N- 1 
FROM 240 MM'TO 244 MM N- 1 
FROM 250 MM TO 254 MM N- 1 
FROM 280 MM TO 284 MM N- 1 
FROM 310 MM TO 314 MM N- 1 
FROM 320 MM TO 324 MM N- 2 
FROM 335 MM TO 339 MM N- 1 
FROM 345 MM TO 349 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 8-1 Offshore San Mateo Point on March 30-31, 1978.  

MUSTELUS CALIFORNICUS 
FRU24HGLFS 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 690 MM TO 694 MM N- I 
FROM 730 MM TO 734 MM N- L 

CYNOSCION NOBILIS 
FRU24HGLFS 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 290 MM TO 294 MM N- 1 
FROM 385 MM TO 389 MM N- 1 
FROM 405 MM TO 409 MM N- 1 

TRIAXIS SEMIFASCIATA 
FRU24HGLFS 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 800 MMTO 8Z4 MM N- 1 

CHEILOTREMA SATURNUM 
FRU24HGLFS 
ZONE CODE- -1 STATION NO.- 0 TOTAL.N* 1 

FROM 90 MM TO 94 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU24HGLFS 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 105 MM TO 109 MM N- 1 
FROM 115 MM.TO 119 MM N- 1 
FROM 130 MM TO 134 MM N- 1 

PARALABRAX CLATHRATUS 
FRU24HGLFS 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 415 MM:TO 419 MM N- 1 

PRANERODON FURCATUS 
FRU24HGLFS 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 5 

FROM 95 MM TO 99 MM N- 1 
FROM 155 MM TO 159 MM N- 1 
FROM 205 MM TO 209 MM N- 1 
FROM 210 MM TO 214 MM N 1 
FROM 220 MM..TO 224 MM N= 1 

KENT ICI:RRHUS_ UNDULATUS, 
FRU2 4HGLFS 
ZONE CODE- -1 STATION NO.- 0r TOTAL N- 3 

FROM 270 MM TO 274 MM N- 1 
FROM 395 MMTO 3B9MM N- 1 0FROM 315 MMTO 319M1M N- 1 

BRACHYISTIUS FNENATUS 
FRU24HGLFS 
ZONE CODE= -1 STATION NO.- 0 TOTAL N- 2 

FROM 90 MM TO. 94 MM N- 1 
FROM 100 MM.TO 094 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 8-2 Offshore San Mateo Point on March 30-31, 1978.  

PHANERODON FURCATUS 
FRU24HGLFT 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 155 MMTO 1591MM N- 1 

GIRELLA NIGRICANS 
FRU24HGLFT 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 250 MM-TO 254 MM N- 1 

EMBIOTOCA JACKSONI 
FRU24HGLFT 
ZONE CODE- -1 STATION NO.- 0 TOTAL N 1 

FROM 145 MM TO 149 MM N- 1 S 

OXYLEBIUS PICTUS 
FRU24HGLFT 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1* 

FROM 130 MM TO 134 MM N- 1 

CHROMIS PUNCTIPINNIS 
FRU24HGLFT 

.ZONE CODE- -1 STATION NO.- 0 TOTAL N- 107 
FROM 95 MM TO 99 MM N* 1 
FROM 100 MM TO 104 MM N- 8 
FROM 105 MM.TO 109 MM N- 29 
FROM 110 MM TO 114 MM N- 24 
FROM 115 MM TO 119 MM N- 7 
FROM 120 MM TO 124 MM N- 11 
FROM 125 MM TO 129 MM N- 5 
FROM 130 MM TO 134 MM N- 10 
FROM 135 MM TO 139 MM N- 4.  
FROM 140 MM TO 144 MM N- 5 
FROM 145 MM TO 149 MM N- 2 
FROM 150 MM TO 154 MM N- 1 

PARALABRAX CLATHRATUS 
FRU24HGLFT 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 175 MM TO 179 MM N- 1 
FROM 225 MM TO 229 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour Gill 
Net 8-2 Offshore San Mateo Point on March 30-31, 1978. (continued) 

SEBASTES SERRANOIDES 
FRU24HGLFT 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 135 MM:TO 139 MM N- 1 

CYNOSCION NOBILIS 
FRU24HGLFT 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 395 MM TO 399 MM N- 1 

TRIAKIS SEMIFASCIATA 
FRU24HGLFT 
*0ZNE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 810 MMTO 814 MM N- 1 

CHEILOTREMA SATURNUM 
FRU24HGLFT 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 170 MM:TO 174 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU24HGLFT 
ZONE CODE= -1 STATION NO.- Z TOTAL N- 1 

FROM 135 MM TO 139 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 1-1 Offshore San Onofre on March 30-31, 1978.  

MUSTELUS CALIFORNICUS' 
FERT.24HGLFE 
ZONE CODE- -1 STATION NO.- B TOTAL N 2 

FROM 510 MMTO 514 MM N- 1 
FROM 535 MM TO 539 MM N- 1 

CYNOSCION NOBILIS 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- Z TOTAL N- 2 

FROM 370 MR. TO 374 MM N- 1 
FROM 390 MM TO 394 MM N- 1 

TRIAXIS SEMIFASCIATA 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 14 

FROM 400 MM:TO 404 MM N- 2 
FROM 420 MM TO 424 MM N- 1 
FROM 425 MMTO 429 MM N- 2 
FROM 435 MM TO 439 MM N- 2 
FROM 445 MM TO 449 MM N- 1 
FROM 450 MMfTO 454 MM N- 1 
FROM 460 MMTO 464 MM N- 1 
FROM 475 MMTO 479 MM N- 1 
FROM 490 MM TO 494 MM N- 1 
FROM 71O MM TO 714 MM N- 1 
FROM 770 MM TO 774 MM N- 1 

CREILOTREMA SATURNUM 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 190 MM TO 194 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- 0 'TOTAL N- 2 

FROM 130 MMTO 134 MM N- 1 
FROM 155 MM TO 159 MM N- 1 

RONCADOR STEARNSII 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 340 MM TO 344 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 1-1 Offshore San Onofre on March 30-31, 1978. (continued) 

MENTICIRRHUS UNDULATUS 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 6 

FROM 215 MM TO 219 MM N- 1 
FROM 225 MM TO 229 MM N- 1 
FROM 285 MM TO 289 MM N- 1 
FROM 315 MM TO 319 MM N- 1 
FROM 335 MM TO 339 MM N- 1 
FROM 450 MM TO 454 MM N- 1 

GIRELLA NIGRICANS 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 6 

FROM 245 MM TO 249 MM N- 1 
FROM 260 MM TO 264 MM N- 2 
FROM 310 MM TO 314 MM N- 2 
FROM 315 MM TO 319 MM N- 1 

ATHERINOPSIS CALIFORNIENSIS 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- 0 TOTAL.N- 1 

FROM 290 MM TO 294 MM N- 1 

BRACHYISTIUS FRENATUS 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- 0 TOTAL N 1 

FROM 95 MM TO 99 MM N- 1 

SEBASTES CARNATUS 
FRU24HGLFE 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 175 MM .TO 179 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 1-2 Offshore San Onofre on March 30-31, 1978.  

MUSTELUS CALIFORNICUS 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 485 MM TO 489 MM N- 1 
FROM 605 MM TO 609 MO N- 1 
FROM 680 MM TO 684 MM N- 1 

UMBRINA RONCADOR 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

7 FROM 265 MM TO 269 MM N- 1 

CYNOSCION NOBILIS 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 410 MMTO 414 MM N- 1 

TRIAKIS SEMIFASCIATA 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 5 

FROM 380 MM TO 384 MM 'N- 1 
FROM 415 MMTO 419 MM N- 2 
FROM 445 MM.TO 449 MM N- 1 
FROM 515 MMTO 519 MM N- 1 

CHEILOTREMA SATURNUM 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 195 MM TO 199 MM N- 1 

RYPERPROSOPON ARGENTEUM 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 115 MM TO 119 MM N- 1 

RONCADOR STEARNSII 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 8 

FROM 245 MM TO 249 MM N- 1 
FROM 250 MM TO 254 MM N- 1 
FROM 255 MM:TO 259 MM N- 1 
FROM 260 MM TO 264 MM N- 1 
FROM 265 MM TO 269 MM N- 2 
FROM 275 MM TO279 MM N- 1 
FROM 370 MM TO 374 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 1-2 Offshore San Onofre on March 30-31, 1978. (continued) 

PARALABRAX CLATHRATUS 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 220 MM TO 224 MM N- 1 

MENTICIRRHUS UNDULATUS 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 345 MM TO 349 MM N- 1 
FROM 435 MM TO 439 MM N- 1 

GIRELLA NIGRICANS 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 8 

FROM 245 MM'TO 249 MM N- 1 
FROM 260 MM.TO 264 MM N- 1 
FROM 265 MM TO 269 MM N- 1 
FROM 310 MM:TO 314 M[ N- 1 
FROM 315 MM To 319 MM N- 1 
FROM 320 MM.TO 324 MM N- 2 
FROM 340 MM TO 344 MM N- 1 

XENISTIUS CALIFORNIENSIS 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 170 MM TO 174 MM N- 1 

ANISOTREMUS.DAVIDSONIT 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 195 MM TO 199 MM N- 1 

HETEROSTICHUS ROSTRATUS, 
FRU24HGLFF 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 295 MM.TO 299 MM N- 1 
FROM 365 MM TO 369 MM N- 1 

-323-



Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 2-1 Offshore San Onofre on March 30-31, 1978.  

MUSTELUS CALIFORNICUS 
FRU24HGLFG 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 640 MM TO 644 MM N. 1 

CYNOSCION NOBILIS 
FRU24HGLFG 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 4 

FROM 375 MM:TO 379 MM N- 1 
FROM 390 MM TO 394 MM N- 1 
FROM 395 MM TO 399 MM N- 2 

CHEILOTREMA SATURNUM 
FRU24HGLFG 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 160 MMTO 164 MM N- 1 
FROM 175 MM'TO 179 MM N- 1 
FROM 200 MM TO 204 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU24HGLFG 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 95 MM TO 99 MM N- 1 
FROM 135 MM TO 139 MM N- 1 

RONCADOR.STEARNSII 
FRU24HGLFG 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 260 MM TO 264 MM N- 1 

PARALABRAX CLATHRATUS 
FRU24HGLFG 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 295 MM TO 299 MM N- 1 

PHANERODON FURCATUS 
FRU24HGLFG 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 155 MM TO 159 MM, N- 1 

MENTICIRRHUS UNDULATUS 
FRU24HGLFG 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 260 MM TO 264 MM N- 1 
FROM 350 MM TO 354 MM N- 1 
FROM 410 MM TO 414 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 2-1 Offshore San Onofre on March 30-31, 1978. (continued) 

GIRELLA NIGRICANS 
FRU24HGLFG 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 260 MM:TO 264 MM N- 1 
FROM 330 MM.TO 334 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 2-2 Offshore San Onofre on March 30-31, 1978.  

CYNosCowI Weslas 
FRU24HGLPH 
ZONE CODE- -1 STATION NO.- 0 TOTAL 3- 2 

FROM 395 MITO 399 MM 1- 1 
FROM 440 MMTO 444 MM N- 1 

DAMALICHTHYS VACCA 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 20 MM"TO 204 MM N- 1 

CHEILOTREMA SATURNUM 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N* 1 

FROM 195 MM TO 199 MM N- 1 

PARALABRAX NEBULIFER 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 320 M .TO 324 MM N- 1 
FROM 385 30 TO 389 M N- 1 

PARALABRAX CLATHRATUS 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N= 3 

FROM 135 MM.TO 139 MM N- 1 
FROM 150 MM TO 154 MM N- 1 
FROM 200 MM TO 204 MM N- 1 

PRANERODON FURCATUS 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 140 MM:TO 144 MM N- 1 
FROM 185 MM TO 189 MM N- 1 

MENTICIRRHUS UNDULATUS 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N* 1 

FROM 375 MM TO 379 MM N- 1 

HETEROSTICHUS ROSTRATUS 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 4 

FROM 195 MM TO 199 MM N- 1 
FROM 230 MM TO 234 MM N- 1 
FROM 235 MM:TO 239 MM N- 1 
FROM 240 MM TO 244 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 2-2 Offshore San Onofre on March 30-31, 1978. (continued) 

HALICHOERES SEMICINCTUS 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 230 MM'TO 234 MM N- 1 
FROM 235 MM TO 239 MM N- 1 

PIMELOMETOPON PULCHRUM 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 250 MM TO 254 MM N- 1 
FROM 285 MM TO 289 MM N- I 

MEDIALUNA CALIFORNIENSIS 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 6 

FROM 195 MM TO 199 MM N- 2 
FROM 200 MM TO 204 MM N- 1 
FROM 230 MM TO 234 MM N- 1 
FROM 235 MM TO 239 MK N- 1 
FROM 240 MM TO 244 MM N- 1 

EMBIOTOCA JACKSONI 
FRU24HGLFH 
ZONE CODE- -1 STATION NO.* 0 TOTAL N- 4 

FROM 150 MM TO 154 MM N- 1 
FROM 170 MM TO 174 MM N- 1 
FROM 180 MM:TO 184 MM N- 2 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 3-1 Offshore San Onofre on March 30-31, 1978.  

MUSTELUS CALTFOfRICUS 
FRU24HGLFI 
ZONE CODE- -1 STATION NO.- 0 TOTAL N* 2 

FROM 500 MM TO 504 MM N- 1 
FROM 635 MMTO 639 MM N- 1 

UMBRINA RONCADOR 
FRU24HGLFI 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 175 MM'TO 179 MM N- 1 
FROM 285 MM:TO 289 MM N- 1 
FROM 330 MM TO 334 MM N- 10 

CYNOSCION NOBILIS 
FRU24HGLFI 
ZONE CODE- -1 STATION NO.- .0 TOTAL N- 2 

FROM 270 MM:TO 274 MM N- 1 
FROM 405 MM TO 409 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU24HGLFI0 
ZONE CODE- -1 STATION NO.- 0 "TOTAL N- 46 

FROM 85 MMITO 89 MM N- 1 
FROM 90 MM T0 94.MM N- 1 
FROM 95 MM TO 99 MM N- 1 
FROM 100 MM TO 104 MM N- 3 
FROM 115 MM'TO 119 MM N- 2 
FROM 120 MM TO 124 MM N- 10 
FROM 125 MM' TO 129 MM N- 7' 
FROM 130 MM TO 134 MM .N 9 
FROM 135 MM TO' 139 MM N- 4 
FROM 140 MM'TO 144 MM N- 6 
FROM 145 MMTO 149 MM N- 2 

RONCADOR STEARISTI 
FRU24HGLFI 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 220 MD TO 224 MM N- 1 
FROM 245 MMTO 249 MM N- 1 
FROM 250 MM.TO 254 MM N- 1 

MENTICIRRHUS UNDULATUS 
FRU24HGLFI 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 12 

FROM 235 MM'TO 239 MM N
FROM 250 MM TO 254 MM N- 1 
FROM 270 MM' TO 274 MM N- 2 
FROM 275 MM TO 279 MM N- 1 
FROM 280 MM TO 284 MM N-  
FROM 290 MM TO 294 MM N- 1 
FROM 300 MM TO 304 MM N- 1 
FROM 315 MMTO 319 MM N- 1 
FROM 320U TO( 324TMO N- 2 

12 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 3-1 Offshore San Onofre on March 30-31, 1978. (continued) 

BRACHYISTIUS FRENATUS 
FRU24HGLFI 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 95 MM TO 99 MM N- 1 
FROM 100 MM.TO 104 MM N- 1 
FROM 120 MM TO 124 MM N- 1 

UROLOPIUS HALLERI 
FRU24HGLFI 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 295 MM'TO 299 MM N- 1 
FROM 320 MM TO 324 MM N- 1 

HETERODONTUS FRANCISCI 
FRU24HGLFI 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 430 MM-TO 434 MM N- 1 

SPHYRNA ZYGAENA 
FRU24HGLFI 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 765 MM TO 769 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 3-20ffshore San Onofre on March 30-31, 1978.  

MUSTELUS RENEI 
FRU24HGLFJ 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 305 JfMtTO 309 M, N- 1 

MUSTELUS CALIFORNICUS 
FRU24HGLFJ 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 500 MMLTO 504 MM 3. 1 

UMBRINA RONCADOR 
FRU24HGLFJ 
ZONE CODE- -1 STATION NO.* 0 TOTAL N 28 

FROM 210 MM TO 214 MM N- 1 
FROM 225 MM :TO 229 MM N- 1 
FROM 235 MM TO 239 MM N- 1 
FROM 240 MM TO 244 MM N- 2 
FROM 245 MM TO 249 MM N- 2 
FROM 255 MM .TO 259 MM N- .1 
FROM 260 MM TO 264 MM N- 3 
FROM 265 MM TO 269 MM N- 2 
FROM 270 MM TO 274 MM N- 4 
FROM 275 MM TO 279 MM N- 1 
FROM 280 MM TO 284 MM N- 1 
FROM 285 MM TO 289 MM N- 2 
FROM 290 MM TO 294 MM N- 1 
FROM 305 MM.TO 309 MM N- 3 
FROM 310 MM TO 314 MM N- 2 
FROM 335 MM TO 339 MM N- 1 

CYNOSCION NOBILIS 
FRU24HGLFJ 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 4 

FROM 380 MM TO 384 MM N- 2 
FROM 385 MM TO 389 MM N- 1 
FROM 400 MM:TO 404 MM N- 1 

TRIAKIS SEMIFASCIATA 
FRU24HGLFJ 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 355 MMOTO 359 MM N* 1 

CEEILOTREMA. SATURNUM 
FRU24HGLFJ 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 170 NM TO 174 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 3-20ffshore San Onofre on March 30-31, 1978. (continued) 

HYPERPROSOPON ARGENTEUM 
FRU24HGLFJ 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 7 

FROM 105 MM.TO 109 MM N- 1 
FROM 130 MMTO 134 MM N- 3 
FROM 135 MM-TO 139 MM N- 1 
FROM 140 MM TO 144 MM N- 1 
FROM 145 MM TO 149 MM N- 1 

RONCADOR STEARNSII 
FRU24HGLFJ 
ZONE CODE- -1 STATION NO.- Z TOTAL N- 39 

FROM 215 MM TO 219 MM N- 1 
FROM 220 MM TO 224 MM N- 2 
FROM 225 MM.TO 229 MM N- 1 
FROM 230 MM-TO 234 MM N- 3 
FROM 235 MM TO 239 MM N- 2 
FROM 240 MM TO 244 MM N- 6 
FROM 245 MM TO 249 MM N- 5 
FROM 250 MM. TO 254 MM N- 4 
FROM 255 MM TO 259 MM N* 5 
FROM 260 MM.TO 264 MM N- 2 
FROM 265 MMh1TO 269 MM N- 4 
FROM 270 MMlTO 274 MM N- 2 
FROM 275 MM;TO 279 MM N- 1 
FROM 280 MM TO 284 MM N- 1 

MENTICIRRHUS UNDULATUS 
FRU24HGLFJ 
ZONE CODE- -1 STATION JO.- B TOTAL N- 2 

FROM 285 MM TO 289 MM N- 1 
FROM 320 MM TO 324 MM N- 1 

PARALABRAX MACULATOFASCIATUS 
FRU24HGLFJ 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 300 MM .TO 304 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 
Hour Gill Net 4-1 Offshore Don Light on March 30-31, 1978.  

BRACETISTITS FRENATUS 
PrU24HGLFK 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 120 MMTO 124 MM N- 1 
FROM'j5 MM TO 129 MM N- 1 

PARALABRAX CLATERATUS 
FRU24HGLFP 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 235 MM TO 239 MM N- 1 

MENTICIIRHUS UNDULATUS 
FRU24HGLFK 
ZONE CODE- -1 STATION NO.- B TOTAL N- 3 

FROM 230 MM-TO 234 MM N- 1 
FROM 255 MM TO 259 MM N- 1 
FROM 280 MM TO 284 MM N- 1 

ATEREWOPSIS CALIFORNIENSIS 
FRU24HGLFK 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

PROM 235 MM TO 239 MM N- 1 
FROM 260 MM TO 264 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 
Hour Gill Net 4-2 Offshore Don Light on March 30-31, 1978.  

CHEILOTREM SATURNUM 
FRU24HGLFL 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 200 MMWTO 204 MM N- 1 
FROM 255 MMtTO 209 MM N_ 1 
FROM 210 MM TO 214 MM N- 1 

PRANERODON FURCATUS 
FRU24EGLFL 
ZONE CODE- -1 STATION NO.- 0 TOTAL N* 1 

FROM 135 MMTO 139 MM N- 1 

MENTICIRRHUS UNDULATUS 
FRU24HGLFL 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 230 MM TO 234 MM N- 1 

BRACHYISTIUS FRENATUS 
FRU24HGLFL 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 110 MM TO 114 MM N- 1 

EMBIOTOCA JACKSONI 
FRU24HGLFL 
ZONE CODE= -1 STATION NO.- 0 TOTAL N- 1 

FROM 150 MM TO 154 MM N- 1 

PARALABRAX MACULATOFASCIATUS 
FRU24HGLFL 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 265 MM TO 269 MM N= 1 
FROM 305 MM TO 309 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 
Hour Gill Net 5-1 Offshore Don Light on March 30-31, 1978.  

DAMALC3T VACes 
FRU24HGLFM0 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 160 MM TO 164 MM N- 1 

CHEILOTREMA SATURNUM 
FRU24HGLFM 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 5 

FROM 190 MMTO 194 MM N- 1 
FROM 195 MM:TO 199 MM N- 2 
FROM ,215 MM TO 219 MM N- 1 
FROM 230 MM TO 234 MM N- 1 

KYPERPROSOPON ARGENTEUM 
FRU24HGLFM 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 100 MM TO 104 MM N- 1 
FROM 130 MM*TO 134 MM N- 1 

PARALABRAX CLATERATUS.  
FRU24HGLFM 
ZONE CODE- -1 STATION WO.* 0 TOTAL N 2 

/FROM 230 MM<TO 234 MM N- 1 
FROM 245 MWTO 249 MM N- 1 

MENTICIRRHUS UNDULATUS 
FRU24HGLFM 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

./FROM 265 MM:TO 269 MM N- 1 
FROM 280 MM TO 284 MM N- 1 
FROM 295 MM TO 299 MM N- 1 

GIRELLA NIGRICANS 
FRU24HGLFM 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 280 MM TO 284 MM N- 1 

ATHERINOPSIS CALIFORNIENSIS 
FRU24HGLFM 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

SFROM 245MM;TO 249 MM N* 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 5-1 Offshore Don Light on March 30-31, 1978. (continued) 

PARALABRAX MACULATOFASCIATUS 
FPU24HGLFM 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 160 MM TO 164 MM N- 1 

SEBASTES AURICULATUS 
FRU24HGLFM 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 135 MM TO 139 MM N- 1 
FROM 265 MM TO 269 MM N- 1 

BRACHYISTIUS PRENATUS 
FRU24HGLFM 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 125 MM TO 129 MM N- 1 

ANISOTREMUS DAVIDSONII 
FRU24HGLFM, 
ZONE CODE- -1 STATION NO.- N TOTAL N- 1 

FROM 265 MMTO 269 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 
Hour Gill Net 5-2 Offshore Don Light on March 30-31, 1978.  

PARALABRAX CLATHRATUS 
FRU24HGLFN 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 210 MM TO 214 MM N- 1 
FROM 215 MM TO 219 MM N- 1 

BRACKYISTIUS FRENATUS 
FRU24HGLFN 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 90 MM-TO 94 MM N* 1 

NTPERPROSOPON ARGENTEUX 
FRU24HGLFN 
ZONECODE- -1 STATIUW 904* i TOTAL N- 2 

/PRDM 150 MM TO 154 M X- 2 

$TROWD LUCTOCEPS 
PRU24WGLFN 
ZONE CODE- -1 STATION NO.- 0 TOTAL N 1 

FROM 240 MM:TO 244 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 
Hour Gill Net 6-1 Offshore Don Light on March 30-31, 1978.  

PARALICHTHYS CALIFORNICUS 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 8 TOTAL N- 1 

FROM 325 MM TO 329 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL.N- 4 

FROM 75 MM TO 79 MM N- 1 
FROM 85 MM TO 89 MM N- 1 
FROM 90 MM TO 94 MM N- 1 

. FROM 150 MM TO 154 MM N- 1 

RONCADOR STEARNSII 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 240 MM.TO 244 MM N- 1 

PHANERODON FURCATUS 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 135 MM TO 139 MM N- 2 

ATHERINOPSIS CALIFORNIENSIS 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 215 MM TO 219 MM N- 2 
FROM 225 MM TO 229 MM N- 1 

BRACHYISTIUS FRENATUS 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 85 MM:TO 99 MM N- 1 
FROM 95 MMTO 99 MM N- 1 
FROM 120 MM TO 124 MM N- 1 

ANISOTREMUS DAVIDSONII 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 330 MM.TO 334 MM N- 1 

PIMELOMETOPON PULCHRUM 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- I TOTAL N- 1~ 

FROM 355 MM TO 359 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 
Hour Gill Net 6-2 Offshore Don Light on March 30-31, 1978.  

HYPERPROSOPON ARGENTEUK 
FRU24HGLFP 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 120 MMTO 124 MK N- 1 
FROM 135 MM TO 139 MM N- 1 

PHANERODON FURCATUS 
FRU24HGLFP 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 145 MM TO 149 MM N- 1 

MENTICIRRHUS UNDULATUS 
FRU24HGLFP 
ZONE CODE- -1 STATION NO.- 0 TOTAL N= 4 

FROM 225 MM TO 229 MM N- 1 
FROM 240 MM TO 244 MM N- 1 
FROM 250 MM TO 254 MM N- 1 
FROM 275 MM TO 279 MM N- 1 

GIRELLA NIGRICANS 
FRU24HGLFP 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 315 MM TO 319 MM No 1 

EMBIOTOCA JACKSONI 
FRU24HGLFP 
ZONE CODE- -1 STATION NO.- 0 TOTAL N* 1 

FROM 180 MM TO 184 MM N- 1 
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Length Frequency Distribution of Species Collected in 24 Hour 
Gill Net 7-1 Offshore San Mateo Point on March 30-31, 1978.  

CYNOSCION NOBILIS 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 275 MM TO 279 MM N- 1 

TRIAKIS SEMIFASCIATA 
FRU24HGLFQ 
ZONE CODE- -1 STATION NO.- 0 TOTAL N* 1 

FROM 480 MM:TO 484 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU24HGLFQ 
ZONE CODE= -1 STATION NO.- 0 TOTAL N- 2 

FROM 90 MM TO 94 MM N- 1 
FROM 125 MM TO 129 MM. N- 1 

RONCADOR STEARNSII 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 220 MM TO 224 MM N- 1 
FROM 235 MMTO 239 MM N 1 

PMANERODON FURCATUS 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 90 MM TO 94 MM N- 1 

MENTICIRRUS UNDULATUS 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 260 MM'TO 264 MM N- 1 
FROM 290 MM TO 294 MM N- 1 

ATHERINOPSIS CALIFORNIENSIS 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 260 MM4TO 264 MM N- 1 
FROM 275 MM To 279 MM N- 1 

CITRARICHTHYS STIGMAEUS 
FRU24HGLFO 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 85 MM TO 89 MM N- 1 
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Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net A, Window 1 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4HGLFAA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 365 MM TO 369 MM N- 1 
FROM 390 MM TO 394 MM N- 1 
FROM 430 MM TO 434 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net B, Window 1 Fished 
Offshore San Onofre on March 30-31, 1978 

PARALABRAX NEBULIFER 
FRU4HGLFBA 
ZONE CODE- -1 STATION NO.- Z TOTAL N- 1 

FROM 235 MMTO 239 MM N- 1 

PARALICHTHYS CALIFORNICUS 
FRU4HGLFBA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 330 MM TO 334 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net C, Window 1 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4HGLFCA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 445 MM TO 449 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU4HGLFCA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 5 

FROM 120 MM TO 124 MM N- 1 
FROM 130 MM TO 134 MM N- 2 
FROM 135 MM TO 139 MM N- 1 
FROM 145 MM TO 149 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net D, Window 1 Fished 
Offshore San Onofre on March 30-31, 1978 

No select species other than Seriphus politus and Genyonenus lineatus collected.  
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Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill NetW , Window 1 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4HGLFWA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 350 MM'TO 354 MM N- 1 

RONCADOR STEARNSII 
FRU4HGLFWA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 245 MM'TO 249 MM N- 1 
FROM 350 MM TO 354 MM N- 1 
FROM 360 MM TO 364 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net X, Window 1 Fished 
Offshore San Onofre on March 30-31, 1978 

HYPERPROSOPON.ARGENTEaM 
FRU4HGLFXA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 100M MNTO 104 MM N- 1 
FROM 110 MM TO 114 MM N- 1 

RONCADOR STEARNSII 
FRU4HGLFXA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N 1 

FROM 330 MM TO 334 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net Y, Window 1 Fished 
Offshore San Onofre on March 30-31, 1978 

PARALABRAX NEBULIER 
FRU4HGLFYA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 150 MMTO 154 MM N- 1 

GENYONEMUS LINEATUS 
FRU4HGLFYA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 165 MM TO 169 MM N- 1 
FROM 170 MM'TO 174 MM N- 1 
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Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net Z, Window 1 Fished 
Offshore San Onofre on March 30-31, 1978 

HYPERPROSOPON ARGENTEUM 
FRU4HGLFZA 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 95 MM TO 99 MM N- 1 
FROM 100 MM TO 104 MM N- 1 
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Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net A, Window 2 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4HGLFAB 
ZONE CODE- -1 STATION NO.* 0 TOTAL N- 1 

FROM 395 MM:TO 399 MM N. 1 

HYPERPROSOPON ARGENTEUM 
FRU4HGLFAB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 125 MMTO 129 MM N- 2 
FROM 135 MK TO 139 MM N- 1 

RONCADOR STEARNSII 
FRU4HGLFAB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 265 MM'TO 269 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net B, Window 2 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4XGLFBB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N* I 

FROM 395 MM TO 399 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU4HGLFBB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 95 MM T0 99 MM N- 1 

RONCADOR STEARNSII 
FRU4HGLFBB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 16 

FROM 235 MM TO 239 MM N- 1 
FROM 240 MM-TO 244 MM N- 2 
FROM 250 MM TO 254 MM N- 4 
FROM 255 MM TO 259 MM N- 2 
FROM 265 MM.TO 269 MM N- 2 
FROM 275 MM TO 279 MM N- 1 
FROM 280 MM TO 284 MM N- 1 
FROM 325 MM TO 329 MM N- 1 
FROM 340 MM TO 344 MM N- 1 
FROM 350 MM TO 354 MM N- 1 
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Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net C, Window 2 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRTT4HGLFCB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 240 MTO 244 MM N= 1 
FROM 290 MM TO 294 MM N- 1 

RONCADOR STEARNSII 
FRU4HGLFCB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 9 

FROM 230 MM.TO 234 MM N- 1 
FROM 240 MM TO 244 MM N- 1 
FROM 245 MM.TO 249 MM N- 1 
FROM 250 MM TO 254 MM N= 2 
FROM 260 MM TO 264 MM N- 1 
FROM 310 MM TO 314 MM N- 1 
FROM 340 MM TO 344 MM N= 1 
FROM 380 MM TO 384 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net D, Window 2 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4HGLFDB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 280 MM1TO 284 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU4HGLPDB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 130 MM TO 134 MM N- 1 

RONCADOR STEARNSII 
FRU4HGLFDB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 240 MM TO 244 MM N= 1 

Length Frequency Distributions of Select Species 

Collected in 4 Hour Gill Net W, Window 2 Fished 
Offshore San Onofre on March 30-31, 1978 

No select species other than Seriphus politus and Genyonous lineatus collected.  
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Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net X, Window 2 Fished 
Offshore San Onofre on March 30-31, 1978 

HYPERPROSOPON ARGENTEUM 
FRU4HGLFXB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N* 

FROM 95 MM'TO 99 M N- 1 

PARALABRAX CLATHRATUS 
FRU4HGLFXB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N

FROM 345 MM.TO 349 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net Y, Window 2 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4HGLFYB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N

FROM 265 MM TO 269 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 4 Hour Gill Net E, Window 2 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4HGLFZB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 245 MM'TO 249 MM N- 1 
FROM 345 MM'TO 349 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU4HGLFZB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 135 MM TO 139 MM N- 1 

PARALABRAX CLATHRATUS 
FRU4HGLFZB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 150 MM TO 154 MM N- 1 

PRANERODON PURCATWS 
FRU4HGLFEB 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 190 MM TO 194 MM N- 2 
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Length Frequency Distributions of Select Species 
Collected in 8 Hour Gill Net A, Window 3-4 Fished 
Offshore San Onofre on March 30-31, 1978 .  

CYNOSCION NOBILIS 
FRU4HGLFAD 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 420 MM TO 424 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 8 Hour Gill Net B , Window 3-4 Fished 
Offshore San Onofre on March 30-31, 1978 

HYPERPROSOPON ARGENTETM 
FRU4HGLFBD 
ZONE CODE- -1 STATION NO.- 0 TOTAL * 1 

FROM 160 MM.TO 164 MM N- 1 

RONCADOR STEARNSII 
FRU4HGLFBD 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 225 MM TO 229 MM N- 1 
FROM 305 MM.TO 39 MM N- 1 

Length Frequency Distributions of Select Species 

Collected in 8 Hour Gill Net C, Window 3-4 Fished 

Offshore San Onofre on March 30-31, 1978 

HYPERPROSOPON ARGENTEUM 
FRU4HGLFCD 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 120 MM TO 124 MM N* 2 

RONCADOR STEARNSII 
FRU4HGLFCD 
ZONE CODE= -1 STATION NO.- 0 TOTAL N- 5 

FROM 230 MM TO 234 MM N- 1 
FROM 245 MM TO 249 MM N. 3 
FROM 255 MM TO 259 MM N= 1 
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Length Frequency Distributions of Select Species 
Collected in 8 Hour Gill Net D, Window 3-4 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4HGLFDD 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 210 MM TO 214 MM N- 1 
FROM 260 MM TO 264 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU4HGLFDD 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 90 MM TO 94 MM N- 3 

Length Frequency Distributions of Select Species 
Collected in 8 Hour Gill Net W, Window 3-4 Fished 
Offshore San Onofre on March 30-31, 1978 

CYNOSCION NOBILIS 
FRU4HGLFWD 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 425 MM TO 429 MK N- 1 

PARALABRAX NEBULIFER 
FRU4HGLFWD 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 310 MM1TO 314 MM N- 1 

HYPERPROSOPON ARGENTEUM 
FRU4HGLFWD 
ZONE CODE- -1 STATION NO.- B TOTAL N- 4 

FROM 95 MM:TO 99 MM N- 1 
FROM 155 MM TO 159 MM N- 2 
FROM 160 MM TO 164 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 8 Hour Gill Net X, Window 3-4 Fished 
Offshore San Onofre on March 30-31, 1978 

No select species other than Seriphus politus and Genyonenus lineatus collected.  
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Length Frequency Distributions of Select Species 
Collected in 8 Hour Gill Net Y, Window 3-4 Fished 
Offshore San Onofre on March 30-31, 1978 

PARALICHTHYS CALIPORNICUS 
FRU4HGLFYD 
ZONE CODE- -1 STATION NO.- 0 TOTAL N

FROM 360 MM TO 364 MM N- 1 

PARALABRAX 4ACULATOFASCIATUS 
FRU4HGLFYD 
ZONE CODE= -1 STATION NO.- 0 TOTAL N

FROM 290 MM TO 294 MM N- 1 

Length Frequency Distributions of Select Species 
Collected in 8 Hour Gill Net Z, Window 3-4 Fished 
Offshore San Onofre on March 30-31, 1978 

Net missing at end of survey.  
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Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 1-20 Offshore San Onofre on March 30-31, 1978.  

No select species other than Seriphus politus and Genyonenus tineatus collected.  

*) Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 2-20 Offshore San Onofre on March 30-31, 1978.  

HYPERPROSOPON ARGENTEUM 
FRUT20LFB2 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

* FROM 45 MM TO 49 MM N- 1 
FROM 90 MM TO 94 MM N- 1 

Length Frequency Distribution of Select Species Taken in 
i Otter Trawl T 3-20 Offshore San Onofre on March 30-31, 1978.  

HYPERPROSOPON ARGENTEUM 
FRUT20LFO3 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 4 

FROM 20 MM TO 24 MM N- 1 
FROM 40 MM TO 44 MM N- 2 
FROM 45 MM TO 49 MM N- 1 

Length Frequency Distribution ofSelect Species Taken in 
Otter Trawl T 4-20 Offshore San Onofre on March 30-31, 1978.  

HYPERPROSOPON. ARGENTEUM 
FRUT2ZLFO4 
ZONE CODE- -1 STATION NO.- TOTAL N- 6 

FROM 35 MM TO 39 MM N- 1 
FROM 40 MMT0 44 MM N= 3 * FROM 45 MM TO. 49 MM N- 1 
FROM 105 MM TO 109 MM N- 1 

Length Frequency Distribution of Select Species Taken in 
* Otter TrawlT 5-20 Offshore San Onofre on March 30-31. 1978.  

HYPERPROSOPON ARGENTEUM 
FRUT20LFO5 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 4 MM TO 4 4MM N- 2 
FROM 85 MM-TO 89 MM N- 1 
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Length Frequency Distribution of Select Species Taken in 
Otter TrawlT 6-20 Offshore San Onofre on March 30-31, 1978.  

No select species other than Seriphus politus and Genyonemus lineatus collected.  

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 7-20 Offshore San Onofre on March 30-31, 1978.  

No select species other than Seriphus politus and Genyonemus lineatus collected.  

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 8-20 Offshore San Onofre on March 30-31, 1978.  

PHANERODON FURCATUS 
FRUT20LF08 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 75 MM.TO 79 MM N- 1 

@0 
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Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 1-400ffshore San Onofre on March 30-31, 1978.  

KYPERPROSOPON ARGENTEUM 
FRUT40LF01 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 95 MM TO 99 MM N- 1 

PHANERODON FURCATUS 
FRUT40LF01 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 90 MM TO 94 MM N- 1 

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 2-40 Offshore San Onofre on March 30-31, 1978.  

HYPERPROSOPON ARGENTEUM 
FRUT40LFO2 
ZONE CODE- -1 STATION NO.* 0 TOTAL N- 4 

FROM 95 MM"TO 99 MM N- 2 
FROM 100 MM TO 104 MM N- 2 

PEANERODON FURCATUS 
FRUT40LF02 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 95 MMTO 99 MM N- 1 
FROM 155 MM TO 159 MM N- 1 

PARALICHTHYS CALIFORNICUS 
FRUT40LFO2 
ZONE CODE= -1 STATION NO.- 0 TOTAL N- 5 

FROM 210 MM TO 214 MM N- 1 
FROM 270 MM.TO 274 MM N- 1 
FROM 285 MMTO 289 MM N- 1 
FROM 290 MMTO 294 MM N- 1 
FROM 410 MM TO 414 MM N- 1 

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 3-O Offshore San Onofre on March 30-31, 1978.  

PARALICHTHYS CALIFORNICTS 
FRUT40LFO3 
,ZONE CODE- -1 STATION NO.- 0 TOTAL N- 2 

FROM 245 MMTO 249 MM N- 1 
FROM 270 MM!TO 274 MM N- 1 
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Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 4-40 Offshore San Onofre on March 30-31, 1978.  

HYPERPROSOPON ARGENTEUM 
FRUT40LFO4 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 90 MM TO 94 MM N- 1 

PARALICHTHYS CALIFORNICUS 
FRUT40YLFO4 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 3 

FROM 295 MM TO 299 MM N- 1 
FROM 375 MM TO 379 MM N- 1 
FROM 445 MM TO 449 IM N- 1 

Length Frequency Distribution of Select Species Taken in 
Otter TrawlT 5-40 Offshore San Onofre on March 30-31, 1978.  

PARALICHTHYS CALIFORNICUS 
FRUT40LF05 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 220 MM TO 224 MM N- 1 

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 6-40 Offshore San Onofre on March 30-31, 1978.  

PARALICHTHYS CALIFORNICUS 
FRUT4ZLFO6 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 250 MM TO 254 MM N- 1 

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 7-40 Offshore San Onofre on March 30-31, 1978.  

PHANERODON FURCATUS 
FRUT40LFO7 
ZONE CODE= -1 STATION NO.- 0 TOTAL N- 1 

FROM 90 MM TO 94 MM N- 1 
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Length Frequency Distribution of Select Species Taken in 
Otter TrawlT 1-60 Offshore San Onofre on March 30-31, 1978.  

PHANERODON FURCATUS 
FRUT60LF01 
ZONE CODE- -1 STATION NO.* 0 TOTAL N- 9 

FROM 105 MM TO 109 MM N- 1 
FROM 110 MM'TO 114 MM N- 1 
FROM 130 MM TO 134 MM N- 2 
FROM 145 MM TO 149 MM N- 1 
FROM 150 MM TO 154 MM N- 2 
FROM 155 MM TO 159 MM N- 1 
FROM 165 MM TO 169 MM N= 1 

Length Frequency Distribution of Select Species Taken in 
Otter TrawlT 2-60 Offshore San Onofre on March 30-31, 1978.  

No select species other than Seriphus politus and Genyonenus lineatus collected.  

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 3-60 Offshore San Onofre on March 30-31, 1978.  

No select species other:than Seriphus politus and Genyonenus lineatus collected.  

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 4-60 Offshore San Onofre on March 30-31, 1978.  

PARALICHTHYS CALITORNICUS 
FRUT6 0LFO4 
ZONE CODE- -1 STATION NO.- 0 TOTAL N- 1 

FROM 205 MM TO 209 MM N- 1 

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 5-60 Offshore San Onofre on March 30-31, 1978.  

PARALICHTHYS CALIFORNICUS 
FRUT60LFO5 
ZONE CODE- -1 STATION NO.- 0 TOTAL X- 2 

FROM 315 MM TO 319 MM N- 1 
FROM 320 MM TO 324 MM N- 1 

Length Frequency Distribution of Select Species Taken in 
Otter Trawl T 6 -600ffshore San Onofre on March 30-31, 1978.  

PARALICHTHYS CALIFORNICUS 
FRUT60LFO6.  
ZONE CODE= -1 STATION NO.- 0 TOTAL N- 2 

FROM 190 MM TO 194 MM N- I 
FROM 300 MM TO 3B4 MM N- 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 11-1 at 30 ft. Offshore 
San Mateo Point on June 14-15, 1978.  

HYPERPROSOPON ARGENTEUM 
0678IUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 110 MM TO 114 MM N- 2 
FROM 130 MM TO 134 MM N- 1 
FROM 135 MM TO 139 MM N- 1 
FROM 145 MM TO 149 MM N- 1 

CYNOSCION NOBILIS 
0678IUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 405 MM TO 409 MM N- 1 

PARALABRAX CLATHRATUS 
0678IUNI23GNLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 1 

FROM 175 MM TO 179 MM N= 1 

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 11-2 at 30 ft. Offshore 
San Mateo Point on June 14-15, 1978.  

HYPERPROSOPON ARGENTEUM 
0678JUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 11 

FROM 105 MM TO 199 MM N- 2 
FROM 110 MM TO 114 MM N- 4 
FROM 130 MM TO 134 MM N- 2 
FROM 135 MM TO 139 MM N- 2 

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 12-1 at 30 ft. Offshore 
San Mateo Point on June 14-15, 1978.  

RONCADOR STEARNSII 
0678KUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 365 MM TO 369 mm N- 1 

CYNOSCION NOBILIS 
0678KUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N* 2 

FROM 290 MM TO 294 MM N- 1 
FROM 360 MM TO 364 MM N- 1 

PARALICHTKYS CALIFORNICUS 
0678KUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N* 1 

FROM 475 MM TO 479 MM N- 1 

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 12-2 at 30 ft. Offshore 
San Mateo Point on June 14-15, 1978.  

HYPERPROSOPON ARGENTEUM 
0678LUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 100 MM TO 104 MM N- 1 
FROM 135 MM TO 139 MM N- 3 

PARALABRAX NEBULIPER 
0678LUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 175 MM TO 179 MM N- 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 13-1 at 45 ft. Offshore 
San Mateo Point on June 14-15, 1978.  

PARALABRAX CLATHRATUS 
0678MUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 215 MM TO 219 MM N
FROM 270 MM TO 274 MM N- 1 

PARALICHTHYS CALIFORNICTS 
0678MUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 350 MM TO 354 MM N

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 13-2 at 45 ft. Offshore 
San Mateo Point on June 14-15, 1978.  

No select species other.than Seriphus politus 

and Genyonenus Lineatus collected.  

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 14-1 at 45 ft. Offshore 
San Mateo Point on June 14-15, 1978.  

HYPERPROSOPON ARGENTEUM 
Z6780UNI23GNLF 
ZONE CODE- 10 STATION NO.- 8 TOTAL N- 3 

FROM 100 MM TO 14 MM N- 1 
FROM 105 MM TO 109 MM N- 2 

PARALABRAX CLATHRATUS 
06780UN123GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 165 MM TO 169 MM N- 1 

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 14-2 at 45 ft. Offshore 
San Mateo Point on June 14-15, 1978.  

PRANERODON FURCATUS 
0678PUN123GNLF 
ZONE CODE- 10 STATION NO.- B TOTAL N- 8 

FROM 135 MM TO 139 MM N- 1 
FROM 145 MM TO 149 MM N- 1 
FROM 150 MM TO 154 MM N- 4 
FROM 155 MM TO 159 MM N- 1 
FROM 160 MM TO 164 MM N- 1 

PARALABRAX CLATHRATUS 
0678PUNI23GNLF 
ZONE COPE- 10 STATION NO.- 0 TOTAL N- 7 

FROM 165 MM TO 169 MM N- 1 
FROM 180 MM TO 184 MM N- 1 
FROM 225 MM TO 229 MM N- 1 
FROM 240MM TO 244 MM N- 1 
FROM 260 MM TO 264 MM N- 1 
FROM 275 MM TO 279 MM N- 1 
FROM 290 MM TO 294 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 1-1 at 30 ft. Offshore San Onofre 
on June 14-15, 1978.  

PARALABRAX CLATHRATUS 
0678AUNITIGNLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 2 

FROM 190 MM TO 194 MM N- 1 
FROM 215 MM TO 219 MM N- 1 

PARALABRAX NEBULIFER 
0678AUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 9 TOTAL N- 1 

FROM 320 MM TO 324 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0678AUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 105 MM TO 109 MM N- 1 
FROM 140 MM TO 144 MM N- 1 

RONCADOR STEARNSII 
0678AUNITIGNLF 
ZONE CODE- 10 STATION NO.- r TOTAL N- 9 

FROM 255 MM TO 259MM N- 1 
FROM 265 MM TO 269 MM N- 1 
FROM 340 MM TO 344 MM N- 2 
FROM 350 MM TO 354 MM N- 1 
FROM 380 MM TO 384 MM N= 1 
FROM 385 MM TO 389 MM N= 1 
FROM 390 MM TO 394 11M N- 1 
FROM 440 MM TO 444 MM N- 1 

MENTICIRRHUS UNDULATU3 
0678AUNITIGNLF 
ZONE CODE- 10 STATION NO.- D TOTAL N- 1 

FROM 465 MM TO 469 MM N- 1 

HETERODONTUS FRANCISCI 
0678AUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 550 MM TO 554 MM N 1 
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Length Frequency Distribution of Species Collected 
:in 24 hour Gill Net 1-2 at 30 ft. Offshore San Onofre 
on June 14-15, 1978.  

PARALABRAX NEBULIFER 
0678BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 240 MM To 244 MM N- 1 

KYPERPROSOPON ARGENTEUM 
0678BUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 105 MM TO 109 MM N- 1 
FROM 110 MM TO 114 MM N- 1 

RONCADOR STEARNSII 
0678BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 7 

FROM 260 MM TO 264 MM N- 1 
FROM 325 MM TO 329 MM N- 1 
FROM 330 MM TO 334 MM N- 1 
FROM 335 MM TO 339 MM N, 1 
FROM 340 MM TO 344 MM N- 3 

PRANERODON FURCATUS 
0678BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 150 MM TO 154 MM N- 1 

MUSTELUS CALIPORNICUS 
0678BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 610 MM TO 614 MM N- 2 
FROM 615 MM TO 619 MM N- 1 
FROM 680 MM TO 684 MM N- 1 

REACOCHILES TOXOTES 
0678BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 295 MM TO 299 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 1-2 at 30 ft. Offshore San Onofre 
on June 14-15, 1978. (continued) 

TRIAKIS SEMIFASCIATA 
0678BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 460 MM TO 464 MM N- 1 
FROM 500 MM To 504 MM N- 1 
FROM 545 MM TO 549 MM N- 1 

UMBRINA RONCADOR 
0678BUNITIGNLF 
ZONE CODE- 10 STATION NO.- - TOTAL N- 5 

FROM 25 MM TO 289 MM N- 1 
FROM 3.90 MM TO 304 MM N- 1 
FROM 325 MM TO 3Z9 MM N= 2 
FROM 330 MM TO 364 MM N- 1 

MENTICIRRHUS UNDULATUS 
0678BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 275 MM TO 279 MM N- 1 

SPHYRAENA ARGENTEA 
0678BUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 295 MM TO 299 MM N- 1 

HALICHOERES SEMICINCTUS 
0678BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 225 MM TO 229 MM N- 1 
FROM 245 MM TO 249 MM N- 1 

CYNOSCION NOBILIS S 
0678BUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 400 MM TO 404 MM N* 1 

PARALABRAX MACULATOFASCIATUS 
0678BUNIT1GNLF 
ZONE CODE- 10 STATION NO..- 0 TOTAL N- 2 

FROM 220 MM TO 224 MM N- 1 
FROM 260 MM TO 264 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 2-2 at 30 ft. Offshore San Onofre 
on June 14-15, 1978.  

HYPERPROSOPON ARGENTEUM 
0578DUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 105 MM TO 109 MM N7 2 
FROM 115 MM TO 119 MM N- 1 

RONCADOR STEARNSII 
0678DUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 330 MM TO 334 MM N= I 
FROM 355 MM TO 359 MM N- 1 

MUSTELUS CALIFORNICUS 
0678DUNIT1GNLF 
ZONE CODE- 10 STATION NO.- j7 TOTAL N- 4 

FROM 635 MM TO 639 MM N. 1 
FROM 670 MM TO 674 MM N- 1 
FROM 685 MM TO 689 MM N- 1 
FROM 735 MM TO 739 MM N- I 

UMBRINA RONCADOR 
0678DUNIT1GONLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 250 MM TO 254 MM N- .1 

MENTICIRRHUS UNDULATUS 
0678DUNIT1GNLF 
ZONE CODE- 10 STATION ZO.* 0 TOTAL N- 1 

FROM 280 MM TO 284 MM N- 1 

HETERODONTUS FRANCISCI 
0678DUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 535 MM TO 539 M4 N- 1 

PARALICHTEYS CALIFORNICUS 
0678DUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 200 MM TO 204 MM N- 1 

TRIAKIS SEMIFASCIATA 
0678DUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 505 MM 0T 50 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 2-1 at 30 ft. Offshore San Onofre 
on June 14-15, 1978.  

RONCADOR STEARNSII 
06 78CUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 17 

FROM 230 MM TO 234 MM N- 1 
FROM 235 MM TO 239 MM N* 3 
FROM 240 MM TO 244 MM N- 2 
FROM 310 MM TO 314 MM N- 2 
FROM 320 MM TO 324 MM N- 2 
FROM 330 MM TO 334 MM N- 1 
FROM 340 MM To 344 MM N- 1 
FROM 345 MM TO 349 MM N- 1 
FROM 355 MM TO 359 MM N- 1 
FROM 380 MM TO 384 MM N- 1 
FROM 390 MM TO 394 MM N- 1 
FROM 415 MM TO 419 MM N- 1 

HYPSYPOPS RUBICUNDUS 
0678CUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 205 MM TO 219 MM N= 1 

CHEILOTREMA SATURNUM 
0678CUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 205 MM TO 2Z9 MM N- 1 

UMBRINA RONCADOR 
0678CUNITIGNLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 5 

FROM 280 MM TO 284 MM N- 1 
FROM 315 MM TO 319 MM N- 1 
FROM 320 MM TO 324 MM N- 1 
FROM 325 MM TO 329 MM N- 1 
FROM 365 MM TO 369 MM N- 1 

SCORPAENICTHYS MARMORATUS 
0678CUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 160 MM TO 164 MM N- 1 

SPHYRAENA ARGENTEA 
0678CUNITIGNLF 
ZONE CODE- 10 STATION NO.* 0 TOTAL N- 1 

FROM 290 MM TO 294 MM N- 1 

CYNOSCION NOBILIS 
0678CUNIT1GNLF 
ZONE CODE- 10 STATION NO." 0 TOTAL N- 8 

FROM 245 MM 'O 249 MM N- 1 
FROM 250 MM TO 254 MM N- 1 
FROM 395 MM TO 399 MM N- 1 
FROM 400 MM TO 404 MM N- 1 
FROM 410 MM TO 414 MM N- 1 
FROM 425 MM To 429 MM N- 2 
FROM 450 MM TO 454 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 3-1 at 30 ft. Offshore San Onofre 
on June 14-15, 1978.  

PARALABRAX CLATHRATUS 
0678EUNITlGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 130 MM TO 134 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0678EUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 105 MM TO 109 MM N' 2 
FROM 110 MM TO 114 MM N- 1 

RONCADOR STEARNSII 
0678EUNITlGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 240 MM TO 244 MM N- 1 
FROM 245 MM TO 249 MM N- 1 
FROM 250 MM TO 254 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 3-2 at 30 ft. Offshore San Onofre 
on June 14-15, 1978.  

RONCADOR STEARNSII 
0678FUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 230 MM TO 234 MM N- 1 
FROM 250 MM TO 254 MM N- 1 
FROM 255 MM TO 259 MM N- 2 

CYNOSCION NOBILIS 
0678FUNITIGNLF 
ZONE CODE- 10 STATION NO.- 9 TOTAL N- 1 

FROM 280 MM TO 234 MM N- 1 

CHEILOTREMA SATURNUM 
0678FUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 180 MM TO 184 MM N- 1 

UMBRINA RONCADOR 
0678FUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 225 MM TO 229 MM N- 1 
FROM 285 MM TO 289 MM N- 1 

MENTICIRRHUS UNDULATUS 
0678FUNIT1GNLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 3 

FROM 245 MM TO 249 MM N- 1 
FROM 250 MM TO 254 MM N- 1 
FROM 255 MM TO 259 MM N- 1 

SPHYRAENA ARGENTEA 
0678FUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 280 MM TO 284 MM N- 1 

SPHYRNA ZYGAENA 
0678FUNITGNLF 
ZONE CODE= 10 STATION NO.- H TOTAL N 1 

FROM 835 MM TO 839 MM N 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 4-1 at 45 ft. Offshore 
San Onofre on June 14-15, 1978.  

RONCADOR STEARNSII 
0678AUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 315 MM TO 319 MM N- 1 
FROM 420 MM TO 424 MM N- 1 

PHANERODON FURCATUS' 
06 78AUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 85 MM TO 89 MM N- 1 
FROM 90 MM TO 94 MM N- 1 
FROM 140 MM TO 144 MM N- 1 
FROM 150 MM TO 154 MM N- 1 
FROM 175 MM TO 179 MM N- 1 

HYPERPROSOPON ARGENTEUMt 
0678AUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 13B MM TO 134 MM N- 1 
FROM 135 MM TO 139 MM N- 1 

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 4-2 at 45 ft. Offshore 

* San Onofre on June 14-15, 1978.  

PHANERODON FURCATUS 
0678BUNI23GNLF 
ZONE CODE- 10 STATION NO.- B TOTAL N- 2 

FROM 150 MMTO 154 MM N- 1 
FROM 165 MM TO 169 MM N- 1 

40@33 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 5-1 at 45 ft. Offshore 
San Onofre on June 14-15, 1978.  

PHANERODON FURCATUS 
0678CUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 95 MM TO 99 MM N- 2 
FROM 130 MM'TO 134 MM 14- 1 

EYPERPROSOPON ARGENTEUM 
0678CUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 13 

FROM 100 MM TO 104 MM N- 4 
FROM 105 MM TO 109 MM N- 2 
FROM 115 MM TO 119 MM N- 1 
FROM 120 MM TO 124 MM N- 1 
FROM 125 MM TO 129 MM N- 3 
FROM 130 MM TO 134 MM N- 1 
FROM 190 MM TO 194 MM N- 1 

PARALABRAX CLATHRATUS 
0678CUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 415 MM TO 419 MM N- 1 

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 5-2 at 45 ft. Offshore 
San Onofre on June 14-15, 1978.  

PKANERODON FURCATUS 
0678DUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N 1 

FROM 170 MKTO 174 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0678DUNI23GNLP 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 4 

FROM 105 MM TO 109 MM N- 2 
FROM 110 MM TO 114 MM N- 1 
FROM 130 MM TO 134 MM N-- 1 

PARALABRAX NEBULIFER 
0678DUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 250 MM TO 254 MM N- 1 
FROM 270 MM TO 274 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 6-1 at 30 ft. Offshore Las Flores 
Creek on June 14-15, 1978.  

GENYONEMUS LINEATUS 
0678GUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 160 MM TO 154 MM N- 1 
FROM 170 MM TO 174 MM N- 2 

SERIPHUS POLITUS 
0678GUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 10 

FROM 100 MM TO 104 MM N- 1 
FROM 135 MM TO 139 MM N- 5 
FROM 140 MM TO 144 MM N- 2 
FROM 145 MM TO 149 MM N- 1 
FROM 155 MM TO 159 MM N- 1 

Length Frequency Distribution of Species Collected 

in 24 hour Gill Net 6-2 at 30 ft. Offshore Las Flores 
Creek on June 14-15, 1978.  

GENYONEMUS LINERTUS 
8678HUNIT1GNLF 
ZONE CODE- 10 STATION NO.- B TOTAL N- 5 

FROM 130 MM TO 134 MM N- 1 
FROM 150 MM TO 154 MM N- 2 
FROM 165 MM TO 169 MM N- 2 

SERIPHUS POLITUS 
0678HUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 13 

FROM 125 MM TO 129 MM N- 1 
FROM 130 MM TO 134 MM N- 2 
FROM 135 MM TO 139 MM N- 7 
FROM 140 MM TO 144 MM N- 1 
FROM 155 MM TO 159 MM N- 1 
FROM 165 MM TO 169 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 7-1 at 30 ft. Offshore Don Light 
on June 14-15, 1978.  

CYNOSCION NOBILIS 
0678IUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 240 MM TO 244 MM N- 1 

Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 7-2 at 30 ft. Offshore Don Light 
on June 14-15, 1978.  

PARALABRAX NEBULIFER 
0678JUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL No 1 

FROM 280 MM TO 284 MM N- 1 

HYPERPROSOPON ARGENTEUX 
0678JUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 110 MM TO 114 MM N- 1 

ANISOTREMUS DAVIDSONII 
0678JUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL, N- 2.  

FROM 200 MM TO 204 MM N- 1 
FROM 2.05 MM TO 209 MM N- 1 

AMPHISTICUS ARGENTEUS 
0678JUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 160 MM TO 164 MM N- 1 

SCORPAENA GUTTATA 
0678JUNITIGNLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 1 

FROM 150 MM TO 154 MM No 1 

KENTICIRRKUS UNDULATUS 
0678JUNITIGNLF 
ZONE CODE- 1.0 STATION NO.- 0 TOTAL N- 1 

FROM 300 MM TO 304 MM No 1 

PARALABRAX MACULATOFASCIATUS 
.0678JUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 170 MM TO 174 MM No 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 8-1 at 30 ft. Offshore Don Light 
on June 14-15, 1978.  

AMPHISTICUS ARGENTEUS 
0678KUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 175 MM TO 179 MM N- 1 

SCORPAENA GUTTATA 
0678KUNITIGNLP 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 115 MM TO 119 MM N- 1 

CYNOSCION NOBILIS 
0678KUNITlGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 26B N TO 264 MM N- 1 

Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 8-2 at 30 ft. Offshore Don Light 
on June 14-15, 1978.  

PARALABRAX NEBULIPER 
0678LUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 660 MMTO 664 O i- 1 

HYPERPROSOPON ARGENTEUM 
0678LUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 105 MM TO 109 MM N- 1 
FROM 110 MM TO 114 MM N- 1 

EMBIOTOCA JACKSONII 
0678LUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 160 MM TO 164MM N- 1 

AMPHISTICUS ARGENTEUS 
0678LUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- I 

FROM 215 2D1 TO 219 MM N- 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 9-1 at 45 ft. Offshore 
Lion Light on June 14-15, 1978.  

RONCADOR STEARNSII 
0678EUNI23GNLF 
ZONE CODE- 10 STATION NO.- H TOTAL N- 1 

FROM 230 MM TO 234 MM N- 1 

PHANERODON FURCATUS 
0678EUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 45 MM TO 49 MM N- 1 
FROM 140 MM TO 144 MM N- 1 
FROM 150 MM TO 154 MM N- 1 
FROM 155 MM TO 159 MM N- 1 
FROM 170 MM TO 174 MM N- 1 

RYPERPROSOPON ARGENTEUM 
0678EUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 110 MM TO 114 MM N- 1 
FROM 130 MM TO 134 MM N- 1 
FROM 135 MM TO 139 MM N- 1 
FROM 140 MM TO 144 MM N- 1 

PARALABRAX CLATHRATUS 
0678EUNI23GNL S 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 260 MM TO 264 MM N- 1 
FROM 335 MM TO 339 MM N- 1 

PARALABRAX MACULATOFASCIATUS 
0678EUNI23GNLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 3 

FROM 210 MM TO 214 MM N- 1 
FROM 245 MM TO 249 MM N- 1 
FROM 295 MM TO 299 MM N- 1 

PARALABRAX NEBULIFER 
0678EUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 200 MM TO 204 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0678EUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 335 MM TO 339 MM N- 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 9-2 at 45 ft. Offshore 
Don Light on June 14-15, 1978.  

PHANERODON FURCATUS 
0678FUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 155 MM TO 159 MM N- 1 

Length Frequency Distribution of Select Species 

Collected in 24 hour Gill Net 10-1 at 45 ft. Offshore 

Don Light on June 14-15, 1978.  

No select species other than Seriphus politus and Genyonemus lineatus collected.  

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 10-2 at 45 ft. Offshore 

Don Light on June 14-15, 1978.  

PARALABRAX CLATHRATUS 
0678HUNI23GNLF 
ZONE CODE- 10 STATION NO.- B TOTAL N- 2 

FROM 210 MM TO 214 MM N- 1 
FROM 225 MK TO 229 MM N" 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-20 offshore San Mateo 
Point on June 14-15, 1978.  

PHANERODON FURCATUS 
0678ASMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 90 MM TO 94 MM N- 1 
FROM 95 MM TO 99 MM N- 1 
FROM 105 MM TO 109 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 2-20 offshore San Mateo 
Point on June 14-15, 1978.  

PHANERODON FURCATUS 
0678BSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 95 MM TO 99 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0678BSMTLF 
ZONE CODE- 10 STATION NO.- TOTAL N- 1 

FROM 170 MM TO 174 MM N= 1 

HYPERPROSOPON ARGENTEUM 
0678BSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 7 

FROM 40 MM TO 44 MM N- 2 
FROM 50 MM TO 54 MM N- 2 
FROM 60 MM TO 64 MM N= 2 
FROM 105 MM TO 109 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-20 offshore San Mateo 
Point on June 14-15, 1978.  

PHANERODON FURCATUS 
0678CSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 13 

FROM 85 MM TO 89 MM N- 1 
FROM 90 MM TO 94 MM N- 2 
FROM 95 MM TO 99 MM N- 5 
FROM 100 MM TO 104 MM N- 3 
FROM 120 MM TO 124 MM N- 1 
FROM 165 MM TO 169 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-20 offshore San Mateo 
Point on June 14-15, 1978.  

No select species other than Seriphus politus and Genyonema lineatus collected.  
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Length frequency distribution of select species 
taken in otter trawl T 1-40 offshore San Mateo 
Point on June 14-15, 1978.  

PRANERODON FURCATUS 
0678ESMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 50 MM TO 54 MM N* 1 
FROM 55 MM TO 59 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0678ESMITLF 
ZONE CODE- 10 STATION NO.- Z TOTAL N- 1 

FROM 60 MM TO 64 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 2-40 offshore San Mateo 
Point on June 14-15, 1978.  

PHANERODON FURCATUS 
0678FSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 13 

FROM 45 MM TO 49 MM N- 5 
FROM 50 MM TO 54 MM N- 5 

FROM 85 MM TO 89 MM N- 1 
FROM 105 MM TO 109 MM N- 2 

HYPERPROSOPON ARGENTEUM 
0678FSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTzL N. 4 

FROM 45 MM To 49 MM N- 1 
FROM 50 MM TO 54 MM N- 1 

FROM 55 MM TO 59 MM N- 1 

FROM 60 MM To 64 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-40 offshore San Mateo 
Point on June 14-15, 1978.  

PHANERODON FURCATUS 
0678GSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 8 

FROM 45 MM TO 49 MM N- 1 
FROM S0 MM TO 54 MM N- 3 
FROM 55 MM TO 59 MM N- 3 
FROM 120 MM TO 124 MM N= 1 

PARALICHTHYS CALIFORNICUS 
0678GSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 465 MM TO 469 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-40 offshore San Mateo 
Point on June 14-15, 1978.  

PHANERODON FURCATUS 
067SHSMTLE 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 9 

FROM 45 MM TO 49 MM N- 1 
FROM 50 MK TO 54 MM N- 6 
FROM 55 MM TO 59 MM N- 1 
FROM 90 MM TO 94 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0678HSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 205 MMTO 209 MM N- 1 
FROM 220 MM TO 224 MM N- 1 

-373-



Length frequency distribution of select species 
taken in otter trawl T 1-60 offshore San Mateo 
Point on June 14-15, 1978.  

PHANERODON FURCATUS 
0678ISMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 1Z5 MM TO 109 MM N- 1 
FROM 110 MM TO 114 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0678ISMTLF 
ZONE CODE- 10 STATION NO.= 0 TOTAL N- 1 

FROM 380 MM TO 384 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0678ISMTLF 
ZONE CODL- 10 STATION NO.- 0 TOTAL N- 6 

FROM 110 MM TO 114 MM N- 1 
FROM 125 MM TO 129 MM N- 3 
FROM 130 MM TO 134 MM N- 1 
FROM 150 MM TO 154 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 2-60 offshore San Mateo 
Point on June 14-15, 1978.  

PHANERODON FURCATUS 
0679JSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 10 

FROM 85 MKXTO 99 MM N- 1 
FROM 95 MM TO 99 MM N- 3 
FROM 100 MM TO 104 MM N- 2 
FROM 110 MM TO 114 MM N- 1 
FROM 115 MM TO 119 MM N- 2 
FROM 145 MM TO 149 MM N- 1 

HYPERPROSOPON ARGENTEUM 
06 7 8JSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 6 

FROM 100 MM TO 104 MM N- 1 
FROM 11 MM TO 114 MM N- 2 
FROM 130 MM TO 134 MM N- 3 
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Length frequency distribution of select species 
taken in otter trawl T 3-60 offshore San Mateo 
Point on June 14-15, 1978.  

PHANERODON FURCATUS 
0678KSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N* 20 

FROM 95 MM TO 99 MM N- 1 
FROM 100 MM TO 104 MM N- 4 
FROM 105 MM TO 109 MM N- 1 
FROM 110 MM TO 114 MM N- 4 
FROM 115 MM TO 119 MM N- 4 
FROM 135 MM TO 139 MM N- 1 
FROM 145 MM TO 149 MM N- 3 
FROM 150 MM TO 154 MM N- 1 
FROM 155 MM TO 159 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0678KSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 6 

FROM 225 MM TO 229 MM N- 1 
FROM 240 MM TO 244 MM N- 1 
FROM 255 MM TO 259 MM N- 1 
FROM 315 MM TO 319 MM N- 1 
FROM 320 MM TO 324 MM N- 1 
FROM 340 MM TO 344 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0678KSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 125 M14 TO 129 MM N- 1 
FROM 135 MM TO'139 MM N- 1 
FROM 145 MM TO 149 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-60 offshore San Mateo 
Point on June 14-15, 1978.  

PHAHERODON FURCATUS 
0678LSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 21 

FROM 85 MM TO 89 MM N- 1 
FROM 90 MM TO 94 MM N- 3 
FROM 95 MM TO 99 MM N- 1 
FROM 100 MM TO 104 MM N- 4 
FROM 105 MM TO 109 MM N- 2 
FROM 110 MM TO 114 MM N- 1 
FROM 120 MM TO 124 MM N- 1 
FROM 130 MM TO 134 MM N- 1 
FROM 135 MM TO 139 MM N- 4 
FROM 150 MM TO 154 MM N- 2 
FROM 165 MM TO 169 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0678LSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 100 MM TO 104 MM N- 1 
FROM 105 MM TO 1Z9 MM N- 2 
FROM 125 MM TO 129 MM N* 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-20 offshore San Onofre 
on June 14-15, 1978.  

PHANERODON FURCATUS 
0678ASOTLF 
ZONE CODE= 10 STATION NO.- J TOTAL N- 4 

FROM 25 MM TO 29 MM N. 1 
FROM 30 MM TO 34 MM N= 1 
FROM 50 MM TO i MM 0 N' 1 
FROM 120 MM TO 1. 4 MM N= 1 

Length frequency distribution of select species 
taken in otter trawl T 2-20 offshore San Onofre 
on June 14-15, 1978.  

HYPERPROSOPON ARGENTEUM 
0678BSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 55 MM TO 59 MM N- 1 
FROM 60 MM TO 64 MM N- 1 
FROM 65 MM TO 69 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T-3-20 offshore San Onofre 
on June 14-15, 1978.  

No select species other than Seriphus politus and Genyonemus lineatus collected.  

Length frequency distribution of select species 
taken in otter.trawl T 4-20 offshore San Onofre 
on June 14-15, 1978.  

HYPERPROSOPON ARGENTEUM 
0678DSOTLF 
ZONE.CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 40 MM TO 44 MM N* 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-40 offshore San Onofre 
on June 14-15, 1978 

FROM 20S MM TO 204 MM N- 1 
FROM 205 MM TO 209 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0678ESOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 240 MM TO 244 MM N- 1 
FROM 255 MM TO 259 MM N- 1 
FROM 290 MM TO 294 MM N- 1 
FROM 305 MM TO 309 MM N- 1 
FROM 450 MM TO 454 MM N- 1 

PHANERODON FURCATUS 
0679ESOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 9 

FROM 50 MM TO 54 MM N- 5 
PROM 55 MM TO 59 MM N- 3 
FROM 150 MM TO 154 MM N- 1 

PARALABRAX NEBULIFER 
0678ESOTLP 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

PROM 260 MM TO 264 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 2-40 offshore San Onofre 
on June 14-15, 1978.  

PARALICETHYS CALIPORMICUS 
0678FSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 240 MM TO 244 MM N- 1 
FROM 250 MM TO 254 MM N- 1 
FROM 315 MM TO 319 MM N- 1 

PHANERODON FURCATUS 
0678PSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 9 

FROM 35 MM TO 39 MM N- 1 
'FROM 50 MM TO 54 MM N- 4 

FROM 55 MM TO 59 MM N- 3 
FROM 75 MM TO 79 MM N- 1 
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Length frequency distribution of select species 
taken in otter.trawl T 3-40 offshore San Onofre 
on June 14-15, 1978.  

RONCADOR STEARNSII 
0678GSOTLP 
ZONE CODE- 10 STATION NO.- 0 TOTAL N* 2 

FROM 305 MM TO 309 MM N* 1 
FROM 330 MM TO 534 MM N= 1 

HYPERPROSOPON ARGENTEUM 
0678GSOTLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 2 

FROM 70 MM TO 74 MM N- 1 
FROM 105 MM TO 109 MM N- 1 

PHANERODON FURCATUS 
0678GSOTLF 
ZONE CODE- 10 STATION NO.- Z TOTAL N- 13 

FROM 50 MM TO 54 MM N= 3 
FROM 55 MM TO 59 M N= 6 
FROM 60 MM TO 64 MM N= 2 

FROM 100 MM TO 104 MM N- 1 
FRGM 170 MM TO 174 MM N- 1 

Length frequency distribution of select species 

taken in otter trawl T 4-40 offshore San Onofre 

on June 14-15, 1978.  

HYPERPROSOPON ARGENTEUM 
0678HSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 55 MM TO 59 MM N- 1 
FROM 60 MM To 64 MM N- 1 

PHANERODON FURCATUS 
0678HSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 9 

FROM 45 MM TO 49 MM N- 1 
O 50 M1 TO 54 My N. 1 

'1,OM 5 MM TO 59 MM N- 6 

FROM 60 MM TO 64 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0678HSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 230 MM TO 23
4 MM N- 2 
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Length frequency distribution of select species 
taken in otter trawl T 1-60 offshore San Onofre 
on June 14-15, 1978.  

PARALICHTHYS CALIFORNICUS 
0378ISOTLF 
ZONE CODE- 10 STATION NO.- q TOTAL N- 1 FROM 390 MM TO 394 MM N- I 

Length frequency distribution of select species 
taken in otter trawl T 2-60 offshore San Onofre 
on June 14-15, 1978.  

PARALICETHYS CALIFORNICUS 
0678JSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 200 MM TO 204 M N- 1 

Length frequency distribution of select species 
taken in otter trawls T 3-60 and 4-60 offshore 
San Onofre on June 14-15, 1978.  

NO SELECT SPECIES COLLECTED IN EITHER REPLICATE.  
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Length frequency distribution of select species 
taken in otter trawl T 1-20 offshore Don Light 
On June 14-15. 1978.  

PHANERODON FtRCATUS 
0678ADLTLF 
ZONE CODE- 10 STATION NO.- B TOTAL N* 2 

FROM 30 MM TO 34 MM N* 1 
FROM 50 MM TO 54 MM N- 1 

PARALICKTHYS CALIFORNICUS 
0678ADLTLF 
ZONE CODE- 10 STATION NO.- O TOTAL -* 2 

FROM 135 MM TO 139 MM N- 1 
FROM 150 MM TO 154 M1 N- 1 

RYPERPROSOPON ARGENTEUM 
0678ADLTLF 
ZONE CODE- 10 STATION NO.- B TOtM N- 2 

FROM 45 MM TO 49 MM N- 2 

Length frequency distribution of select species 
taken in otter trawl T 2-20 offshore Don Light 
on June 14-15, 1978.  

PEANERODON FURCATUS 
0678BDLTLF 
ZONE CODE- 10 STATION NO.- 8. TOTAL N- 1 

FROM 55 MM TO 59 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0678BDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N* 1 

FROM 150 MM TO 154 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 3-20 offshore Don Light 
On June 14-15, 1978.  

RYPERPROSOPON ARGENTEUM 
0678CDLTLF 
ZONE CODE- 10 STATION NO.- a TOTAL * 

FROM 40 MM TO 44 MM N 4 
FROM 45 MM TO 49 MM N- 2 
FROM 5 MM TO 54 MM N- 2 

Length frequency distribution of select species 
taken in otter trawl T 4-20 offshore Don Light 
on June 14-15, 1978.  

PRANERODON FURCATUS 
0678DDLTLP 
ZONE CODE- 10 STATION NO.- 0 TOTAL N* 5 

FROM 30 MM TO 34 MM N- 1 
FROM 40 MM TO 44MM N- 3 
FROM 50 MM TO 54 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-40 offshore Don Light 
on June 14-15, 1978.  

PHANERODON FURCATUS 
0678EDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 50 MM TO 54 MM N- 1 
FROM 55 MM TO 59 MM N- 1 

PARALICHTHYS CALIPORNICUS 
0678EDLTLP 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 270 MM TO 274 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 2-40 offshore Don Light 
on June 14-15, 1978.  

PARALICHTHYS CALIFORNICUS 
0678FDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 420 MM TO 424 MM N- 1 

BYPERPROSOPON ARGENTEUM 
0678FDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 55 MM TO 59 MM N- 1 
FROM 60 MTO 64 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-40 offshore Don Light 
on June 14-15, 1978.  

PHANERODON FURCATUS 
0678GDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 6 

FROM 40 MM TO 44 MM N- 1 
FROM 45 MM TO 49 MM N- 1 
FROM 50 MM TO 54 MM N- 2 
FROM 55 MM TO 59 MM N- 1 
FROM 70 MM TO 74 MM N= 1 

PARALICHTHYS CALIFORNICUS 
0678GDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 345 MM TO 349 MM N- 1 

HYPERPROSOPON ARGENTEU.14 
0678GDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 50 MM TO 54 MM N- 1 
FROM 55 MM TO 59 MM N- 1 
FROM 60 MM TO C4 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-40 offshore Don Light 
on June 14-15, 1978.  

PRAN4ERODON FURCATUS 
0678KDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N, 2 

FROM 50 MM TO 54 MM N- 1 
FROM 55 MM TO 59 MM 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-60 offshore Don Light 
on June 14-15, 1978.  

PHANRODON FURCATUS 
0678IDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 105 MM TO 109 MM N- 1 

PARALICRTHYS CALIFORNICUS 
0678IDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 230 MI To 234 MM N- 1 
FROM 275 MM TO 279 MM N- 1 
FROM 325 MM TO 329 MM N- 1 
FROM 395 MM TO 399 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 2-60 offshore Don Light 
on June 14-15, 1978.  

PHANERODON FURCATUS 
0678JDLTLF 
20NE CODE* 10 STATION NO.- 0 TOTAL N- 12 

FROM 95 MM TO 99 MM N- 1 
FROM 100 MM TO 104 MM N- 2 
FROM 105 MM TO 109 MM N- 2 
FROM 110 MM TO 114 MM N- 1 
FROM 140 MM TO 144 MM N- 2 
FROM 145 MM TO 149 MM N- 1 
FROM 155 MM TO 159 MM N- 1 
FROM 165 MM TO 169 MM N- 1 
FROM 175 MM TO 179 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0678JDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 7 

FROM 230 MM.TO 234 MM N- 1 
FROM 245 MM TO 249 MM N- 1 
FROM 250 MM TO 254 MM N- 1 
FROM 280 MM TO 284 MM N- 1 
FROM 325 MM TO 329 AM N- I 
FROM 350 MM TO 354 MM N- I 
FROM 530 MM TO 534 MM N- 1 

NYPERPROSOPON ARGENTEUM 
0678JDLTLF 
ZONE CODE- 10 STATION NO.- Z TOTAL N- 1 

FROM 100 MM TO 104 MK N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-60 offshore Don Light 
on June 14-15, 1978.  

PARALICHTHYS CALIFORNICUS 
0678KDLTLF 
ZONE CODE- 10 STATION NO.= 0 TOTAL N- 2 

FROM 250 MM TO 234 MM N- 1 
FROM 425 MM TO 429 M N- 1 

HYPERPROSOPON ARGENTEUM 
0678KDLTLF 
ZONE CODE- 10 STATION NO.= 0 TOTAL N- 4 

FROM 105 MM TO 109 MM N- 1 
FROM 115 MM TO 119 MM N= 2 
FROM 120 MM TO 124 MM N- 1 

PHANERODON FURCATUS 
0678KDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 80 MM TO 84 MM N- 1 
FROM 160 MM TO 164 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-60 offshore Don Light 
on June 14-15, 1978.  

PHANERODON FURCATUS 
0678LDLTLF 
ZONE CODE- 10 STATION NO.= 0 TOTAL N- 2 

FROM 90 MM TO 94 MM N- 2 
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Length Frequency Distribution of Species Collected 
,MEW in 24 hour Gill Net11-1 at 30 ft. Offshore San Mateo Pt.  

on August 15-16, 1978.  

RONCADOR STEARNSII 
08781UNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 345 MM TO 349 MM N- 1 

PARALABRAX CLATHRATUS 
08781UNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 240 MM TO 244 MM N- 1 

4 
PHANERODON FURCATUS 

B878IUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 155 MM TO 159 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878IUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 120 MM TO 124 MM N- 1 
FROM 135 MM TO 139 MM N- 1 

g Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 11-2 at 30 ft. Offshore San Mateo Pt.  
on August 15-16, 1978.  

PRANERODON FURCATUS 
0878JUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 140 MM TO 144 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878JUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 80 MM To 84 MM N- 1 

FROM 110 MM TO 114 MM N 1 

() FROM 180 MM TO 184 MM N- 1 

PARALABRAX NEBULIPER 
0878JUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 245 M To 249 MM N* 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Netl2-1 at 30 ft. Offshore San Mateo Pt.  
on August 15-16, 1978.  

No select species other than Seriphus politus and Genyonemus lineatus collected.  

Length Frequency Distribution of Species Collected.  
in 24 hour Gill Net 12-2 at 30 ft. Offshore San Mateo Pt.  
on August 15-16, 1978.  

No select species other than Seriphus politus and Genyonenus lineatus collected.  
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 13-1 at 45 ft. Offshore 
San Mateo Point on August 15-16, 1978.  

PHANERODON FURCATUS 
0878MUNI23GNLF 
ZONE CODE- 10 STATION NO.- B TOTAL 3- 4 

FROM 115 MM TO 119 MM N- 3 
FROM 120 MM TO 124 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878MUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 6 

FROM 110 MM TO 114 MM N- 3 
FROM 115 MM TO 119 MM N- 1 
FROM 135 MM TO 139 MM N- 1 
FROM 145 MM TO 149 MM N- 1 

CYNOSCION NOBILIS 
0878MUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 285 MM TO 289 MM N- 1 

PARALABRAX NEBULIFER 
0878MUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 410 MM TO 414 MM N- 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 13-2 at 45 ft. Offshore 
San Mateo Point on August 15-16, 1978.  

PHANERODON FURCATUS 
0878NUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 95 MM TO 99 MM N- 1 
FROM 140 MM TO 144 MM N- 1 
FROM 150 MM TO 154 MM N- 1 
FROM 155 MM TO 159 MM N- 2 

HYPERPROSOPON ARGENTEUM 
087 8NUNI2 3GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 120 MM TO 124 MM N- 1 
FROM 130 MM TO 134 MM N= 1 
FROM 140 MM TO 144 MIM N- 1 

PARALABRAX CLATHRATUS 
0878NUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 175 MM TO 179 MM N- 1 

PARALABRAX NEBULIFER 
0878NUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 305 MM TO 309 MM N- 1 
FROM 310 MM TO 314 MM N= 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 14-1 at 45 ft. Offshore 
San Mateo Point on August 15-16, 1978.  

PARALABRAX CLATERATUS 
0878OUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 220 MM TO 224 MM N- 1 
FROM 400 MM TO 404 MM N- 1 

HYPERPROSOPON ARGENTEUM 
08780UNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 12 

FROM 125 MM TO 129 MM N- 1 
FROM 130 MM TO 134 MM N- 5 
FROM 135 MM TO 139 MM N- 5 
FROM 140 MM TO 144 MM N- 1 

PHANERODON FURCATUS 
08780UNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 75 MM TO 79 MM N- 1 
FROM 155 MM TO 159 MM N- 1 
FROM 180 MM TO 184 MM N- 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 14-2 at 45 ft. Offshore 
San Mateo Point on August 15-16, 1978. ) 

PHANERODON FURCATUS 40 
0878PUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 8 

FROM 110 MM TO 114 MM N- 1 
FROM 115 MM TO 119 MM N- 1 
FROM 150 MM TO 154 MM N- 1 
FROM 160 MM TO 164 MM N- 2 
FROM 165 MM TO 169 MM N- 2 
FROM 175 MM TO 179 MM N 1 

HYPERPROSOPON ARGENTEUM 
0878PUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 14 

FROM 110 MM TO 114 MM N- 1 
FROM 120 MM TO 124 MM No 1 
FROM 125 MM TO 129 MM N- 1 
FROM 130 MM TO 134 MM N= 2 
FROM 135 MM TO 139 MM N- 4 
FROM 140 MM TO 144 MM N- 3 
FROM 150 MM TO 154 MM N= 1 
FROM 160 MM TO 164 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0878PUNI23GNL? 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 340 MM TO 344 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 1-1 at 30 ft. Offshore San Onofre 
on August 15-16, 1978.  

EMBIOTOCA JACKSONII 
0878AUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 145 MM TO 149 MM N- 1 

DAMALICHTHYS VACCA 
0878AUNIT1GNLF 
ZONE CODE- 10 STATION NO.- TOTAL N- 1 

FROM 195 MM TO 199 MM N- 1 

MUSTELUS CALIFORNICUS 
0978AUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 610 MM TO 614 MM N- 1 
FROM 680 MM TO 684 MM N- 1 

TRIAKIS SEMIFASCIATA 
0878AUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 445 MM TO 449 MM N- 1 

RHACOCHILUS TOXOTES 
0878AUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 270 MM TO 274 MM N- 1 

HERMOSILLA AZUREA 
0878AUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 295 MM TO 299 MM N- 1 

PEPRILUS SIMILLIMUS 
0878AUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 125 MM TO 129 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 1-1 at 30 ft. Offshore San Onofre 
on August 15-16, 1978. (continued) 

KALICHOERES SEMICINCTUS 
0878AUNITIGNLF 
ZONE CODE- 10 STATION NO.- J TOTAL N- 1 

FROM 172 MM TO 174 MM N- 1 

CYNOSCION NOBILIS 
0878AUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 260 MM TO 264 MM N- 1 
FROM 290 MM TO 294 MM N- 1 

SARDA CHILENSIS 
0878AUNITIGNLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 1 

FROM 330 MM TO 334 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878AUNIT1GNLF 
ZONE CODE- 10 STATION NO.- Z TOTAL N- 2 

FROM 140 MM TO 144 MM N- 1 
FROM 150 MM TO 154 MM N- 1 

UMBRINA ROFCADOR 
0879AUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 310 MM TO 314 MM N- 1 

FROM 320 MM TO 324 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 1-2 at 30 ft. Offshore San Onofre 
on August 15-16, 1978.  

EMBIOTOCA JACKSONII 
0878BtNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 135 MM TO 139 MM N- 1 

MUSTELUS CALIFORNICVS 
0878BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 520 MM TO 524 MM N- 1 
FROM 570 MM TO 574 MM N- 1 

SEBASTES RASTRELLIGER 
0878BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 290 MM TO 294 MM N- 1 

KETEROSTICHUS ROSTRATUS 
0878BUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 190 MM TO 194 MM N- 1 

CHEILOTREMA SATURNUM 
0878BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 195 MM TO 199 MM N- 1 

RONCADOR STEARNSII 
0878BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 8 TOTAL N- 1 

FROM 370 MM TO 374 MM N- 1 

CYNOSCION NOBILIS 
0878BUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 295 MM TO 299 MM N- 1 

HYPERPROBOPON ARGENTEUM 
0878BUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 135 MM TO 139 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 2-1 at 30 ft. Offshore San Onofre 
on August 15-16, 1978.  

HYPERPROSOPON ARGENTEUM 
0878CUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 115 MM TO 119 MM N- 1 
FROM 14Z MM TO 144 MM N- 2 

S.RDA CHILENSIS 
0878CUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 335 MM TO 339 MM N- I 
FROM 350 MM TO 354 MM N- 1 

2THOSCION NOBILIS 
0878CUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 320 MM TO 324 MM N- 1 

HALICHOERES SEMICINCTUS 
0878CUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 200 MM TO 204 MM N- 1 
FROM 210 MM TO 214 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0878CUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 500 MM TO 504 MM N= 1 

PEPRILUS SIMILLIMUS 
0878CUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 130 MM TO 134 MM N- 1 

PIMELOMETOPON PULCHRUM 
0878CUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 290 MM TO 294 MM N- 1 

MUSTELUS CALIFORNICUS 
0878CUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 735 MM TO 739 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 2-2 at 30 ft. Offshore San Onofre 
on August 15-16, 1978.  

UK3RINA RONCADOR 
0S78DUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 280 MM TO 284 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878DUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 80 MM TO 84 MM N- 1 
FROM 85 MM TO 89 MM N- 2 

S.ARDA CHILENSIS 
0878DUNIT1GNLP2 
ZONE CODE- 10 STATION NO.- 0 TOTAL N 2 

FROM 310 MM TO 314 MM N- 1 

FROM 325 MM TO 329 MM N- 1 

HETERODONTUS FRANCISCI 
0878DUNITIGNLF 
ZOITE CODE- 10 STATION NO.- 9 TOTAL N- 1 

FROM 530 MM TO 534 MM N- 1 

MENTICIRRHUS UNDULATUS 
0878DUNITlGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N" 1 

FROM 290 MM TO 294 MM N- I 

GIRELLA NIGRICANS 
0878DUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 290 MM TO 294 MM N- 1 

FROM 315 MM TO 319 M1 N= 1 

PEPRILUS SIMILLIMUS 
087rDUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 115 MM TO 119 MM N- 1 
FROM 120 MM TO 124 MM N= 1 
FROM 125 MM TO 129 MM N- 2 
FROM 130 MM TO 134 MM N= 1 

MUSTELUS CALIFORNICUS 
0878DUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 570 MM TO 574 MM N= 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 3-1 at 30 ft. Offshore San Onofre 
on August 15-16, 1978.  

UMBRINA RONCADOR 
0878EUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 190 MM TO 194 MM N- 1 
FROM 200 MM TO 204 MM 1- 1 
FROM 335 MM TO 339 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878EUNII1GNLF 
ZONE CODE- 10 STATION NO.' P TOTAL N- 2 

FROM 80 MMTO 84 MM N- 1 
FROM 135 MM TO 139 MM N- 1 

SARDA CHILENSIS 
0878EUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 325 MM TO 329 MM N- 1 

CYNOSCION NOBILIS 
0878EUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 260 MM TO 264 MM N- 1 
FROM 265 MM TO 269 MM N- 1 

MENTICIRRHUS UNDULATUS 
0878EUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 270 MM TO 274 MM N- 1 

TRIAKIS SEMIFASCIATA 
0878EUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 320 MM TO 324 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 3-2 at 30 ft. Offshore San Onofre 
on August 15-16, 1978.  

HYPERPROSOPON ARGENTEUM 
0878FUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 80 MM TO 84 MM N- 2 
FROM 85 MM TO 89 MM N- 2 

CYNOSCION NOBILIS 
0878FUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 300 MM TO 304 MM N- 1 
FROM 325 MM TO 329 MM N- 1 

o 

** 

0 

0@ 

-397-



Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 4-1 at 45 ft. Offshore 
San Onofre on August 15-16, 1978.  

PHANERODON FURCATUS 
0878AUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 135 MM TO 139 MM N- 1 
FROM 150 MM TO lb4 MM N- 2 
FROM 165 MM TO 169 MM N,; 1 

HYPERPROSOPON ARGENTEUM 
O878AUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 30 MM TO 84 MM N 1 

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 4-2 at 45 ft. Offshore 
San Onofre on August 15-16, 1978.  

PARALABRAX CLATHRATUS 
0878BUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 145 MM TO 149 MM N- 1 
FROM 155 MM TO 159 MM N- 2 
FROM 180 MM TO 184 MM N- 1 

PHANERODON FURCATUS 
0878BUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 7 

FROM 115 MM TO 119 MM N- 1 
FROM 120 MM TO 124 MM N- 2 
FROM 145 MM TO 149 MM N- 1 
FROM 150 MM TO 154 MM N- 1 
FROM 160 MM TO 164 MM N- 1 
FROM 165 MM TO 169 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878BUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 135 MM TO 139 MM N- 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 5-1 at 45 ft. Offshore 
San Onofre on August 15-16, 1978.  

RONCADOR STEARNSII 
0878CUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 385 MM TO 389 MM N- 1 

PHANERODON FURCATUS 
0878CUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 6 

FROM 150 MM TO 154 MM N- 1 
FROM 175 MM TO 179 MM N- 1 
FROM 180 MM TO 184 MM N- 2 
FROM 185 MM TO 189 MM N- 1 
FROM 190 MM TO 194 MM N- 1 

PARALICNTHYS CALIFORNICUS 
B78CUNI23GNLF 
ZONE CODE" 10 STATION NO.- 8 TOTAL N- 1 

FROM 320 MM TO 324 MM N- 1 

PARALABRAX NEBULIFER 
0878CUNI23GNLF 
ZONE CODE- 10 STATION DO.- 0 TOTAL N- 1 

FROM 260 MM TO 264 MM N- 1 

NYPERPROSOPON ARGENTEUM 
0878CUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 75 MM TO 79 MM N- 1 
FROM 90 MM TO 94 MM N- 1 
FROM 140 MM TO 144 MM N- .1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 5-2 at 45 ft. Offshore 
San Onofre on August 15-16, 1978.  

RONCADOR STEARNSII 
0878DUNI23GNLF 
ZONE CODE- 10 STATION NO.- Z TOTAL 1 1 

FROM 355 MM TO 359 MM N* 1 

PARALABRAX CLATHRATUS 
0878DUNI23GNLF 
ZONE CODE- 10 STATION 140.- 03 TOTAL N- 1 

FROM 255 MM TO 259 MM N- I 

PHANERODON FURCATUS 
0878DUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 6 

FROM 160 MM TO 164 MM N- 1 
FROM 165 MM TO 169 MM N- 1 
FROM 170 MM TO 174 MM N= 1 
FROM 180 MM TO 184 MM N- 1 
FROM 185 MM TO 189 MM N- 1 
FROM 200 MM TO 294 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878DUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 80 MM TO 84 MM N- 1 
FROM 85 MM TO 89 MM N. 1 
FROM 120 MM TO 124 MM N- 2 
FROM 130 MM TO 134 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0878DUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- I 

FROM 645 MM TO 649 MM N- 1 

-400-



Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 6-1 at 30 ft. Offshore Las Flores Creek 
on August 15-16, 1978.  

SERIPHUS POLITUS 
B878GUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL 9* 53 

FROM 120 MM TO 124 MM N- 1 
FROM 125 MM TO 129 MM N- 4 
FROM 130 MM TO 134 MM N- 11 
FROM 135 MM TO 139 MM N- 15 
FROM 140 MM TO 144 MM N- 1 
FROM 150 MM TO 154 MM N- 1.  
FROM 155 MM TO 159 MM N- 2 
FROM 160 MM TO 164 MM N- 4 
FROM 170 MM TO 174 MM N- 4 
FROM 175 MM TO 179 MM N- 2 
FROM 180 MM TO 184 MM N- 5 
FROM 185 MM TO 189 MM N- 2 
FROM 190 MM TO 194 MM N- 1 

SARDA CHILENSIS 
0878GUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 305 MM TO 3Z9 MM N- 1 
FROM 310 MM TO 314 MM N- 1 
FROM 315 MM TO 319 MM N- 2 

GENYONEMUS LINEATUS 
0878GUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N 5 

FROM 115 MM TO 119 MM N- 1 
FROM 120 MM TO 124 MM N- 2 
FROM 150 MM TO 154 MM N- 1.  
FROM 180 MM TO 184 MM N- 1 

ALOPIAS VULPINUS 
0878GUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM1440 MM T01444 MM N- 1 

MENTICIRRHUS UNDULATUS 
0878GUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 185 M1 TO 189 MM N- 1 
FROM 190 M4 TO 194 MM N- 1 

PEPRILUS .SIMILLIMUS 
0878GUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 8 

FROM 65 MM TO 69 MM N- 1 
FROM 120 MM TO 124 MM N- 4 
FROM 125 MM TO 129 MM N- 2 
FROM 130 MM TO 134 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 6-2 at 30 ft. Offshore Las Flores Creek 
on August 15-16, 1978.  

SERIPUS POLITUS 
0878HUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 43 

FROM 90 MM TO 94 MM N- 1 
FROM 95 MM TO 99 MM N- 1 
FROM 120 MM TO 124 MM N- 1 
FROM 125 MM TO 129 1* N. 3 
FROM 130 MM TO 134 MM N= 4 
FROM 135 MM TO 139 M N- 5 
FROM 140 MM TO 144 1MM4 N- 9 
FROM 145 MM TO 149 MM N= 4 
FROM 150 MM TO 154 MM N- 1 
FROM 155 MM TO 159 MM N- 1 
FROM 170 MM TO 174 MM N- 3 
FROM 175 MM TO 179 MM N. 3 
FROM 180 MM TO 194 MM N- 5 
FROM 195 MM TO 199 MM N= 1 
FROM 2Z0 MM TO 204 MM N= 1 

SARDA CHILENSIS 
0878KUNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 340 MM TO 344 MM N 1 

GENYONLXUS LINEATUS 
0-; 3ETjNIT1GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 165 MM To 169 MM N- 1 
FROM 175 MM TO 179 MM N- 1 
FROM 235 MM TO 209 MM N- 1 

MENTICIRRKU5 UNDULATUS 
? 7HUNIT1GNLF 

ZONF CODE- 10 STATION NO.- 0 TOTAL N- 1 
FROM 215 MM TO 219 MM N- 1 

PPR:L-S SIMILLIMUS 
27 81-NIT7GNLF 

ONE CODE- 10 STATION O.- 0 TOTAL N- 1 
FROM 140 MR TO 144 4K N- 1 

RBACOCHILUS TOXOTES 
8878HUNIT1GNLY 
ZNE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 230 XM TO 294 MM N- 1 
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Length Frequency Distribution of Species Collected 
. in 24 hour Gill Net 7-1 at 30 ft. Offshore Don Light 

on August 15-16, 1978.  

MENTICIRRHUS UNDULATUS 
0878IUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 170 MM TO 174 MM N, 1 

FROM 245 MM TO 249 MM N- 1 

FROM 250 MM TO 254 MM N- 1 

RONCADOR STEARNSII 
9878IUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 215 MM TO 219 MM N- 1 

FROM 225 MM TO 229 MM N- 1 
FROM 230 MM TO 234 MM N- 1 

FROM 245 MM TO 249 MM N- I 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 7-2 at 30 ft offqhore Don Light 
on August 15-16, 1978.  

SCORPAENA GUTTATA 
0878JUNIT1GNLF 
ZONE CODE= 10 STATION NO.- Z TOTAL N- 1 

FROM 175 MM TO 179 MM N- 1 

MENTICIRRHUS UNDULATUS 
0378JUNITIGNLF 
ZONE CODE= 13 STATION NO.- 0 TOTAL N- 1 

FROM 290 MM TO 294 MM N- 1 

PIMELOMETOPON PULCHRUM 
0878JUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 350 MM TO 354 MM N- 1 

EMBIOTOCA JACKSONII 
OS78JUNITIGNLF 
ZONE CODE- 10 STATION NO.= 0 TOTAL N- 3 

FROM 175 MM TO 179 MM N- 2 
FROM 190 MM TO 194 MM N- 1 

PHANERODON FURCATUS 
0878JUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 150 MM TO 154 MM N- 1 
FROM 155 MM TO 159 MM N- 1 
FROM 165 MM TO 169 MM N- 1 
FROM 170 MM TO 174 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878JUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 140 MM TO 144 MM N- 1 

SARDA CHILENSIS 
0878JUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 310 MM TO 314 MM N- 1 
FROM 315 MM TO 319 MM N- 1 
FROM 345 MM TO 349 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 8-1 at 30 ft. Offshore Don Light 
on August 15-16, 1978.  

MUSTELUS CALIFORNICUS 
0878KUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 325 MM.TO 329 MM N. 1 

PORICTHYS MYRIASTER 
0878KUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 310 MM TO 314 MM N- 1 

SARDA CEILENSIS 
0878KUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 305 MM TO 309 MM N- 1 
FROM 310 MM TO 314 MM N- 1 
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Length Frequency Distribution of Species Collected 
in 24 hour Gill Net 8-2 at 30 ft. Offshore Don Light 
on August 15-16, 1978.  

MENTICIRRHU3 UNDULATUS 
0878LUNITlGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 315 MM TO 319 MM N- 1 

ANISOTREMA DAVIDSONII 
0878LUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 190 MM TO 194 MM N- 1 

PARALABRAX CLATHRATUS 
087SLUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 185 MM TO 189 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878LUNITIGNLF 
ZONE CODE- 10 STATION NO.- Z TOTAL N- 7 

FROM 110 MM TO 114 MM N- 2 
FROM 115 MM TO 119 MM N- 2 
FROM 130 MM TO 134 MM N- 2 
FROM 140 MM TO 144 MM N- 1 

PHANERODON FURCATUS 
0878LUNITIGNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 150 MM TO 154 MM N- 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 9-1 at 45 ft. Offshore 
Don Light on August 15-16, 1978.  

SARDA CHILENSIS 
087SEUNI23GNLF 
ZONE CODE- 10 STATION NO.- 8 TOTAL N- 2 

FROM 310 XM TO 314 MM N- 1 
FROM 320 MM TO 324 MM N- 1 

PHANERODON FURCATUS 
0878EUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 110 MM TO 114 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878EITNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 70 MM TO 74 MM N- 1 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 9-2 at 45 ft. Offshore 
Don Light on August 15-16, 1978.  

PARALABRAX MACULATOFASCIATUS 
0878FUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 245 MM TO 249 MM N- 1 
FROM 270 MM TO 274 MM N- 1 
FROM 275 MM TO 279 MM N- 1 

PARALABRAX CLATHRATUS 
0878FU I23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FR011 340 MM TO 344 MM N= 1 

PHANERODON FURCATUS 
0878FUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 21 

FPOM 115 MM TO 119 MM N- 4 
FROM 120 MM TO 124 MM N- 1 
FROM 125 MM TO 129 MM N- 1 
FROM 145 MM TO 149 MM N- 2 
FROM 150 MM TO 154 MM N- 4 
FROM 155 MM TO 159 MM N= 1 
FROM 165 MM TO 169 MM N- 1 
FROM 175 MM TO 119 MM N- 2 
FROM 180 MM TO 184 MM N- 5 

NYPERPROSOPON ARGENTEUM 
0878FUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 75 MM TO 79 MM N" 1 
FROM 80 MM TO 34 MM N- 1 
FROM 115 MM TO 119 MM N- 1 
FROM 120 MM TO 124 MM N- 2 
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Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 10-1 at 45 ft. Offshore 
Don Light on August 15-16, 1978.  

PHANERODON FURCATUS 
2878GUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FPOM 115 MM TO 119 MM N- 1 
FROM 170 MM TO 174 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878GUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 120 MM TO 124 MM N- 1 
FROM 130 MM TO 134 MM N- 2 

Length Frequency Distribution of Select Species 
Collected in 24 hour Gill Net 10-2 at 45 ft. Offshore 
Don Light on August 15-16, 1978.  

RONCADOR STEARNSII 
0878HUNI23GNLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 210 MM TO 214 MM N- 1 
FROM 310 MM TO 314 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-20 offshore San Mateo Pt.  
on August 15, 1978.  

PHANERODON FURCATUS 
0878ASMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 105 MM TO 109 MM N- 1 
FROM 115 MM TO 119 MM N- 2 

HYPERPROSOPON ARGENTEUM 
0878ASMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 60 MM TO 64 MM N- 2 
FROM 65 MM TO 69 MM N- 1 

PARALICHTHYS CALIFORNICUS 
0878ASMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 180 MM TO 184 MM N- 2 
FROM 190 MM TO 154 MM N= 2 
FROM 230 MM TO 234 MM N. 1 

Length frequency distribution of select species 
taken in otter trawl T 2-20 offshore San Mateo Pt.  
on August 15, 1978.  

PARALICHTHYS CALIFORNICUS 
0878BSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 195 MM TO 199 MM N- 2 

FROM 210 MM TO 214 MM N- 1 
FROM 215 MM TO 219 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-20 offshore San Mateo Pt.  
On August 16, 1978.  

PARALICHTHYS CALIFORNICUS 
0878CSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 180 MM TO 184 MM N- 1 
FROM 200 MM TO 204 MM N- 2 
FROM 220 MM TO 224 MM N- 1 

PHANERODON FURCATUS 
0878CSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 60 MM TO 64 MM N- 1 
FROM 75 MM TO 79 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-20 offshore San Mateo Pt.  
on August 16, 1978.  

NYPERPROSOPON ARGENTEUM 
0878DSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 60 MM TO 64 MM N- 1 
FROM 65 MM TO 69 MM N- 1 
FROM 70 MM TO 74 MM N- 2 

PHANERODON FURCATUS 
0878DSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 60 MM TO 64 MM N- 1 
FROM 110 MM TO 114 MM N- 1 

-411-



Length frequency distribution of select species 
taken in otter trawl T 1-40 offshore San Mateo Pt.  
on August 15, 1978.  

PARALICHTHYS CALIFORNICUS 
.087SESMTLF 
ZONE CODE- 10 STATION NO.- Z TOTAL N- 3 

FROM 90 MM TO 94 MM N- 1 
FROM 215 MM TO 219 MM N- 1 
FROM 230 MM TO 234 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878ESMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 70 MM TO 74 MM N- 1 
FROM 75 MM TO 79 MM N- 1 
FROM 80 MM TO 84 MM N- 2 

PHANERODON FURCATUS 
0878ESMTLF 
ZONE CODE- 10 STATION NO.= 0 TOTAL N- 8 

FROM 55 MM TO 59 MM N- 3 
FROM 60 MM TO 64 MM N= 1 
FROM 65 MM TO 69 MM N= 1 
FROM 70 MM TO 74 MM N= 2 
FROM 125 MM TO 129 MM N= 1 
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Length frequency distribution of select species 
taken in otter trawl T 2-40 offshore San Mateo Pt.  
on August 15, 1978.  

PARALICHTHYS CALIFORNICUS 
0878FSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 185 MM TO 189 MM N- 1 
FROM 450 MM TO 454 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878FSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 80 MM TO 84 101 N- 1 
FROM 85 MM TO 89 MM N- 1 

PHANERODON FURCATUS 
Z878FSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 65 MM TO 69 MM N- 1 
FROM 130 MM TO 134 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-40 offshore San Mateo Pt.  
on August 16, 1978.  

PARALICHTHYS CALIFORNICUS 
0878GSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 170 MM TO 174 MM N* 1 

HYPERPROSOPON ARGENTEUM 
0878GEMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 70 M14 To 74 MM N- 2 
FROM 80 MM TO 84 MM N- 3 

PHANERODON FURCATUS 
0878GSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 50 MM TO 54 MM N- 1 
FROM 60 MM TO 64 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-40 offshore San Mateo Pt.  
on August 16, 1978.  

PARALICHTHYS CALIFORNICUS 
0878HSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 215 MM TO 219 MM N- 1 
FROM 250 MM-TO 254 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878HSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 75 MM To 79 MM N- 1 
FROM 85 MM TO 89 MM N- 1 
FROM 165 MM TO 169 MM N- 1 

PHANERODON FURCATUS 
0878HSMTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 50 MM TO 54 MM N- 1 
FROM 60 MM TO 64 MM N- 1 
FROM 65 MM To 69 MM N- 1 
FROM 105 MM TO 109 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-60 offshore San Mateo Pt.  
On August 15, 1978.  

PARALICHTHYS CALITORNICUS 
0878ISMTLP 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 430 MM TO 434 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 2-60 offshore San Mateo Pt.  
on August 15, 1978.  

PARALICHTRYS CALIFORmICUS 
0878JSMTLF 
ZONE CODE- 1H STATION NO.- H TOTAL N- I 

FROM 290 MMTO 294 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-60 offshore San Mateo Pt.  

on August 16, 1978.  

PARALICHTRYS CALIFORNICUS 
0878KSMTLP 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 300 MM TO 304 MM N= 1 

FROM 370 MM TO 374 MM N- 1 

HYPERPROSOPON ARGENTEUM 
0878KSMTLF 
ZONE CODE= 10 STATION NO.- 9 TOTAL N- 3 

FROM 130 MM TO 134 MM N- 1 

FROM 135 MM TO 139 MM N- 1 

FROM 155 MM TO 159 MM N= 1 

PHANERODON FURCATUS, 
0878KSMITLF 
ZONE CODE- 10 STATION NO.- . TOTAL N 1 

FROM 160 MM TO 164 MM N- 1 

@.  

Length frequency distribution of select species 

taken in otter trawl T 4-60 offshore San Mateo Pt.  

on August 16, 1978.  

NO SELECT SPECIES COLLECTED.  
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Length frequency distribution of select species 
taken in otter trawl T 1-20 offshore San Onofre 

g0 on August 15, 11978.  

RYPERPROBOPON ARGENTEUM 
087eASOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 3 

FROM 70 MM TO 74 MM N- 1 
FROM 85 MM TO 89 MM N- 2 

PRANERODON FURCATUS 
0878ASOTLP 

ZONE CODE- 10 STATION NO.- B TOTAL N- 24 
FROM 60 MM TO 64 MM N- 5 
FROM 65 MM TO 69 MM N- 14 
FROM 70 MM TO 74 MM N- 3 
FROM 75 MM TO 79 MM N- 1 
FROM 120 MM TO 124 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 2-20 offshore San Onofre 
On August 15, 1978.  

NYPIRPROSOPON ARGERTEUM 
087BSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 70 MM To 74 MM N- 1 

PARALICHTrYS CALIFORNICUS 
087 8BSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 200 MM TO 204 Mi N- 1 

PEANERODON FURCATUS 
0878BSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N

FROM 55 MM TO 59 MM N- 1 
FROM 65 MM TO 69 MM N- 2 
FROM 70 MM TO 74 MM N- 3 
FROM 75 MM TO 79 MM N- 2 
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Length frequency distribution of select species 
taken in otter trawl T 3-20 offshore San Onofre 
on August 16, 1978.  

HYPERPROSOPON ARGENTE7JM 
0 37 80 TLF- N 
ZONE CCE= 10 STATION 1O.- = TOTL N 1 

FROM 55 ME TO -9 MM N= 3 

RO 6 12 TO 64 MM N 

EECM 70 r TC 74 MM T 1 
FRc 75 IM TO 9 MM N 2 
FROM 85 MMH! TO 9 KE N= 1 

PARALICHTHYS CALIFORrICUS 
0878CSOTLF 
ZONE CODE= 10 STATION NO.- TOTAL N

FROM 115 MM TO 3.19 MM N- 1 

PHANERODON FURCATUS 
0878CSOTLF.  
ZONE CODE= 10 STATION NO.= Z TOTAL N 51 

FROM 55 MM TO 59 MM2 N- 3 
FROM 60 MM TO 64 MM N- 14 
FROM 65 MMl TO 64 MM N- 14 
FROM 70 M TO 74 MAM N= 7 

FROM 75 MM TO 79 MM N= 2 
FROM 80 1-M TO S4 IM N= 1 
FROM 100 MM TO 104 MM N= 1 
FROM 135 MM TO 19 MM N= 1 
FROM 115 MM TO 119 MM N- 2 
FROM 120 MM TO 124 MM N 2 

Length frequency distribution of select species 
taken in otter trawl T 4-20 offshore San Onofre 

.on August 16, .1978.  

No select species other than Seriphus politus and Genyonemus lineatus collected.  
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Length frequency distribution of select species 
taken in otter trawl T 1-40 offshore San Onofre 
on August 15, 1978.  

HYPERPROSOPON ARGENTEUM 
0878ESOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 70 MM TO 74 MM N- 1 
FROM 75 MM TO 79 MM N- 1 
FROM 80 MM TO 84 MM N- 1 
FROM 85 MM TO 89 MM N- I 

PARALICHTHYS CALIFORNICUS 
087SESOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 240 MM TO 244 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 2-40 offshore San Onofre 
on August 15,, 1978.  

HYPERPROSOPON ARGENTEUM 
0878FSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 5 

FROM 75 MM To 79 MM N- 1 
FROM 8Z MM TO 84 MM N- 4 

PARALICETRYS CALIFORNICTS 
0878FSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N 1 

FROM 20 MM TO 204 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-40 offshore San Onofre 
on August 16, 1978.  

No select species other than Seriphus politus and Genyonnus lineatus collected.  

Length frequency distribution of select species 
taken in otter trawl T 4-40 offshore San Onofre 
on August 16, 1978.  

HYPERPROSOPON ARGENTEUM 
0878HSOTLF 
ZONE CODE- 10 STATION NO.= 0 TOTAL N* 1 

FROM 80 MM TO 84 MIM N= 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-60 offshore San Onofre 
on August 15, 1978.  

PHANERODON FURCATUS 
08781SOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 155 MM TO 159 MM N- 1 
FROM 175 MM TO 179 MM N- I 

Length frequency distribution of select species 
taken in otter trawl T 2-60 offshore San Onofre 

.on August 15, 1978.  

NO SELECT SPECIES COLLECTED.  
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Length frequency distribution of select species 
taken in otter trawl T 3-60 offshore San Onofre 
on August 16, 1978.  

PARALICETHYS CALIFORNICUS 
087SKSOTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 365 MM TO 369 MM N- 1 

Length frequency distribution of select species 

taken in otter trawl T 4-60 offshore San Onofre 

on August 16, 1978.  

NO SELECT SPECIES COLLECTED.  
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Length frequency distribution of select species 
taken in otter trawl T 1-20offshore Don Light 
on August 15, 1978.  

No select species other than Seriphus politus and Genyonenus lineatus collected.  

Length frequency distribution of select species 
taken in otter trawl T 2-20 offshore Don Light 
on August 15,1978.  

HYPERPROSOPON ARGENTEUM 
0878BDLTLF 
ZONE CODE= 10 STATION NO.= 0 TOTAL N- 1 

FROM 75 KM TO 79 MM N= 1 

PHANERODON FURCATUS 
0878BDLTLF 
ZONE CODE= 10 STATION NO.= 0 TOTAL N- 1 

FROM 65 MM TO 69 MM N= 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-20 offshore Don Light 
on August 16, 1978.  

HYPERPROSOPON ARGENTEUM 
0878SCDLTLF 
ZONE CODE- I0 STIATION NO.= 0 TOTAL N- 1 

FROM 75 MM TO 79 MM 1= 1 

PHANERODON FURCATUS 
0878CDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 75 MM TO 79 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-20 offshore Don Light 

*on August .16, 1978.  

PHANERODON FURCATUS 
0878DDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 65 MM TO 69 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-40 offshore Don Light 
on August 15, 1978.  

No select species other than Seriphus politus and Genyonerus lineatus collected.  

Length frequency distribution of select species 
taken in otter trawl T 2-40 offshore Don Light 
on August 15, 1978.  

PARALICHTHYS CALIFORNICUS 
087tFDLTLF 
ZONE CODE- 10 STATION NO.* 0 TOTAL N- 3 

FROM 280 MM TO 284 MM N- 1 
FROM 290 MM TO 294 MM N- 1 
FROM 3e5 MM TO 309 MM N- 1 

PHANERODON TURCATUS 
0S78FDLTLF 

ONE CODE- 1.0 STATION NO.= 0 TOTAL N- 2 
FROM 115 MM TO 119 MM N- 1 
FROM 1720 MM TO 124 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 3-40 offshore Don Light 
on August 16, 1978.  

PARALICHTHYS CALIFORNICUS 
0878GDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 190 MM TO 194 DM N- 1 
FROM 305 MM TO %39 M. N- 1 

PHANERODON FURCATUS 
0878GDLTLF 
ZONE CODE= 10 STATION NO.= 0 TOTAL N- 10 

FROM 60 MM TO 64 MM N= 2 
FROM 65 MM TO 69 MM N 1 
FROM 70 MM TO 74 MM N- 3 
FROM 75 MK TO 79 MM N- 2 
FROM 1.05 MM TO 109 MM N- 1 
FROM 115 MM TO 119 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-40 offshore Don Light 
on August 16, 1978.  

PARALICHTHYS CALIFORNICUS 
0878HDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 4 

FROM 195 MM TO 199 MM N- 1 
FROM 295 MM, TO 299 Mk: N- 1 
FROM 315 MM TO 319 MM N= 1 
FROM 340 MM TO 344 MM N= 1 

PHANERODON FURCATUS 
0878HDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 12 

FROM 55 MM TO 59 MM N- 2 
FROM 60 MM TO 64 MM N= 3 
FROM 65 MM TO 59 MM N- 5 
FROM 80 MM TO 14 MM N= 1 
FROM 130 MM TO 134 MM N- 1 
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Length frequency distribution of select species 
taken in otter trawl T 1-60 offshore Don Light 
on August 15, 1978.  

PARALICHTHYS CALIFORNICUYS 
0878IDLTLF 
ZONE CODEZ 10 STATION NO.- 0 TOTAL N

FROM.~ 3Z5 MM TO 329 MM N* 1 

PHANERODON FURCATUS 
087!81DLTLF 
ZONE CODE= 10 STATION NO.- Z TOTAL N- 3 

FROM 140 MM TO 144 MM N= 1 
FROM 145 MM TO 149 MM N- 1 
FROM 160 MM TO 164 MM N 1 

Length frequency distribution of select species 
taken in otter trawl T 2-60 offshore Don Light 
on August 15, 1978.  

PHANERODON FURCATUS 
0378JDLTLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N

FROM 165 MM TO 169 MM N- 1 

-427-



Length frequency distribution of select species 
taken in otter trawl T 3-60 offshore Don Light 
on August 16, 1978.  

PARALICHTHYS CALIFORNICUS 
0878KDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 1 

FROM 340 MM TO 344 MM N- 1 

Length frequency distribution of select species 
taken in otter trawl T 4-60 offshore Don Light 
on August 16, 1978.  

HYPERPROSOPON ARGENTEUM 
0f878LDLTLF 
ZONE CODE- 10 STATION NO.- 0 TOTAL N- 2 

FROM 130 MM TO 134 MM N- 1 
FROM 135 MM TO 139 MM N- 1 

PHANERODONS1 FURCATUS 
0878LDLTLF 
ZONE CODE= 10 STATION NO.- 0 TOTAL N- 5 

FROM 110 MM TO 114 MM N- 3 
FROM 120 MM TO 124 MM N- 2 
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San Mateo Point 30 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX CLATHRATUS PARALABRAX CLIATHRATUS 

O 0PIT98OE- 2SAN MATEO POINT. 30 F - 24 HOUR 
OCOER1-2,1' OCTOBER 11-12, 1978 STATION 11-1 STATION 11-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS - 4 FROM 230 MM TO 234 MM N- 1 FROM 155 MM TO 159 MM N- 1 
FROM 160 MM TO 164 MM N- 1 
FROM 170 MM TO 174 MM N- 1 
FROM 225 MM TO 229 M4M N. 1 

FILE STORAGE CODE = NEKTON78.FM 
PARALABRAN NEBULIFER 
SAN MATEO POINT 32 FOOT GILL. NET - 24 HOUR 
OCTOBER 11-12, 1978 FILE STORAGE CODE - NEXTON78.YX 
STATION 11-1 FARALABPAX NEBULIrER 

SAN M4ATEO POINT:30 FOOT GILL. NET -24 HOUR 
TOTAL NO. OF INDIVIDUALS - 2 OCTOBER 11-12, 1978 
FROM 125 MM TO 129 MM N- 1 
FROM 435 MM TO 439 MM N- 1 

TOTAL NO. OF INDIVIDUALS *6 
OFROM 15 MM TO 154 M N- 1 

FROM 160 MM TO 36164M N N 
FROM 165 MM TO 169 MM N- 1 
FROM 170 MM TO 174 MM N- I 
FROM 245 MM TO 249 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM FROM 265 MM TO 269 MM N- 1 
CYNOSCION NOBILIS 

SAN MATEO POINT330O FOOT GILLGNET I-24LHOUR 
OCTOBER 11-12, 1978 

STATION 11-1 

TOTAL NO. OFIWDIVIDUALS O4 FILE STORAGE CODE - NETON78.FM 
FROM 345 NM TO 349 MM NR 1 ANISOTREMUS DAVIDSNII 
FROM 36ZMM TO 364 MM N- 1 SAN MATEO POINT7 30 FOOT GILLNET 1 M246MT 
FROM 375 MM TO 379 MM N- 1 OCTOBER 11-12 1978 
FROM 381 MM TO 384 MM N- 1 STATION 11-2 

TOTAL NO. OF INDIVIDUALS 1 
FROM 135 MM TO 139 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 

PSAN MATEO POINT3OO3T FOOT GILLNN4 24T HOUR 
OCTOBER 11-12, 1978 FILE STORAGE CODE - NEKTON78.FM 

*STATION 11-1 CHEILOTREMA SATURNUDI 
SAN M4ATEO POINT,30 FOOT GILL NET -24 HOUR 

TOTAL NO. OF INDIVIDUALS - 1OCTOBER 11-12, 1978 
FROM 105 MM TO 19 MM N- 1 STATION 11-2 

TOTAL NO. OF INDIVIDUALS 9 1 
FROM 135 MM TO 159 MM N- 2 
PROM 165 MMTO 169-MM N- 1 
P ROM 175 MM TO 179 NM N- 2 

FILE STORAGE CODE - NEKTON78.FM FROM 185 MM TO 189 MM N- 1 
CHILARA TAYLORI FROM 190MM TO 194 MM N- 3 
SAN MATEO POINT. 33 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 11-2 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 230 MM TO 234 MM N- 1 FILE STORAGE CODE - NETON7.F 

CYNOSCION NOBILIS 
SAN MATEO POINTSN 30 FOOT GILLNETOO 24GNT0R 

OCTOBER 11-12, 1978 
STATION 11-2 

TOTAL NO. OF INDIVIDUALS
FROM3 MMTO304MM N- 1 
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San Mateo Point 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM 
MEDIALUNA CALIFORNIENSIS 
SAN MATEO POINT 35 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 11-2 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 185 MM TO 189 MM N- 1 

FILE STORAGE CODE - NEKTON7.FM 
HYPERPROSOPON ARGENTEUM 
SAN MATEO POINT1 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 11-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 120 MM TO 124 MM N- 1 
FROM 140 MM TO 144 MM N- 1 

FILE STORAGE CODE - NEKTON78.TM 
PHANERODON FURCATUS 
BAN MATEO POIJT. 3 FOO GILL NET - 24 D:R 
OCTOBER 11-12, 197B 
STATION 11-2 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 160 MM TO 164 MM N- 1 

FILE STORAGE CODE - NEKTON7.FM 0 
RHACOCHILUS TOXOTES 
SAN MATEO POINT'35 FOOT GILL:1ET - 24 HOUR 
OCTOBER 11-12., 1978 
STATION 11-2 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 205 MM TO 2Z9 MM N- 1 

-3 
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San Mateo Point 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
C) CHEILOTREfM SATURNUM HALICHOERES SEMICINCTUS 
SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR SAN MATEO POINT 30 FOOT GILL. NET - 24 HOUR OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 12-1 STATION 12-1 

TOTAL NO. OF INDIVIDUALS - 2 TOTAL NO. OF INDIVIDUALS - 1 
FROM 135 MM TO 139 MM N- 1 FROM 175 MM TO 179 MM N- 1 
FROM 170 MM TO 174 MM N- 1 

FILE STORAGE CODE - NETN78.FM 
FILE STORAGE CODE NEKTON78.FM PARALABRAX CLATRATUS 
CYNOSCION NOBILIS SAN MATEO POINT 30 FOOT GILL NET 24 HOUR SAN MATEO POINT,'30 FOOT GILL NET -24aHOR OCTOBER 11-12, 1978 

) OCTOBER 11-12, 1978 STATION 12-2 
STATION 12-1 

TOTAL NO. OF INDIVIDUALS 2 TOTAL NO. OF INDIVIDUALS 1 FROM 210 MM TO 214 MM N- 1 FROM 330 MM TO 334 MM N- 1 FROM 215 MM TO 219 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
EMBIOTOCA JACESONI CYNOSCION NOBILIS SAN MATEO POINT!-130 FOOT GILLm 4 HOUR SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 12-1 STATION 12-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS - 2 FROM 17ZMM To174MM N- 1 FROM 32 MM TO 324 MM N- 1 
FROM 33 MM TO 334 MM N- 1 

FILE STORAGE CODE - NEKTON78.M 
PHANERODON FURCATUS FILE STORAGE CODE ONNKTOWT8.FM 

4p SAN M4ATEO POINT 30 FOOT GILL-NET -24 HOUR HYPERPROSOPON ARGENTEUM OCTOBER 11-12, 1978 SAN MATO POINT 30 FOOT GILL NET - 24 HOUR STATION 12-1 OCTOBER 11-12, 1978 

STATION 12-2 TOTAL NO. OF INDIVIDUALS - 3 
FROM 160 MM4 TO 164 MM N- 1 TOTAL NO. OF INDIVIDUALS - 2 FROM 165 MM TO 169 MM N- 1 FROM 132 MM TO 134 MM N- 1 FROM 20ifM14 TO 294 MM N- 1 FROM 14 MM TO 144 MM N- 1 

FILE STORAGE CODE - NEKTON'/8.N 
PARALABRAX CLATNRATUS 

ASAN MMTEA POINT 30 FOOT GILL NET- 242 HOUR 
OCTOBER 11-12, 1978 

STATION 12-1 

TOTAL NO. OF INDIVIDUALS 6 
FROM 180 MM TO 184 MM N- 1 
FROM 330 MM TO 334 MM Ni 1 

* FOCTOBE 11 -12, T 1 978M N 

FROM 290 MM TO 294 MM N- 1 
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San Mateo Point 45 foot gill nets 

FILE STORAGE CODE - NEKTON78.TM FILE STORAGE CODE - NEXTON78.FM 
PARALABRAX CLATHRATUS P CLATHRATUS 
BAN MATEO POINT 45 FOOT GILL NET - 24 HOUR SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-1.2, 1978 OCTOBER 11-12, 1978 
STATION 13-1 STATION 13-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS - 2 
FROM 175 MM TO 179 MM N- 1 FROM 170 MM TO 174 MM N= 1 

FROM 210 MM TO 214 MM N- 1 () 

FILE STORAGE CODE - NEXTON7.FM 
PARALABRAX NEBULIFER FILE STORAGE CODE - NEKTON78.FM 
SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR PARALABRAX NEBULIFER 
OCTOBER 11-12, 1978 SAN M4ATEO POINT 45 FOOT GILL NET -24,HOUR 

STATION 13-1 OCTOBER 11-12, 1978 
STATION 13-2 

TOTAL NO. OF INDIVIDUALS * 4 
PROM 230 MM TO 234 MM N 1 TOTAL NO. OF INDIVIDUALS 4 
FROM 265 MM TO 269 MM N- 1 PROM 240 MM TO 244 MM N- 1 
FROM 295 MM TO 299 MI N- 1 FROM 25Z MM TO 2,54 MM N- 1 
FROM 310 MM TO 314 MM N- 1 PROM 315 MM TO 319 MM4 N- 1 

FROM 412 MM TO 414 MM N- 1 

FILE STORAGE CODD - NENTON7E.K.M 
CYNOSCION NOBILIS FILE STORAGE CODE - NETON7.FM 
SAN MATEO POINT' 45 FOOT GILL. NET -24 HOUR HYPERPROSOPON ARGENTEUX 
OCTOBER 11-12, 1978 SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR 
STATION L3-1 OCTOBER 11-12, 1978 

STATION 13-2 
TOTAL N. OF INDIVIDUALS -3 

RROM 360 MM TO 364 MM N5 M TOTAL NO. OF INDIVIDUALS 2 
FROM 375 MM TO 379 MM N- 1 FROM 115 MM TO 119 MM N- 1 
FROM45MM TO4Z9MM N- 1 FROM 120 MM TO 124 MM No 1 

FILE STORAGE CODE - NEKTON78'.FM FILE STORAGE CODE - NEXTON78.FM 
HYPERPROSOPON ARGENTEUM PANERODON FURCATUS 
SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR SAN MATEO POINT.'45 FOOT GILL NZT 24.HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 13-1 STATION 13-2 

TOTAL NO. OF INDIVIDUALS 6 TOTAL NO. OF INDIVIDUALS 2 
PROM 11 MM TO 1L* M N- 1 PROM 165 MMTO 169 MM N- 1 
FROM 115 MM TO 119 MM N- 2 PROM 190 MMTO 194 MM N- 1 
FROM 135 MM TO 139 MM N- 2 
FROM 145 MM TO 149 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SAN MATEO POINT'45 FOOT GILLLENETT- 244HOUR 

OCTOBER 11-12, 1979 
STATION 13-1 
TOTAL NoN. OF INDISVIDUALS 4 

RROMO15M MM TO 1N54MM N- 2 
FROM 165 MM TO 169 MM N- 2 
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San Mateo Point 45 foot gill nets. (Continued) 

TLE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEITON78.FM 
PARALABRAX CLATHRATUS EYPERPROSOPON ARGEN7TEUM 
SAN MATEO POINT '45 FOOT GILL NET - 24 HOUR SAN MATEO POINT. 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 14-1 STATION 14-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS * 16 
FROM 125 MM TO 129 MM N- 1 FROM 90 MM TO 94 MM N. 1 

FROM 95 MM TO 99 MM N- 1 
FROM 120 MM TO 124 MM N- 3 
FROM 125 MM TO 129 MM N- 3 
FROM 130 MM TO 134 MM N- 2 
FROM 140 MM TO 144 MM No 4 

FILE STORAGE CODE - NEKTON78.FM FROM 150 MM TO 154 MM N- 2 
PARALABPAX NEBULIFER 
SAN MATEO POINT 45 FOOT GILL.NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 14-1 

TOTAL NO. OF INDIVIDUALS - 5 FILE STORAGE CODE - NEKTON7.FM 
FROM 200 MM TO 204 MM N- I PIANERODON FURCATUS 
FROM 220 MM TO 224 MM No 2 SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR 
FROM 275 MM TO 279 MM N- 1 OCTOBER 11-12, 1978 
FROM 315 MM TO 319 MM N- 1 STATION 14-2 

TOTAL NO. OF INDIVIDUALS - 6 
FROM 115 MM TO 119 MM N- 2 
FROM 120 MM TO 124 MM N- 2 
FROM 175 MM TO 179 MM N- 2 

FILE STORAGE CODE - NEKTON7B.FM 
HYPERPROSOPON ARGENTEUM 
SAN MATEO POINT. 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 14-1 

FILE STORAGE CODE - NEKTON78.FM 
TOTAL NO. OF INDIVIDUALS - 5 PARALICHTHYS CALIFORNICUS' 
FROM 110 MM TO 114 MM N- 1 AN MATEO POINT'45 FOOT GILL NET - 24 102 
FROM 125 MM TO 129 MM N- 1 OCTOBER 11-12, 1978 
FROM 135 MM TO 139 MM N- 2 STATION 14-2 
FROM 140 MM TO 144 MM N- 1 

TOTAL NO. OF INDIVIDUALS 1 
FROM 280 MM TO 284 MM N- 1 
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San Onofre 30 foot gill nets 

PILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
TRIAKIS SEMIPASCIATA WYPERPROSOPON ARGENTEUX 
SONGS 3Z FOOT GILL NET - 24 HOUR SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 1-1 STATION 1-1 

TOTAL NO. OF INDIVIDUALS - 8 TOTAL NO. OF INDIVIDUALS 
FROM 365 M TO 369 MM N- 1 FRO 120MM TO 124 MM N 1 
FROM 380 MM TO 384 1M N- I 
FROM 430 MM TO 434 MM N- I 
FROM 46Z MM TO 464 MM N- 1 
FROM 510 MM TO 514 MM N- 1 
FROM 515 MM TO 519 MM N- 1 
FROM 520 MM TO 524 MM N- 1 PILE STORAGE CODE - NEKTON78.FM 
FROM 670 MM TO 674 MM N- 1 SEBASTES RASTRELLIGER 

SONGS 30 FOOT GILL NET -24 H 3 
OCTOBER 11-12, 1978 
STATION 1-1 

TOTAL NO. OF INDIVIDUALS -
PILE STORAGE CODE - NEKTON78.FM PROM 125 1M TO 129 MM N- 1 
PARALABRAX NEBULIER 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 1-1 

TOTAL NO. OF INDIVIDUALS - 2 FILE STORAGE CODE - NEKTON78.FM 
PROM 175 MM TO 179 MM N- 1 SPHYRAENA ARGENTEA 

SONGS 30 FOOT GILL. N5T - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 1-2 

TOTAL NO. oP INDIVIDUALS - S .  PILE STORAGE CODE - NEKTON78.:F1 PROM 400 M TO 404 MM N- 1 
CYNOSCION NOBILIS 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-112, 1978 
STATION 1-1 

TOTAL NO. OF INDIVIDUALS 2 PILESTORAGECODE - NEXTON7O8I.N A 
PROM 295 MM TO 299 MM N- 1 1USTELUS CALIORNICUS 
PROM 465MM TO 469 MM N- 1 SONGS 30 FOOT GILL NET - 24 HOUR 

OCTOBER 11-12, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS 3 3 
PROM 510 MMTO 514 MM N- 1 
FROM 590 MM TO 594 MM N- 1 

PILE STORAGE CODE-- NEKTON78.FMF ROM 620 4M TO 624 MM N- 1 
PMBIOTOCAH JACASONI 

OSONGS 30 FOOT GILL NET - 24 DHO 
OCCTOBER 11-12, 197 
STATION 1-1 

TOTAL NO. OF INDIVIDUALS FILE STORAGE CODE - NEKTON7.F 
ROM 160 MM TO 1R64 MM N- 1 PARALABRAX NEBULIFER 

SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 3 
PROM 170 MM TO 174 MM N- 1 
PROM 180 MM TO 184 MM N- 1 
FROM 210 MM TO 214 MM N- 1 
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San Onofre 30 foot gill nets. (Continued) 

FILE STORAGE CODE , NEKTON78.FM 
CYNOSCION NOBILIS 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 8 
. FROM 315 MM TO 319 MM N- 1 

FROM 320 MM To 324 MM N- 1 
FROM 330 MM TO 334 MM N* 2 
FROM 340 MM TO 344.MM N- 1 
FROM 365 MM TO 369 MM N- 1 
FROM 370 MM TO 374 MM N- 1 
FROM 380 MM TO 384 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
MENTICIRRHUS UNDULATUS 
SONGS 30 FOOT GILL NET - 24 ROUR 
OCTOBER 11-12, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 315 MM TO 319 MM N- 1 
FROM 350 MM TO 354 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
RONCADOR STEARNSII 
SONGS 35 FOOT GILI. NET - 24 BOUR 
OCTOBER 11-12, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 240 MM TO 244 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
EMBIOTOCA JACKSONI 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 1-2.  

TOTAL NO. OF INDIVIDUALS - 1 
FROM 170 MM TO 174 MM N- 1 

FILE STORAGE CODE . NEKTON78.FM 
PHANERODON FURCATUS 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 1-2 .  

TOTAL NO. OF INDIVIDUALS - 2 
FROM 155 MM TO 159 MM N- 1 
FROM 180 MM TO 184 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICRTHYS CALITORNICUS' 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 380 MM TO 384 MM N- 1 
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San Onofre 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM 
MUSTELUS CALIFORNICUS 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 2-1 

TOTAL NO. OF INDIVIDUALS - 4 
FROM 475 MM TO 479 MM N- 1 
FROM 480 MM TO 484 MM N- 1 
FROM 500 MM TO 504 MM N- 1 
FROM 600 MM TO 604 MM N- I 

FILE STORAGE CODE - NEKTON78.FM 
MENTICIRRHUS UNDULATUS 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 2-1 

TOTAL NO. OF INDIVIDUALS * 4 
PROM 90 MM TO 94 MM N- 1 
FROM 235 MM TO 239 MM N- 2 
FROM 305 MM TO 309 MM N- 1 

FILE STORAGE CODE - NEKTO78.FM 
PHANERODON FURCATUS 
SONGS 3Z FOOT GILL RET - 24 EOUR 
OCTOBER 11-12, 1978 
STATION 2-1 

TOTAL NO. OF INDIVIDUALS - 1 
PROM 135 MM TO 139 MM N- 1 

FILE STORAGE CODE - NEKTON78..FM 
SARDA CHILIENSIS 
SONGS 35 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 2-1 

TOTAL NO. OF INDIVIDUALS * 1.  
TROM 355 MM TO 359 MM N- 1 

FILE STORAGE CODE - NEKTON7B.FM 
MUSTELUS CALIFORNICUS 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 2-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 355 MM TO 359 MM N- 1 
PROM 370 MM TO 374 1M N- 1 

PILE STORAGE CODE - NEKTON7E.FM 
TRIAKIS SEMIFASCIATA 
SONGS 35 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 2-2 1 

TOTAL NO. OF INDIVIDUALS - 1 
PROM 345 MM TO 349 MM N- 1 
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SONGS discharge 30 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM PARALABRAX NEBULIFER MUSTELUS CALIFORNICUS 
SONGS DISCHARGE 30 FOOT GILL NET - 24: DUR SONGS DISCHARGE 30 FOOT GILL NET - 24 HOUR OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 3-1 STATION 3-2 

TOTAL NO. OF INDIVIDUALS - TOTAL NO. OF INDIVIDUALS - 1 FROM 170 MM TO 174 MM N- 1 FROM 820 MM TO 824 -1M N- 1 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
CYNOSCION NOBILIS PARALABRAX NEBULIFER 
SONGS DISCHARGE 30 FOOT GILL NET - 2U-OUR SONGS DISCHARGE 30 FOOT GILLNET - 24 ROU OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 3-1 STATION 3-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NOi OF INDIVIDUALS - 1 
* FROM 140 MM TO 144 MM N- 1 FROM 125 MM TO 129 MM N- I 

FILE STORAGE CODE - NEKTON7B.FM FILE STORAGE CODE - NEKTON78.FM 
MENTICIRRHUS UNDULATUS CYNOSCION NOBILIS 

) SONGS DISCHARGE 30 FOOT GILL. NET - 24 EOUR SONGS DISCHARGE 30 FOOT GILL NET - 24: M OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 3-1 STATION 3-2 

TOTAL NO. OF INDIVIDUALS * 3 TOTAL NO. OF INDIVIDUALS - 1 
FROM 150 MM TO 154 MM N- 1 FROM 195 MM TO 199 MM N6 1 
FROM 295 MM TO 299 MM N- 2 

FILE STORAGE CODE - NEKTON78.FM 
FILE STORAGE CODE - NEKTON78.FX MENTICIRRTYS UNDULATUS 
RONCADOR STEARNSII SONGS DISCHARGE.30 FOOT GILL.NET - 24.HOUR 
SONGS DISCHARGE 30 FOOT GILL WET - 2OCTOBER 1-12, 1978 
OCTOBER 11-12, 1978 STATION 3-2 

4p STATION 3-1 TOTAL NO. OF INDIVIDUALS - 5 

TOTAL NO. OF INDIVIDUALS - 1ROM 170 MM TO 174 MM N 1 PROM 23Z0MM TO234 MM N- 1 PROM 2 25 M(TO022 9 M14 N- 1 
PROM 290 MM To 294 MM N- 1 
FROM 335 MM TO 339 MM N- 1 
PROM 420 MMTO 424 M1 N- 1 

FILE STORAGE CODE - NEKTON78.FM 
UMBRINA RONCADOR 
SONGS DISCHARGE 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 FILE STORAGE CODE NEKTON78.FM 
STATION 3-1 RONCADOR STEARNSII 

SONGS DISCHARGE 32 FOOT GILL.NET - 24 HOUR 
TOTAL NO. OF INDIVIDUALS 2 OCTOBER 11-12, 1978 
FROM 185 MM TO 189 MM N- 1 STATION 3-2 FROM 195 MM TO 199 MM N- I 

TOTAL NO. OF INDIVIDUALS - 6 
PROM 235 MM TO239 MM N- 1 
PROM 250 MMTO 254 MM N- 2 
PROM 260 MM TO264 MM N- 3 

FILE STORAGE CODE - NEKTON78.FM 
HETERODONTUS FRANCISCI 
SONGS 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 3-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 490 MM TO 494 MM N- 1 

IFROM 520 MM TO 524 MMR N- 1 -437 
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San Onofre 45 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX NEBULIFER 
SONGS 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 4-1 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 235 MM TO 239 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
SONGS 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 4-1 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 90 MM TO 94 MM N- I 
PROM 125 MM TO 129 MM N- 1 

FILE STORAGE CODE = NEKTON78.TM 
PHANERODON FURCATUS 
SONGS 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 4-1 

TOTAL NO. OF INDIVIDUALS - 6 
PROM 120 M. TO 124 MM N 1 
PROM 125 MM TO 129 MM N 1 
IROM 150 MM TO 154 M N 1 
FROM 160 MM TO 164 MM N- 1 
FROM 170 MM TO 174 MM N- 1 
FROM 175 MM TO 179 MM N- 1 

TILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
SONGS 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 4-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 135 MM TO 139 MM N- 1 
FROM 150 MM TO 154.MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS.  
SONGS 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 4-2 

TOTAL NO. OF INDIVIDUALS 5 
FROM 150 MM TO 154 MM N- 2, 
FROM 155 MM TO 159 MM N- 1 
FROM 165 MM TO 169 MM N- 1 
FROM 170 MM TO 174 MM N- 1 
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San Onofre 45 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE -NEKTON78.FM 
PARALABRAX CLATHRATUS RONCADOR STEARNSII 
SONGS 45 FOOT GILL NET - 24 HOUR SONGS 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 5-1 STATION 5-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS - 1 
FROM 285 MM TO 289 MM N- 1 FROM 360 MM TO 364 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE NEKTON78.FM 
PARALABRAX NEBULIF2RI 
SONGS 45 FOOT GILL NET - 2 HOURHOUR 
OCTOBER 11-12, 197-8 OCTOBER 11-12, 1978 
STATION 5-1 STATION 5-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS - 3 
FROM 170 MM TO 174 MM4 N- 1 FROM 95 MM TO 99 MM N- 1 

FROM 12Z 101 TO 124 1,M N- 1 
FROM 125 MM TO 129 141 N- 1 

FILE STORAGE CODE - NENTON7K.FM 
HYPERPROSOPON ARGENTEUAI 
SONGS 45 FOOT GILL.NET - 24 HOUR FILE STORAGE CODE - NEKTON78.FM 
OCTOBER 11-12, 1978 PIIANERODOn FURCATUS 
STATION 5-1. SONGS 45 FOOT GILL NET - 24 HOUR 

OCTOBER 11-12, 1978 
STATION 5-2 

FROM 80 MM TO 84 MM Nq- 2.  
FROM 85 MM TO 89 MM N- 2 TOTAL NO. OF INDIVIDUALS - 7 
FROM 9Z MM TO 94 MM N- 2 FROM 120MM TO 12410M N- 1 
FROM 95 MM TO 99 MM N- 1 FROM 15 MM TO 159 MM N- 1 

FROM 165 MM TO 169 MM N- 1 
FROM 170 MM TO 174 MM N- 2 
FROM 175 MM TO 179 MM N- 2 

FILE STORAGE CODE - NEKTON7S.FM 
PHANERODON FURCATUS 
SONGS 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 5-1 

TOTAL NO. OF INDIVIDUALS. 3 
FROM 155 MM TO 159 MM N- 2 
FROM 7 MM TO 174 MM N- 2 

FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX NEBULIFER 

SONGS 45 FOOT GILL NET - 24RHOUR 
OCTOBER 11-12, 1978 

STATION 5-2 

TTOTAL NO. O INDIVIDUALS - 3 
FROMO 21ZMM0 TM 24 MM N- 1 

6FROM 225 MM TO 229 MM N- 1 
RFROM 275 MM TO 1279M M N
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Don Light 30 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
TRIAKIS SEMIFASCIATA EMBIOTOCA JACKSONI 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 6-1 STATION 6-1 

TOTAL NO. OF INDIVIDUALS * 1 TOTAL NO. OF INDIVIDUALS 1 
FROM 365 MM TO 369 MM N- 1 FROM 170 MM TO 174 MM N- 1 

FILE STORAGE CODE - NEKTON7.FM FILE STORAGE CODE - NEKTON78.FM 
ATHERINOPSIS CALIFORNIENSIS HETEROSTICHUS ROSTRATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 STATION 6-1 
STATION 6-1 OCTOBER 11-12, 1978 

TOTAL NO. OF INDIVIDUALS - 2 TOTAL NO. OF INDIVIDUALS - 1 
FROM 225 MM TO 229 MM 14- 1 FROM 200 MM TO 2Z4 MM N- 1 
FROM 235 MM TO 239 MM N- 1 

FILE STORAGE CODE - NEKTON78.FE 
GENYONEMUS LINEATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 

PARALABRAX NEBULIER 
DON LIGHT 30 FOOT GILL NET - 24 HOUR TOTAL NO. OF INDIVIDUALS - 5 
STATION 6-1. FROM 160 MM. TO 164 MM N- 1 
OCTOBER 11-12, 1978 FROM 170 MM TO 174 MM N- 1 

FROM 175 MM TO 179 MM N- 1 TOTAL NO. OF INDIVIDUALS - 2 FROM 180MM TO 184 MM N- 1 
FROM 17ZMM TO174 MM N-m 1 FROM 20 MM To 2Z4MM N- 1 * FROM 215 MM TO 219 MM N- 1 

FILE STORAGE CODE - NEKTON7.8.Fm FILE STORAGE CODE - NEKTON78.FM 
MENTICIRHUSGUNDULATUS SERIPHUS POLITUS 
DON LIGHT 30 FOOT GILL NET 24- HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 6-1 STATION 6-1 

TOTAL NO. OF INDIVIDUALS 2 TOTAL NO. OF INDIVIDUALS - 27 
FROM165MMTO169MM N- 1 FROM 125 MM TO 129 MM N= 1 
FROM 3 MM TO 34MM N- 1 FROM 13 MM TO 134 MM N- 2 

FROM 135 MM TO 139 MM N- 2 
FROM 150 MM TO 154 MM N- 1 
FROM 155 MM TO 159 MM N- 4 
FROM 160 MM TO 164 MM N- 2 
FROM 165 MM TO 169 MM N- 5 

FILE STORAGE CODE - NEKTON78.FM FROM 170 MM TO 174 MM N- 3 
AMPHSTICHUS ARGENTEUS FROM 175 MM TO 179 MM N- 5 
DON LIGHT 30 FOOT GILL NET -24 HOUR FROM 180 MM TO 184 MM N- 2 
OCTOBER 11-12, 1978 
STATION 6-1 

TOTAL NO. OF INDIVIDUALS 5 2 
FROM 1215 MM TO 129 MM N
FROM 130 MM TO 134 MM N- 2 

RROM15M M TO154MM MM N- 2 
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Don Light 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON7S.FM FILE STORAGE CODE - NEKTON78.FM 
MUSTELUS CALIFORNICUS PHANERODON FURCATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR 
STATION 6-2 OCTOBER 11-12, 1978 
OCTOBER 11-12, 1978 STATION 6-2 

TOTAL NO. OF INDIVIDUALS 1 TOTAL NO. OF INDIVIDUALS 
FROM 365 MM To 369 b1M N- 1 FROM 155 M-M TO 159 101 N- 1 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
TRIAKIB SEMIFASCIATA LPTOCOTTUS AR1ATUS 
DON LIGHT 30 FOOT GILL.NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 6-2 STATION 6-2 

TOTAL NO. OF INDIVIDUALS 2 TOTAL NO. OF INDIVIDUALS 
FROM 385 MM TO 384 MM N- 2 FROM 155 MM TO 154 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
ATHERINOPSIS CALIFORNIESIS GENYONEUS LINEATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 6-2 STATION 6-2 

TOTAL NO. OF INDIVIDUALS * 2 TOTAL NO. OF INDIVIDUALS = 1 
FROM 235 MM TO 239 MM N- 1 FROM 120 MM TO 124 MM N- 1 

* FROM 245 MM To 249 MM. N- 1 FROM 150 MM TO 154*MM N- 1 
0 @FROM 160MM TO164 MM N- 2 

FROM 165 MM TO 169 MM N- 3 
FROM 189 MM TO 184 MM N- 1 
FROM 190MM TO 194 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM FROM 210 MM To 214 MM N- 1 

AENTICIRRHUS UNDULATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 

STATION 6-2 

STIONO 6FINI-D2L FILE STORAGE CODE - NEKTON78.FM 

TOTAL NO. OF INDIVIDUALS * : 2EIHS OI 

* FROM 245 MM TO 249 MM N- 21E 
I H S O I U 

FROM 255 MM TO 259 MM N. 1 DON LIGHT 30 FOOT GILL NET - 24 HOUR 
'FROM 285 MM TO 289 MM N- 1 STATION 6-2 FOCTOBER 11-12, 1978 

TOTAL NO. OF INDIVIDUALS 25 

FROM 245 M4M TO 229 MM N. 2 

FILE STORAGE CODE - NEKTONT7.FM FROM 125 MM TO 124 MM N- 1 
AIPHI ST ICHUS ARGETEUS FROM 135 MM TO 139 MM N- 1 
DON LIGHT 30 FOOT GILL NET- 24HOUR FROM 140MM TO 144MM N- 2 
OOCTOBER 11-12, 1978 
STATION 6-2 FROM 150 MM TO 154 MM N- 1 

FROM 155 MM TO 159 MM Na 1 

TOTAL NO. OF INDIVIDUALS - 2 FROM 160 MM TO 164 MM N- 5 

FROM 115 1,1M TO 119 141 N- 1 FROM 165 MM TO 169 MM N- 3 

FROM 130MM TO 134 1 N- 1 FROM 17 MM TO 174 MM N* 4 
FROM 175 MM TO 179 MM N- 1 
FROM 180 MM TO 184 MM N- 2 
FROM 185 MM TO 189 MM N, 1 
FROM 195 MM TO 199 MM N- 1 
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Don Light 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON7B.FM 
ATHERINOPSIS CALIFORNIENSIS SYNODUS LUCIOCEPS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 7-1 STATION 7-2 

TOTAL NO. OF INDIVIDUALS - 2 TOTAL NO. Or INDIVIDUALS - 1 
FROM 225 MM TO 229 MM N- 1 FROM 280 d11 TO 284 M4 N- 1 
FROM 240 MM TO 244 MM N- 1 

FILE STORAGE CODE - NEKTON7T.FM 
FILE STORAGE CODE - NEKTON78.FM PARALABRAX CLATHRATUS 
PARALABRAX NEBULIFER DON LIGHT 30 FOOT GILL NET - 24 HOUR 
DON LIGHT 30 FOOT GILL NET - 24 HOUR OCTOBER 11-12, 1978 
STATION 7-1 STATION 7-2 
OCTOBER 11-12, 1978 

TOTAL NO. OF INDIVIDUALS 1 1 
TOTAL NO. OF INDIVIDUALS - 4 FROM 115 MM TO 119 MM N 1 
FROM 200 MM TO 204 MM N- 1 
FROM 250 MM To 254 MM N- 1 
FROM 27Z MM TO 274 MM N- 2 

FILE STORAGE CODE - KTONT8.FM 
PARALABRAX NEBULITER 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 

FILE STORAGE CODE - NEKTON78.FM STATION 7-2 
MENTICIRRHUS UNDULATUS OCTOBER 11-12, 1978 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 TOTAL NO. OF INDIVIDUALS - 3 
STATION 7-1 FROM 280 MM TO 284 MM N- 1 

PROM 315 MM TO 319 MM N- 1 
TOTAL NO. OF INDIVIDUALS - 5 FROM 3951M TO 399 MM N- 1 
FROM 230 M.TO 234 MM N- 1.  
FROM 240 MM TO 244 MM N- 2 
PROM 255 MM TO 259 MM N- 1 
FROM 270 MM TO 274 MM N- 1 

FILE STORAGE CODE - NEKTON78-FM 
CYNOSCION NOBILIS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 

ILE- ETON7.FM OCTOBER 11-12, 1978 
FILE STORAGE CODE .STATION 7-2 
AMPHISTICHUS ARGENTEUS 
DON LIGHT-30 FOOT GILL NET - 24 HOUR TOTAL NO. OF INDIVIDUALS - 2 
OCTOBER 11-12, 1978 FROM 310 MM TO 314 MM N- 1 
STATION 7-1 FROM 335 MM TO 339 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 125 MM TO 129 MM N- 1 

FILE STORAGE CODE - NEKTON7S.FM 
MENTICIRRHUS UNDULATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 

TILE STORAGE CODE - NEKTON78.fM OCTOBER 11-12, 1978 
PHANERODON FURCATUS STATION 7-2 
DON LIGHT 30 OOT GILL NET - 24 ,HOUR 
OCTOBER 11-12, 1978 TOTAL NO. OF INDIVIDUALS - 1 
STATION 7-1 FROM 310 MM TO 314 MM N- 1 

TOTAL NO. OF INDIVIDUALS * 1 
FROM 160 MM TO 164 MM Ni 1 
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Don Light 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM 
GIRELLA NIGRICANS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 7-2 

TOTAL NO. OF INDIVIDUALS * 1 
FROM 300 MM TO 304 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 7-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 150 MM TO 154 MM N- 2 

FILE STORAGE CODE - NEKTON78.FM 
SEBASTES AURICULATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 7-2 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 19Z MM TO 194 MM N. 1 

FILE STORAGE CODE - NEKTON78.FM 
PEPRILUS SIMILLIMUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 7-2 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 120 MM TO 124 MM N- 1 
PROM 125 MM TO 129 MM N- 1 
FROM 155 MM TO 159 MM N- 1 
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Don Light 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM MUSTELUS CALIFORNICUS ATHERINOPSIS CALIFORNIENSIS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24. HOUR OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 8-1 STATION 8-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS * 1 
FROM 490 MM TO 494 MM N- 1 FROM 260 MM TO 264 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
ATHERINOPSIS CALIFORNIENSIS CHEILOTREMA SATURNUM 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 8-1 STATION 8-21 

TOTAL NO. OF INDIVIDUALS - 5 TOTAL NO. OF INDIVIDUALS * 1 FROM 195 MM TO 199 MM N- 2 FROM 200 MM TO 204 MM N- 1 FROM 215 MM TO 219 MM N- 1 
FROM 220 MM TO 224 M N- 1 
FROM 245 MM TO 249 MM N- 1 

FILE STORAGE CODI - NELTON78.M 
MENTICIRRCUS UNDULATUS 
DON LIGHT 30 FOOT GILL NET - 244DHOUR FILE STORAGE CODE - NEKTON7.FM OCTOBER 11-12, 1978 

CYNOSCION NOBILIS TTION 8-2 
DON LIGHT 3Z FOOT'GILL NET - 24.HOUR 
OCTOBER 11-12, 19178 TOTAL NO. OF INDIVIDUALS - 2 
STATION 8-1 FROM 165 MM TO 169 M N- 1 

FROM 251 MM. TO 254 M N- 1 TOTAL NO. OF INDIVIDUALS - 2 
FROM 17ZMM TO174 1M N- 1 
FROM 285 M14TO289 MM N- 1 

FILE STORAGE CODE - NEKTON78.YM 
DAMALICHIHYS VACCA 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 

FILE STORAGE CODE - NEKTON78'.FM OCTOBER 11-12, 1978 
MENTICIRRHUS UNDULATUS STATION 8-2 
DON LIGHT 30 FOOT GILL NET -24 HOUR 
OCTOBER 11-12, 1978 TOTAL NO. OF INDIVIDUALS- 1 STATION 8-1 FROM 185 MM TO 189 MM1 N- 1 

TOTAL NO. OFUINDIVIDUALS 3 
FROM 175 MM TO 179 MM N- 1I 
FROM 265 MM TO 269 MM N- 1 
FROM 290 MM TO 294 MM N- 1.  

FILE STORAGE CODE - NEKTON78..FM 
M ANERODON FURCATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 

FILE STORAGE CODE - NEXTON78.TM SAIN82 

PEPRILUS SIMIlLIMUS TOTAL NO. OF INDIVIDUALS - 1 
DON LIGHT 30 FOOT GILL NET -24 HOUR FROM 150 MM TO 154 M4M N-. 1 
OCTOBER 11-:12, 1978 
STATION 8-1 

TOTAL NO. OF INDIVIDUALS 3 
FROM 115 MM TO 119 MM N- I 
FROM 120 MM TO 124 MM N- 1 FILE STORAGE CODE - NEKTON78.FM 
FROM 125 MM TO 129 MM N- 1 SEBASTES RASTRELLTGER 

DON LIGHT 30 FOOTGILL NET - 24-HOUUR 
OCTOBER 11-12, 198 
SOATION 8-2 
TOTAL NO. OF INDIVIDUALS

FROM 175 MM TO 179 MM N- 1 
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Don Light 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM 
PEPRILUS SIMILLIMUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 8-2 

TOTAL NO. OF INDIVIDUALS * 3 
FROM 120 ,M TO 124 MM N- 1 
FROM 125 MM TO 129 MM N- 2 
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Don Light 45 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX CLATHRATUS CYNOSCION NOBILIS 
DON LIGHT 45 FOOT GILL NET - 24 HOUR DON LIGHT 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 9-1 STATION 9-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS - 1 
FROM 155 MM TO 159 MM N- 1 FROM 360 MM TO 364 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX NEBULIFER PHANERODON FURCATUS 
DON LIGHT 45 FOOT GILL NET - 24 HOUR DON LIGHT 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 9-1 STATION 9-2 

TOTAL NO. OF INDIVIDUALS - 4 TOTAL NO. OF INDIVIDUALS * 2 
FROM 230 MM TO 234 MM N- 2 FROM 120 MM TO 124 MM N- 1 
FROM 250 MM TO 254 MM N- 1 FROM 170 MM TO 174 MM N- 1 
FROM 280 MM TO 284 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
DON LIGHT 45 FOOT GILL NET - 24 OUR 
OCTOBER 11-12, 1978 
STATION 9-1 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 90 MM TO 94 MM N- 1 

FILE STORAGE CODE - NEKTONTB.FM 
PHANERODON FURCATUS 
DON LIGHT 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 9-1 

TOTAL NO. OF INDIVIDUALS -16 
FROM 122 MM TO 124 MM N- 1 
PROM 140 MM TO 144 MM N- 1 
FROM 145 MM TO 149 MM N- 1 
PROM 150 MM TO 154 MM N- 3 
FROM 155 MK TO 159 MK N- 2 
FROM 165 MM TO 169 MM Nm 2 
FROM 170 MM TO 174 MM N- 4 
FROM 180 MM TO 184 MM N 2 

FILE STORAGE CODE - NEKTONTSI.FM 
PARALABRAX NEBULIrER 
DON LIGHT 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 9-2 

TOTAL NO. OF INDIVIDUALS 4 * 
FROM 185 MM TO 189 MM N- 1 
FROM 220 MM TO 224 MM N- 1.  
FROM 240 MM TO 244 MM N- I 
FROM 270 MM TO 274 MM N- 1 
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Don Light 45 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM HYPERPROSOPON ARGENTEUM 
DON LIGHT 45 FOOT GILL NET - 24 HOUR DON LIGHT 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 OCTOBER 11-12, 1978 
STATION 10-1 STATION 10-2 

TOTAL NO. OF INDIVIDUALS * 2 TOTAL NO. OF INDIVIDUALS - 5 
FROM 75 MM TO 79 MM N- 1 FROM 8Z MM TO 84 MM N- 1 
FROM 80 MM TO 84 MM N- 1 FROM 115 MM TO 119 MM N- 1 

FROM 12Z MM TO 124 MM N- 2 
FROM 135 MM TO 139 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 

* DON LIGHT 45 FOOT GILL NET - 24 HOUR FILE STORAGE CODE - VEKTON~d.ZM 
OCTOBER 1.1-12, 1978 PHANERODON FURCATUS 
STATION 12-1 DON LIGHT 45 FOOT GILL NET - 24 HOUR 

OCTOBER 11-12, 1978 
TOTAL NO. OF INDIVIDUALS 1 STATION 1-2 
FROM 115 MMTO 119 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 5 
FROM 120 MM TO 1241 M N- 1 
FROM 150 MM TO 154 MM N& 2 
FROM 16 MM TO 164 XM N- 1 
FROM 200 MM TO 204MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX MACULATOFASCIATUS 
DON LIGHT 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 10-2 

STATON 0-2FILE STORAGE CODE - NETON78.FM 
TOTAL NO. OF INDIVIDUALS * 2 PARALICHTHYS CALIORVICUS 
FROM 250 14M TO 254 MM N- 1 DON LIGHT 4.5 FOOT GILL NET -24. HOUR 
FROM 270 MM TO 274 MM N- 1 OCTOBER 11-12, 1978 

STATION 18-2 

TOTAL NO. OF INDIVIDUALS
FROM 325 MM TO 329 MM N- 1 

FILE STORAGE CODE - NEKTON78.'FM 
PARALABRAX NEBULITER 
DON LIGHT 45 FOOT GILL NET - 24 HOUR 
OCTOBER 11-12, 1978 
STATION 10-2 

TOTAL NO. OF INDIVIDUALS = 1 
FROMO360MM TO 364MM N- 1 
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San Mateo Point 20 foot otter trawis.  

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
PRANERODON FURCATUS PHANERODON FURCATUS 
SAN MATEO POINT 20 FOOT OTTER TRAWL" SAN MATEO POINT T2.OOT OTTER TRWLL 
OCTOBER 11, 1978 OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 2 TOTAL NO. OF INDIVIDUALS 1 
FROM 70 MM TO 74 MM N- 1 FROM 80 MM TO 84 MM N- 1 
FROM 80 MM TO 84 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUST 
SAN MATEO POINT.'20 FOOT OTTER TAWLI 
OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS * 1 
FROM 155 MM TO 159 MM N- 1 

FILE STURAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
SAN MATEO POINT.20 FOOT OTTER TRAWL, 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 31 
FROM 65 MM TO 69 MM N- 2 
FROM 70 MM TO 74 MM N- 8 
FROM 75 MM TO 79 amm N- 9 
FROM 80 MM TO 84 MM N- 1 
FROM 85 MM.TO 89 MM. N- 4 
PROM 90 MM TO 94.MM N- 2 
FROM 110 MM TO 114 MM N- 2 
FROM 115 MM TO 119.MM N- 3 

FILE STORAGE CODE - NEKTON7.FM 
PHANERODON FURCATUS 
SAN MATEO POINT 20 FOOT OTTER TRAWLI 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS 6.  
FROM 7 5. M TO 79 MM N- 1 
FROM 80 MM TO 84 mm N- 3 
FROM 90 MM TO 94 MM N- 1 
PROM 160 MM TO 164 MM N- 1 

FILE STORAGE CODE - NEKTON7B:FM 
PARALICHTHYS CALIFORNICUS; 
SAN MATEO POINT 20 FOOT OTTER.TRAWLT 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 210 MM TO 214 MM N- 1 
PROM 230 MM TO 234 MM N- 1 
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San Mateo Point 40 foot otter trawls.  

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS HYPERPROSOPON ARGENTEUM 
SAN MATEO POINT40 FOOT OTTER TRAWLI SAN MATZO POINT 40 FOOT OTTER TAWLE' 
OCTOBER 11, 1978 OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS * 
FROM 150 MM TO 154 MM N- 1 FROM 85 MM TO 89 MM N- 1 

FILE STORAGE CODE - NEKTON7.FM FILE STORAGE CODE = NEKTON78.FM 
HYPERPROSOPON ARGENTEUM PHANERODON FURCATUS 
SAN MATEO POINT'.40 FOOT OTTER TRAWLT SAN MATEO POINT 40 FOOT OTTER TRAWL.  
OCTOBER 11, 1978 OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS 4 TOTAL NO. OF INDIVIDUALS - 13 
FROM 75 MM TO 79 MM N- 1 FROM 65 MM TO 69 MM N- 2 
FROM 90 MM TO 94 MM N- 3 FROM 70 MM TO 74 MM N- 2 

FROM 75 MM TO 79 MM N- 3 
FROM 80 MM TO 84 MM N- 3 
FROM 85 MM TO 89 MM N- 1 
PROM 125 MM TO 129 MM N- 1 
FROM 135 MM TO 139 MM N- 1 

FILE STORAGE CODE = VEKTON78.FM 
PHANERODON FURCATUS 
SAN MATEO POINT. 40 FOOT OTTER TRAWL! 
OCTOBER 11, 1978 

FILE STORAGE CODE - NEKTON78.FM 

TOTAL NO. OF INDIVIDUALS - 1 PARALICHTHYS CALIFORNICUS 
FROM 110 MM TO 114 MM N- 1 SAN MATEO POINT74& FOOT OTTER TWRAWL.  

OCTOBER 12, 1978 

TOTAL NO. OF.INDIVIDUALS 1 
FROM 245 11TO 249 MM N- 1 

FILE STORAGE CODE - NEKTON7.FM 
PARALICHTHYS CALIEORNICUS 
SAN MATEO POINT 4&& FOOT OTTER TRWML± 
OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 305 MM TO 309 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SAN MATEO POINT 40 FOOT OTTER TRAWL" 

OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 9 
FROM 65 MM TO 69 MM N- 2 
FROM 7Z MM.TO 74 MM N- 3 
PROM 75 MM TO 79 MM N- 1 
FROM 80 MM TO .84 MM N- 1 
FROM 170 MM TO 174 MM N- 1 

. FROM 175 MM TO 179 MM N- 1 
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San Mateo Point 60 foot otter trawls.  

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS, 
SAN 4ATEO POINT 60 FOOT OTTER TRAWL 
OCTOBER 11, 1978 

TOTAL NO. OP INDIVIDUALS - 5 
FROM 235 MM TO 239 MM N- 1 
PROM 245 MM TO 249 MM N- 1 
FROM 260 MM TO 264 MM N- 2 
FROM 290 MM TO 294 MM N- 1 

FILE STORAGE CODE - NEXTON78.FM 
PARALICTHYS CALIFORNICUS 
SAN MATEO POINT 60 FOOT OTTER TRAWLI 
OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS * 2 
FROM 270 MM TO 274 MM N- 1 
FROM 285 MM TO 289 M4 N- I 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS! 
BAN MATEO POINT&6 FOOT OTTER TUAWLT 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 315 MM TO 319 MM N- 1 
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San Onofre 20 foot otter trawls San Onofre 40 foot otter trawls 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPOP ARGENTEUM, 

FILE STORAGE CODE - NEKTONT8.FM SONGS 40 FOOT OTTER TRAWL.  
PARALABRAX NEBULITER OCTOBER 11, 1978 
SONGS 20 FOOT OTTER TRAWL, 
OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 85 MM TO 89 MM N- 1 

TOTAL NO. OF INDIVIDUALS - J 
FROM 145 MMTO 149 MM N- 1 

FILE STORAGE CODE - NEXTO178.FM 
PHANERODON FURCATUS 
SONGS 40 FOOT OTTER TRAWLL 
OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS - 9 
FROM 65 MM TO 69 MM N- 1 
FROM 74 MMTO 74T 1 N- 1 
FROM 75MT 79 0 N- 3 
FROM 8 MCTO 84MM N- 1 
FROM 9 MM TO 94 MM N- 1 
FROM 115 MM TO 119 MM N- 1 
FROM 180 MM TO 184 MM N- 1 

San Onofre 40 foot otter trawls 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SONGS 40 FOOT OTTER TRAWLL 
OCTOBER 11, 1978 

FILE STORAGE CODE - NEKTON7S.7M TOTAL NO. OF INDIVIDUALS - 3 
PARALICHTHYS CALITORNICUS FROM 75 MM TO 79 MM N- 1 
SONGS 40 FOOT OTTER TRAWLL FROM 90 MM TO 94 MM N- 1 
OCTOBER 12, 1978 FROM 155 MM.TO 159 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 230 MM TO 234 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
SONGS 40 FOOT OTTER TRAWL; 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS 2 
FROM 125 MM TO 129 MM N- 1 
FROM 230 MM TO 234 MM N- 1 

FILE STORAGE CODE - NEKTON7B.FM 
PARALABRAX NEBULIFER 
SONGS 40 FOOT OTTER TRAWL: 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS 1 
FROM 165 MM TO 169MM N- 1 
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San Onofre 60 .foot otter trawis.  

FILE STORAGE CODE - NEKTON7B.FM FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS K1YPERPROSOPON ARGENTEUM 
SONGS 60r FOOT OTTER TRAWL, SONGS 60 FOOT OTTER TRAWL 
OCTOBER 12, 1978 OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS * 1 TOTAL NO. OF INDIVIDrUALS * 8 
FROM 170 MM TO 174 MM N- 1 PROM 115 Mm To 119 MM N- 1 

PROM 120 MM TO 124 MM N- 3 
FROM 125 MM TO 129 MM N- 1 
FROM 130 MM TO 134 MM N- 1 
FFOM 135 MM TO 139 MM N- 2 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
SONGS 60 FOOT OTTER TRAWL 
OCTOBER 12, 1978 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 

TOTAL NO. OP INDIVIDUALS - 11 SONGS 60 FOOT OTTER TRAWL 
FROM 85 MM TO 89 MM N- 2 OCTOBER 11, 1978 
FROM 90 MM TO 94 MM N- 4 
FROM 110 MM TO 114 MM N- 1 
FROM 120 MM TO 124 MM N- 3 TOTAL NO. OP INDIVIDUALS - 9 
FROM 185 MM TO 189 MM N- 1 TROM 150 MM TO 154 MM N 2 

PROM 155 MM TO 159 MM N- 1 
PROM 160 MM TO 164 MM N. 1 
FROM 165 MM TO 169 MM N- 4 
PROM 180 MM TO 184 MM N- 1 

FILE STORAGE CODE - NEXTON78.FM 
PARALICTHYS CALITORNICUS 
SONGS 6 FOOT OTTER:TAWL0 
OCOGB0F TER T2,A197 

FILE STORAGE CODE - NEKTON78.FM 
NYPERPROSOPON ARGENTEUM 

TOTAL NO. OF INDIVIDUALS - 1 SONGS 60 FOOT OTTER TRAWL 
FROM 270 MM TO 274 MM N- 1 OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS - 5 
FROM 120 MM TO 124 MM N- 5 

FILE STORAGE CODE - NEXTON78.TM 
HYPERPROSOPON ARGENTEUM 
SONGS 60 FOOT OTTER TRAWLi 
OCTOBER 12, 1978 

TILE STORAGE CODE - NEKTON7S .TM 
PRANERODON FURCATUS 

TOTAL NO. OF INDIVIDUALS * 23 SONGS 60 FOOT OTTER TRAWL 
FROM 80 MM TO 84 MM N- .1 OCTOBER 11, 1978 
FROM 85 MM TO 89 MM N- 2 
PROM 90 MM TO 94 MM N- 4 
FROM 95 3M TO 99 MM N- 5 TOTAL NO. OF INDIVIDUALS * 3 
TROM 110 MM TO 114 MM N- 1 FROM 120 MM TO 124 MM N- 1 
FROM 115 MM TO 119 MM N- 3 FROM 125 MM TO 129 MM N- 1 
FROM 120 MM TO 124 MM N- 4 FROM 130 MMTO 134 MM N- 1 
FROM 125 MM TO 129 MM N- 2 
FROM 145 MM TO 149 MM N- 1 

FILE STORAGE CODE - NEKTON78.TM 
PARALICRTHYS CALIFORNICUS 
SONGS 60 FOOT OTTER TRAWL, 
OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS * 1 
PROM 245 MM TO 249 MM N- 1 
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San Onofre 60 foot otter trawis. (Continued) 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SONGS 60 FOOT OTTER TRAWL.  
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS * 5 
FROM 135 MM TO 139 MM N- 1 
FROM 150 MM TO 154 MM N- 1 
FROM 160 MM TO 164 MM N- 1 
FROM 170 MM TO 174 MM N= 1 
FROM 175 MM TO 179 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
SONGS 60 FOOT OTTER TRAWL.  
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 6 
TROM 240 MM TO 244 MM N- 1 
PROM 280 MM TO 284 MM N- 2 
FROM 285 MM TO 289 MM N- 1 
PROM 340 MM TO 344 MM N- 1 
FROM 360 MM TO 364 MM N- 1 
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Don Light 20 foot otter trawls.  

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
CYNOSCION NOBILIS PARALICHTHYS CALIFORNICUS 
DON LIGHT 20 FOOT OTTER TRAWL DON LIGHT 20 FOOT OTTER TRAWL 
OCTOBER 11, 1978 OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS * 1 TOTAL NO. OF INDIVIDUALS * 2 
FROM 40 MM TO 44 MM N- 1 FROM 175 MM TO 179 MM N- 1 

FROM 205 MM TO 209 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS FILE STORAGE CODE - NEKTON78.FM 
DON LIGHT 20 FOOT OTTER TRAWL PARALABRAX NEBULIFER 
OCTOBER 11, 1978 DON LIGHT 20 FOOT OTTER TREWL 

OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 95 MM TO 99 MM N- 1 TOTAL NO. OF INDIVIDUALS * 1 

FROM 120 MM TO 124 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS; FILE STORAGE CODE - NKTON78.FM 
DON LIGHT 20 FOOT OTTER TRAWL PI{ANERODON FURCATUS 
OCTOBER 11, 1978 DON LIGHT 20 FOOT OTTER TRAWL 

OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS * 1 
FROM 140 MM TO 144 MM N- 1 TOTAL NO. OF INDIVIDUALS 6 

FROM 70 MM TO 74 MM N- 2 
FROM 80 MM TO 84 MM N- 3 
FROM 110 MM TO 1141MM N- 1 

FILE STORAGE CODE - NEKTON78 .M 
PARALICHTHYS CALIFORNICUS; 
DON LIGHT 20 FOOT OTTER TRAWL 
OCTOBER 11, 1978 FILE STORAGE CODE - NEKTON78.FM 

PARALICHTHYS CALIFORNICUS' 
DON LIGHT 20 FOOT OTTER TRANL 

TOTAL NO. OF INDIVIDUALS 2 OCTOBER 12, 1978 
FROM 95 MM TO 99MM. N- 1.  
FROM 150 MM TO 154 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 140 MM TO 144 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
DON LIGHT 20 FOOT OTTER TRAWL 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS 10 
FROM 70 MM TO 74 MM N- 1 
PROM 75 MM TO 79 MM N- 4 
FROM 80 MM TO 84 MM N- 2 
PROM 85 MM TO 89 MM N- 2 
FROM 110 MM TO 114 MM N- 1 
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Don Light 40 foot otter trawls.  

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON72.EM 

HYPERPROSOPON ARGENTEUM PARALICHTH-YS CALIFORNICUS 
DON LIGHT 40 FOOT OTTER TRAWL DON LIGHT 40 FOOT OTTER TRAWL 

OCTOBER 11, 1978 OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS - 2 

FROM 75 MM TO 79 MM N. 1 FROM 205 MM TO 209 MM N 1 
FROM 255 MM TO 259 MM N 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS FILE STORAGE CODE = NEKTON78.FM 
DON LIGHT 40 FOOT OTTER TRAWL HYPERPROSOPON ARGENTEUM 
OCTOBER 11, 1978 DON LIGHT 40 FOOT OTTER TRAWL 

OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 14 
FROM 65 MM TO 69 MM N- 2 TOTAL NO. OF INDIVIDUALS 1 
FROM 70 MM TO 74 MM N- 5 FROM 85 MM TO 89 MM N- 1 
FROM 75 MM TO 79 MM N- 3 
FROM 80 MM TO 84 MM N- 3 
FROM 135 MM TO 139 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
DON LIGHT 40 FOOT OTTER TRAWL 

FILE STORAGE CODE - NEKTON78.?M OCTOBER 12, 1978 
PARALICHTHYS CALIFORNICUS 
DON LIGHT 40 FOOT OTTER TRAWL 
OCTOBER 11, 1978 TOTAL NO. OF INDIVIDUALS 

FROM 75 MM TO 79 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 175 MM TO 179 MM N. 1 
FROM 285 MM TO 289 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUBS 
DON LIGHT 40 FOOT OTTER TRAWL 
OCTOBER 12, 1978 

FILE STORAGE CODE - NEKTON7S.FM 
PHANERODON FURCATUS 
DON LIGHT 40 FOOT OTTER TRAWL TOTAL NO. OF INDIVIDUALS - 1 
OCTOBER 11, 1978 FROM 265 MM TO 269 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 12 
PROM 70 MM TO 74 MM N- 3 
FROM 75 MM TO 79 MM N- 5 
PROM 80 MM TO 84 MM N- 1 
FROM 115 MM TO 119 MM N- 1 
FROM 130 MM. TO 134 MM N- 1 

FROM 150 MM TO 154 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALITORNICUST 
DON LIGHT 40 FOOT OTTER TRAWL 
OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS 1 
FROM 225 MM TO 229 MM N- 1 

-455-



Don Light 60 foot otter trawls.  

FILE STORAGE CODE - NEKTONT8.FM FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM PARALABRAX CLATHRATUS 
DON LIGHT 60 FOOT OTTER TRAWL DON LIGHT 60 FOOT OTTER TRAWL 

OCTOBER 11, 1978 OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 14 TOTAL NO. OF INDIVIDUALS - 1 

FROM 80 MM TO 84 MM N* 4 FROM 145 MM TO 149 MM N- 1 

FROM 85 MM TO 89 MM N- 3 
FROM 90 MM TO 94 MM N- 4 
FROM 95 MM TO 99 MM N- 1 
FROM 110 MM TO 114 MM N- 1 
FROM 120 MM TO 124 MM N= 1 

FILE STORAGE CODE -NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
DON LIGHT 60 FOOT OTTER TRAWL.  
OCTOBER 12, 1978 

FILE STORAGE CODE m NEKTONTS.FM 
PHANERODON FURCATUS TOTAL NO. OF INDIVIDUALS - 10 
DON LIGHT 60 FOOT OTTER TRAWL FROM 70 MM TO 74 MM N- 1 
OCTOBER 11, 1978 FROM 80 MM TO 84 MM N- 1 

PROM 95 MM TO 89 MM N. 4 
FROM 90 MM TO 94 MM N- 2 

TOTAL NO. OF INDIVIDUALS - 1 FROM 95 MM TO 99 MM N- 1 
FROM 85 MM TO 89 MM N- 1 FROM 115 MM TO 119 MM N- 1 

FILE STORAGE CODE - NEKTONTS.FM FILE STORAGE CODE - NEKTON78.rM 

PARALICHTHYS CALIFORNICUS PHANERODON FURCATUS 
DON LIGHT 60 FOOT OTTER TRAWL DON LIGHT 60 FOOT OTTER TRAWL 
OCTOBER 11, 1978 OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 2 TOTAL NO. OF INDIVIDUALS - 1 

FROM 265 MM TO 269 MM N- 1 PROM 180 MM TO 184 MM N- 1 

FROM 270 MM TO 274 MM N- 1 

TILE STORAGE CODE - NEKTON78.FM 
FILE STORAGE CODE - NEKTON78.FM PARALICHTHYS CALIFORNICUS 

HYPERPROSOPON ARGENTEUMI DON LIGHT 60 FOOT OTTER TRAWL.  

DON LIGHT 60 FOOT OTTER TRAWL OCTOBER-12, 1978 

OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS - 2 
TOTAL NO. OF INDIVIDUALS - 8 FROM 260 MM TO 264 MM N- 1 

FROM 80 MM TO 84 MM N- 1 PROM 275 MM TO 279 MM N- 1 

FROM 85 MM TO 89 MM N- 3 
FROM 90 MM TO 94 MM N- 4 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
DON LIGHT 60 FOOT OTTER TRAWL 
OCTOBER 11, 1978 

TOTAL NO. OF INDIVIDUALS 4 
PROM 290 MM TO 294 MM N 1 
FROM 295 MM TO 299 MM N- 1 
FROM 305 MM TO 309 MM N- 1 
FROM 340 MM TO 344 MM N- 1 
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Don Light 60 foot otter trawls. (Continued) 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEVM 
DON LIGHT 60 FOOT OTTER TRAWL 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 10 
PROM 75 MM TO 79 MR N- 1 
FROM 80 MM TO 84 MM N- 2 
FROM 85 MM TO 89 MM N- 3 
FROM 90 MM TO 94 MM N- 4 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
DON LIGHT 60 FOOT OTTER TRAWL 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 9 
PROM 75 MM TO 79 MM N- 3 
PROM 80 MM TO 84 MM N- 3 
PROM 85 MM TO 89 MM N- 2 
FROM 160 MM TO 164 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICETHYS CALIFORNICUS 
DON LIGHT 60 FOOT OTTER TRUWL 
OCTOBER 12, 1978 

TOTAL NO. OF INDIVIDUALS 1 
FROM 335 MM TO 339 MM N- 1 
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San Mateo Point 30 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
CHEILOTREMA SATURNUM HETERODONTUS FRANCISCI 
SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR SAN MATEO POINT 30 FOOT GILL NET - 24 IOUR 
STATION 11-1 DECEMBER 12-13, 1978 
DECEMBER 12-13, 1978 STATION 11-2 

TOTAL NO. OF INDIVIDUALS - 7 TOTAL NO. OF INDIVIDUALS 1 
FROM 155 MM TO 159 MM N- 1 FROM 470 101 TO 474 MM N- 1 
FROM 170 MM TO 174 MM N- 1 
FROM 175 MM TO 179 MM N- 1 
FROM 180 MM TO 184 MM N- 2 
FROM 195 MM TO 199 MM N- 1 FILE STORAGE CODE - NEKTON78.FM 
FROM 200 MM TO 204 MM N- 1 TRIAKIS SEMIFASCIATA 

SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 11-2 

TOTAL NO. OF INDIVIDUALS - 2 
FILE STORAGE CODE - NEKTON78.FM FROM 530 MM TO 534 MM N- 1 
PHANERODON FURCATUS FROM 560 MM TO 564 MM N- 1 
SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR 
STATION 11-1 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 130 MM TO 134 MM N- 2 FILE STORAGE CODE - NEKTON78.FM 
FROM 190 MM TO 194 MM N- 1 PARALABRAX NEBULIFER 

SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 11-2 

TOTAL NO. OF INDIVIDUALS - 3 
FILE STORAGE CODE - NEKTON7.FM FROM 165 MM TO 169 MM N- 1 
SCORPAENA GUTTATA FROM 235 MM TO 239 MM N- 1 
BAN MATEO POINT 30 FOOT GILL NET - 24 HOUR FROM 245 MM TO 249 MM N- 1 
STATION 11-1 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 240 MMTO 244 MM N- 1 

FILE STORAGE CODE -NEKTON7B.FM 
CYNOSCION NOBILIS 
SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 11-2 

FILE STORAGE CODE - NEKTON78.FM TOTAL NO. OF INDIVIDUALSN 2 
PHAN7ERODON FURCATUS FROM 490 MM To 494 MM N- 1 

SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR FROM 660 MM TO 664 MM N- 1 

STATION 11-2 
DECEMBER 12-13,' 1978 

TOTAL NO. OF INDIVIDUALS * 2 
FROM 170 MM TO 174 MM N- 1 
FROM 175 MM TO 179 MM N- 1 

FILE STORAGE CODE - NEKTON7S.FM 
HYPERPROSOPON ARGENTEUK 
SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR 
STATION 11-2 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 95 MM TO 99 MM N- 1 

FROM 145 MM TO 149 MM N- 1 
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San Mateo Point 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
TRIAKIS SEMIFASCIATA PHANERODON FURCATUS 
SAN MATEO POINT.30 FOOT GILL NET - 24 HORSNMA0 ONT3 OT ILNT24HU 
DECEMBER 12-13, 197812-1 
STATION 12-1 12-13, 1978 

TOTAL NO. OF INDIVIDUALS 121.  
FROM 82 M14 TO 824 MM N- 1 FROM 110M14TO 114M14 N- 1 

FROM 115 1M TO 119 MM N- 2 
OFROM 1280 M TO 124 MOM82 4 

FROM 125 MM TO 129 MM N- 2 
FROM 139 MM TO 134 MM N- 1 
PROM4140MTO 144 MM Ni 1 

FILE STORAGE CODE = NEKTON78.FM FROM 145 14 TO 149 MM N- 2 
TRACHURUS SYMMETRICUS PROM 155 MI TO 159 MM N- 1 
SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR FROM 160 Mk TO 164 MM N- 5 

DECEMBER 12-13, 1978 PROM 175 MM TO 179 MM N- 1 

) STATION 12-1 FROM 180 MM TO 184 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 8 
FROM 210 M TO 214 MM N- 1 
FROM 215 MM TO 219 MM N- 2 
FROM 220 MM TO 224 MM N- 2 FILE STORAGE CODE - NEKTON78.?M 
FROM 225 MM TO 229 MM N* 1 
FROM 230 MM TO 234 MM N- 1 ANISOTREMUS DAVIDSOII FM SAN MATEO POINT 30 FOOT GILL*NT - 242IKUR 
FROM 270 MM TO 274 MM N- 1 DECEMBER 12-13, 1979 

STATION 12-2 

TOTAL NO. OF INDIVIDUALS  
RROM16 MM TO 164 MM N- 1 

W ILE STORAGE CODE - NEKTON7N.7FM8 

CYNOSCION NOBILIS 
SSAN MATEO POINT30 FOOT GILL NET- 24 HOUR 
DECEMBER 12-13.91978 
STATION .12-1 FILE STORAGE CODE - NEKTON78.FM 

TOTAL NO. OF INDIVIDUALS 3 XENISTIUS CALIFORNIENSIS 

FROM 195 MM TO 199 MM N- 1 SAN MATEO POINT 13 FOOT GIll.-NET - 2t BUX 

FROM 21 MMR TO 214 MM N- 1 DECEMBER 12-13, 1978 

STRO 12MTO19MMN2 

ROM 220 MM To 2241MM N- 13 

TOTAL NO. OF INDIVIDUALS 
FROM 175 MM TO 174 MM N- 1 

FILE STORAGE CODE NEKTON78.FM 
CHEILOTRSEA SATURNUM 
SAN MATEO POINT 30 FOOT GILL NET -24N HOUR FILE STORAGE CODE - N GITON7E OFM 

* DECEMBER 12.-13, 1.978 CYNIOSCION NOBILIS 
STATION 12-1 SAN MATEO POINT' 130 FOOT GILL.NET 24 HOUR 

DECEMBER 12-13, 1978 
TOTAL NSTATION 12-2 
'FROM 155 MM TO 159 MM N- 1 
FROM 190 MM TO 194 MM N 1 TOTAL NO. OF INDIVIDUALS 2 

FROM 195 MM TO 199 MM N- 1 FROM 310 MM TO 314 MM N- 1 

FROM 360 MM TO 364 MM N- 1 

FILE STORAGE CODE NETTONO8.8FM 
HYPERPROSOPON ARGENTEUC 

ASAN MATEO POINT330 FOOT GILLGNETL- 24EOUR2 
STATION 12-1 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS 3 
FROM 17 MM TO 89 MM N- 3 
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San Mateo Point 30 foot gill nets. (Continued) 

FILE STORAGE CODE = NEKTON78.FM 
CHEILOTREMA SATURNUM 
SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR 
STATION 12-2 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 5 
FROM 170 MM TO 174 MM N- 1 
FROM 175 MM TO 179 MM N- 1 
FROM 180 MM Tn 184 MM N- 1 
FROM 200 MM - 204 MM N- 1 
FROM 205 MM 0 209 MM N- 1 

FILE STORAGE CODE - NEXTON78.FM 
EMBIOTOCA JACKSONI 
SAN MATEO POINT 30 FOOT GILL NET - 24 NOUR 
DECEMBER 12-13, 1978 
STATION 12-2 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 140 MM TO 144 MM N- 1 

FILE STORAGE CODE - NEXTON78.FM 
HYPERPROSOPON ARGENTEUM 
SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR 
STATION 12-2 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 4 
FROM 15 MM TO 19 MM N- 1 
FROM 85 MM TO 89 MM N- 2 
FROM 125 MM TO 129 MM N- 1 

FILE STORAGE CODE = NEKTON78.FM 
PHANERODON FURCATUS 
SAN MATEO POINT 30 FOOT GILL NET - 24 HOUR 
STATION 12-2 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 22 
FROM 90 MM TO 94 MM N- 1 
FROM 120 MM TO 124 MM N- 1 
FROM 135 MM TO 139 MM N- 1 
FROM 140 MM TO 144MM N- 2 
PROM 145 MM TO 149 MM N- 5 
FROM 150 MM TO 154 MM N- 4 
FROM 155 MM TO 159MM N- 2 
FROM 160 MM TO 164 MM N- 3 
FROM 165 MM TO 169 MM N- 1 
FROM 175 MM TO 179 MI N- 2 
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San Mateo Point 45 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX NEBULIFER PARALABRAX NEBULIFER 
SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR SAN MATEO POINT 45 FOOT GILL NET - 24- HOUR 
DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 
STATION 13-1 STATION 13-2 

TOTAL NO. OF INDIVIDUALS.- 1 TOTAL NO. OF INDIVIDUALS 2 
FROM 170 MM TO 174 MM N- 1 FROM 190 MM TO 194 MM N- 1 

FROM 445 MM TO 449 MM N- 1 

FILE STORAGE CODE - NEXTON7B.FM 
CYNOSCION NOBILIS FILE STORAGE CODE - NEKTON7.FM 
SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR CYNOSCION NOBILIS 
DECEMBER 12-13, 1978 SAN MATEO POINT 45 FOOT GILL NET - 24 .OUR 
STATION 13-1 DECEMBER 12-13, 1978 

STATION 13-2 
TOTAL NO. OF INDIVIDUALS - 1 
FROM 340 MM TO 344 MM N- 1 TOTAL NO. OF INDIVIDUALS 1 

FROM 500 MM TO 5Z4 MM N- 1 

FILE STORAGE CODE - NEKTON7B.FM 
PHANERODON FURCATUS . SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 13-1 

TOTAL NO. OF INDIVIDUALS - 18 
FROM 120 MM TO 124 MM N- 2 
FROM 125 MM TO 129 MM N- 4 
FROM 13Z MM TO 134 MM N- 1 
FROM 150 MM TO 154 MM N" 1 
FROM 155 MM TO 159 MM N& 2 
FROM 160 MM TO 164 MM N- 2 
FROM 165 MM TO 169 MR N- 2 
FROM 170 MM TO 174 MM N- 3 
FROM 190 MM TO 194 MM N- 1 

FILE STORAGE CODE - NEXKTONTB.TM 
PARALABRAX CLATHRATUS 
SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 13-2 

TOTAL NO. OF INDIVIDUALS = 21 
FROM 120 MM TO 124 MM N- 2 
FROM 125 MM TO 129 MM N- 4 
FROM 13Z MM TO 134 MM N- 3 
FROM 140 MM TO 144 MM N- 1 
FROM 145 MM TO 149 MM N" 1 
FROM 150 MM TO 154 MM N- 2 
FROM 155 MM TO 159 MM N- 2 
FROM 160 Mi TO 164 MO N- 2 
FROM 165 MM TO 169 MM N- 1 
FROM 170 MM TO 174 MM N- 1 
FROM 175 MM TO 179 MM N 1 
FROM 190 MM TO 194 MM N- 1 
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San Mateo Point 45 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON7B.FM 
PARALABRAX CLATHRATUS CYNOSCION NOBILIS 
SAN MATEO POINT'45 FOOT GILL.NET - 24 HOUR SAN MATEO POINT 45 FOOT GILL NET 24 HOUR 
DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 
STATION 14-1 STATION 14-2 

TOTAL NO. OF INDIVIDUALS 1 TOTAL NO. OF INDIVIDUALS - 2 
FROM 165 MM TO 169 MM N- 1 FROM 540 MM TO 544 MM N- 1 

FROM 555 MM TO 559 MM N- 1 ke 

TILE STORAGE CODE - NEKTON78.FM 
PARALABRAX NEBULIFER FILE STORAGE CODE - NEKTON78.FM 
SAN MATEO POINT 45 FOOT GILL NZE - 24 OU PHANERODON FURCATUS 
DECEMBER 12-13, 1978 SAN MATEO POINT 45 FOOT GILL NET -24 HOUR 
STATION 14-1 DECEBR 12-1, 17 

STATION 14-2 
TOTAL NO. OF INDIVIDUALS - 1 
FROM 190 MM TO 194 MM N- I 'TOTAL NO. OF INDIVIDUALS - 3 

FROM 185MM TO189 MM N- 1 
FROM 190 MM TO 194 MM N- 1 
FROM 200 MM TO 204 MM N- 1 

FILE STORAGE CODE - NEKTON78.FX 
CYNOSCION'NOBILIS 
SAN MATEO POINT 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 14-1 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 330 MM TO 334 MM N- 1 
FROM 445 MM TO 449 MM N- 1 
FROM 49Z MM TO 494 MM N- 1 

FILE STORAGE CODE - NEKTON78.FI O 
PHANERODON FURCATUS 

SAN MATEO POINTF.'O45 OOT GILLG ET IE24 EOR 
DECEMBER 12-13, 17978 
STATION 14-1 

TOTAL NO. OF INDIVIDUALS * 31 
FROM 175 MM TO 179 MM N 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX NEBULIFER 
SAN MATEO POINT 45 FOOT GILL. ET - 24 EUR 
DECEMBER 12-13, 1978 
STATION 14-2 

TOTAL NO. OF INDIVIDUALS 1 1 
FROM 19Z MM TO 194 MM N- 1 
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San Onofre 30 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 

MUSTELUS CALIFORNICUS CHEILOTREMA SATURNUM 

SONGS 30 FOOT GILL NET - 24 HOUR SONGS 30 FOOT GILL NET - 24 HOUR 

DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 
STATION 1-1 STATION 1-1 

TOTAL NO. OF INDIVIDUALS - 6 FRTO 4. MMO IN9IVIDALSN- 2 FROM 135 MM TO 139 MM N- 1 
FROM 439 M1M TO 494 MM N 1 FROM 150 MM TO 154 MM N- 1 

FROM 155 MM TO 159 MM N- 1 
FROM 165 MM TO 169 MM N- 1 
FROM .70 MM TO 174 MM N- 1 
FROM 1!5 MM TO 179 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
TRIAKIS SEMIFASCIATA 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 FILE STORAGE CODE - NEKTON78.FM 
STATION 1-1 EMBIOTOCA JACKSONI 

TOTA NO.OF IDIVIUALS- 6SONGS 3Z FOOT GILL NET - 24 HOUR 
TOTAL NO. OF INDIVIDUALS - DECEMBER 12-13, 1978 
FROM 360 MM TO 364 MM N- 1 STATION 1-1 
FROM 375 MM TO 379 MK N- 1 
FROM 380 MM TO 384 MM N- 2 TOTAL NO. OF INDIVIDUALS - 10 
FROM 390 MM TO 394 MM N- I FROM 95MMTO 99M N- 1 
PROM 400 MM TO 4Z4MM N- 1 PROM 100MM TO 104MM N- 1 

PROM 12 MM TO 124MKM N- 1 
RROM125 MM TO 129 MM N- 2 
PROM 13 MM TO 134 MM N- 3 
FROM 16ZMM TO 164MM* N- 1 

FILE STORAGE CODE - NEKTON78.FM FROM 175 MM TO 179 MM N- 1 
PARALABRAX NEBULIFER 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 1-1 

T- FILE STORAGE CODE - NEKTON78.FM 

TYO SC N .I O F INDINIDUAL HYPERPROSOPON ARGENTEU 
FSONGS 30 FOOT GILL NET - 24 HOUR 

DECEMBER 12-13 1978 
STATION 1-1 

TOTAL NO. OF INDIVIDUALS - 8 

PROM 240 MM TO 244 MM N- 1 

FILE STORAGE CODE - NEKTON7.FM FROM 25 MM TO 284 MM N- 1 CYNOSCION NOBILIS FROM 11 MM TO 119 MM N- 1 SONGS 30 FOOT GILL NET - 24 HOUR 
DCDECEMBER 12-13,1978 

STATION 1-1 

TOTAL NO. OF IDDIVIDUALS V7 
FROM 235 MM TO 239 MM N- 1 FILE STORAGE CODE - NE*TON78.FM 

TROMM100 MMTOO104MMM.NN*1 

FROM 245 MM TO 259 MM N- 1 PHANERODON FURCATUS 
FROM 265 MM TO 259 MM N-" 1 SONGS 30 FOOT GILL NET - 24 HOUR 

*PROM 205 MM TO 249 MM N- 1 DECEMBER 12-13, 1978 
FROM 325 MM TO 329 MMv N- 1 STATION 1-1 

F~ROM 125 MM TO 129 MM N* 2 

PROM 370 MM TO 374 MM N- I TOTAL NO. OF INDIVIDUALS - 2Z 

FROM 80 MM TO 84 MM N- 1 
FROM 90 MM TO 94 MM N- 1 
FROM 105 MM TO 109 MM N- 1 
FROM 120MM OTO124MM N- 2 
FROM 125 MMTO 129 MM N- 1 
FROM 130 MM TO 134 MM N- 1 
FROM135MMTO139MM N- 2 
SROM145NMT149MM N- 1 
TROM 50 MM TO 154 MM N- 1 
PROM 155 MM TO 159 MM N- 3 
FROM 165 MM TO 169 MM N- 3 
PROM 17 MM TO 174 MM N- 2 
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San Onofre 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - IEKTON78.F4 
SCORPAENA GUTTATA CYNOSCION NOBILIS 
SONGS 36 FOOT GILL NET - 24 HOUR SONGS 30 FOOT GILL NET - 24 HOUR 
STATION 1-1 DECEMBER 12-13, 1970 
DECEMBER 12-13, 1978 STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS - 5 
FROM 155M10 TO 159M1M N- 1 FROM 205 MM TO 209 MM N- 1 

FROM 240 MMTO 244 MM N- 1 
FROM 30ZMM TO 304MM N- 1 
FROM 350 1MU- To 354 MM1 N- 1 4 
FROM 360 1MM- TO 364 MM, 14- 1 

FILE STORAGE CODE - NEKTON78.F 
SEBASTES RASTRELLIGNR 

SONGS 30 FOOT GILLNFNET - 24HRUR 
DECEMBER 12-13, 1978 

STATION 1-1 FILE STORAGE CODE - NEKTON78.FM 
CHE ILOTREMA SAT URNUM 

TOTAL NO. OF INDIVIDUALS - 1 SONGS 3Z FOOT GILL NET - 24 HOUR0 
FROM 140 MM1 TO 144 M4M N- 1 DECEMBER 12-13, 1978 

STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 15 
FROM 140 MM TO 144 M N= 1 
FROM 150 MM TO 154 MM N- 2 

FILE STORAGE CODE -NEKTON78.FM FROM 165 MM TO 169 MM N- 2 
.TRIAKIS SEMIFASCIATA FROM 175 MM TO 179 MM N- 30 
SONGS 30 FOOT GILL NET - 24 HOUR 'FROM 180 MM4 TO 184 MM N- 1 
DECEMBER 12-13, 1978 FROM 185 MM TO 189 MM N. 2 

STATION 1-2 FROM 19Z MM TO 194 MM N- 3 
FROM 195 MM TO 199 MM N- 1 

TOTAL NO. OF INDIVIDUALS- 1 
FROM 5FR MM TO 504 MM NM 1 

FILE STORAGE CODE - NEKTON78.FM 
CYMATOGASTER AGGREGATA 

FILE STORAGE CODE - NEKTON78.FX SONGS 30 FOOT GILL NET - 24 HOUR 
ATHERINOPSIS CALIFORNIENSIS3 DECEMBER 12-13, 1,978 

SONGS 30 FOOT GILL NET - 24 HOUR STATION 1-.2 

DECEMBER 12-13, 1.978 
STATION 1-2 TOTAL NO. OF INDIVIDUALS - 1 

FROM 90 MM TO 94 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 260 MM To 264 MM N- 1 
FROM 270 MM4 TO 274 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
DAMALICHTHYS VACCA 
SONGS 30 FOOT GILL NET - 24 HOUR 

FILE STORAGE CODE - NEKTON78.FM DECEMBER 12-13, 1978 

TRACHURUS SYMMETRICUS STATION 1-2 

SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 TOTAL NO. OF INDIVIDUALS - 3 

STATION 1-2 FROM 120 MM TO 124 MM Nis 1 
FROM 125 MM TO 129 MM N- 1 

TOTAL NO. OF INDIVIDUALS I FROM 195 M4M TO 199 MM N- 1 
FROM 270 MM To 274 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
XENISTIUS CALIFORNIENSIS 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 120 MMR TO 124 MM N- 1 -464
FROM 155 MM TO 159 MM N- 1



San Onofre 30 foot gill nets. (Continued) 

PILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
EMBIOTOCA JACKSONI SCORPAENA GUTTATA 
SONGS 30 FOOT GILL NET - 24 HOUR SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 STATION 1-2 
STATION 1-2 DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 20 TOTAL NO. OF INDIVIDUALS 
FROM 100 MM TO 104 MM N- 1 FROM 150 MM TO 154 MM N
FROM 125 MM TO 129 MM N- 4 
PROM 130 MM TO 134 MM N- 2 
FROM 135 MM TO 139 MM N- 5 
FROM 140 MM TO 144 MM N- 3 
FROM 150 MM TO 154 MM N- 3 
FROM 155 MM TO 159 MM N- 1 
FROM 170 MM TO 174 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 10 
FROM 80 MM TO 84 MM N- 1 
FROM 85 MM TO 89 MM N- 1 
PROM 90 MM TO 94 MM N- 1 
FROM 110 MM TO 114 MM N- 1 
FROM 115 MM TO 119 MM N- 3 
FROM 120 MM TO 124 MM N- 2 
FROM 145 MM TO 149 MM N- 1 

TILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 14 
FROM 100 MM TO 104 MM N- 1 
FROM 120 MM TO 124 MM N- 2 
PROM 125 MM TO 129 MM N- 2 
FROM 160 MM TO 164 MM N- 2 
FROM 165 MM TO 169 MM N- 1 
FPROM 170 MM TO 174 MM N- 4 
FROM 175 MM TO 179 MM N- 1 
FROM 185 MM TO 189 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
HALICHOERES SKKICINCTUS 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 1-2 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 180 MM TO 184 MM N- 1 
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San Onofre 30 foot gill nets. (Continued) 

FILE STORAGE CODE * NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
ATHERINOPSIS CALIFORNIENSIS HYPERPROSOPON ARGENTEU.1 
SONGS 30 FOOT GILL NET - 24 HOUR SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 
STATION 2-1 STATION 2-1 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. OF INDIVIDUALS - 4 
FROM 240 MM TO 244 MM N- 1 FROM 80 MM TO 84 MM N- 2 

FROM 90 MM TO 94 MM N- 1 
FROM 110 MM TO 114 MM N- 1 

FILE STORAGE CODE - NEKTON78.FK 
PARALABRAX NEBULIFER 
SONGS 30 FOOT GILL NET - 24 HOUR FILE STORAGE CODE - NEKTON78.FM 
DECEMBER 12-13, 1978 PHANERODON FURCATUS 
STATION 2-1 SONGS 30 FOOT GILL NET - 24 HOUR 

DECEMBER 12-13, 1978 
TOTAL NO. OF INDIVIDUALS * 2 STATION 2-1 
FROM 215 MM TO 219 MM N- 1 
FROM 240 MM TO 244 MM N- 1 TOTAL NO. OF INDIVIDUALS - 14 

FROM 80 MM TO 84 MM N- 2 
FROM 85 MM TO 89 MM N- I 
FROM 115 MM TO 119 MM N- 1 
FROM 150 MM TO 154 MM N- 1 
FROM 155 MM To 159 MM N- 3 

FILE STORAGE CODE - NEKTON78.FM FROM 160 MM TO 164 MM N- 2 
CYNOSCION NOBILIS FROM 165 MM TO 169 MM N- 1 
SONGS 30 FOOT GILL NET - 24 HOUR FROM 170 MM TO 174 MM N- 1 
DECEMBER 12-13, 1978 FROM 175 MM TO 179 MM N= 1 STATION 2-1 FROM 180 MM TO 184 MM N- 1 
TOTAL NO. OF INDIVIDUALS - 8 
FROM 145 MM TO 149 MM N- 1 
FROM.160 MM TO 164 MM N- 1 
FROM 185 MM TO 189 MM N- 1 
FROM 190 MM TO 194 MM N- 1 FILE STORAGE CODE - NEKTON78.FM 
PROM 220 MM TO 224 MM N- 1 ATHERINOPSIS CALITORNIENSIS 
FROM 230 MM TO 234 MM N- 1 SONGS 30 FOOT GILL NET - 24 HOUR 
FROM 245 MM TO 249 MM N- 1 DECEMBER 12-13, 1978 
FROM 340 MM TO 344 MM N- 1 STATION 2-2 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 225 MM TO 229 MM N 1 
FROM 245 MM TO 249 MM N= 1 
FROM 265 MM TO 269 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX NEBULIFER 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 2-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 150 MM TO 154 MM N- 1 
FROM 175 MM TO 179 MM N- 1 

@.  

-466-



San Onofre 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 

XENISTIUS CALIFORNIENSIS PHANERODON FURCATUS 

SONGS 30 FOOT GILL NET - 24 HOUR SONGS 30 FOOT GILL NET - 24 HOUR 

DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 

STATION 2-2 STATION 2-2 

TOTAL NO. OF INDIVIDUALS - 2 TOTAL NO. OF INDIVIDUALS - 6 
FROM 125 MM TO 129 MM N- 
FROM 160 MM TO 164 MM N- 1 PROM 115 MM TO 119 MM N

FROM 120 MM TO 124 MM N 1 
FROM 150 MM TO 154 M4M N- 2 
FROM 155 MM TO 159 MM N- 1 

FILE STORAGE CODE - NqEKTON78.FM 
CYNOSCION NOBILIS 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 FILE STORAGE CODE - NEKTON78.FM 
STATION 2-2 PEPRILUS SIMILLIMUS 

SONGS 30 FOOT GILL NET - 24 HOUR 
TOTAL NO. OF INDIVIDUALS - 2 DECEMBER 12-13. 1979 
FROM 185 M4M TO 189 MX N- 1 STATION 7L2 
FROM 205 M14To0209MM N- 1 

TOTAL NO. OF INDIVIDUALS -
FFROO 88 MMTO 84 MM N-  

FILE STORAGE CODE M- EKTON78.FM 
CHEILOTREMA SATURNUMS 
SONGS 3.I FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 2-2 

TOTAL NO. OF INDIVIDUALS - 3 
FROM14R0 MM TO 14 MM N 1 
FROM 175 MM, TO 179 mm N- 1 
FROM 185 MMTO 189 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
CYMATOGASTER AGGREGATA 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 2-2 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 85 MM TO 89 MM N- 2 
FROM 185 MM TO 184 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 2-2 

TOTAL NO. OF INDIVIDUALS - 4 
PROM 85 MM TO 84 MM N- 3 
FROM 115 MM TO 119 MM N- 1 
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SONGS discharge 30 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
ATHERINOPSIS CALIFORNIENSIS SCORPAENA GUTTATA 
SONGS DISCHARGE 30 FOOT GILL NET - 24 HOUR SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 STATION 3-1 
STATION 3-1 DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 14 TOTAL NO. OF INDIVIDUALS I 
FROM 170 MM TO 174 MM N- 2 FROM 190 MM TO 194 12 N- 1 
FROM 175 MM TO 179 MM N- 2 
FROM 180 MM TO 184 MM N- 1 
FROM 185 MM To 189 MM N- 5 
PROM 190 MM TO 194 MM N- 2 
FROM 200 MM TO 204 MM N- 1 
FROM 205 MM TO 209 MM N- 1 FILE STORAGE CODE - EKTON78.FM 

ATHERINOPSIS CCLIFORNIENSIS 
SONGS DISCHARGE 3 FOOT GILL NET -24 HOUR 
DECEMBER 12-13, 1978 
STATION 3-2 

FILE STORAGE CODE NEKTON78.Fm TOTAL NO. OF INDIVIDUALS 17 
DAMALICHTHYS VACCA FROM 210 MM TO 214 MM N- 1 
SONGS 30 FOOT GILL NET - 24 HOUR FROM 225 MM TO 229 1M N- 3 
DECEMBER 12-13, 1978 FROM 23Z 1M To 234 12 17 1 
STATION 3-1 FROM 235 MM TO 239 1M N 1 

FROM 2401MMTO 244 MM N- 3 
TOTAL NO. OF INDIVIDUALS 1FROM 250 MM TO 254 1M NFROM 195 MM TO 199 MM N- 1 PROM 255 MM TO 259 MM y. 2 

RROM 260 MM TO 264 MM N- 2 
FROM 270 MM TO 274 MM N- 1 
FROM 275 10M To 279 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
EMBIOTOCA JACKSONI 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 3-1 FILE STORAGE CODE - NEHTON78.FM 

CYNOSCION NOBILIS TOTAL NO. OF INDIVIDUALS - 1 SONGS 3Z FOOT GILL N7ET - 24 HOUR FROM 160 MM TO 164 MM N- 1 DECEMBER 12-13, 1978 
STATION 3-2 

TOTAL NO. OF INDIVIDUALS - 4 
RROM 185 MM TO 19 MM N- 1 
FROM 195 MM TO 199 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM FROM 200 MM TO 204 MM N= 1 
HYPERPROSOPON ARGENTEUM FROM 230 MM TO 234 MM N- 1 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 3-1 

TOTAL NO. OF INDIVIDUALS - 1 FROM 110 101 TO 114 MM N- 1 FILE STORAGE CODE - NEKTON78.FM 
CHEILOTREMA SATURAUM 
SONGS 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 3-2 

FILE STORAGE CODE - N EKTON78.FM TOTAL NO. OF INDIVIDUALS - 1 PHANERODON FURCATUS FROM 185 MM TO 189 MM N- I 
SONGS 3D FOOT GILL NET - 24 HOUR 

DECEMBER 12-13, 1978 
STATION 3-1 

TOTAL NO. OF INDIVIDUALS 7
FROM 125 MM TO 129 MM N- 1 FILE STORAGE CODE - NEKTON78.FM 
FROM 150 MM TO 154 MM N- 2 HYPERPROSOPON ARGENTEUM FROM 155 MM TO 159 MM N- 1 SONGS 30 FOOT GILL NET - 24 HOUR 

RFROM 160 MM O TO 164 MM N- 1 DECEMBER 12-13, 1*97 FROM 165 MM TO 169 MM N- 2 STATION 3-2 
PROM 182 MM TO 184 MM N- 1 

TOTAL NO. OF INDIVIDUALS 1 
F4 6 8 -PROM 85 MM TO 89 MM N- 1



SONGS discharge 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SONGS 30 FOOT GILL NET - 24 HOUR 
STATION 3-2 
D.ECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 125 MM TO 129 MM N- 2 
FROM 160 MM TO 164 MM N. 1 
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San Onofre 45 foot gill nets 0 

FILE STORAGE CODE - NEKTON7B.FM FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX NEBULIFER PARALABRAX NEBULIFER 
SOUGS 45 FOOT GILL NET - 24 HOUR SONGS 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 
STATION 4-1 STATION 4-2 

TOTAL NO. OF INDIVIDUALS - 4 TOTAL NO. OF INDIVIDUALS - 3 
FROM 155 121 TO 159 MM N- 1 FROM 155 11 TO 159 MM N" 1 
FROM 160 MM TO 164 1414 N- 2 FROM 259 MM TO 254 MM N- 1 
FROM 170 MM TO 174 MM N- 1 FROM 300 MM TO 304 M11 N- 1 

FILE STORAGE CODE - NEKTAN78.FM 
CYNOSCION NOBILIS 
SONGS 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 4-1 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 305 MM TO 309 MM N- 1 
FROM 320 MM TO 324 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
SONGS 45 FOOT GILL NET - 24.HOUR 
DECEMBER 12-13, 1978 
STATION 4-1 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 120 MM TO 124 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SONGS 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 4-1 

TOTAL NO. OF INDIVIDUALS - 46 
FROM 110 MM TO 114 MM N- 4 
FROM 115 MM TO 119 MM N- 3 
FROM 120 MM TO 124 MM N- 8 
FROM 125 MM TO 129MM N- 8 
FROM 130 MM TO 134 MM N- 4 
FROM 145 MM TO 149 1M4 N- 2 
FROM 150 MM TO 154 MM N- 3 
PROM 155 MM TO 159 MM N- 3 
FROM 160 MM TO 164 MM N- 3 
FROM 165 MM TO 169 MM N- 4 
FROM 175 MM TO 179 MM N- 2 
FROM 185 MM TO 189 14M N- 1 
FROM 190 MM TO 194 MM N- 1 
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San Onofre 45 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX CLATHRATUS PARALABRAX NEBULIFER 
SONGS 45 FOOT GILL NET - 24 HOUR SONGS 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 
STATION 5-1 STATION 5-2 

TOTAL NO. OF INDIVIDUALS - 2 TOTAL NO. OF INDIVIDUALS - 6 
FROM 110 MM TO 114 MM N- PROM 145 MM TO 149 MM N- 1 
FROM 155 MM TO 159 MM N- 1 FROM 150 MM TO 154 MM N- 1 

FROM 165 MM TO 169 MM N- 1 
FROM 180 MM TO 184 MM N= 1 
FROM 190 MM TO 194 MM N- 1 
FROM 310 MM TO 314 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
CYNOSCION NOBILIS 
SONGS 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13,.1979 
STATION 5-1 FILE STORAGE CODE = NEKTON78.FM 

HYPERPROSOPON ARGENTEUM 
TOTAL NO. OF INDIVIDUALS - 1 SONGS 45 FOOT GILL NET - 24 HOUR 
FROM 210 MM TO 214 MM N- 1 DECEMBER 12-13, 1978 

STATION 5-2 

TOTAL NO. OF INDIVIDUALS - 4 
FROM 80 MM TO 84 MM N* 2 
FROM 85 MM TO 89 MM N- 1 

FILE STORAGE CODE - NEXTON7S.FM FROM 125 MM TO 129 MM N- 1 
HYPERPROSOPON ARGENTEUM 
SONGS 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 5-1 

TOTAL NO. OF INDIVIDUALS - 1 FILE STORAGE CODE - NEKTON78.FM 
FROM 135 MM TO 139 MM N- 1 PHANERODON FURCATUS 

SONGS 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 5-2 

TOTAL NO. OF INDIVIDUALS - 6 
FILE STORAGE CODE - NEXTON78.FM FROM 85 MM TO 89 MM N- 1 
PHANERODON FURCATUS FROM 120 MM TO 124 MM N- 1 
SONGS 45 FOOT GILL NET - 24 HOUR FROM 125 MM TO 129 MM N- 2 
DECEMBER 12-13, 1978 FROM 145 MM TO 149 MM N- 1 
STATION 5-1 FROM 160 MM TO 164 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 27 
FROM 115 MM TO 119 MM N- 1 
FROM 120 MM TO 124 MM N- 1 
FROM 125 MM TO 129 MM N. 1 
FROM 145 MM TO 149 MM N- 2 
FROM 150 MM TO 154 MM N- 2 
FROM 155 MM TO 159 MM N- 6 
FROM 160 MM TO 164 MM N- 2 
ROM 165 MM TO 169 MM N- I 

FROM 170 MM TO 174,M: N- 3 
PROM 175 MM TO 179 MM N- 6 
FROM 180 MM TO 184 MM N- 1 
FROM 215 MM TO 219 MM N- 1 

FILE STORAGE CODE - NEKTON78.TM 
PARALABRAX CLATHRATUS 
SONGS 45 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 5-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 125 MM TO 129 MM N- 1 
FROM 170 MM TO 174 MM N- 1 
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Don Light 30 foot gill nets 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE -EKTON78.FS 

ATHERINOPSIS CALIFORNIENSIS PARALABRAX NEBULIFER 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 35 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 STATION 6-2 
STATION 6-1 DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 19 TOTAL NO. OF INDIVIDUALS 
FROM 170 MM TO 174 MM N- 1 FROM 120MM TO 124 m N
FROM 215 MM TO 219 MM N- 2 
FROM 220 MM TO 224 MM N- 1 
FROM 225 MM TO 229 MM N- 2 
FROM 235 MM TO 239 MM N- 2 
FROM 240 MM TO 244 MM N- 1 
FROM 250 MM TO 254 MM N- 2 FILE STORAGE CODE - NEKTON78.FM 
FROM 260 MM TO 264 MM N- 2 GENYONEMUS LINEATUS 
FROM 265 MM TO 269 MM N- 1 DON LIGHT 30 FOOT GILL NET - 24 HOUR 
FROM 270 MM TO 274 MM N- 1 STATION 6-2 
FROM 280 MM TO 284 MM N- 2 DECEMBER 12-13, 1978 
FROM 310 MM TO 314 MM N- 1 
FROM 320 MM TO 324 M14 N- 1 TOTAL NO. OF INDIVIDUALS I 

FROM 130 MM TO 134 MM N- 1 

FILE STORAGE CODE - NEKTON78.FI FILE STORAGE CODE - NEKTON78.FM ( 
PHANERODON FURCATUS PHANERODON FURCATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET 24 HOUR 
STATION 6-1 STATION 6-2 
DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS TOTAL NO. OF INDIVIDUALS 1 
FROM 17Z 0 TO 174 Mm N- 1 FROM 165 MM TO 169 MM N- 1 

FILE STORAGE CODE - NETTON78.FO 
ATHERINOPSIS CALIFORNIENSIS 
DON LIGHT 30 FOOT GILL NET - 24 OOURU 

DECEMBER 12-13, 1978 
STATION 6-2 

TOTAL NO. OF INDIVIDUALS - 38 
FROM 180 MIM TO 184 MM N- 3 
FROM 185 MMI TO 189 MM4 N- 1 
FROM 195 MM TO 199 MM N- 1 
FROM 200 MAM TO 204 NET N- 1 
FROMN 210 MM To 214 MM N- 2 
FROM 220 MM TO 224 MM N- 2 
FROM 225 MM To 229 MM N- 2 
FROM23Z0MM To234 MM N- 2 
FROM 235 MM TO 239 MM N- 3 
FROM 24Z MM To244 MM N- 3 
FROM 245 PIM To 249 MM N-- 4 
FROM 250 MM TO 254 1 N- 1 
FROM 255 MM To 259 MM N- 4 
FROT 26O MMTO I264mm N- 3 
FRL S265G CD * N269EO8 N- 1 
FROMP270 mmT274 M N- I 
FROM 275 30 TO 279 mm N- 2 
FROM 28Z DM To 284 19 N- 1 
FROM 285 MM TO 289 MM N- 1 
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Don Light 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
* ATHERINOPSIS CALIFORNIENSIS SQUATINA CALIFORNICA 

DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 
STATION 7-1 STATION 7-2 

TOTAL NO. OF INDIVIDUALS - 16 TOTAL NO. OF INDIVIDUALS 
FROM 170 MM TO 174 MM 1 1 FROM103Z MM T01034 MM N- 1 
FROM 180 MM TO 184 MM N- 1 
FROM 185 MM TO 189 MM N- 2 
FROM 190 M1 TO 194 MM N- 2 
FROM 200 MM TO 204 MM N- 1 
FROM 220 MM TO 224 MM N- 1 
FROM 225 MM TO 229 MM V- 1 FILE STORAGE CODE - NEXTON78.FM 
FROM 230 MM TO 234 MM N* ATHERINCSIS CALIFORNIENSIS 
PROM 240 MM TO 244 MM N- 2 DON LIGHT 30 FOOT GILL NET - 24 HOUR 
FROM 250 MM TO 254 MM N- 2 DECEMBER 12-13, 1978 

( FROM 275 MM TO 279 MM N- 1 STATION 7-2 
FROM 295 MM TO 299 MM N- 1 

TOTAL NO. OP INDIVIDUALS - 4 
FROM 22Z MM TO224 MM N- 1 
FROM 245 MM To249MM. N- 1 
FROM 250DM TO 254MM N- 2 

FILE STORAGE CODE - NEKTON78.FM 
SYNODUS LUCIOCEPS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 7-1 FILE STORAGE CODE - NEKTON78.FM 

TOTA NO.OF IDIVIUALS- 1PARALABRAX NEBULIFER 
TOTA NO.OF IDIVIUALSDON LIGHT 35 FOOT GILL NET - 24 HOUR FROM 275 MM TO 279 MM N- 1 STATION 7-2 

DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALSN 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 7-1 FILE STORAGE CODE -NEKTON78.FM 

TOTA NO.OF IDIVIUALS- 1TRACHURUS SYMMETRICUS TOTA NO.OF IDIVIUALSDON LIGHT 30 FOOT GILL NET - 24,;HOUR FROM 100 MM TO 10f4 MM N-, 1 DECEMBER 12-13, 1.978, 
STATION 7-2 

TOTAL NO. OF INDIVIDUALS  
FROM 230 M TO 234 MM N- 1.  

o FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
STATION 7-1 
DECEMBER 12-13, 1978 FILE STORAGE CODE - NEKTON78.FM 

TOTAL NO. OF INDIVIDUALS 3 ANISOTREMUS DAVIDSONII DON LIGHT 30 FOOT GILL, NET - 24. HOUR FROM 145 MM TO 149 MM N- 2 DECEMBER 12-13, 1978 
( FROM 155 MM TO 159 MM N- 1 STATION 7-2 

TOTAL NO. OF INDIVIDUALS I 
FROM 21Z MM TO 214 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM . SCORPANA GUTTATA 
() DON LIGHT 30 FOOT GILL NET - 24 HOUR 

STATION 7-1 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 225 MM TO 229NMM N- 1 
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Don Light 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM 
XENISTIUS CALIFORNIENSIS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 7-2 

TOTAL NO. OF INDIVIDUALS * 1 
FROM 120 MM TO 124 MM N. 1 

FILE ATORAGE CODE - NEKTON78.FM 
CHEILOTREMA SATURNUM 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 7-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 185 MM TO 189 MM N- 1 
FROM 200 MM TO 204 MM N* 1 

FILE STORAGE CODE = NEKTON78.FM 
PHANERODON FURCATUS 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
STATION 7-2 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 155 MM TO 159 MM N- 1 
FROM 170 MM TO 174 MM N- I 
FROM 180 MM TO 184 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 
STATION 7-2.  

TOTAL NO. OF INDIVIDUALS - 1 
FROM 115 MM TO 119 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
SCORPAENA GUTTATA 
DON LIGHT 30 FOOT GILL NET - 24.HOUR 
DECEMBER 12-13, 1978 
STATION 7-2 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 110 MM TO 114 MM N- 1 
FROM 140 MM TO 144 MM N- 1 
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Don Light 30 foot gill nets. (Continued) 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE = NEKTON78.FM 
ATHERINOPSIS CALIFORNIENSIS CHEILOTREMA SATURNUM 
DON LIGHT 30 FOOT GILL NET - 24 HOUR DON LIGHT 30 FOOT GILL NET - 24 HOUR 
DECEMBER 12-13, 1978 DECEMBER 12-13, 1978 
STATION 8-1 STATION 8-2 

TOTAL NO. OF INDIVIDUALS - 23 TOTAL NO. OF INDIVIDUALS - 3 
FROM 175 141.1 TO 179 MM N- 1 FROM 180 MM TO 184 MM N- 1 
FROM 185 MM TO 189 MM N- 3 FROM 190 MM TO 194 MM N- 1 
FROM 190 MM TO 194 MM N- 1 FROM 200 MM TO 204 MM N= 1 
FROM 210 MM TO 214 MM N- I 
FROM 230 MM TO 234 MM N- 1 
FROM 235 MM TO 239 MM N- 1 
FROM 240 MM TO 244MM N- 4 
FROM 245 MM TO 249 MM N- 2 
FROM 250 MM TO 254 MM N- 3 FILE STORAGE CODE - NEKTON78.FM 
FROM 260 MM TO 264 MM N- 1 PRANERODON FURCATUS 

FROM 265 MM TO 269 MM N- 1 DON LIGHT 30 FOOT GILL NET - 24 HOUR 

FROM 270 MM TO 274 MM N- 3 STATION 8-2 
FROM 275 MM TO 279 MM N- 1 DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 15 
FROM 145 MM TO 149 MM N- 1 
PROM 150 MM TO 154 MM N- 2 
FROM 155 MM TO 159 MM N 3 

FILE STORAGE CODE - NEKTON78.FM FROM 160 MM TO 164 MM N- 3 
PRANERODON FURCATUS PROM 165 MM TO 169 MM N- 3 
DON LIGHT 30 FOOT GILL NET - 24 HOUR PROM 170 MM TO 174 MM N- 3 
STATION 8-1 
DECEMBER 12-13, 1978 

TOTAL NO. OF INDIVIDUALS - 7 
PROM 120 MM TO 12A MM N- 1 
PROM 150 MM TO 154 MM N- 1 FILE STORAGE CODE - NEKTON78.FM 
PROM 165 MM TO 169 MM N- 2 PIMELOMETOPON PULCHRUM 
PROM 175 MM TO 179 MM N- 1 DON LIGHT 30 FOOT GILL NET -24 HOUR 
FROM 180 MM TO 184 MM N- 1 DECEMBER 12-13, 1978 
FROM 195 MM.TO 199 MM N- 1 STATION 8-2 

TOTAL NO. OF .INDIVIDUALS - 1 
FROM 245 MM TO 249 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM.  
SCORPAENA GUTTATA 
DON LIGHT 30 FOOT GILL NET - 24 HOUR 
STATION 8-1 
DECEMBER 12-13, 197-8 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 185 MM TO 189 MM N- 1 
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Length Frequency Distribution of Select Species Collected in 24-hour 
Gill Nets 9-1, 9-2, 10-1, 10-2 at Don Light 45 feet on December 12-13, 
1978.  

NO SELECT SPECIES CAUGHT 
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San Mateo Point 20 foot otter trawls 

FILE STORAGE CODE - NEKTON78.FM 
PARALABRAX MACULATOPASCIATUS 
SAN MATEO POIN9T 20 FOOT OTTER TRAWL.  
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS 1 
FROM 45 MM TO 49 MM N- 1 

FILE STORAGE CODE - NEKTON7L.FM 
PHANERODON FURCATUS 
SAN MATEO POINT 20 FOOT OTTER TRAWL 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 70 MM TO 74 MM N- 1 
FROM 85 MM TO 89 MM N. 1 
FROM 95 MM TO 99 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
SAN MATEO POINT 20 FOOT OTTER TRAWL 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 175 MM TO 179 MM N- 1 
FROM 220 MM TO 224 M14 N- 1 
FROM 255 MM TO 259 MM N- 1 
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San Mateo Point 40 foot otter trawls 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS PARALICHTHYS CALIFORNICUS 
SAN MATEO POINT 40 FOOT OTTER TRAWL: SAN MATEO POINT 40 FOOT OTTER TRAWL 
DECEMBER 12, 1978 DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS * 1 TOTAL NO. OF INDIVIDUALS - 3 
FROM 250MM TO 254 MM N- 1 FROM 110 MM TO 114 MM N- 1 

FROM 200 MM TO 204 MM N- 1 
FROM 265 MM TO 269 MM N- 1 

FILE STORAGE CODE - NEKTQN78.FM 
HYPERPROSOPON ARGENTEUM 
SAN MATEO POINT 40 FOOT OTTER TRAWL.  
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS * 2 
FROM 95 MM TO 99 MM N- 1 
FROM 120 MM TO 124 MM N. 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SAN MATEO POINT 40 FOOT OTTER TRAWLi 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS * 4 
FROM 80 MM TO 84 MM N- 2 
FROM 85 MM TO 89 MM N- 2 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
SAN MATEO POINT 40 FOOT OTTER TRAWL1 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 290 MM TO 294 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SAN MATEO POINT 40 FOOT OTTER TRAWL, 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS * 7 
FROM 70 MM TO 74 MM N- 1 
FROM 75 MM TO 79 MM N- 4 
FROM 80 MM TO 84 MM N- 2 
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San Mateo Point 60 foot otter trawis 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS' 
SAN MATEO POINT 60 FOOT OTTER TRAWL.  
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 245 MM TO 249 MM N- 1 

FILE STORAGE CODE = NEKTON78.F, 
PARALICKTHYS CALIFORNICUS 
RAN MATEO POINT 60 FOOT OTTER TRAWL1 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 295 MM TO 299 MM N- 1 

FILE STORAGE CODE NEKTON78.FM 
PARALABRAX MACULATOYASCIATUS 
BAN MATEO POINT-60 FOOT OTTER TRAWL" 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 160 MM TO 164 MM N- 1 

PILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIPORNICUS 
SAN MATEO POINT'6B FOOT OTTER TRAWL1 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS - 1 
FROM 330 MM TO 334 MM N- 1 

PILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
SAN MATEO POINT 60 FOOT OTTER TRAWL I 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS 2 
PROM 205 MM TO 209 MM N- 1 
FROM 270 MM TO 274 MM N- 1 
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San Onofre 20 foot otter trawls 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS PHANERODON FURCATUS 
SAN ONOPRE 2Z FOOT OTTER TRAWL SAN ONOFRE 20 FOOT OTTER TRAWL 
DECEMBER 12, 1978 DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS * 27 TOTAL NO. OF INDIVIDUALS - 17 
PROM 75 MM TO 79 MM N- 6 PROM 70 MM TO 74 MM N- 3 
FROM 80 MM TO 84 MM N- 3 PROM 75 MM TO 79 MM N- 6 
FROM 85 MM TO 89 MM N- 6 FROM 80 MM TO 84 MM N- 2 
FROM 90 MM TO 94 MM N- 3 FROM 85 MM TO 89 MM N- 2 
FROM 95 MM TO 99 MM N 6 FROM 90 MM TO 94 MM N- 4 
FROM 125 MM TO 129 MM N= 3 

FILE STORAGE CODE -NXEKTON78.FM 
FILE STORAGE CODE - NEKTON78.FM HYPERPROSOPON ARGENTEUM 
PARALICHTHYS CALIFORNICUS SAN ONOFRE 20 FOOT OTTER TRAWL 
SAN ONOFRE 20 FOOT OTTER TRAWL DECEMBER 12, 1978 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 4 
TOTAL NO. OF INDIVIDUALS 8 FROM 85 MM TO 89 MM N- 2 
FROM 170 MM TO 174 MM N- 1 FROM 95 MM TO 99 MM N- 1 
FROM 205 MM TO 209 MM N- 1 FROM 125 MM TO 129 MM N- 1 
FROM 230 MM TO 234 MM N- 2 
PROM 24MM TO 244 MM N- 1 
FROM 260 MM TO 264 MM N- .  
FROM 275 MM TO 279 MM N
FROM 380 MM TO 384 MM N- .  

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
SAN ONOFRE :20 FOOT OTTER TRAWL 
DECEMBER 13, 1978 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
SAN ONOFRE 20 FOOT OTTER TRAWL TOTAL NO. OF INDIVIDUALS - 2 
DECEMBER 12, 1978 FROM 190 MM TO 194 MM N- 1 

FROM 225 MM TO 229 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 23 
FROM 65 MM TO 69 MM N- 1 
FROM 70 MM TO 74 MM N- 3 
FROM 75 MM TO 79 MM N- 5 
EROM 80 MM TO 84 MM N- 3 
PROM 85 MM TO 89 MM N- 9 
FROM 90 MM TO 94 MM N- 1 
FROM 95 MM TO 99 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
SAN ONOFRE 20 FOOT OTTER TRAWL 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 7 
FROM 155 MM TO 159 MM N- 1 
FROM 180 MM TO 184 MM N- 1 
PROM 190 MM TO 194 MM N* 1 
PROM 200 MM TO 204 MM N- 1 
FROM 230 MM TO 234 MM N- 2 
PROM 265 MM TO 269 MM N- 1 
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San Onofre 40 foot otter trawls 

FILE STORAGE CODE , NEKTON78.FM FILE STORAGE CODE - NEKTON78.EM 

PARALABRAX NEBULIFEER HYPERPROSOPON ARGENTEUM 

SAN ONOFRE 45 FOOT OTTER TRAWL SAN ONOFRE 40 FOOT OTTER TRAWL 

DECEMBER 12, 1978 DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 1 TOTAL NO. O INDIVIDUAL 
FROM 180 MMTO 184MM, N- 1 FROM 8S MM TO 84 MM N- 4 

FROM 85 MMTO 89 MM N- 2 
OFROM 0 MM TO 94 MM N- 3 

FROM 9 5 MMD- TO 9 9 Y-M N. 1 
FR~OM 14 5 1M1 TO 14 9 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
DECEMBER 12, 1978 
SAN ONOPRE 40 FOOT OTTER TRAWL 

* FILE STORAGE CODE - NEKTON78.FM 

TOTAL NO. OF INDIVIDUALS - 3 PHANERODON FURCATUS 

FROM 90 MM TO 94 MM N- 2 SAN ONOFRE 40 FOOT OTTER TRAWL 
FROM 115 MM TO 119 MM N- 1 DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 31 
FROM 70 MM TO 74 MM N- 3 
FROM 75 NM TO 79 MM N- 2 

FILE STORAGE CODE - NEKTON78.FM FROM 85 MM TO 84 MM N- 11 
PHANERODON FURCATUS FROM 85 MM TO 89 MM N- 6 

SAN ONOFRE 40 FOOT OTTER TRAWL FROM 90 MM TO 94 MM N- 1 

DECEMBER 12, 1978 FROM 95 MM TO 99 MM N= I 
FROM 115 MM TO 119 MM N- 1 

TOTAL NO. OF INDIVIDUALS T43 

FROM 75 MM TO 79 MM N- 19 
FROM 80 MMlTO 84 MM N- 12 
PROM 85 MM TO 89 MM N- 5 FILE STORAGE CODE - NEKTON78.FM 

FROM 90 MM TO 94 MM N- 3 PARALICHTHYS CALIUSRNICUS 

FROM 110 MM TO 114 MM N- 1 SAN ONOFRE 40 FOOT OTTER TRAWL 

DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS * 3 
PROM 270 MM TO 274 MM N- I 

FILE STORAGE CODE - NEKTON78.'FP FROM 275 MM TO 279 MM N- 1 

PARALICHTHYS CALIFORNICUS FROM 295 MM TO 299 MM N- 1 

SAN ONOFRE 48 FOOT OTTER TRAWL 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 285 MM TO 289 MM N- 5 FILE STORAGE CODE - NEKTON78.FM 

FROM 38 MM TO 384 MM N- 1 HYPERPROSOPON ARGENTUMS 
SAN ONOPRE 40 FOOT OTTER TRAWL 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS 
PROM 85 MM TO 89 MM N- 1 

FILE STORAGE CODE * NETON78.FM 
PHANERODON FURCATUS 
SAN ONOFRE 40 FOOT OTTER TRAWL 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS - 2 

FROM 75 MM TO 79 MM N- 2 
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San Onofre 40 foot otter trawls. (Continued) 

rlLE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
SAN ONOFRE 40 FOOT OTTER TRAWL 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 230 MM TO 234 11 11- 1 
FROM 245 MM TO 249 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PHAdERODON FURCATUS 
SAN ONOFRE 40 FOOT OTTER TRAWL 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS = 31 
FROM 70 MM TO 74 MM N- 2 
PROM 75 MM TO 79 MM N- 11 
PROM 80 MM TO 84 MM N- 13 
PROM 85 MM TO 89 MM N- 2 
FROM 90 MM TO 94 MM N- 1 
FROM 115 MM TO 119 MM N= 1 
FROM 120 MM TO 124 MM N- 1 

FILE STORAGE CODE - NEKTON78.YM 
PARALICHTHYS CALIFORNICUS 
SAN ONOFRE 40 FOOT OTTER TRAWL 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS - 2 
PROM 280 MM TO 284 MM 'N* 1 
FROM 2S5 MM TO 289 MM N- 1 

San Onofre 60 foot otter trawls 

FILE STORAGE CODE - NEXTON78.FM 
PARALICHTHYS CALIFORNICUS 
SAN ONOFRE 60 FOOT OTTER TRAWL 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS 1 
FROM 300 MM TO 304 MM N- 1 
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Don Light 20 foot otter trawls 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
DON LIGHT 20 FOOT OTTER TRAWL 
DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS 8 8 
FROM 165 MM TO 169 MM N- 1 
FROM 180 MM TO 184 M4 N- 1 
FROM 195 MM TO 199 MM N- 1 
FROM 205 MM TO 209 MM N- 1 
FROM 220 MM TO 224 MM N- 1 
FROM 225 MM TO 229 MM N- 1.  
FROM 240 MM TO 244 MM N- 2 

FILE STORAGE CODE - NEKTON78.FM 
HYPERPROSOPON ARGENTEUM 
DON LIGHT 20 FOOT OTTER TRAWL 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS 1 
FROM 85 MM TO 89 MM N- I 

FILE STORAGE CODE - NEKTON78.FM 
PHANERODON FURCATUS 
DON LIGHT 20 FOOT OTTER TRAWL 
DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS 1 
FROM 75 MM TO 79 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
DON LIGHT 20 FOOT OTTER TRAWL 
DECEMBER,13, 1978 

TOTAL NO. OF INDIVIDUALS z 2 
FROM 125 MM TO 129 MM N- 1 
FROM 165 MR TO 169 MM N- 1 
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Don Light 40 foot otter trawls Don Light 60 foot otter trawls 

FILE STORAGE CODE - NEKTON78.FM FILE STORAGE CODE - NEKTON78.Fi 
PARALICHTHYS CALIFORNICUS PARALICHTHYS CALIFORNICUS 
DON LIGHT 40 FOOT OTTER TRAWL DON LIGHT 60 FOOT OTTER TRAWL 

DECEMBER 12., 1978 DECEMBER 12, 1978 

TOTAL NO. OF INDIVIDUALS * 2 TOTAL NO. OF INDIVIDUALS - 7 

FROM 260 MM TO 264 M F 1 ROM 280 MM TO 284 MM N- 1 

FROM 305 MM TO 309 MM N- 1 FROM 290 MM TO 294 MM N- 1 
FROM 330 MM TO 334 MM N- 1 
PROM 340 MM TO 344 MM N- 1 
FROM 375 MM TO 379 MM N- 1 
FROM 405 MM TO 409 MM N- 1 
FROM 515 MM TO 519 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 
DON LIGHT 40 FOOT OTTER TRAWL 
DECEMBER 12, 1978 

FILE STORAGE CODE = NEXTON78.FM 

TOTAL NO. OF INDIVIDUALS - 3 PARALICHTHYS CALIFORNICUS 
FROM 330 MM TO 334 MM N- 1 DON LIGHT 60 FOOT OTTER TRAWL 
FROM 415 MM TO 419 MM N- 1 DECEMBER 12, 1978 
FROM 420 M1 TO 424 MM N- 1 

TOTAL NO. OF INDIVIDUALS - 2 
FROM 295 MM TO 299 MM N- 1 
FROM 360 MM TO 364 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUSS 
DON LIGHT 40 FOOT OTTER TRAWL 
DECEMBER 13. 1978 

FILE STORAGE CODE - NEKTON78.FM 
PARALICHTHYS CALIFORNICUS 

TOTAL NO. OF INDIVIDUALS - 1 DON LIGHT 60 FOOT OTTER TRAWL 

FROM 250 MM TO 254 MM N- 1 DECEMBER 13, 1978 

TOTAL NO. OF INDIVIDUALS - 3 
FROM 360 MM TO 364 MM N- 1 
FROM 400 MM TO 404 MM N- 1 

FILE STORAGE CODE - NEKTON78.FM FROM 415 MM TO 419 MM N- 1 
PARALICHTHYS CALIFORNICUS 
DON LIGHT 40 FOOT OTTER TRAWL 
DECEMBER.13, 1978 

TOTAL NO. OF INDIVIDUALS * 3 FILE STORAGE CODE - NEKTON78.FM 

FROM 235 MM TO 239 MM N* I PARALICHTHYS CALIFORNICUS: 

FROM 295 MM TO 299 MM N- 1 DON LIGHT 60 FOOT OTTER TRAWL 

FROM 305 MM TO 309 MM N- 1 DECEMBER 13, 1978 

TOTAL NO. 01 INDIVIDUALS * 5 
FROM 250 MMTO 254 MM N- 1 
PROM 295 MM TO 299 MM N- 1 
FROM 305 MM TO 309 MM N- 1 
FROM 320 MM TO 324 MM N- 1 
FROM 410 MM TO 414 MM N- 1 
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Sex Composition (Male-M, Female-F, Indeterminant-I) of Select Species Collected in Otter 

Trawls Taken Offshore San Mateo Point, San Onofre and Don Light on March 15-16, 1978.  

SAN MATEO POINT 

)epth 20 ft 40 ft 60 ft 

Select Species Replicate A B A B A B 

Sex M F I M F I M F I M F I M F I M F I 

Sephuspolitus7-5 
19 11 62 - 3 10 - 2 2 

Genyonemus lineatus 15 11 1 17 11 1 10 13 119 7 18 17 3 16 3 - 3 2 

Hyperprosopon argenteum 1 - - 4 2 - - - - 4 3 2 

Phanerodon furcatus - - - -- 1 - 1 1 

SAN ONOFRE 

Seriphuspolitus - 3 - - - - 5 2 101 1 3 16 - 1 - 1 21 13 

Genyonemus lineatus. 68 22 - 19 6 1 6 23 21 4 40 33 - 4 - 2 14 4 

Hyperprosopon argenteum 1 - - 1 - - - - 1 - - 5 1 

Phanerodon furcatus - - 2 - - 2 - - -7 

DON LIGHT 

Seriphus poitus 2 2 2 - 5 3 19 1 15 31 1 67 - 1 1 - 4 10 

GenyonemusZineatus 22 9 46 46 16 14 5 10 9 15 16 99 - 5 1 8 17 19 

Hyperprosopon argenteum - 1 - - - - - 1 

Phanerodon furcatus - 1 -



Sex Composition (Male-M, Female-F, Indeterminate-I) of Resident Nekton Species 
Collected in 24 Hour Gill Nets at San Mateo Point on March 30-31, 1978.  

Depth 30 ft 45 ft 

Species Net Number 7-1 7-2 8-1 8-2 

Sex M F I M F I M F M M F I 

SARRANIDAE 
Paralabrax clathratus 1 0 0 1 0 0 0 0 2 

SCIAENIDAE 
CheiZotrema saturnum 1 0 1 1 0 0 1 0 0 

C Cynoscion nobilis 1 0 0 1 0 0 3 0 0 1 0 0 
7' Genyonemus lineatus 1 1 4 0 1 0 15 23 10 0 0 1 

Roncador stearnsii 2 0 0 2 0 0 
Seriphus politus 12 15 4 6 2 3 17 15 4 

GIRELLIDAE 
Girella nigricans 6 3 1 1 0 0 

EMBIOTOCIDAE 
Brachyistius frenatus 0 0 2 
Embiotoca jacksoni 0 0 1 
Hyperprosopon argenteum 0 2 0 1 1 2 0 0 3 0 0 1 
Phanerodon furcatus 0 1 0 3 0 2 0 0 1 

POMACENTRIDAE 
Chromis punctipinnis 0 0 50 

SCORPAENIDAE 
Sebastes serranoides 4 0 3 

0



jW 

Sex Composition (Male-M, Female-F, Indeterminate-I) of Resident Nekton Species 
Collected in 24 Hour Gill Nets at San Onofre on March 30-31, 1978.  

Depth 30 ft 45 ft 30 ft - Thermal Plume 

Species Net Number 1-1 1-2 2-1 2-2 3-1 3-2 

Sex M F I M F I M F I M F I M F I M F I 

SERRANIDAE 
Paralabrax cZathratus 0 1 0 0 1 0 0 1 2 

Paratabrax maculatofasciatus 0 0 1 
Paralabrax nebulifer 0 0 2 

PRISTIPOMATIDAE 
Anisotremus davidsonii 1 0 0 
Xenistius californiensis 0 0 1 

SCIAENIDAE 
Cheilotrema saturnum 1 0 0 0 0 1 0 2 1 0 1 0 0 0 1 

Cynoscion nobilis 1 0 1 1 0 0 3 0 1 2 0 0 1 0 1 4 0 0 

Genyonemus lineatus 0 2 0 0 1 0 18 9 1 10 3 1 4 9 9 1 9 3 

Roncador stearnsii 1 0 0 6 2 0 1 0 0 3 0 0 31 4 4 

Seriphus politus 3 0 0 0 2 2 6 4 1 20 12 2 0 5 0 0 2 2 
GIRELLIDAE 

Cirella nigricans 5 2 0 0 2 6 2 0 0 
SCORPIDIDAE 
Medialuna californiensis 2 2 2 

EMBIOTOCIDAE 
Brachyistius frenatus 0 1 0 0 3 0 

Dcaaichthys vacca 0 1 0 
Embiotoca jacksoni 0 4 0 
Hyperprosopon argenteum 0 2 0 0 0 1 0 2 0 23 23 0 1 6 0 

Phanerodon furcatus 0 0 1 0 2 0 
LABRIDAE 

Halichoeres semicinctus 2 0 0 
Pimelometopon pulchrum 0 2 0 

CLINIDAE 
Heterostichus rostratus 0 1 1 3 1 0 

SCORPAENIDAE 
Sebastes carnatus 0 0 1



Sex Composition (Male-M, Female-F, Indeterminate-I) of Resident Nekton Species 
Collected in 24 Hour Gill Nets at Don Light on March 30-31, 1978.  

Depth 30 ft 45 ft 30 ft 45 ft 30 ft 45 ft 

Species Net Number 4-1 4-2 5-1 5-2 6-1 6-2 

Sex M F I M F I M F I M F I M F I M F I 

SERRANIDAE 
Paralabrax clathratus 0 0 1 0 0 2 1 0 1 
ParaZabrax maculatofascia/us 0 0 2 0 0 1 

PRISTIPOMATIDAE 
Anisotremus davidsonii 0 0 1 0 0 1 

SCIAENIDAE 
CheiZotrema saturnum 3 0 0 3 1 1 

Genyonemus lineatus 0 0 1 2 17 9 1 4 3 5 16 0 3 5 3 2 10 2 
Roncador stearnsii 1 0 0 
Seriphus politus 4 11 3 23 11 16 2 8 2 16 8 0 3 7 3 29 15 6 

GIRELLIDAE 
Girella nigricans 0 1 0 1 0 0 

EMBIOTOCIDAE 
Brachyistius frenatus 1 1 0 0 1 0 0 1 0 0 0 1 0 0 3 
Damalichthys vacca 0 1 0 
Embiotoca jacksoni 0 1 0 1 0 0 
Hyperprosopon argenteum 0 2 0 0 2 0 1 0 3 1 1 0 
Phanerodon furcatus 0 1 0 0 0 2 0 1 0 

LABRIDAE 
Pimelometopon pulchrum 1 0 0 

SCORPAENIDAE 
Sebastes auriculatus 0 1 1 

0 0



0* 

Sex Composition (Male-M , Female-F, Indeterminate-I) of Select Species Collected In 4 Hour 
Gill Nets Fished Offshore San Onofre Nuclear Generating Station on March 30-31, 1978.  

Depth 30 ft 45 ft 

Select Species Net Letter A B C D W X Y z 
Fishing Window* 1** 1 1 1 1 1 1 1 
Sex M F I M F I M F I M F I M F I M F I M F I M F I 

Cynoscion nobilis 3 

Seriphus politus 2 2 3 
Genyonemus lineatus---2 
Roncador stearnei-------- ----- 3 

Hyperprosopon argentewn -1 4- - - - 1 1 
Phanerodon fureatus 
Paralabrax clathratus 
P. nebulifer 
P. maculatofasciatus 
Paralichthys catifornicus - - - 1 

Depth 30 ft 45 ft 

SeetSeisNet Letter A B A B A B AB Select Species ii Window 2*** 2 2 2 2 2 2 2 

Sex M F I M F I H F I H F I M F I M F I M F I M F I 

ynocionnobili 1 ------ --- 1 -

Seriphupo itus 1 3 1 1 3 - - 5 - 1 3 - 7 3 - 23 9 -24 9 - 38 2 

er usolitue - - - - - - 1 1 - 7 6 - 6 7 - 7 5 
Genyonemus kineatus 1 - -1 - - - --- - -
Roncador stearnsi 1 - 15 1 - - - - - - - - - - -

Hyperprosopon argentewm - 3 - - 1 - - - - - ---- - - - - - 2 
Phanerodon fut-catus------- -

0 Paratabrax cathratus-- -----
P. nebulifer 
P. maculatofasciatus 
Paratichthys catifornious __-_-_

Depth 30 ft 45_ ft 

Select Species Net Letter . A B C D W X Y - Z 
Fishing Window 3/4***A 3/4 3/4 3/4 3/4 3,4 3/4 3/4 

Sex M F I M F I M F I M F I M F I M F I F I F I 

Cynocion nobiiis 1- ------- - -- - ----- 2 - - 1 
Cyosciph onoitia 1 1 - 2 2 - 1 6 - - 5 - 6 1 - 2 5 - 13 12 2 -

Genionemus lineatus - - - - - - 1 1 - 1 4 - 8 8 - 16 14 - 27 23 
Genoe neatus5 ~~- - - - - -- - -2 Roncodor stearnet - - - 5 1 - 2 2 - - - - - - -
Hyperprosopon argenteum 
Phanerodon fureatus 
Paralabrax clathratus 
P. nebutifer 
P. maculatofasciatue- _ - _ 1-------- - - -
Paratichthys californicue 

*A fishing window refers to a four hour period corresponding 1000-1400h, 1600-2000h, 2200-0200h and 0400-0800h such that dawn, dusk, 
midday and midnight were centered on these four hour intervals.  

**Nets fished a four hour period during the interval between 0830h to 1435h.  
***Nets fished a four hour period during the interval between 1435 to 2049h.  
****Nets fished an eight hour period during the interval between 2050 to 0920h.



Sex Composition (Male-M, Female-F, Indeterminate-I) of Select Species 
Collected in Otter Trawls Offshore San Onofre Nuclear Generating Station 
at 20, 40 and 60 Feet on March 30-31, 1978.  

T-1-20 T-2-20 T-3-20 T-4-20 T-5-20 T-6-20 T-7-20 T-8-20 

Select Species 
M F I M F I M F I M F I M F I M F I M F I M F I 

Genyonemus Zineatus 5 39 6 7 23 20 1 30 19 5 22 12 8 6 15 2 1, 34 2 8 40 3 5 22 
Seriphuspolitus 3 24 23 21 16 13 - 3 21 - 1 49 7 17 31 - 4 46 - 1 11 2 1 13 
Hyperprosopon argenteum - - - - 1 1 - - 4 - - 6 - 2 1 - - - -

Phanerodon furcatus - - - - - - - - - - - - - - - - -- - 1 

T-1-40 T-2-40 T-3-40 T-4-40 T-5-40 T-6-40 T-7-40 T-8-40 

o Genyonemus lineatus 6 16 28 6 7 37 1 7 29 11 16 23 3 13 30 9 5 7 10 23 41* * * 
Seriphus politus 11 3 25 10 2 38 10 5 28 20 5 25 11 3 3 6 7 12 28 5 2* * * 
Brachyistius frenatus - 1 - - - - - - - - - - - - - - - - - - - * * 

Ebiotoca jacksoni - 1 - - - - - - - - - - - - - - - - - - - * * * 

Hyperprosopon argenteum - - 1 3 1 - - - - - - 1 - - - - - - - - - * * * 

Phanerodon furcatus - - 1 - 2 - - - - - - - - - - - - - - - 1 * * * 

T-1-60 T-2-60 T-3-60 T-4-60 T-5-60 T-6-60 T-7-60 T-8-60 

Genyonemus lineatus 34 15 1 7 1 - - - - ** ** ** 5 5 - 5 2 2 * * *j* * * 
Seriphus poZitus 5 8 - - - - 3 - - ** ** ** 2 - - 1 - 3 * * * * * * 
Phanerodon furcatus 1 8 - - - - - - - ** ** ** - - - - - - * * * * * * 

*Trawl lost 
**No sexed species 

** * *00 0



0 0 0 0 0 0 0 * 

Sex composition (Hale-M, Female-F, Indeterminate-I) of resident nekton species collected in 24 hour gill neL 
uct at a depth of 30' near or adjacent to the San Onutre Nuclear Generating Statlun on June 14-1h, 1978.  

SURVEILLANCE ZONE SAN ONOFRE DON LIGHT 1 MA___ _ 10141 ' 

STATION NUMBER 1 2 3 6 7 1 12 

REPLICATE NET NUMBER 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 

SPECIES M F I M F I M F I H F I H F I M F I H F I H F I M F I M I I H F1 I F I M F I H I II F 1 1 F 

Paraabmuxa otheatwo 002-------------001- ----- -- ----------------------- 010 

PlaUlabriaxrnaculatofasoiatus - - -0 02---------- ---- -------------------- 00 1 

Pralabunebuiiifer 10000 1-------- - ----- -------------------- 01 0--- 1 0---------010 

Cnosuion bili --- 100152--- ----- 010- ----- 001-- -001- -- 100--- 020-- 

yonetru-lineutus ------------ 002 36140111122102213016752 2------------363331 

Ronadorateazwii 900700 613 11 0 2 10 3 U I--- ---- ---------------------------- 1 00-- 

Scriphuu politus 2 6 0 6 2 2 4 4 2 3 7 0 4 5 1 3 5 2 2 8 0 0 10,0 3 1 1 1 9 1 9 1 5 7 0 2 4 0 10 22 0 13 16 0 29 21 J 

Hyperprosoponarugentewna 0 2 1 0 0 2 -- - 2 1 0 0 30 0 1 0 - - - t 1 2 0 0 2 3 0 5 50 - 0 
Fineroonurctu -- 10 ------------- -- - - - - - - - - - - -

Asaotre wideonii 0 020 2 --- 2-1-0- - ------ -- - ------------0 10- -- 2--

Chilotttatunon -- -------- 0 0 0 00 --- 1 00-------------------------- -- 

histichusagentes- - - - - - - - - - - - - - - -- - -0- 1 00 1-0 1--------- - -

nbiotouajacksoni - - --- ---------- 0 001-- --------------- - -0 0 

Rh0eo0hilIus to.ots - - 1 0 0 

Halichoevs seniblwetus - - 1 1 0 

: jtn tIt- 0 11 1 0 1 -

l0 0 

- Indicates that no Individuals of that species were captured.  

0, 1, 2, ... Indicates the number of Individuals of that sex captured.



Sex composition (Male-M, Female-F, Indeterminate-I) of selected nekton species collected in 24 hour gill nets 
set at a depth of 45' near or adjacent to the San Onofre Nuclear Generating Station on June 14-15, 1978.  

SURVEILLANCE ZONE SAN ONOFRE DON LIGHT SAN MATEO POINT 

STATION NUMBER 4 5 9 10 13 14 

REPLICATE NET NUMBER 1 2 1 2 1 2 1 2 1 2 1 2 

SPECIES M F I H F I M F I M F I M F I M F I M F I M F I M F I M F I M F I F I 

.Paratabrax clathratus - - - - 1 0 0 - - - 2 0 0 --- --- 0 2 0 0 3 0 --- 1 0 1 5 1 

P. maculatofasciatus- - - - - - - -- - -1 2-0--- -- - 2 0 

P. nebuZifer - 0 2 0 0 0 1 - -

Cynoscion nobilis 

Ocnionemus lineatus 5 0 0 3 3 0 2 0 1 1 0 0 10 8 1 4 4 3 1 1 4 2 1 2 4 11 3 - - - 0 3 1 0 1 0 

Roncador stearnsii 0 2 0- - - - 1 0 0 ---------------0 

Seriphus politus 11 5 0 5 2 0 11 22 5 1 0 20 12 0 7 10 0 10 19 1 1 1 1 6 7 0 4 2 0 14122 0 2 4 0 

Hyperprosopon argentewn 2 00 --- 6 01 7 1 3 01 31 1 0 - -------- 2 1 0 - -

Phanerodon furcatus 2 1 2 02 0 1 0 010401010-- --- 62 0 

Paralichthys californious L-010----001 

- Indicates that no individuals of that species were captured.  

0, 1, 2, ... Indicates the number of individuals of that sex captured and sexed.  

Note: In several cases individuals of resident species were returned to the 
water alive and not sexed.  

* * 0



Sex composition (Hale-M, Female-F, Indeterminate-I) of selected nekton species collected 
in daily, replicate, 5 minute otter trawls over a 48 hour period at San Mateo Point sur
veillance zone on June 14-15, 1978 at depths of 20, 40, and 60 feet.  

TRAWL NUMBER SM-T-20 SM-T-40 SM-T-60 

REPLICATE NUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

SPECIES HF I HF I FIMF I HF I MFI F IHF I MF I HE I MF IM F I 

1'azakzbrax a at hratus 

P. maculatofasciatus - -

Cynosajon nobilie - - -- - - -

Cenyonanus lineatus 0 0 3 5 5 14 - - - --- 3 4 43 15 15 20117 4129 10 12 28 5 6 0 0 0 3 35 7 8 13 8 18 

Roncador atearnaii -7 

Seriphus politus 36 14 - 37 12 1 5 10 0 0 1 0 2 15 0 5 9 1 171111 33 17 0 - - - - - - 0 15 0 0 2 0 

Hyperprosopon argenteun - - - 0 1 6 - - - - - - 0 0 1 - - - - - - 3 3 0 3 3 0 0 31 0 0 1 

Phanerodon furcatus 0 0 3 0 0 1 0 13--- 0 0 2 0 2 11 0 1 7 0 1 8 0 0 2 1 3 6 2 18 0 4 0 17 

Paratichthys oatifornicus --- 0 01-- ---- ----- 0 0 1 0 0 2 0 0 1 - - - 0 0 6 - -

- Indicates that no individuals of that species were captured.  

0, 1, 2 ...... Indicate, the number of individuals of that sex captured.



Sex composition (Male-M, Female-F, Indeterminate-I) of selected nekton species collected 
in daily, replicate, 5 minute otter trawls over a 48 hour period at San Onofre surveil
lance zone on June 14-15, 1978 at depths of 20, 40, and 60 feet.  

TRAWL NUMBER SO-T-20 SO-T-40 SO-T-60 

REPLICATE NUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

SPECIES M F I M F I M F I M F I M F I M F I H F I H F I M F IMF I M F I M F I 

Paralabrax clathratus 

P. macuatofasciatus - - -

P. nebulifer - - ---- - - - - - - - -- ----------- -

Cynoscion nobilis 

Genyonemus l-ineatus 1 1 48 0 0 3 0 1 0 3 1 1 6 4 40 19 9 22 6 13 31 8 5 37 

Roncador stearnsii -- 2 0 0 

Seriphus politus 8 6 36 27 23 0 0 0 50 4 2 44 2 13 0 4 11 4 2 12 1 0 1 0 4 3 0 - - -

Hyperprosopon argenteum - - - 0 0 3 - - - 0 0 1 - - 0 1 1 0 0 .2----0 2 

Phanerodon fureatus 0 0 4 - -------- 0 1 8 U 0 9 1 1 11 0 0 9 - -

Paralichthys californicus -00 5 0 03--- 0 0 2001001 

- Indicates that no individuals of that species were captured.  

0, 1, 2. ..... Indicates the number of individuals of that sex captured.



Sex composition (Male-H, Female-F, Indeterminate-1) of selected nekton species collected 
in daily, replicate, 5 minute otter trawls over a 48 hour period at Don Light surveillance 
zone on June 14-15, 1978 at depths of 20, 40, and 60 feet.  

TRAWL NUMBER DL-T-20 DL-T-40 DL-T-60 

REPLICATE NUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

SPECIES M F I M F I M F I M F I M F I M F I M F I M F I MHF I F I M F I M F I 

Paralabrax clathratus - - -

P. maculatofasciatus - - - - - - - - - -

P. nebulifer - - -

Cynoscion nobilis 

Genyonemus lineatus 0 0 1 0 0 1 7 0 43 0 0 19 6 4 40 10 6 34 15 10 25 111 1 38 14 4 5 3 10 17 23 14 13 7 2 8 

Roncador stearnsii 

Seriphus politus 6 1 42 3 16 4 11 21 18 21 11 18 1 8 7 4 3 0 4 3 23 2 0 19 - - - - - -- 12 9 0 9 16 0 

Hyperprosopon argenteum 0 0 2--- 0 0 8 - - - - - -- 0 0 2 0 0 3 - - - - 1 0 0 2 2 0 - -

Phanerodon furcatus 0 0 2 0 1--- 0050 02 --- 00 6 0 0 20 0 1 2 5 5 0 0 2 0 0 2 

Paralichthys californicus 0 0 2 C 0 1 - --- -- - 0 0 100 1 001--- 0 0 1007002 - -

- Indicates that no individuals of that species were captured.  

0, 1, 2. ...... Indicates the number of individuals of that sex captured.



Sex composition (Male-M, Female-F, Indeterminate-I) of resident nekton species collected in 24 hour gill ne~ts 
set at a depth of 30' near or adjacent to the San Onofre Nuclear Generating Station on August 15-16, 1918.  

SURVEILLANCE ZONE SAN ONOFRE DON LIGHT SAN MATEO POINT 

STATION NUMBER 1 2 3 6 7 8 11 12 

REPLICATE NET NUMBER 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 

SPECIES M F I H F F I M FF I I IN I M F FIF F I M F I M F I M F I 

Paralabrax clathratus - - - 0 1 0 0 1 0 0 00 

Genyonerus lineatus 2* * * * * * 2 *1* *64 0 1 2 2 [0 * 00 1 0 1 0 75 2 10 311 

Roncador stearnsi - - 00 1 - - - - --- ----------- * -- - 1 0 0 - -*----- ---- 10 

Seriphus poliiu 2 8 0 2 8 0 3 7 0 3 7 0 1 9 0 6 4 0 4 6 0 4 6 0 3 7 0 2 8 0 3 6 1 1 9 0 0 4 2 1 1 0 11 34 1 12 33 1 

Hyperprocopon agentum 0 200102 1 0 0 0 3 0 1 1 0 0 4 - ----- 0 1 0 - - - 2 5 0 0 2 0 1 1 1 

Phanerodonfurcatus -------------------------- ----- 22 0- - 10 0 100100 

Porichthys myriaster -- -- --- - - - - -- - ------ - - - - - - - - -010 

Anisotremus davidsonti - - - - - - - - - - - - - - - _ _ _ _ _ _ _ 1 0 0 

Cheilotrema satumum. - - 1 0 0 . .  

Girella nigricans - - - - - - 0 2 0 

Rcermonibla azurea 1 0 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Amphistichusargenteus - - - - ------------ ------- -- -- ------------ ------------ -

kenah aca 1 0i0g-- ------------ --------- ---------- ----------0- -2

urbiotoca jacksoni 0 1 0 1 0 0 - - - 0 3 0

Rhaeochilus toxotes 0 1 0 - - O 1 - - -0 

-ali-hoe-es semicinct- 1 0 0 - - - -1-1 - - -

Pimelometopon puilchawn- - - - 0 1 0 - - - - - -1 0 0 - - - - 1 0 0 

Heterostichus rostrats-- - - 1 0 0 - -

Peprius simillimus 0 1 0 - - - 1 C-3 0 --- 2 51 0 1 0 - - - ------

Sotpaena guttata - - - - - 0 0 1 

Seba12tes rast3-l-i--p-.- 1 0 1 0 - - -- ------------Seascsagrci~rr --- 1 ------------------------------ _ _1--- I------ -- -- -- 

- Indicates that no individuals of that species were captured, 

0, 1, 2, .. , Indicates the number of individuals of that sex captured.  

* * 0



Sex composition (Hale-H, Female-F, Indeterminate-I) of selected nekton species collected in 24 hour gill nets 
set at a depth of 45' near or adjacent to the San Onofre Nuclear Generating Station on August 15-16, 1978.  

SURVEILLANCE 7N: SAN ONOFRE DON LIGHT SAN MATEO POINT 

STATION NUMBER . 4 5 9 10 13 14 

REPLICATE NET NUMBER 1 2 1 2 1 2 1 2 1 2 1 2 

SPECIES H F I H F I H F I H F I M F I M F I H F I H F I M F I M F I M F I M F I 

ParaLabrax clathratus - - - 0 1 3 - - - 0 10 010------ 0 - - - - -- -0 0 1 1 1 0 

P. maoulatofasciatus ------------------------- 2 1 C - ---------------------

P. nebulifer - .0 1 0 - --- ------ - - - 1 0 0 1 1 0 - - 2 0 0 

Cynoscion nobilis --- --------- -------- 001 

GenYonemus tineatus 1 0 0 2 0 0 2 1 0 2 1 0 19 15 16 23 6 21 2317 10 14 17 19 8 7 /1- 1 2 0 

Roncador stearnsii 0 1 0 0 1 0 - ----------- 1 0 -

Seriphus politus 2 3 0 9 7 0 8 14 0 7 8 0 16 19 1 3 11 2 7 10 0 4 34 0 12 l1 0 1 8 0 2 1 1 3 3 0 

Hyperprosopon argenteum 0 0 1 1 0 .0 0 1 2 0 3 2 0 0 1 1 4 0 1 2 0 - - 5 1 0 1 2 0 5 7 0 8 6 0 

Phanerodon furcatus 3 1 0 2 5 0 5 1 0 1 5 0 1 0 0 3 18 0 1 1 0 - - - 1 3 0 2 2 1 1 1 1 0 7 1 

Paratichthys californicus - 0 1 0 0 1- - - 0 0 1 

- Indicates that no individuals of that species were captured.  

0, 1, 2. ...... Indicates the number of individuals of that sex captured.



Sex composition (Male-M, Female-F, Indeterminate-I) of selected nekton species collected 
in daily, replicate, 5 minute otter trawls over a 48 hour period at San Mateo Point sur
veillance zone on August 15-16, 1978 at depths of 20, 40, and 60 feet.  

TRAWL NUMBER SM-T-20 SM-T-40 SM-T-60 

REPLICATE NUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

SPECIES M F I M F I M F I M F I M F I M F I M F I H F 1IM F 1 M F I M F I M F I 

Paralabrax coathratus 

P. maculatofasciatus-------- 

P. nebulifer 

Cynoscion nobilis 

D Genyonemus lineatus -- -13 11 18 1 0 3 0 0 10 1 1 0 2 2 0 0 0 3 0 0 1 -

Roncador stearnsii 

Seriphus politus 16 16 18 10 7 33 1 2 47 0 0 50 0 0 4 0 0 3 0 1 3 - -

Hyperprosopon argenteum 0 0 3 - - - - - - 0 0 4 0 4 1 1 0 0 0 5 0 1 2 - - - - -- 2 1 3 

Phanerodon furcatus 0 3 0 - - - 0 0 2 0 1 1 0 0 8 1 0 1 0 0 3 0 0 4 - - - - - - - 1 0 0--

Paralichthys californious 0 0 5 0 0 4 0 0 4 - - - 0 0 3 0 0 2 0 0 1 0 0 2 0 0 1 0 0 1 1 0 

- Indicates that no individuals of that species were captured.  

0, 1, 2. ..... Indicates the number of individuals of that sex captured.



Sex composition (Male-M, Female-F, Indeterminate-I) of selected nekton species collected 
in daily, replicate, 5 minute otter trawls over a 48 hour period at San Onofre surveil

lance zone on August 15-16, 1978 at depths of 20, 40, and 60 feet.  

TRAWL NUMBER SO-T-20 SO-T-40 SO-T-60 

REPLICATE NUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

SPECIES M F I M F I M F I M F I M F I M F I M F I M F I M F I M F I M F I M F I 

Paraiabrax ciathratus 

P. maculatofasciatus - - - - - - - - - - - - - - - - -

P. nebutifer - - - - - -

Cynoscion nobilis -- -----------------

Genyonemus lineatus 0 0 16 1 1 48 0 0 25 0 0 50 9 4 9 15 1123 0 0 50 4 6 40 0 0 1 

Ronwador stearnaii - - - - - -

Seriphus politus 24 16 10 1 2 47 3 3 44 0 3 47 5 1 2 5 8 1 2 4 17 2 2 41 0 0 1 

lyperprosopon argenteum 0 0 .3 0 0 1 0 0 15 - - - 0 0 4 3 2 0 - - - 0 0 
I__ _ _ _ _ _ _ -- t - - - - - - -1 0 - - - -- - - -

Phanerodon furcatus 0 1 23 010 8 0 0 50 -- ------- - - - 0 2 0 

Paralichthys californicus - - - 0 0 1 -1 - 0 0 1 0 0 1 - -- - - - - 1- -

- Indicates that no individuals of that species were captured.  

0, 1, 2, ... Indicates the number of individuals of that sex captured.



Sex composition (Male-M, Female-F, Indeterminate-I) of selected nekton species collected 
in daily, replicate, 5 minuteotter trawls over a 48 hour period at Don Light surveillance 
zone on August 15-16, 1978 at depths of 20, 40, and 60 feet.  

TRAWL NUMBER DL-T-20 DL-T-40 DL-T-60 

REPLICATE NUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

SPECIES H F I M F I M F I M F I HF I M F F I F I F 1 M I I MFF I M F I M F I 

Paratabrax clathratus 

P. maculatofasciatus - - - - - - -

P. nebulifer - - - - - - - -

CUynoscion nobilis -

Genyonemus lineatus 0 0 50 0 0 50 0 0 50 0050 - - - 29 17 4 16 2 32 2 1 4-- - - 4 2 5 2 0 2 

Ronador stearnaii 

Seriphus politus 3 1 46 15 7 28 3 1 46 2 0 48 0 0 3 - - 1 2 0 

HIperprosopon argenteum - -- 0 0 1 0 0 1 - - - - - - --------- ---- 0 2 0 

Phanerodon furcatus - - - 00 1 0 0 1 0 0 1 - - - 0 2 4 0 2 8 1 0 11 2 1 0 1 0 0- - -0 5 0 

Paralichthys californicus - -- - 0 3 1 0 1 0 0 4 0 0 1100-- 

- Indicates that no individuals of that species were captured.  

0, 1, 2, ... Indicates the number of individuals of that sex captured.  

* * 0



* CC*CC* 
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Sex composition (Male-M, Female-F, Indeterminate-I) of resident nekton species collected in 24 hour gill nets 
set at a depth of 30' near or adjacent to the San Onofre Nuclear Generating Station on October 11-12, 1978.  

SURVEILLANCE ZONE SAN MATEO POINT SAN ONOFRE DON LIGHT 

STATION NUMBER 11 12 1 2 3 6 7 8 

REPLICATE NET NUMBER 1 ?2 1 2 1 2 j 2 2 1 2 1 2 1 2 

SPECIES MFI MFI MFIMFI MFIM FI MFIMFI MF IM FIM F I M FI MFI M FI MF IMFI 

Paralabraclathratus 100 004 201101-------------- -------------------------- 001-----

P. maculatofasciatus _ _ - - - - - - - - - - - - - - - - -

P.nebutifer 101 114 012 - 010201-----------------001 001020 - -- 130210------

Cynosionnobilis 400010100200110* **------001100------- --------- 020102--

Genyonemustineatus - - 131011 130100050101 354 0130 50 363 5124162251351 

Roncadorstearnsii ------------------------------ ** *------100 006 

Seriphus politus 5 2112 0 2 0 2 7 1 5 8 3 15 211 7 7 15 4 24 22 4 1 6 3 17 17 16 11 20 12 16 11 10 15 7 3 13 27 9 12 17 9 32 11 7 38 12 0 

Hyperprosoponargentem --- 02 0---200010 

Phamerodonfurcatus 00101030----0--- ------ 200010--- - ------------ 010 100020---100 

Pamlichthyscalifornicus ---- -- -00 1- - - - - - - - - - - --- --- ----- - -- -

Embiotoca jacksoni *** *** 100--- 100100-----------------100 

Sebastesrastrelliger ----- ------------ 001--------- --------------- -------- -- --- ------ 100 

Oamlichthyevacca ------ ------------ 100---------------------------------100 

Girellanigricans --- ---------.--- ------ ------------------------ -- 001--- --

PepalZus similliM s --- - - - - - - - - ---- - - - - - - - - -- - - - 101 

Cheilotremasaturnwn ***432020------ ----- -- ---- ------------------------------- ---------- 100 

Rhaeochilustoxotes --- 1 0 0 - - - - - - - - - - - - - - - - - - ---  

Chilarataylori - - - 0 0 1 - - - - - - - - - - - - - - - - - - ---- -

ediaunaeaaiforniensis --- 010--------- --------- -----

Anisotremesdavideonii --- 00 1 --- - -- - - -- - --- - - - --- - - -

Halichoeressemcinctus * * * * * * 0 1 0 - -- --- -

Sebastesaurioulatus 0- - - - - - - ----------------- - ----- -- --- 001 -----

- Indicates that no individuals of that species were captured.  

0, 1, 2, .... Indicates the number of individuals of that sex captured.  

* Measured but not sexed, in compliance with ETS-PEM specifications.



Sex composition (Male-M, Female-F, Indeterminate-I) of selected nekton species collected in 24 hour gill nets 
set at a depthof 45' near or adjacent to the San Onofre Nuclear Generating Station on October 11-12, 1978.  

SURVEILLANCE ZONE SAN MATEO POINT SAN ONOFRE DON LIGHT 

STATION NUMBER 13 14 4 5 9 10 

RFPTTrATF NFT NMFFR 1 2 1 2 1 2 1 2 2 1 2 

SPECIES M F I H F I M F I M F I M F I MI F. I M F I FI I I M F I M F I 

Paratabrax olathratus 0 0 1 0 0 2 0 0 1 - - - - - - - - - 0 1 0 --- 1 1 0 0 - - - - - - 2 1 0 

P. maculatofasoiatus---------------_-_-_- _--- _----- -- - - - - - 1 1 0 

P..nebulifer 0 1 3 1 2 1 0 0 -0 1 1 1 0 1 1 1 1- - 1 0 0 

Cynoscion nobilis 2 0 1-- - - - - - - - - - - - - - - - - - - - - 1 0 0 - - - - -

Genyonanustjneatus 02012 0 --- 13 0---.0 106 11 3 16 9 0 17 22 0 15 7 0 10 21 0 22 21 0 

Roncador stearnaii _ - - - _------- 1 0 0 -- - -.--.............  

Seriphus politus 8 10 10 8 6 1 3 L2 9 4 18 11 6 9 1 5 2 0 4 13 4 6 5 2 20 15 11,25 3 2 11 12 1 24 13 6 

Hyperprosopon argentewn 3 3 0 1 1 0 4 1 0 8 8 0 0 2 0 2 0 0 3 4 0 0 3 *0 0 1 0 - - - 0 0 2 3 2 0 

Phanerodon furcatus 1 3 0 2 0 0 - - - 2 4 0 5 1 0 2 3 0 2 1 0 5 2 0 9 7 0 1 1 0 1 0 0 5 2 0 

Paralichthys californicus - - - - - -- - - 0 0 1- ---- ------ - - - - 0 0 11-- 1 0 0 

- Indicates that no individuals of that species were captured.  

0, 1, 2, . Indicates the number of individuals of that sex captured.  

0 0



e 0 0 

0 

Sex -composition (Male-M, Female-F, Indeterminate-I) of selected nekton species collected 

in daily, replicate, 5 minute otter trawle over a 48 hour period at San Mateo Point surveillance 

zone on October 11-12, 1978 at depths of 20, 40, and 60 feet.  

TRAWL. NUMBER SM-T-20 SM-T-40 SM-T-60 

- -- --- 3 4 12 3 4 1 2 3 4 

RPIAENME iF IH F IM F I M F I M F I -M F I H F I M F I M F I M F I M F 1M1 

SPECIESm F I F IM F 

o P. macu- --ls wo- - - -- 

- n i clat tat n nidas of tha -p~C wer captured. -- -

I- - -.-n-a- -t-h- -

P. nebutifer 

(,~j~pcrus lieaus8 3 8 1C8 32 3 0 3 4 9 37 3 4 28 1 7 18,3 2 13 1 2 7 - - -- - - - - - - -

'041r poits14 2016 2 13 25 98 336 11 33 1 1 132 1 170 0 11 0 0 4 

m~porprosopon agenteum t35-2---2

00 2 - - -01 
-

0- 0 2 0 7 3 0 1 
rhancrodon fur-catus 21 5 0 1 0 0 1 0 0 110 2 07 3 0 1 I 

---- --- - 0 00 1 -00 1 0 0 5 0 0 2 - - - 0 1 

jPara, jichthy1s californious B 1 --- 0 02 - -

- indicates that no individuals of that species were captured.  

, 1, 2, Indiantes the number of individuals of that sex captured.



Sex composition (Male-H, Female-F, Indeterminate-I) of selected nekton species collected 

in daily, replicate, 5 minute otter trawls over a 48 hour period at San Onofre surveillance 
zone on October 11-12, 1978 at dpeths of 20, 40, and 60 feet.  

TRAWL NUMBER SO-T-20 SO-T-40 SO-T-60 

REPLICATE NUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

SPECIES i I I F- FIH F I -- -I FIMFI 

_ _untabrax clathratus_ 
-- - - - - -- - -

P. maculatofasciatus 

P.nobutifer - -- 001--- - --------- 0 0-1 ---------- ---- 

Cnoscion nobilis 

Geiyoncus lineatus 3 5 12 3 6 9 3 30 3 14 4 2 7 41 1 2 16 2 8 40 5 2 '3 - - 1 1 0 23 8 4 36 9 5 

Roncador - - - -- - - - - - - - - - - -

Schri >hu politus 9 10 31 8 11 31 17 10 23 20 11 19 9 2 39 0 0 7 3 6 41 1 1 48 -1 0 1 8 9 9 

Iliperprosopon argenteum - - 1---- - - - - -001 3 5 0 32,0 3 8 0 9 140 

rhancrodon furcatus --- -36 26 3 02 1 0100 3 2 0 

T::mlichthcsalifornicua -- -- -- 00 2 0 0 1 - ' 1 000 16 

- Indicates that no individuals of that species were captured.  

0, 1, 2,... Indicates the number of individuals of that sex captured.  

0 0



Sex -composition (Hale-M, Female-F, Indeterminate-I) of selected nekton species collected 

in daily, replicate, 5 minute otter trawle over a 48 hour period at Don Light surveillance 

zone on October 11-12, 1978 at depths of 20, 40, and 60 feet.  

TRAWL NUMBER DL-T-20 DL-T-40 DL-T-60 

REPLICATE NUMBER 1 3 4 1 2 3 4 1 2 

SPECIES H F I H F I H F I H F I M F I M F I H F I H F I H F I M F I MF I 1 F 

aalabraxclatiatus 
- - --------------

I P. maculaofasciatus - - -- - - - - - - - - - - - -

P.nbtfi -------- 
- - - - - -- -- ---- 

Cy1noscionnobilis 00 1------------------ - - ----------

G'Cliyoflcr itectuS 4 2 304 8 38 0 10 0 0 1 3 6 2610 6 25,6 3 41 0 0 4825 23 34124 13 0 110 0 50 

Roncadorstearnsii 

Srihapolitus 
1536212381319128 001 021527101953600 505 2231229 3 35 

jycij~osopo n aI te u 1 - 0 1 0  - - - - - - 0 0 1 7 7 0 5 3 0 5 4 1 7 3 0 

U______010 1100 rodon furcatu 0 - - - 0 1 9 0 1 5 0 1 130 12 0 - - - 0 0 1 0 0 1 - - -108 

---- h ------ nc-----------onf-----------catus--------------------------
1:walichthys californicus 0 0 1 0 0 2 0 0 2 0 0 1 00 1 0 0 2 02 10 0 2 0 1 00 

- Indicates that no individuals of that species were captured.  

0, 1, 2, . Indicates the number of individuals of that sex captured.



Sex composition (Male-M, Female-F, Indeterminate-I) of resident nekton species collected in 24 hour gill nets 
set at a depth of 30' near or adjacent to the San Onofre Nuclear Generating Station on December 12-13, 1978.  

SAN MATEO POINT SAN ONOFRE DON LIGHT 

STATION NUMBER 11 12 1 2 3 6 7 8 

REPLICATE NET NUMBER 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 

SPECIES MF IMFIMFIMFI MFI MFIMFIMFI M FIMFIM FIMFIM FI MFIMFIMFI 

Paralabrax clathratus - - - - - - - - - - -- - - -- - - - .-

P. maculatofasciatus - - - - - - - - - - - - - - _ _ - -- -

P.nebuZifer --- 003-----------------0 10 --- 020002- ---------------------- -- 001 - -- 001----

Cynoscionnobilia -- - 110 0 0 31 10 1 6 01 4 0 4 3 10 0 2 - - -0 31 

Genyonenuslineatus ------------------------ 54102 05 3251102130311n --- 0101 31001222110 

Roncador stearnsii 

Seriphuspolitus -- -010270523228000105 254051164..... - -- 022022---011 
Serphu poitu - - - - - - - --- - - - 0 11 - -1 - --- -

lyperprosopon argentewn --- 0110033104403430132201 00001 -- - - 010010--- -- --

Phanerodonfureatus 030200101101481126 2 12209233305301 20 0 0 1 V0 120300520870 

Paratichthysoatifornious-------------------------------------------- ------------- -- 00 1--------------------------- ---- -

o Sebastearastrelliger------------------------------001- --------- ----- ------ ------------------------------- -----------
Seats ateZie - - - - - - -- - - - - -001 - - - - - - - - - - - - - - - - - - - - - - - - - - -

hbiotocajacksoni - - -** - - -0 10 2801190 00 1- -- 0 10 - -

Cheilotremasaturnum 340***1 201402 131041001102 --- 010 -------------- 110---120 

Soorpaenaguttata 100--- --- 0 01001 100--- -- 001002001--

Damaichthys vaoca--- - -- - - - - - - - -120 0 1 0---------0 

Halichoeres semicinctue-------------------------- 0 1 0 ------------------------

Xenistiusociforniensis-------------------001--- 011---002---------------001--001002 -

Cymatogaster aggregata- - ---- - ---------- 1 0 0 1----I - - 1 0 2----------------------- - - -I 

Anisotremus davidsoni 111-- 1 ---- - O 0 2---------------- - - - - - - 0 1 0 - 1- 0 1 0 

Pimelometopon pulch -------------------------------------------------------um-------------------01 

Heterostichu rostratu - - - * -

- Indicates that no individuals of that species were captured.  

0, 1, 2, ... Indicates the number of individuals of that sex captured.  

* Measured but not sexed, in compliance with ETS-PEM specifications.  

* * 0



Sex composition (Male-M, Female-F, Indeterminate-I) of selected nekton species collected in 24 hour gill nets 

set at a depthof 45' near or adjacent to the San Onofre Nuclear Generating Station on December 12-13, 1978.  

SURVEILLANCE ZONE SAN MATEO POINT SAN ONOFRE DON LIGHT 

STATION NUMBER. 13 14 4 5 9 10 

REPTdCATENETNUMHBER 1 2 1 2 1 1 2 1 2 1 2 

SPECIES M F I M F I M F I M F I M F I MF-I M I N FI M F I H F I M F I H F I 

Paraiabr=clathratua --- 5313001--- ------------- 002011 

P.maculatofasciatus 

P.nebutifer 001101001 010 00402 1---0 24 - -

Cynosionnobilis 100100210200 020- - 0 10 

Genyonemus ineatus - - .0 1 0 1 0 1 ----------. 0 1 

*Ronoador atearnaii - 7- 

Seriphus politua - - -0 1 0 ---------- --- - - - - - - - 1 2 0 -

Hyperprosoponargenteum- ------------ 100--- 1001 03 -

Phanerodon furcatus 5 130 --- 0 1 0 1 2 0 18 28 0 -- 15 12 0 4 1 1 - - - - - - - -

Paratichthya californious 

- Indicates that no individuals of that species were captured.  

0, 1, 2. ****. Indicates the number of individuals of that sex captured.



Sex -composition (Male-N, Female-F, Indeterminate-I) of selected nekton species collected 

in daily, replicate, 5 minute otter trawls over a 48 hour period at San Mateo Point surveillance 
zone on December 12-13, 1978 at dpeths of 20, 40, and 60 feet.  

TRAWL NUMBER SM-T-20 SM-T-40 SM-T-60 

REPLICATE NUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

S E F I H F I M F I H F I H F I -M F I M F I H F I H F 1 M F I M F1 I 

-P CI S-T- -

Faralabrax clathratus 

I P. maculatofasciatus 0 0 1 _ -- 0-0-1----0

V1~~~~ 0tj1--J--i 00 o P. nobutifer 

Cynoscion nobilis 

Genyonemus lineatus 0 01 --- 0 0 7 0 0 1 

Roncador stearnaii ------------------ - -- -- 

c hspolitus 0 0 1 - - - - - - - 0 0 6---

11UPorprosopon argenteura-- ---- --- - - 1 1 0 - - -

rhancrodon furcatus 0 3 0 0 0 4 07 - - -_ 

i-ra~ichths californicus -0 0 3 0 0 1 0 0 1 - -- 0 3 0 0 .1 0 01 1 1 0 1 

- Indicates that no individuals of that species were captured.  

0, 1, 2, .. Indicates the number of individuals of that sex captured.



Sex composition (Male-M, Female-F, Indeterminate-I) of selected nekton species collected 
in daily, replicate, 5 minute otter trawls over a 48 hour period at San Onofre surveillance 

zone on December 12-13, 1978 at depths of 20, 40, and 60 feet.  

TRAWL NUMBER SO-T-20 SO-T-40 SO-T-60 

REPLICATE NUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

SPECIES M F I F I M F I F I M F I F I M F I M F I M F I FI F I M FI 

P. maculatofasciatus 

P.nebulifer 10---- -------- 001 ---- --- --- -- --

Cynoscion nobilis 

Genyonemusiineatus ---- ------ ----------- 0347006001--- --- -

Roncador stearnsii --- - ------

Seriphuspolitus 00130 026002001--- 00500050004 

Hyperprosoponargenteum- ------- -- 220---300 56 0010------ --0-0

Phanerodon furcatus 3 0 240 0 23 0 0 17 - - 3 0 0 2 0 2 29 - - - - - - -

Paratichthyscalifornicus 0080 07 --- 00200 200 3002002---10 112--- ---- 001--

- Indicates that no individuals of that species were captured.  

0, 1, 2, ... Indicates the number of individuals of that sex captured.



Sex composition (Hale-H, Female-F, Indeterminate-I) of selected nekton species collected 

in daily, replicate, 5 minute otter trawle over a 48 hour period at Don Light surveillance 
zone on December 12-13, 1978 at depths of 20, 40, and 60 feet.  

TRAWL NUMBER DL-T- 20 DL-T-40 DL-T-60 

REPLICATENUMBER 1 2 3 4 1 2 3 4 1 2 3 4 

SPECIES F I M F I H F I H F I M F I -M F I H F I mF I FIMF IM F I 

aaabr-ax clatlratua -I 
al . --- -- ---- - --- -- --- -

P. maculatofasciatus - - - - -

Cynoscion nobilis- - - - - - - - ---- - - - - - - - - - - -

GenyonCrnes lineatus 0 0 1 0 0 1 0 0 31 0 0 24 

Rnoador stearnsii - - - - - - - - - - - - - -

scriphu4 politus 0 0 17- 0 0 50 3 

-yperprosopon argontoum - - - - - 0 - - - - - - - - - - -

hliancrodon furcatus 0 0 - - - - - -

0 8alichthys- -- 002-- -00f2 30 00101003 0070 02102 401 

- Indicates that no individuals of that species were captured.  

0, 1, 2, ... Indicates the number of individuals of that sex captured.  

0 
_ *00 0 0



Temperature (oC) and Transmissivity (%T) profiles and approximate time of day obtained 

during the Fish-Receiving Water survey of March 30-31, 1978.  

TEMPERATURE C 

SAN MATEO POINT SONGS DON LIGHT 

Station: 7 8 3 1 2 4 5 6 4 5 6 
Time:.. 0930 0942 1030 1040 0800 0830 0803 0815 0835 0845 1105 1122 1157 1228 1250 1310 

Station depths 30' 30' 45' 45' 30D' 30D'* 30' 30' 45' 45' 30' 30' 30' 45? 45' 45? 

Surface 17.1 16.8 17.2 16.8 18.8 19.9 16.4 16.1 15.9 16.1 17.2 17.0 17.0 16.8 16.8 16.8 

Mid-Water 16.5 16.5 16.6 16.5 16.8 16.9 16.4 16.0 15.6 15.8 16.8 16.9 16.9 16.6 15.7 16.7 

Bottom 16.5 15,9 15.9 15.6 16.2 16.8 15.9 15.8 15.1 15.5 16.1 16.2 16.3 15.3 15.3 15.3 

PERCENT TRANSMISSION 

SAN MATEO POINT SONGS DON LIGHT 

Station depths 30' 30' 45' 45' 30D' 30D' 30' 30' 45' 45' 30' 30' 30' 45' 45' 45' 

Surface 7 7 74 74 3 11 4 5 64 64 23 21 26 51 58 53 

Mid-Water 25 40 73, 73 30 5 6 20 71 70 31 31 40 67 69 45 

Botton 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

*30D' station located near SONGS Unit 1 discharge.



Temperature (0C) and Transmissivity (%T) profiles and the approximate time of day 
obtained during the Fish-Receiving Water survey of June 14-15, 1978.  

SAN MATEO POINT SAN ONOFRE DON LIGHT 

Date: 6/14/78 6/15/78 6/14/78 6/15/78 6/14/78 6/15/78 
Time: 1350 1340 1415 1430 1520 1535 1505 1525 1555 1610 1545 1600 

Sta depth 30' 45' 30' o 45' 30' 45' o0' o o 045' 30' o45' 
Depth(m) oC %T oC %T oC %T C %T C %T C %T C %T C %T C %T C %T C %T C %T 

0 20.8 37 20.7 64 19.6 70 19.8 73 20.3 42 20.0 54 19.7 20 19.6 52 20.3 46 19.8 49 19.6 40 19.8 50 

1 20.3 36 20.5 64 19.6 71 19.7 75 20.2 42 19.9 54 19.6 18 19.6 51 2C 2 47 19.8 50 19.6 40 19.8 50 

2 19.8 30 20.3 64 19.6 71 19.3 74 19.4 42 19.8 54 19.5 15 19.4 51 20.2 4' 19.8 50 19.4 38 19.7 49 

-3 19.2 24 20.0 50 19.5 70 19.1 73 19.2 44 19.5 51 19.2 32 19.3 49 19.9 46 19.6 50 19.0 30 19.6 49 

4 18.1 11 19.7 48 19.2 64 19.0 72 18.4 24 19.2 49 19.0 36 19.0 44 19.7 46 i9.3 48 18.5 24 19.5 48 

5 18.0 10 19.4 45 19.1 62 19.0 71 17.7 12 18.7 54 18.7 20 18.8 36 19.5 44 18.7 46 18.3 22 19.5 48 

us 6 17.8 10 19.4 42 19.0 59 19.0 68 17.0 30 18.5 52 18.1 6 18.5 30 19.2 37 18.4 42 17.8 19 19.1 47 

1 7 17.2 10 19.1 40 18.9 54 19.0 63 16.3 43 17.2 52 17.2 3 18.3 23 18.8 13 17.7 36 17.2 6 19.0 46 

8 16.3 9 18.8 40 18.7 42 18.8 58 16.0 28 16.6 43 17.1 3 17.9 20 18.1 7 17.8 35 16.2 3 18.5 40 

9 15.7 4 18.5 40 18.6 22 16.8 21 15.8 10 16.0 28 15.0 1 17.2 10 17.4 2 17.5 30 15.4 8 17.9 39 

10 15.5 4 17.0 42 18.4 15 15.9 20 15.6 6 15.1 25 15.0 1 16.3 28 17.3 1 17.4 29 15.3 5 17.2 28 

11 16.8 42 15.1 18 14.5 24 15.9 22 15.6 23 16.6 22 

12 15.8 42 15.0 12 14.5 20 15.4 32 14.6 11 16.1 21 

13 15.4 30 14.9 8 14.5 16 14.2 30 14.4 4 14.6 18 

14 14.3 15 14.9 3 14.5 16 14.1 10 14.1 2 13.9 26 

15 13.7 1 13.7 5 

0*e



6** 0 

Temperature (oC) and Transmissivity (%T) profiles and the approximate time of day 

obtained during the Fish-Receiving Water survey of August 15-16, 1978.  

SAN MATEO POINT SAN ONOFRE DON LIGHT 

Date: 8/15/78 8/16/78 8/15/78 8/16/78 8/15/78 8/16/78 

Time: 1425 1410 1445 1430 1525 1545 1600 1615 1600 1620 1650 1705 

Sta depth 30' 45' 30' 0 45' 30' o 45' o30' 0 45' 30 45 30' 45' 

Depth (m) 0 0 %T 00 %T OC %T C0 %T 0 0 %T_ 00 %T 00 %T 00 %T 00C %T 00C %T I %T 00 %T 

0 20.8 46 20.8 48 19.0 30 19.4 40 20.9 40 21.1 48 18.5 8 19.4 40 20.0 12 20.2 3 17.7 10 18.5 34 

1 20.8 46 20.7 48 19.0 38 19.2 42 20.8 41 21.1 50 18.5 6 19.4 42 19.8 12 20.2 3 17.7 1 18.5 36 

2 20.8 46 20.6 48 19.0 29 19.2 41 20.7 41 21.0 50 17.7 5 19.4 42 19.7 12 20.0 3 17.2 1 18.5 36 

3 20.8 46 20.6 48 18.5 27 19.0 40 20.4 37 .20.8 49 17.2 4 19.4 36 19.3 14 20.0 3 15.3 2 18.1 36 

4 20.7 46 20.4 47 18.5 24 18.5 38 19.8 26 20.3 46 16.8 4 19.0 34 18.8 18 20.0 3 14.7 3 18.1 36 

5 20.4 43 20.3 46 18.5 21 18.5 36 19.4 20 19.8 38 16.4 4 18.1 27 17.8 20 19.7 3 14.2 2 18.1 36 

6 20.2 38 19.6 38 18.1 16 18.1 36 19.1 14 19.0 28 15.9 4 18.1 20 16.8 30 19.2 3 13.6 1 17.7 36 

7 19.9 31 19.1 34 15.9 20 17.7 36 18.7 7 18.5 15 15.3 8 17.2 18 16.5 33 18.3 3 13.6 17.2 42 

8 19.0 25 18.9 34 14.7 22 17.2 42 15.8 2 16.5 38 13.6 24 16.8 26 16.1 10 16.5 5 13.0 16.4 44 

9 16.6 10 18.0 31 14.2 4 16.8 44 15.3 0 15.3 40 13.6 10 15.9 38 15.3 6 15.8 5 13.0 14.7 56 

10 15.2 4 15.3 20 13.6 2 15.9 50 15.3 0 14.7 42 13.1 2 14.2 40 14.4 3 15.4 4 13.0 14.7 60 

11 14.4 21 15.3 50 14.4 26 13.6 28 15.1 5 14.2 58 

12 14.2 22 13.6 38 14.1 30 12.5 20 14.9 5 13.6 48 

13 14.1 20 13.6 20 13.6 7 12.5 8 14.5 4 1 13.0 34 

14 13.6 4 13.5 5 12.5 0 13.7 1 12.5 20 

*Transmissometer wrapped in kelp at bottom.



Temperature (oC) and Transmissivity (%T) profiles and the approximate time of day 
obtained during the Fish-Receiving Water survey of October 11-12, 1978.  

SAN MATEO POINT SAN ONOFRE DON LIGHT 

Date: 10/11/78 10/12/78 10/11/78 10/12/78 10/11/78 10/12/78 

Time: 1435 1415 1450 1430 1550 1605 1600 1615 1635 1650 1630 1645 

Sta depth 30' 45' 30' o 45' o 30' 45' 30' o 45' o 30' o 45' o 30' o 45' 
Depth (i)l oC %T OC %T oC %T C %T C %T oC %T C %T C %T C %T C %T C %T C %T 

0 19.8 58 19.8 56 21.1 62 17.6 68 19.2 40 19.6 36 18.7 40 18.7 55 18.4 18 18.9 29 17.4 18 17.9 27 

.1 19.8 55 19.8 61 20.2 58 17.2 66 18.9 40 19.5 40 18.4 34 18.1 50 18.2 18 18.7 28 17.2 13 17.8 26 

2 19.8 54 19.7 61 19.9 50 17.2 61 18.6 36 19.4 39 18.1 36 17.9 44 18.1 8 18.6 28 16.8 8 17.6 26 

3 9.6 53 19.6 59 19.6 47 17.0 57 18.2 33 18.6 34 17.4 26 17.5 41 18.1 18 18.4 30 16.4 3 17.4 26 

4 L9.3 5 1 19.4 54 19.3 42 17.0 54 18.1 28 18.4 32 16.8 20 17.1 36 17.9 15 13.0 31 15.9 3 17.1 26 

5 18.9 51 19.3 54 18.7 35 16.9 51 17.6 22 18.0 32 15.6 6 16.8 33 17.4 12 17.8 37 15.6 3 16.6 26 

6 18.5 47 18.6 51 18.5 32 16.9 50 17.4 18 17.6 28 15.1 2 16.6 25 17.2 9 17.3 40 15.3 5 15.7 28 

7 8.5 43 18.5 49 18.2 29 16.7 46 17.0 16 17.2 26 13.8 0 16.1 22 17.0 8 17.2 40 15.1 16 14.6 40 

8 18.3 40 18.1 49 18.0 27 16.6 42 16.8 12 16.7 23 13.8 0 15.7 14 16.8 4 17.0 40 14.9 8 14.2 36 

9 18.0 36 17.9 50 17.9 26 16.6 42 15.7 6 15.8 23 13.8 0 15.5 8 14.6 4 16.8 37 14.6 4 14.1 34 

10 17.4 30 17.6 50 16.6 8 16.6 40 14.4 6 15.5 26 13.8 0 14.9 4 16.1 2 16.6 32 14.4 0 14.0 34 

11 17.1 49 16.1 39 15.3 29 14.4 4 16.4 30 13.8 30 

12 16.8 48 15.7 39 15.3 29 12.7 0 16.1 22 13.8 30 

13 16.6 48 15.8 38 13.6 26 12.3 0 15.7 20 13.7 25 

14 16.1 48 15.5 36 13.3 18 12.3 0 15.5 16 13.3 15 

15 13.1 0 

0* 0 0



Temperature (oC) and Transmissivity (%T) profiles and the approximate time of day 

obtained during the Fish-Receiving Water survey of December 12-13, 1978.  

SAN MATEO POINT SAN ONOFRE DON LIGHT 

Date: 12/12/78 12/13/78 12/12/78 12/13/78 12/12/78 12/13/78 

Time: 1255 1240, 1315 1300 1340 1400 1330 1400 1415 1430 1430 1500 

Sta depth 30' oc45' 030' p45' 30' 45' 030' 045' 030' 45' 30' 45' 

Depth(m) oC %T C5%T C %T C %T 'C %T C %T 0C %T_ C %T C %T OC %T oC %T 

0 13.7 30 13.3 56 13.9 32 13.8 43 14.5 16 13.6 33 14.5 25 13.8 48 13.5 42 13.5 55 13.5 35 13.8 51 

1 13.6 31 13.3 55 13.8 32 13.8 42 14.2 16 13.6 33 13.5 31 13.7 47 13.5 39 13.3 52 13.5 35 13.7 45 

2 13.3 24 13.3 55 13.7 32 13.7 41 13.5 21 .13.6 33 13.3 31 13.3 40 13.3 36 13.3 50 13.3 34 13.3 43 

3 13.3 26 13.2 55 13.6 32 13.7 40 13.3 21 13.3 34 13.1 31 13.3 39 13.2 30 13.3 49 13.2 36 13.3 43 

4 13.2 26 13.1 55 13.3 31 13.6 37 .13.3 18 13.3 33 13.1 30 13.2 40 13.2 26 13.3 48 13.1 34 12.9 42 

5 13.2 29 13.1 54 13.3 3Q 13.5 39 13.3 15 13.3 34 13.1 23 13.1 40 13.2 23 13.2 48 13.1 30 12.9 37 

a 6 13.2 29 13.0 54 13.2 24 13.3 38 -13.3 15 13.2 34 13.1 12 13.1 38 13.2 20 13.2 46 13.0 26 12.9 35 

7 13.1 29 13.0 54 13.2 24 13.3 35 13.3 15 13.2 34 13.1 12 13.0 36 13.2 19 13.2 46 13.0 20 12.9 31 

8 13.1 28 13.0 54 13.2 18 13.3 35 13.3 .4 13.2 33 13.1 4 12.9 35 13.2 16 13.1 47 13.0 12 12.9 30 

9 13.1 27 12.9 55 13..2 10 13.2 38 13.2 32 12.9 36 13.2 2 13.1 47 13.0 2 12.9 28 

10 13.1 24 12.9 45 131 6 13.1 38 13.2 31 12.9 34 13.1 44 12.9 20 

11 12.9 42 13.1 32 13.2 28 12.9 29 13.0 45 12.9 20 

12 12.9 41 13.1 30 13.1 18 12.9 20 13.0 30 12.9 20 

13 12.9 42 13.1 30 13.0 10 

14 12.9 30 13.1 24



IV. FISH - IMPINGEMENT 

The impingement study was conducted in compliance with ETS Section 

3.1.2.a.(2) (Heat Treatment) and ETS Section 4.2 (Normal Operation) to pro

vide data on the fish impinged by SONGS Unit 1.  

A. METHODS 

A detailed description of impingement sampling methods is 

given in ETS procedures for both normal operation (SCE R&D Procedures 

EMP 25-5-25) and heat treatments (SCE R&D Procedures EMP 25-5-58). A 

general review is presented below.  

1. NORMAL OPERATION 

Samples are collected at least weekly during normal flow 

operations. These samples are based upon a period of 24 h of 'continuous 

operations. Abundance data collected on an operational period less than 

24 h long will be standardized to a 24 h operational period.  

The data collected consists of the total taxa, number of 

individuals per taxa, and the aggregate weight per taxa of fish impinged 

on the traveling screens and bar rakes during the sampling period. Standard 

length for a maximum of 125 indivduals per select species and sex for a 

maximum of 50 individuals per select species are also determined.  

2. HEAT TREATMENT 

During each heat treatment, fish collected by traveling 

screens and bar rakes were identified, enumerated, weighed and measured.  

Data collected is the same as described for normal operation sampling.  

B. RESULTS 

Fish impingement data collected during 1978 were obtained from 

seven heat treatment, and 81 normal operation samples. Data collected 

-517-



are presented in the following tables. The number of individuals and 

aggregate weight per taxa are summarized for each normal operation collection 

date. Length frequency distribution for select species, including Seriphus 

politus, Genyonemus lineatus, Phanerodon furcatus, and Hyperprosopon 

argenteum are summarized in histograms for collections made during normal 

operating conditions between heat treatments. Sex determination for 

S. potitus, G. lineatus, P. furcatus, and H. argenteum is summarized in 

tabular form for normal flow periods between heat treatments. Abundance 

and weight of all species and length-frequency and sex data for the above 

select species are summarized and presented for each heat treatment period.  

These select species were chosen because of their historical importance in 

impingement samples, and because they were sufficiently abundant to allow 

meaningful comparisons of length-frequency distributions and sex ratios.  

-518-



AGGREGATE NUMBER(NO.) OF FISHES TAREN DURING ROML IMPINGEMENT 
FROM THE PERIOD JAN 3, 1979 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

TAXA I DATE 1/ 3 1/ 4 1/ 9 1/19 1/26 2/ 1 2/ 8 2/14 I 
I I 

ICHORDATA 
I HETERODONTIDAE 
I Heterodontus francisci I 0 0 0 1 0 0 0 0 I 
I CARCHARRINIDAE I 
I Hustelus californicus I 0 0 0 ff 0 0 0 0 I 
I Triakis semilasciata I 0 0 0 0 1 0 0 0 I 
I SOUALIDAE 
I Squalus acanthias I 4 0 0 2 13 1 3 4 I 
I SQUATINIDAE I I 
I Squatina californica 1 0 0 0 0 ff 0 0 0 I 
I REINOBATIDAg I 
I Rhinsharos productus 1 5 a 0 0 B 0 0 9 I 
I PLATYRRINIDAE I I 

ut I Plaryrhtnoidis triseriata 1 2 0 5 3 7 0 3 4 I 
I TORPEDINIDAE 
I Torpedo californica I 1 2 3 5 1 1 1 1 I 
I RAJIDAE 
I Raja hnoculata I . & 0 & 1 0 1 0I 
I Raja inurnata I 0 0 0 0 B 0 0 01 
I DASYATIDAS I 
I. Urolophus hallert. I 3 2 7 18 19 3 4 40 I 
I GYNNURIDAE I 
I Gymoura marmarata I 0 a 0 0 0 0 0 I 
I MYLIOBATIDAE I 
I ylioatis calefornica I 0 0 1 1 1 0 0 B I 
I ACIPENSERIDAN I 
I Acipenser transmontanys I 0 0 0 0 0 0 0 I 
I PRAZNIDAE I 
I Gymnothorax mordx 1 0 0 0 B' 0 0 0 0 I 
I OPRICKTNIDAE f I 
I Ophichthus zophochir I 0 0 0 0 0 0 1 0 1 
I ENGRPAULIDAE I I 
I Anchoa compressa I 18 3 15 19 B 3 17 26 I 
I Enpraulis mordorx I 6 1 50 153 57 0 14 4 I 
I SYNODONTIDAE I I 
I Synodus lucioceps I 1 0 0 4 1 0 0 1 I 
I BATRACHOIDIDAE I 
I Parichthys myriaster I 0 0 0 0 0 0 0 0 I 
I Parichthys notatus I 1 0 0 2 2 0 0 0 1 
I OPHIDIIDAE I 
I Chilara taylori I 0 0 0 1 2 0 1 4 1 
I Otophidium scrippsi I 0 0 0 2 4 0 2 6 I 
I ATHERINIDAE I 
I Atherinops allinis I 2 0 7 9 12 2 16 2 I 
I Atherinopsis californiens.s 1 23 0 28 9 72 8 27 42 I



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 TEROUGH DEC 2T, 1978 BY SPECIRS AND SURVEY (CONTINUED) 

I I-I 
TAXA I DATE 1/ 3 1/ 4 1/ 9 1119 1/26 2/ 1 2/-8 2/14 1 

II I 

II I 
ICEORDATA I 
I ATHERINIDAE I 
I Leuresther tenuis I 42 H 3 B 2 0 27 4 I 
I Atherinid,unident. I 0 B B 5 i 0 0 I 
I SYNGNATHIDAE I 
I Syngnathus califerniensis 1 0 0 a a 1 0 0 4 I 
I Synanathus app. I & 0 3 0 a 0 2 BI 
I SERRANIDAE I I 
I Hycteroperca xenrcha I 0 0 a 0 B 0 0 0 I 
I Paralabrax clathratus i 0 0 0 3 1 0 0 0 I 
I Paralabrax maculatolasciatus I 0 0 0 0 1 0 I 
I Paralabrax nebulifer I 0 0 0 1 2 0 1 6 I 
I CARANGIDAE I I 
I Trachurus symmetricus I 0 0 0 1 5 0 0 0 I 
I PRISTIPOMATIDAE I 

us I Anisotremus davidsonit I 1 a a 2 2 0 0 14 I 
I lenistius californiensis I 2 1 a 6 3 a 2 0 I 

I I SCIANNIDAE I I 
I Cheflotrema saturnum I 0 1 1 3 1 & 2 4 I 
I Cynoscion nobilis I a a 3 i a 0 1 & I 
I Genyonemus lineatus I 9 1 0 22 149 2 3 474 I 
I Henticirrhus undulatus 1 0 0 5 8 20 2 2 28 I 
I Roncader stearnsii I 0 0 0 0 0 0 0 22 I 
I Seriphus politus I 623 305 2330 1424 2186 76 1142 2426 I 
I Umbrina rancador I 0 0 z 0 1 0 0 4 I 
I GIRELLIDAE I 
I Girella nipricans I 0 0 2 6 1 0 1 0 I 
I SCORPIDIDAE II 
I Hfedialuna californiens-is 0 0 0 0 0 0 0 0 1 
I KYPHOSIDAE I I 
I Hermosalsa azurea I a & 0 0 0 & & & I 
I EMBIOTOCIDAE I I 
I Amphistichus arpenteus I 0 0 0 1 2 0 1 14 I 
I Brachylstrus..renatus I 3 1 1 36 6 2 1 4 I 
I Cymatopaster oagrepata I 10 0 4 38 64 2 10 14 I 
I Damalichthys vacca I a 0 2 11 6 a & 2 1 
I Embioroca Jacksoni I 0 1 0 3 4 1 2 8 I 
I Hyperprosopon argenteum I 51 149 296 353 281 34 150 364 1 
I Iicrometrus minimus I 0 0 0 5 0 0 0 0 I 
I Phanerodon furcatus 1 18 2 8 83 102 4 2 30 I 
I Rhacochilus toxotes I 1 0 0 0 0 0 0 2 I 
I POMACENTRIDAE I I 
I Chromis punctipinnis I 2 1 0 6 0 0 3 4 I 
I Hypsypops rubicundus I 0 0 0 0 1 0 0 01 

---------------- ------- ---------------0- ------



AGGREGATZ 7IBH ABUNDANCE DATA TAIEN DURING NORMQL IMPINGEMENT 

FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I 
I TAXA I DATE 1/ 3 1/ 4 1/ 9 1/19 1/26 2/ 1 2/ 8 2/14 1 

I I 
- ------------------------------------ --------- ------------

ICHORDATA 
I LABRIDAE 
I Halicheeres semictnctus I 0 a 1 & & & 0 2 I 

I Oxyjulis californica I 1 0 0 0 0 0 0 0 I 

I Pimelametopen pulchrum' I a 0 1 2 2 0 1 11 I 

I SPHYRAENIDAE 
I Sphyraena arpentee I 0 0 0 0 2 0 0 BI 
I CLINIDAE 
I Gibbonsia elegans I 0 0 0 0 0 0 1 B I 
I Gibbonsia montereyensis 1 0 0 0 0 9 0 0 0 I 
I Heterostichus rostratus I 2 1 9 10 10 0 6 24 I 
I Neoclinus uninoratus I 0 0 0 0 1 0 0 0 I 
I BLENNIIDAE 
I Hypsoblennius pilbertf I ' 0 0 0 0 0 0 N I 
I STROMATEIDAE ; I 
I Peprilus sistfllimus I 0 7 0 1 0 0 a I 
I SCORPAENIDAE I 
I Scorpaena putrat I 8 0 5 10 13 0 5 30 I 

t'3 I Sebastes auriculatus I & & & 1 B 0 0 0 1 
I Sebastes mystinus I 0 0 & & B 0 0 0I 
I Sebastes paucispinis I 0 0 0 B 0 0 0 0 I 

I Sebastes rastrelliter I B 0 0 3 a 0 0 4 I 
I Sebastes serranoides I 0 0 0 5 2 0 0 0 I 
I HEXAGRAMMIDAE I 
I Oxylebius pictus I 0 0 0 0 0 0 0 0 I 
I COTTIDAE I 
I Scorpaenichthys marmeratus I 0 0 0 0 0 0 a & I 
I BOTHIDAE 
I Citharichthys stigmaeus I 3 0 3 21 23 0 9 62 I 
I Paralichthys caliernicus I 1 a 6 22 7 0 7 22 I 
I PLEURONECTIDAE I 
I Hypsopserra Futfulata I 1, 0 1 3 6 0 1 0 I 
I Parephrys retulus I 0 0 0 0 B 0 0 0 I 
I Pleuronichthys coenosus I 0 0 0 0 0 0 0 0 1 

I Pleuronichthys ritteri I 0 0 0 0 0 0 0 0 I 

I Pleuronichthys verticalis I 0 0 4 0 0 0 0 0 I 
I CYNOGLOSSIDAE I I 
I Symphurus atricauda I 0 0 0 1 0 0 0 0 I 
I ALBULIDAE I 
I Albula vulpes I 0 0 0 0 0 0 1 0 I 

I Total I 839 471 2805 2264 3094 141 1474 3717 I 
-- ----------------------------- ---------------------------------------------------



AGGREGATE NUMBER(NO.) OF FISHES TAKEN DRING :NoRmAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

- ----------- - ---------------------------------------

I TAXA I DATE 2116 2/22 2/24 2/28 3/ 8 3/10 3/13 3/15 3/17 I 

I I1 ---------------- -- - - ----- ------------- ----------------------- ------

I CHORDATA I 
I HETERODONTIDAE 
I Heterodontus:francisci I 1 0 0 1 0 0 0 0 1 I 
I CARCHARHINIDAE 
I Iustelus californicus I 0 1 0 0 0 0 0 0 0 I 
I Triakis semilasciata I 0 1 0 0 0 0 0 0 0 I 
I SQUALIDAE I 
I Squalus acanthias I 0 11 0 0 28 5 1 0 1 1 
I.SQUATINIDAE I 
I Squatina californica I 0 0 & 0 0 0 0 0 01 
I RHINOBATIDAE II 
I Rhinabatos productus I 0 2 1 1 0 0 0 0 1 I 
I PLATYRHINIDAEI 
I Platyrhinoidis trisertata I 8 1 3 3 4 4 3 1 1 I 
I TORPEDINIDAE 
I Torpedo californica I 0 5 0 4 0 4 4 2 0 I 
I RAJIDAE 
I Raja binoculata I 0 0 0 0 0 0 0 0 0I 

I Raja inornata I 0 1 0 0 0 0 0 0 BI 
I DASYATIDAE I 
I Urolophus hallert I 44 29 8 25 0 49 30 24 18 I 
I GYMNURIDAE I 
I Gymnura marmarata I 0 0 0 B 1 2 & 0 1 I 
I MYLIOBATIDAE 
I Hyliobatis catlornica 1 4 0 1 0 2 1 0 0 0 I 
I ACIPENSERIDAE 
I Acipenser transmonranus I 0 0 0 0 0 0 0 1 0 I 
I MURAENIDAE I 
I Gymnothorax mordx I 0 a & a 0 0 & 0 0I 
I OPHICHTHIDAE 
I Ophichthus zophachir I 0 0 .0 0 0 0 0 0 0 I 
I ENGRAULIDAE I 
I Anchoa compressa. I 7 5 5 3 13 4 6 2 2 I 

1 Enpraulis mordx I 4 14 25 26 6 18 8 18 14 I 

I SYNODONTIDAE I 
I Synodus tucioceps I 3 1 0 1 0 2 1 2 0 I 
I BATRACHOIDIDAE I 
I Parichthys myriaster I 0 0 0 0 3 1 0 0 0 I 
I Porichthys notatus I 0 1 0 2 0 1 3 6 3 I 
I OPHIDIIDAE I 
I Chilara taylori I 1 0 0 0 1 4 2 0 1 1 
I Otophidium scrippsi I 3 1 2 0 5 10 2 0 0 I 

I ATHERINIDAE I I 
I Atherinops al inis 1 1 3 1 3 18 2 2 0 0 I 
I Atherinopsis californiensis I 34 282 116 58 34 273 237 101 71 I



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

------ -------------------------- -------------------------------

I TAXA I DATE 2/16 2/22 2/24 2/28 3/ 8 3/10 3113 3/15 3/17 I 

I CHORDATA I I 
I ATHERINIDAE I I 
I Leuresthes tenuis I 2 0 0 0 25 6 25 a 10 I 
I Atherinid,unident. I 0 0 a 0 0 0 0 0 0 I 
I SYNGNATHIDAE I 
I Synpnathus catiforntensts 1 0 0 0 0 0 4 0 0 0 I 
I Synpnathus app. I 0 8 0 2 0 0 3 5 0 I 
I BERRANIDAE I 
I Hycteroperca xenarcha I 0 0 0 0 0 0 0 0 0 I 
I Paralabrax clashratus I 0 1 1 0 0 6 0 0 0 1 
I Paralabrox maculatofasciatus I 0 0 0 0 & 0 & 0 0 I 
I Paralabrax nebulifer I 10 12 4 0 30 16 4 0 2 I 
I CARANGIDAE I 
I Trachurus symmetricus I 0 0 0 0 0 0 0 0 0 I 
I PRISTIPOMATIDAE I I 
I Anisetremus douidsenit I 6 3 1 0 0 2 0 0 B I 
I Zenistius catlforniensis I 3 13 5 10 0 4 1 11 17 I 
I SCIAENIDAE I I 
I Chellotrem saturnum I 1 1 0 0 4 1 0 0 I 
I Cynoscion nobilis I 1 2 0 0 0 1 1 0 0 I 
I Genyoneaus tlneatus 1 246 273 61 15 64 183 62 42 26 I 
I Hfenticirrhus undulatus I 4 3 5 3 29 40 9 1 10 I 
I Roncador stearnsti I 51 2 1 0 0 0 0 0 0 I 
I Seriphus politus I 2846 2793 2641 1558 568 2315 2348 2500 0 I 
I Umbrina roncador I 3 1 0 0 0 0 0 0 0 I 
I GIRELLIDAE I 
I Girello nigricans I 2 2 0 0 0 1 1 0 0 
I SCORPIDIDAE I I 
I Iedialuna californiensis I 0 2 0 0 0 0 0 0 0 I 
I KYPHOSIDAE II 
I Hermosilta azurea I 0 0 0 0 0 0 0 0 0 I 
I EMBIOTOCIDAE I I 
I Amphistichus argentes I 2 7 0 0 1 2 2 1 0 I 
I Brachyistius frenatus I 6 49 29 28 10 62 45 16 23 I 
I Cymatogaster aggregata I 40 51 '23 6 5 10 26 18 6 I 
I Damalichthys vacca I 1 ' 5 3 0 1 0 1 1 1 I 
I Embiotoca jacksoni I 15 25 3 1 0 8 1 2 3 I 
I Hyperprosopon argenteum I 592 1338 161 59 166 540 295 178 0 I 
I Hicrometrus minimus I 1 1 0 0 0 0 0 0 0 
I Phane rodon furcatus I 88 112 22 19 12 44 51 63 41 I 
I Rhacochilus toxotes I 2 0 0 0 0 0 1 0 1 1 
I POMACENTRIDAE I I 
I Chromis punctipinnis I 0 3 0 1 2 0 0 0 0 I 
I Hypsypops rubicundus I 0 0 0 0 0 1 1 2 0 I 

-- 0



* 
AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 

FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I I I 
I TAXA I DATE 2/16 2/22 2/24 2/28 3/ 8 3/18 3/13 3/15 3/17 I 
I II 

I I I.  
ICHORDATA II 
I LABRIDAE II 
I Halicheeres semicincrus I 1 0 0 0 0 B 0 0 0 I 
I Oxyjulis califernica I 1 2 0 a 4 8 7 4 6 I 
I Ptmelometopon pulchrum, I 7 1 0 0 4 1 0 1 1 I 
I SPHYRAENIDAE II 
I Sphyraena arpenrea I B 0 0 0 0 0 1 0 BI 
I CLINIDAE I 
I Gibbonsta elepans I 0 0 0 0 0 0 0 0 0 
I Gibbonsta montereyensis I 0 0 0 0 0 0 0 0 0 1 
I Heterostichus rostratus I 5 3 12 7 14 18 1 16 13 1 
I Neoclinus uninotatus I 0 0 0 0 0 0 0 0 0 I 
I BLENNIIDAE I I 
I Hypsoblennius filbertS I 1 0 0 0 1 1 0 0 0 I 
I STROMATEIDAE I 
I Peprilus simillimus I 0 5 2 1 0 B 0 1 299 I 
I SCORPAENIDAE I I 
I Scorpoena jutrata I 35 25 4 8 16 58 26 16 31 I 
i Sebastes auriculatus I 1 0 0 0 1 0 0 0 0 I 
I Sebastes mystinus I 0 1 0 0 B 0 0 0 0 I 
I Sebastes pauctspinis I 3 0 0 0 0 0 0 0 a I 
I Sebastes restrelliger I 0 1 0 0 0 2 2 0 3 I 
I Sebastes serranoides I 0 5 2 1 3 12 3 2 4 1 
I HEXAGRAMMIDAE I I 
I Oxylebius pictus I 0 0 0 0 0 1 1 0 0 I 
I COTTIDAE I 
I Scorpaentchthys marmeratus I 0 0 0 a 2 0 0 0 1 I 
I BOTHIDAE I 
I Citharichthys stigmaeus I 49 3 2 5 13 24 7 1 0 I 
I Paratichrhys calilornicus I 7 3 4 0 8 8 8 4 2 I 
I PLEURONECTIDAE I 
I Hypsepretta puttulara I 3 1 1 0 4 8 4 0 1 I 
I Parophrys metulus I 0 0 0 0 0 0 0 I 
I Pleuronichthys coenosus I 0 0 0 0 0 0 0 0 1 I 
I Pleuronichthys ritteri I 0 22 4 9 2 6 9 8 3 I 
I Pleuranichthys verticalts I 4 0 3 0 2 8 1 1 0 I 
I CYNOGLOSSIDAE 
I Symphurus atricauda I 1 0 0 0 0 0 0 0 0 I 
I ALBULIDAE 
I Albula vulpes I 0 0 0 0 & & 0 0 01 

I Total I 4150 5129 3156 1855 1102 3783 3247 3051 619 I



AGGREGATE NUMBER(NO.) OF FISHES TAKEN DURING NOIUAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGHDEC 27, 1978 BY SPECIES AND SURVEY 

-- ---- - - - - - - - ---- ----- - - - - - - - - - - ---

I I I 
TAXA I DATE 3/21 3/22 3/28 3/29 3/31 4/ 4 4/ 5 4/26 4/27 I 

----- ------------- -- - - - - - - - - - - -- - -

ICHORDATA 
I HETERODONTIDAE I 
I Heterodonfus francisci I 0 0 0 0 0 0 0 0 0 I 
I CARCHARHINIDAE I 
I fustelus californicus I 0 0 0 0 0 0 0 0 0 I 
I Trinkis semifasciaa I 0 0 0 0 0 0 0 0 1 I 
I SQUALIDAE I 
I Squalus acanthias I 0 0 0 0 0 0 0 0 0I 
I SQUATINIDAE I 
I Squatina californica I 0 0 0 0 0 0 0 0 0 I 
I RHINOBATIDAE I 
I. Rhinobatos productus I 0 0 0 0 0 0 0 1 1 I 
I PLATYRHINIDAE I 
I Platyrkinoidis triseriata f 1 a 0 B 2 0 0 1 0 I 
I TORPEDINIDAE I 
I Torpedo calilornica I 0 0 0 0 3 1 0 2 3 I 
I RAJIDAE I 
I Raja binoculata I 0 0 0 0 0 0 0 0 0 I 
I Raja inornata I 0 0 0 0 0 0 0 0 0 1 
I DASYATIDAE 
I Urolophus halleri I 18 8 6 17 20 11 8 23 46 I' 
I GYMNURIDAE I 
I Gymnura marmorata I 0 0 0 0 0 0 0 0 0 I 
I MYLIOBATIDAE I 
I Hyliobatis californica I 0 0 0 0 0 0 0 0 0 1 
I ACIPENSERIDAE 
I Acipenser transmontrnus I 0 0 0 0 0 a 0 0 0 I 
I MURAENIDAE I 
I Gymnothorax mordex I 0 0 0 0 1 0 0 0 0 1 
I OPHICHTHIDAE 
I Ophichthus zophochir I 5 0 0 0 0 0 0 0 0 I 
I ENGRAULIDAE I 
I Anchoa compressa 1 1 0 0 0 0 2 1 4 0 I 
I Engraulis mordax I 1 1 6 3 2 6 2 19 38 I 
I SYNODONTIDAE I I 
I Synodus lucioceps 1 0 0 0 0 0 0 0 0 1 I 
I BATRACHOIDIDAE I 
I Parichthys myriester I 0 0 0 0 1 0 1 1 1 I 
I Parichthys notatus I 1 0 0 0 0 3 9 10 21 1 
I OPHIDIIDAE I 
I Chilara taylori I 0 0 3 0 0 0 0 0 01 
I Otophidium scrippsi I 0 0 0 0 1 0 0 0 2 I 
I ATHERINIDAE I 
I Atherinops afints I 1 2 1 0 5 42 8 16 2 I 
I Atherinopsis californiensis I 15 9 3 1 20 44 25 2 1 I 

0 0



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY,.PECIES AND SURVEY (CONTINUED) 

I - - I 
I TAXA I DATE 3/21 3/22 3/28 3/29 3/31 4/ 4 4/ 5 4/26 4/27 I 
I I I 

ICHORDATA I I 
I ATHERINIDAE I I 
I Leuresthes tenuts I 0 2 0 B 1 0 6 0 0 I 
I Atherinidunident. I 0 0 0 0 0 0 0 0 0 I 
I SYNGNATHIDAE I 
I Synfnathus calforniensts I 0 3 0 0 0 0 0 2 1 I 
I Synpnathus spp. I 0 0 0 0 1 0 0 0 0I 
I SERRANIDAE I 
I. Mlycteroperca xenarcha I 0 0 0 0 0 0 0 0 0 I 
I Paralabrx clathratus I 1 0 0 0 1 0 0 0 0 I 
I Paralabrax maculatofasciatus I 0 0 0 0 0 0 0 0 0 I 
I Paralabrax nebutiler I 0 1 0 0 0 & 0 0 1 I 
I CARANGIDAE 
I Trachurus s.ymmetricus I 0 0 0 0 0 0 0 0 0 I 
I PRISTIPOMATIDAE 
I Anisotremus davidsonit 0 0 0 0 14 1 0 0 0I 
I Xenistius calefornensts I 8 1 1 6 13 29 27 22 19 I 
I SCIAENIDAE 
I Cheilotress saturnum I 0 1 0 0 0 0 0 0 0 I 
I -Cynoscion nobtlis I 0 0 0 0 0 0 0 0 0 I 
I Genyonemus lineatus 1 2 0 0 0 3 10 1 14 19 I 
I Henticirrhus undulatus I 1 0 0 0 1 0 0 0 0 I 
I Roncador stearnsit I 1 0 0 0 0 0 0 0 1 1 
I Seriphus potitus I 1002 403 399 0 1192 1412 956 4051 5983 I 
I Umbrina roncdor I 0 0 0 0 0 0 0 0 0 1 
I GIRELLIDAE 
I Girella nipricans I 0 0 0 0 0 1 0 0 1 I 
I SCORPIDIDAE 
I Hedialuna californiensis I 0 0 0 0 0 0 0 0 0 1 
I KYPHOSIDAE 
I Hermosilla azurea I 0 0 5 0 0 0 0 0 0I 
I EMBIOTOCIDAE 
I Amphistichus arpenseus I 0 0 0 0 0 0 0 0 1 I 
I Brachyistius frenatus I 17 13 36 20 79 53 89 22 13 1 
I Cymotopaster affrepata I 6 1 3 0 2 9 8 7 11 I 
I Damalichthysuvacca 0 0 0 1 0 2 0 2 1 I 
I Embio.toca Jacksoni I 0 0 3 0 3 1 2 26 10 I 
I Hyperprosopon argenteum I 58 42 36 0 200 135 162 133 136 I 
I llicrometrus minimus I 0 0 0 0 0 0 0 0 0 1 
1 Phanerodon furcatus I 9 2 13 9 47 26 11 41 71 1 
1 Rhacochilus toxotes I 0 0 0 0 0 0 0 0 7 I 
I POMACENTRIDAE. I 
I Chromis punctipinnis I 0 0 0 0 0 0 0 0 0 I 
I Hypsypops rubicundus I 0 0 0 0 0 0 0 0 2 I



AGGREGATE FISH ABUNDANCE DATA TAXE DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

-------------------------------------------------------------------------------------------------

TAXA I DATE 3/21 3/22 3/28 3/29 3/31 4/ 4 4/ 5 4/26 4/27 I 

ICHORDATA 
I LABRIDAE 
I Halichaeres semiciactus 1 0 0 0 0 0 0 0 0 0 1 
I Oxyjulis callfornica I 3 1 B 1 4 1 0 2 2 I 
1 Pimelomeropon pulchrus: I 0 0 1 1 1 0 1 0 0 I 
I SPHYRAENIDAE 
I Sphyraena arpenrea I 0 0 0 0 0 0 0 0 & I 
I CLINIDAE 
I Gibbonsta elegans I 0 0 0 a 0 0 0 01 
I Cibbonsia montereyensis I 0 0 0 0 0 0 0 0 0 I 
I Heterostichus rostratus I 3 2 3 4 5 6 10 3 3 I 
I. Neoclinus uninotatus I 0 0 0 0 0 0 0 0 0 I 
I BLENNIIDAE 
I Hypsoblennius pitherit I 1 0 0 0 0 0 0 0 0 I 
I STROMATEIDAE I 11 
I Peprilus simillitus I 251 28 28 2 15 213 52 221 74 I 
I SCORPAENIDAE I I 
I Scorpaena putrara I 9 6 15 9 9 9 8 8 8 I 
I Sebastes auriculatus I 0 0 1 0 0 0 0 0 01 I Sebastes mystinus I 0 0 0 0 0 0 0 0 0 1 
I Sebastes paucispints I 0 0 0 0 0 0 0 0 0 I 
I Sebastes rastrelliper I 0 0 0 1 0 0 0 0 BI 
I Sebastes serranoides I 0 0 0 0 3 1 1 0 0 I 
I HEXAGRAMMIDAE 
I Oxylebius pictus I 0 & a 0 0 00 0 0 I 
I COTTIDAE 
I Scorpaenichthys marmoratus I 0 0 0 a 0 0 0 0 0 I 
I BOTHIDAE I 
I Citharichthys stigmaess I 0 0 0 0 1 0 0 0 1 I 
I Paratichthys californicus 1 0 1 1 0 0 0 a 3 3 I 
I PLEURONECTIDAE I 
I Hypsopsetra gurrulat I 0 0 0 1 1 0 0 0 2 I 
I Parophrys vetulus I 0 0 0 0 0 0 0 0 0 
I Pleuronichthys coenosus I 0 0 .0 0 0 0 0 0 0 I 
I Pleuronichthys ritteri I 2 0 1 1 0 0 0 0 1 1 
I Pleuronichthys verticalis I 0 0 0 0 0 0 0 0 0 1 
I CYNOGLOSSIDAE 
I Symphurus atricaude I 0 0 0 0 0 0 0 0 & I 
I ALBULIDAE 
I Albula vulpes I 0 0 0 0 0 0 0 0 0I 

I Total I 1412 527 560 77 1651 2018 1388 4636 6488 I 
----------------- -- ---------------------------------------------------------



AGGREGATE NUMBER(NO.) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

t II 
TAXA I DATE 4/28 5/ 2 5/ 3 5/ 9 5/11 5/12 5/18 5/19 5/23 I 

ICHORDATA ( I 
I HETERODONTIDAE I I 
I Heterodontus.francisci I 0 0 0 0 0 0 0 0 0 I 
I CARCHARKINIDAE I I 
I Hustelus californicus I 0 0 0 0 0 0 0 2 1 I 
1 Trinkis semilasciata I 2 0 0 0 0 0 0 0 1 I 
I SQUALIDAE I 
I Squalus acanthias B 0 0 0 0 0 0 0 0 1 
I SOUATINIDAE I 
I Squatina californicr I 0 0 1 0 0 0 0 0 0 I 
I RHINOBATIDAE I I 
I Rhinobatos productus I 1 2 a 2 0 0 1 3 & I 
I PLATYRHINIDAE I 
I Platyrhinadis triseriata I 1 0 0 0 1 0 0 1 0 I 
I TORPEDINIDAS I 
I Torpedo californico I 2 3 2 0 0 2 3 3 0 I 
I RAJIDAE II 
I Raja binoculata I 0 0 0 0 0 0 0 0 0 1 
I Raja inarnata I 0 0 0 0 0 0 0 0 0I 
I DASYATIDAE I 
I Urolophus. haflert I 34 17 14 17 13 8 12 11 5 I 
1 GYMNURIDAE I I 
I Gymnura marmorata I 0 0 0 0 0 0 0 0 0 I 
I MYLIOBATIDAE I 
I Hyliobatis californice I 0 0 0 0 0 0 0 0 2 I 
I ACIPENSERIDAEII 
I Acipenser transmontanus I 0 0 0 0 0 0 0 0 0 I 
I MURAENIDAE 
I Gymnothorax mordax I 0 0 0 0 0 0 0 0 0I 
I OPHICHTHIDAE 
I Ophichthus zophochir I 0 0 0 0 0 0 0 0 0 I 
I ENGRAULIDAE I 
I Anchoa compressa I 0 0 0 1 0 0 0 0 0 I 
I Engroulis mordx I 42 5 5 39 28 29 19 25 4 I 
I SYNODONTIDAE . I 
I Synodus lucioceps I 0 0 0 0 0 0 0 0 0 I 
I BATRACHOIDIDAE I I 
I Porichthys myriaster I 3 5 1 2 1 0 1 1 0 I 
I Porichthys notatus I 41 39 59 69 24 13 11 32 1 I 
I OPHIDIIDAE I I 
I Chilara taylori I 0 0 0 0 0 0 1 0 0 1 
I Otophidium scrippsi I 2 0 0 1 0 0 0 0 0 1 
I ATHERINIDAE I I 
I Atherinops allinis I 8 0 0 5 5 3 29 0 0 I 
I Atherinopsis californiensis 1 2 1 0 0 6 2 3 0 0 I



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORM4AL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BYSPECIES AND SURVEY (CONTINUED) 

- I I 
I TAXA I DATE 4/28 5/ 2 5/ 3 5/ 9 5/11 5/12 5/18 5/19 5/23 I 

ICHORDATA I 
I ATHERINIDAE 
I Leuresthes tenuis I 0 0 0 0 0 0 0 0 0 I 
I Atherinid,unident. I 0 0 0 0 0 0 0 0 0 I 
I SYNGNATHIDAE I 
I Syngnathus calferniensts I 0 0 0 1 0 0 a 0 1 I 
I Synpnathus spp. I 0 0 0 0 1 0 0 0 0 I 
I SERRANIDAE I 
I Hfycteroperca xenarcha I a 1 a 0 0 0 0 0 0 t 
I Paralabrax clathratus I 2 0 0 1 1 0 0 0 1 I 
I Paralabrax maculatofasciatus I 0 0 0 0 0 0 0 0 0 1 
I Paralabrx nebulifer I 3 0 0 0 0 & 2 0 1 I 
I' CARANGIDAE I I 
I Trachurus symmerricus I 0 0 0 0 0 0 0 0 0 I 
I PRISTIPOMATIDAE I 
I Anisetremus davidsonif I 0 0 0 0 0 0 1 a 0 I 
I Xenistius calilorniensis I 32 7 39 18 95 13 25 85 5 I 
I SCIAENIDAE I I 
I Cheilotrema saturnum I 1 1 0 2 0 0 1 0 0 I 
I Cynoscion nobilis 0 0 0 0 0 0 0 0 0 I 
I Genyonemus lineatus I 47 14 6 101 317 127 1097 1154 11 1 
I Henaictrrhus undulatus I 0 0 0 0 0 0 9 6 1 I 
I Roncador stearnsii I 0 & 0 2 0 0 2 2 0 I 
I Seriphus politus I 3733 2337 5258 5036 7648 0 0 0 307 I 
I Umbrina rancador I 0 0 0 0 0 0 0 0 0 I 
I GIRELLIDAE I 
I Girella nifricans I 0 0 0 0 0 0 0 2 0 I 
I SCORPIDIDAE I I 
I Iedialuna californiensis I 0 0 0 0 0 0 0 0 0 I 
I KYPHOSIDAE I I 
I Hermosilla azurea I 0 0 0 0 0 0 0 0 01 
I EMBIOTOCIDAE I I 
I Amphistichus arcenteus 1 1 6 0 1 1 0 7 1 0 I 
I Brachyistius frenatus 1 18 0 25 20 34 37 7 10 14 I 
I Cymatogaster appregata I 37 32 20 32 18 10 8 6 0 I 
I Damatichthys.vacca I 0 1 0 0 1 0 2 1 0 I 
I Embiotoca jacksoni I 21 12 10 12 18 12 18 15 6 I 
I Hyperprosopon arpenteum I 176 22 40 78 201 0 0 0 45 I 
I Hicrometrus minimus I 0 0 0 0 0 0 0 0 0 I 
I Phanerodon furcatus I 49 32 36 39 132 67 43 44 15 I 
I Rhacochilus toxotes I 1 5 1 0 7 2 3 6 1 I 
I POMACENTRIDAE I 
I Chromis punctipinnis I 0 0 0 0 0 0 0 0 0 I 
I Hypsypops rubicundus I 0 0 0 1 0 0 0 0 0 I 

0- 0-0



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY.SPECIES AND SURVEY (CONTINUED) 

I II 
I TAXA I DATE 4/28 5/ 2 5/ 3 5/ 9 5/11 5/12 5/18 5/19 5/23 I 
I I I 

I CHORDATA I I 
I LABRIDAE II 
I Halichoeres seminctus I 0 0 0 0 0 0 0 0 0 I 
I Oxyjults calfornica I 0 0 0 0 0 0 0 1 0 I 
I Ptmelometopon pulchrum. I 1 0 0 0 0 0 0 0 0 I 
I SPHYRAENIDAE II 
I Sphyraena arfentea I 0 0 0 1 0 0 0 0 0 I 
I CLINIDAE I 
I. Gibbonsia elepans 1 0 0 0 0 0 0 0 0 0 I 
I Cibbonsia montereyensis I 0 0 0 0 0 0 0 0 0 I 
I Heterostichus rostrarus I 3 1 1 4 1 0 4 4 1 I 
I Neoclinus uninotatus I a & & 0 0 0 0 0 0 I 
I BLENNIIDAE I I 
I Hypsoblennius pilberti I 0 0 0 0 0 B 0 0 0 I 
I STROMATEIDAE I I 
I Peprilus simillimus I 103 537 79 414 .288 149 0 2 5 I 
I SCORPAENIDAE I I 
I Scorpaena auttara I 8 0 3 7 6 6 7 4 3 I 
I Sebastes auriculatus I 0 0 0 B 0 & 0 & & I 
I Sebastes mystinus I 0 0 0 0 0 0 0 0 0 1 
I Sebastes paucispints I 0 0 0 0 0 0 0 0 0 I 
I Sebastes rdstrelliper I 0 0 0 0 a 0 0 0 0 I 
I Sebastes serranoides I 2 0 0 0 0 0 0 0 0 I 
I HEXAGRAMMIDAE II 
I Oxylebius pictus I 0 0 1 0 0 0 1 0 0 I 
I COTTIDAE I I 
I Scorpaenichthys marmoratus I 0 0 0 0 0 0 0 0 0 I 
I BOTHIDAE I 
I Citharichthys stiomaeus 1 1 0 0 0 a 0 a 0 0 I 
I Paratichthys californicus I 2 4 0 2 1 0 1 2 0 I 
I PLEURONECTIDAB I 
I Hypsopserta puttulata 0 2 1 0 0 5 0 0 0 I 
I Parophrys vetulus I 0 0 0 0 0 0 0 0 0 I 
I Pleuronichthys coenosus I 0 0 0 0 0 0 0 0 0 I 
I Pleuronichthys ritteri I 0 0 2 1 2 0 0 0 0 I 
I Pleuronichthys verticalis I 1 1 0 0 0 0 1 0 1 I 
I CYNOGLOSSIDAE 
I Symphurus atricauda I 0 0 0 0 0 0 0 0 0 I 
I ALBULIDAE 
I Albula vulpes I 0 0 0 0 0 0 0 0 0I 

I Total I 4380 3087 5604 5909 8850 480 1319 1423 432 I



AGGREGATE NUMBER(NO.) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH.DEC 27, 1978 BY SPECIES AND SURVEY 

TAXA I DATE 5/24 6/ 1 61 2 6/ 6 6/ 7 6/ 8 6/13 6/14 6/20 I 

ICRORDATA 
I HETERODONTIDAE 
I Heterodontus francisci I 0 0 0 0 1 0 0 0 0 I 
I CARCHARHINIDAE I 
I Hustelus californicus I 1 2 2 0 3 0 2 2 0 I 
I Triakis semihlasciata I 0 0 0 0 0 0 0 0 0 1 
I SQUALIDAE 
I Squalus acanthias I 0 0 0 0 0 0 0 0 0 I 
I SQUATINIDAE 
I Squatina californica I 0 0 0 0 0 0 0 0 0 I 
I RHINOBATIDAE I 
1. Rhinobates productus I 0 0 0 0 0 0 0 2 0 I 
I PLATYRHINIDAE.  
I Plotyrhinoidis trisertata I 1 0 0 0 0 0 0 0 1 1 
I TORPEDINIDAE I 
I Torpedo californica 1 0 0 0 3 0 0 0 2 I 
I RAJIDAE 
I Raja binaculata I 0 0 0 0 0 0 0 0 0 1 
I Raja inornata I 0 0 0 0 0 0 0 0 0 1 
I DASYATIDAE 

Ln I Urolophus halleri I 3 4 7 1 0 2 4 2 1 I 
I GYMNURIDAE 
I Gymnura maraorata I 0 0 2 0 0 0 0 0 1 I 
I MYLIOBATIDAE . I 
I )tyliobatts californica I 0 0 0 0 0 0 0 0 0 I 
I ACIPENSERIDAE I 
I Acipenser transmentanus I 0 0 0 0 0 0 0 0 0 1 
I MURAENIDAE I 
I Gymnothorax mordx I 0 0 0 0 0 & 0 0 & 1 
I OPHICHTHIDAE I 
I Ophichthus zophochir I 0 0 0 0 0 0 0 0 0 I 
I ENGRAULIDAE I 
I Anchoa compressa I 0 0 0 0 0 0 0 0 0 I 
I Engraulis mordx I 1 0 .3 0 1 0 1 1 55 I 
I SYNODONTIDAE I 
I Synodus lucioceps I 0 0 0 0 0 0 0 0 0 I 
I BATRACHOIDIDAE I 
I Parichthys myriaster I 0 0 3 0 0 1 0 0 1 1 
I Parichthys notatus I 20 23 79 7 55 38 14 12 6 I 
I OPHIDIIDAE I 
I Chilara taylori I 0 0 0 0 0 0 0 0 l 
I Otophidium scrippsi I 0 0 1 0 0 0 0 0 0 I 
I ATHERINIDAE I 
I Atherinops alfinis I 0 1 0 0 0 0 0 0 0 I 
I Atherinopsis californiensis I 0 1 0 0 0 0 0 0 0 I 
-------------------------------------- ---------------------------------------------------



* B 0 0 0 6 * S 

AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NOMOL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY.SPECIBS AND SURVEY (CONTINUED) 

I I I 
i TAXA I DATE 5/24 6/ 1 6/ 2 6/ 6 6/ 7 6/ 8 6/13 6/14 6/20 I 
I II 

ICHORDATA I I 
I ATHERINIDAE I 
I Leuresthes tenuis I 0 0 0 0 0 B 0 0 0 I 
I Atherinid,unident. I a 0 0 0 0 0 0 0 0 I 
I SYNGNATHIDAE I 
I Synfnathus califeralensis I 0 0 0 0 0 0 0 0 0 I 
I Synganathus spp. I 0 0 0 0 0 0 0 0 0I 
I SERRANIDAE I 
I Hycteraperce.xenarcha I 0 0 0 0 0 & & & I 
I Paralabrax clathratus 1 0 0 3 B 1 1 0 2 0 I 
I Paralabrax maculato/asciatus I 0 0 0 0 0 0 0 0 0 I 
I Paralabrax nebulifer I 0 0 1 0 0 0 0 0 2 1 
I CARANGIDAE 
I Trachurus symmetricus I 0 0 0 0 0 0 0 0 0 I 
I PRISTIPOMATIDAE 
I Anusotremus davidsonif I 0 0 3 5 0 0 0 0 2I 
I Xenistius californensis 1 3 0 9 0 2 0 4 10 1 I 
I SCIABNIDAE 
I Cheilorrema saturnum I 0 0 0 0 1 0 1 1 1 I 
I Cynoscion nobilis I 0 0 0 B 0 0 0 0 0 I 
I Genyonemus lineatus I 24 2 20 3 20 2 8 7 65 I 

I Nenticirrhus undularus I 1 0 1 0 0 0 4 3 0 I 
I Roncador stearnsit I 0 0 0 0 0 0 0 2 1 I 
I Seriphus politus I 0 127 0 39 0 0 837 790 661 I 
I Umbrina roncador I 0 0 0 0 0 0 0 0 0 I 
I GIRELLIDAE I 
I Girella nifricans I 0 0 10 0 0 0 1 2 8 I 
I SCORPIDIDAE II 
I Hedialuna californienis I 0 0 0 0 0 0 0 0 2 1 
I KYPHOSIDAE I 
I Hermosilla azurea I 0 0 1 0 0 0 0 & & I 
I EMBIOTOCIDAE I 
I Amphistichus argenteus 0 0 0 0 0 0 0 0 0 I 
I Brachyistius frenatus i 1B 4 8 0 1 0 2 6 1 I 
I Cymatogaster aegrefata I 0 1 6 0 0 0 3 3 B I 
I Damalichthys vacca I 0 1 6 0 1 0 0 3 0 1 
I Embiotaco jacksoni I 2 2 33 1 3 0 0 1 1 1 
I Hyperprosopon arpenteum I 0 85 0 3 0 0 170 73 168 I 
I Ificrometrus minimus I 1 0 0 0 0 0 0 0 0 I 
I Phanerodon lurcatus I 20 9 54 2 2 2 31 27 69 I 
I Rhacochilus toxotes I 1 0 1 0 3 0 4 1 7 I 
I POMACENTRIDAE 
I Chromis punctipinnis I 0 0 1 0 0 0 0 0 1 
I Hypsypops rubicundus 1 1 1 2 0 0 0 0 0 0 I



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING oxMaL IMPINGEMENT 

FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

----- --- --------------------------------- - - ---------------------------

I II 
I TAXA I DATE 5/24 6/ 1 6/ 2 6/ 6 6/ 7 6/ 8 6/13 6/14 6/20 1 

I I 

ICHORDATA I 
I LABRIDAE I 
I Halichoeres semicinctus I 0 0 0 0 0 1 0 0 0 I 

1 Oxyjults callfornice 0 0 0 0 0 0 0 0 0 1 

I Ptmelometpon pulchram. I 0 a a 0 0 0 0 0 I 

I SPHYRAENIDAE I 
I Sphyraena arpentea I 0 0 0 0 0 0 0 1 0 I 

I CLINIDAE I 
I Gibbonsia elegans I 0 0 & & 0 0 0 0 0 I 

I Gibbonsia montereyensis I 0 0 0 0 0 0 0 1 0 I 

I Hererostichus rostratus 1 2 1 3 0 1 8 1 3 0 I 

I Neoclinus uninotatus I 0 0 0 0 0 0 0 0 0 I 

I BLENNIIDAE I 

I Hypsoblennius gilherri I 0 0 0 0 0 0 0 0 0 I 

I STROMATEIDAE I I 

I Peprilus simillimus I 9 0 a 0 0 0 0 0 3 I 

I SCORPAENIDAE I 

I Scorpaena putrata I B 2 4 0 0 1 2 0 2 1 

V1 I Sebastes auriculatus I 0 0 0 0 0 0 0 0 0 I 

I Sebastes mystinus I 0 0 5 0 0 0 0 0 0 1 

I Sebastes paucispints I 0 0 0 0 . 0 0 0 I 

I Sebastes rastrelliger I 0 0 2 0 0 0 0 0 0 I 

I Sebastes serranoides I 0 0 0 0 0 0 1 & 0 I 

I HEXAGRAMMIDAE I 
I Oxyleblus pictus I 0 0 B 1 0 0 0 0 0 I 

I COTTIDAE 
I Scorpaenichthys marmeratus I 0 0 0 0 0 . 0 I 

I BOTHIDAE 
I Citharichthys stipvmaeus I a a 0 0 I 
I Paralichthys californicus 1 2 1 2 0 1 0 0 1 1 I 

I PLEURONECTIDAE I 
I Hypsopsetta puttulata I 2 0 0 0 0 0 0 0 1 I 

I Paraphrys vetutus I 0 0 0 0 0 0 0 0 0 I 

I Pleuronichthys coenosus I 0 0 0 0 0 0 0 0 0 1 
I Pleuronichthys ritteri I 0 0 2 0 0 0 0 0 0 I 

I Pleuronichthys verticalis I 1 0 0 0 0 0 1 0 0 I 

I CYNOGLOSSIDAE 
I Symphurus arricauda I 0 0 0 0 0 0 0 0 0 I 

1 ALBULIDAE 
I Albula vulpes I 0 0 0 0 0 0 0 0 0I 

I Total I 106 267 268 57 109 56 1091 956 1072 1 

--0



AGGREGATE NUMBER(NO.) OF FISES TAKER DURING NORMAL IMPINGEMENT 
FROM THE PERIOD;JAN 3. 1978 THROUGH.DEC 27, 1978 BY SPECIES AND SURVEY 

ITAXA I DATE 6/22 6/25 6/26 7/11 7/12 7/13 7/14 7/18 7/19 1 

ICHORDATA I I 
I HETERODONTIDAE I 
I Heterodontus-francisct I 0 0 0 0 0 0 0 0 0 1 
1 CARCHARHINIDAE I 
I Iustelus californicus 1 0 1 0 0 1 0 0 0 0 I 
I Trickis semilasciata I 0 0 1 0 0 0 0 0 0 I 
I SQUALIDAE I 
I Squalus acanthias I 0 0 0 0 0 0 0 0 0 I 
I SQUATINIDAE I 
I Squatina calliornica I 0 0 0 0 0 0 0 0 0 I 
I REINOBATIDAE 
I Rhinobatos productus I 1 1 1 1 0 0 0 0 1 I 
I PLATYRHINIDAE II 
I Platyrhinoidis trtser(at* I 0 3 2 1 1 0 0 0 0 I 
I TORPEDINIDAE I I 
I Torpedo californica I 0 0 0 0 0 0 0 0 1 I 
I RAJIDAE I 
I Raja binoculata 1 0 0 0 0 0 0 0 0 BI 
I Raja inornara I 0 0 0 0 0 0 0 0 0I 
I DASYATIDAE I I 
I Urolophus hallert I 3 2 1 2 5 1 1 1 1 I 
I GYMNURIDAE I 

'I I Symnara marmorata I B 1 1 0 0 0 0 1 0i 
I MYLIOBATIDAE II 
I Hylisbatis californico I 0 0 1 0 3 2 0 1 0 I 
I ACIPENSERIDAE. I 
I Acipenser transmontanus I 0 0 0 0 0 0 0 0 0 I 
I MURAENIDAE I 
I Gymnothorax mordx I 0 0 0 0 0 0 0 0 0 I 
I OPHICHTHIDAE 
I Ophichthus zophochir I 0 0 & 0 0 0 0 0 0 I 
I ENGRAULIDAE I 
I Anchoa compressa I 0 0 0 0 0 0 0 0 BI 
I Engraulis mordax 1 88 25 17 53 54 16 18 1 2 I 
I SYNODONTIDAE I I 
I Synodus lucioceps I 0 0 0 0 0 0 0 0 0 1 
I BATRACHOIDIDAE I 
I Parichthys myriester I 2 0 1 2 0 2 0 0 0 I 
I Parichthys notatus I 14 1 30 1 1 0 0 0 0 I 
I OPHIDIIDAE I 
I Chilara taylori 1 0 0 0 0 0 0 0 0 0 1 
I Otophidium scrippsi I 1 0 0 0 0 0 0 0 0 I 
I ATHERINIDAE I I 
I Atherinops allinis I 0 2 1 & 0 0 0 0 0 I 
I Atherinopsis californiensis I 0 1 0 0 0 0 0 0 0 I



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY.SPECIES AND SURVBY (CONTINUED) 

I I I 
I TAXA I DATE 6/22 6/25 6/26 7/11 7/12 7/13 7/14 7/18 7/19 I 

------------------------------------------------- ---------------

I II 
ICHORDATA I I 
I ATHERINIDAE I 
I Leuresthes tenuis I B 0 1 0 0 0 0 0 0 I 
I Atherinid,unident. I 0 0 0 0 0 0 0 0 0 I 
I SYNGNATHIDAZ I 
I Synpnathus calforniensis 1 0 0 0 0 0 0 0 0 0 I 
I Syngnathus app. I 0 0 0 1 2 0 1 1 0 1 
I SURRANIDAE I I 
I Hycteroperca xenarcha I 0 0 0 0 0 0 0 0 0 I 
I Paralabrax clathratus I 0 0 0 0 0 0 0 2 2 I 
I Paralabrax maculatolasciatus I 0 0 0 0 0 0 0 0 0 I 
1. Paralabrax nebulifer I 2 1 0 0 0 0 0 0 0 I 
I CARANGIDAE I I 
I Trachurus symmetricus I 0 0 0 0 0 0 0 0 0 I 
I PRISTIPOMATIDAE II 
I Anisotremus davidsoni I 0 0 0 2 0 0 0 1 0 I 
I Xenistfus californiensis I 0 1 2 2 3 60 1 3 0 I 
I SCIAENIDAE I I 
I Cheilotress saturnam I 1 1 0 1 0 1 0 0 1 1 
I Cynoscion nobills I 0 0 0 0 0 0 0 0 1 I 
W Genyonemus lineatus I 119 350 914 29 231 76 2 16 7 I 

0% 1 Ifenticirrhus undularts I B 1 0 0 0 3 0 2 0 I 
I Roncador stearnsii I 1 0 0 0 0 0 0 0 0 1 
I Seriphus politus I 1963 1334 2512 1500 1994 0 0 441 151 I 
I Umbrina roncador I 0 0 0 1 1 5 0 0 0 I 
1 GIRELLIDAE I I 
I Girella nifricans 1 0 0 0 0 0 0 0 0 0 I 
I SCORPIDIDAE I I 
I Hfedialuna californiensis I 0 0 0 0 0 0 0 0 0 1 
I KYPHOSIDAE I I 
I Hermostilla azurea I 0 0 0 0 0 0 0 & 0 I 
I EMBIOTOCIDAE I I 
I Amphistichus arpenteu I 2 1 0 0 0 0 0 0 I 
I Brachyistfus renatus I 1 1 1 1 1 2 3 4 1 1 
I Cymatoiraster aggregate 1 7 3 7 15 24 23 3 6 4 I 
I Damalichthys vacca I 1 0 0 0 0 1 0 0 0 1 
I Embiotoca jacksoni 1 0 1 1 4 1 2 0 0 0 I 
I Hyperprosopon argenteum I 129 86 123 80 78 0 0 48 37 I 
I Hicrometrus minimus I 0 0 0 0 0 0 0 0 0 I 
I Phanerodon furcatus I 33 146 88 52 69 84 10 20 11 I 
I Rhacochilus toxotes I 5 0 9 6 5 0 1 1 1 1 
I POMACENTRIDAE I I 
I Chromis punctipinnis 1 0 0 0 0 0 0 0 0 0 1 
I Hypsypops rubicundus I 0 0 0 0 0 0 0 0 0 I 

0-- ------ ----- 0-- --- -- S-- ----- ------- -------- --------



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

---------- I-------------------- --------------------------------------------

1 I 
I TAXA I DATE 6/22 6/25 6/26 7/11 7/12 .7/13 7/14 7/18 7/19 I 

I I 

ICHORDATA I 
I LABRIDAE I 
I Halichoeres semicinctus I a 0 & & &f 0 0 0 0 I 
I Oxyjutis californico. I 0 0 0 0 0 0 0 0r a I 
I Ptmelometopon pulchrum I 0 0 0 0 0 0 1 H 0 1 
I SPHYRAENIDAE I 
I Sphyraena argentea I 0 0 0 0 0 0 0 0 01 
I CLINIDAE I 
I Gibbonsia elegans I 0 0 0 0 0 0 0 0 0 1 
I Gibbonsia montereyensis I 0 0 0 0 0 0 I 
I Heterostichus rostratus I 2 2 2 1 0 1 1 1 1 I 
I Neoclinus uninoatus I 0 0 0 0 a 0 0 0 0 I 
I BLENNIIDAE I I 
I Hypsoblennius pllberri I 0 0 if 0 0 0 0 0 I 
I STROMATEIDAE I 
I Pepritus similftwaus I 11 4 7 42 27 4 0 24 19 I 
I SCORPAENIDAE I 
I Scorpaena guttaa: I 2 1 0 0 1 0 0 0 1 1 

0 I Sebastes auricularus I B a 0 0 0 0 0 0 i I 
I Sebastes mystinus I z 0 0 0 0 0 0 0 0 1 
I Sebastes pauctspinis I 1 1 0 0 0 1 0 6 4 I 
I Sebastes rastrelliper 0 0 0 0 0 0 0 i a I 
I Sebastes serranoides 1 & & & & 0 0 0 0 0 I 
I HEXAGRAMMIDAE 
I Oxylebius picrus I & 1 0 0 0 0 0 0 0I 
I COTTIDAE 
I Scorpaenichthys marmoratus 1 0 1 0 0 0 a 0 0 0 0 I 
I BOTHIDAE I 
I Citharichthys stfpmaeus I a 0 B 0 1 0 0 i 0 I 
I Paralichthys californicus 1 1 0 0 2 1 0 0 0 1 I 
I PLEURONECTIDAE I I 
I Hypsopserta ufurtulara I 0 2 0 0 1 0 0 1 BI 
I Parophrys retulus I 5 0 0 0 0 0 0 0 0 I 
I Pleuronichthys coenosus 1 0 0 0 0 0 0 0 0 0 1 
I Pleuronichthys ritteri I 0 0 2 0 0 0 0 0 0 I 
I Pleuronichthys verticalis I 0 0 0 0 0 0 1 0 0 I 
I CYNOGLOSSIDAE I 
I Symphurus atricauda I 0 0 0 0 0 0 0 0 0 I 

I ALBULIDAE I 
I Albula vulpes I 0 0 0 0 0 0 0 0 0 1 

I Total I 2388 1976 3726 1799 2505 284 43 581 247 I 
-------------------------------------------------------------------------------------------



AGGREGATE NUMBER(NO.) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3. 1978 THROUGH.DEC 27, 1978 BY SPECIES AND SURVEY 

III 
TAXA I DATE 7/26 7/27 7/28 8/ 2 S/ 3 8/ 9 8/10 8/21 8/22 I 

I CHORDATA I I 
I HETERODONTIDAE I I 
I Heterodontus francisci I 0 1 0 1 0 0 0 0 0 I 
I CARCHARHINIDAE I I 
I Hustelus californicus I 1 0 0 0 0 1 0 4 12 I 
I Triakis semilascata I 1 0 0 0 0 0 0 0 0 I 
I SQUALIDAE I I 
I Squalus acanthias I 0 0 0 0 0 0 0 0 I 
I SQUATINIDAE I 
I Squatina californica I 0 0 0 0 0 0 0 0 0 I 
I RHINOBATIDAE I I 
I. Rhinobotos productus I 0 0 1 1 0 1 1 6 1 I 
I PLATYRKINIDAE I I 
I Platyrhinoidis triseriata I B a 2 0 0 0 0 3 2 I 
I TORPEDINIDAE I I 
I Torpedo californica I 0 0 a 3 0 0 0 0 1 1 
I RAJIDAE I I 
I Raja binoculat I a 0 0 0 0 0 0 I 
I Raja inornata I a 0 0 0 0 0 0 0 I 

vt I DASYATIDAE I I 
I Urolophus hallert I 3 2 5 0 0 5 2 6 7 I 

I I GYMNURIDAE I I 
I Gymnura marmorata I 0 0 1 0 0 0 0 1 1 1 
I MYLIOBATIDAE I I 
I Hyliobatis catilornica: I 0 0 3 0 1 0 0 0 B I 
I ACIPENSERIDAE.. I 
I Acipenser transmontanus I 5 0 0 0 0 0 0 0 0 I 
I MURAENIDAE I 
I Gymnothorax mordx I 0 0 a 0 0 0 0 0 0 1 
I OPHICHTHIDAE 
I Ophichthus zophochir I 0 0 0 0 0 0 0 0 I 
I ENGRAULIDAE I 
I Anchoa compressa I 0 0 0 0 0 0 1 1 1 I 
I Enpraulis mordax I 13 21 63 277 200 50 60 38 467 I 
I SYNODONTIDAE I I 
I Synodus lucioceps I 0 0 1 0 0 0 0 0 1 I 
I BATRACHOIDIDAE I I 
I Parichthys myriaster I 1 3 7 0 0 0 0 3 6 I 
I Parichthys notatus I 0 3 1 0 1 0 0 4 2 I 
I OPHIDLIDAE I 
I Chilara taylori I 0 0 0 0 0 0 0 0 0 1 
I Otophidium scrippsi I 0 0 0 0 0 0 0 1 0 1 
I ATHERINIDAE 
I Atherinops affinis 1 0 0 1 0 0 0 0 0 0 I 
I Atherinopsis californiensis 1 0 0 0 0 0 0 0 0 0  

-- -------- ---- ---- -----------------0- ------



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORIL IMPINGEMENT 
PROM-THE PERIOD JAM 3. 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I I 
TAXA I DATE 7/26 7/27 7/28 8/ 2 8/ 3 8/ 9 8/10 8/21 8/22 1 

I II 

I 1 
ICHORDATA I 
I ATHERINIDAE I 
I Leuresthes rentis I 0 0 0 0 0 0 0 0 0 I 
I Atherinid,unident. I B 0 0 0 0 0 0 0 I 
I SYNGNATHIDAE I 
I Synenathus caoiferniensts 1 & 2 3 0 & & 0 0 1 I 
I Syngnathus app. I 1 a & 1 0 0 0 0 0 I 
I SERRANIDAE I I 
I, Myctereperca xenarcha I 0 0 0 0 0 0 0 0 0 I 
I Paralabrax clathratus I 0 0 4 6 1 0 0 0 0 I 
I Paralabrax maculatofnsciatus I 0 0 0 0 0 0 0 0 0 I 
I Paralabrax nebulifer I 0 1 0 0 0 0 0 12 4 I 
I CARANGIDAE 
I Trachurus symmetricus I 0 0 0 0 0 0 0 0 0 I 
I PRISTIPOMATIDAE 
I Anisotremus davidsenif I 1 0 0 0 0 0 0 1 I 
I Xenisttus catlierniensis I 60 1 362 15 13 4 8 40 217 I 
I SCIAENIDAE II 
I Cheiletrema saturnum I 0 0 3 0 0 0 B 0 0 I 
I Cynoscion nobills I 0 0 0 0 0 0 0 1 3 I 
I Genyonemus lineatus I 11 10 503 10 17 12 73 2837 8649 I 
I enticirrhus undularus I 0 0 15 0 3 1 2 3 1 1 

I Roncodor stearnsti I 0 1 1 0 0 0 1 9 3 I 
I Seriphus politus 1 914 802 0 1165 2254 820 1020 2889 4910 I 
I Umbrina roncador I 1 0 1 0 0 0 0 6 0 I 
I GIRELLIDAE I 
I Girella nipricans I 0 0 4 1 0 0 0 1 0 I 
I SCORPIDIDAE I 
I IHedialuna californiensis I 0 0 1 0 0 0 0 0 0 I 
I KYPHOSIDAE I 
I Hermosilla azurea I 1 0 0 0 0 0 0 0 0 I 
I EMBIOTOCIDAE - I 
I Amphistichus arpenteus 1 0 0 288 0 0 0 0 3 & I 
I Brachyistius frenatus 1 3 2 4 6 0 1 1 1 0 I 
I Cymatoeaster aeprepoar 1 34 34 16 0 13 24 43 18 2B I 
I Damatichthys vacca I 1 0 1 0 0 0 0 4 1 I 
I Embiotoca jacksoni I 1 0 5 1 0 0 0 3 0 I 
I Hyperprosopon arpenteum I 158 129 0 21 33 68 67 408 528 I 
I Hicrometrus minimus I 0 0 0 0 0 0 0 0 0 I 
I Phanerodon furcatus 1 20 44 70 7 10 37 41 112 122 1 
I Rhacochilus toxotes I 0 0 6 0 0 2 0 1 2 I 
I POMACENTRIDAE I I 
I Chromis punctipinnis I 0 1 1 0 0 0 0 0 0 I 
I Hypsypops rubicundus I 0 0 0 0 0 0 0 0 0 I



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I I I 
TAXA I DATE 7/26 7/27 7/28 8/ 2 8/ 3 8/ 9 8/10 8/21 8/22 I 

I CHORDATA I 
I LABRIDAE 
I Halicheeres semictncus I 0 0 0 0 0 0 0 0 0 I 
I Oxyjulis calfernica I 0 0 0 0 0 0 0 0 B I 
I Pimelomeropon pulchrum I 0 0 3 0 0 0 0 0 0 I 
I SPHYRAENIDAE I 
I Sphyraeno arpentea I 0 0 0 0 0 0 0 0 0 I 
I CLINIDAE I 
I Gibbonsta elepans I 0 0 0 0 0 0 0 0 0 I 
I Gibbonsia montereyensis I 0 0 0 0 0 0 0 0 0 1 
I Heterostichus rostratus I 0 0 1 1 2 0 3 2 1 1 
1 Neocltinus uninotatus I 0 0 0 0 0 0 0 0 0 I 
I BLENNIIDAE I 
I Hypsoblennius filberti I 0 0 0 0 0 0 0 0 0 I 
I STROMATEIDAE I I 
I Peprtus simillimus I 36 103 a 35 20 166 817 308 2342 I 
I SCORPABNIDAE I I 
I Scorpaena putrata I 2 1 10 2 0 4 1 7 5 I 
I Sebastes auriculatus I 0 0 0 0 0 0 & 0 0 I 
I Sebastes mystinus I 0 0 0 0 0 0 & 0 & I 
I Sebastes paucispinis I 43 64 19 46 21 35 12 152 51 I 
I Sebastes rvstrelliter I 0 0 0 0 0 0 1 0 0 1 
I Sebastes serranoides I 0 0 0 0 0 0 0 1 0 1 
I HEXAGRAMMIDAE I 
I Oxylehius picrus I 0 0 0 0 0 0 0 0 0 I 
I COTTIDAEI I 
I Scorpoenichthys marmoratus 0 0 0 0 0 0 0 0 0 I 
I BOTHIDAE 
I Citharichthys stipmaeus I 0 0 a 0 0 0 0 0 0 I 
I Paralichrhys californicus I 1 0 1 0 0 0 0 4 3 I 
I PLEURONECTIDAE I 
I Hypsopsetta futtulata I 0 0 0 0 0 0 0 0 0 I 
I Parophrys vetulus I 1 0 0 0 0 0 0 0 0 I 
I Pleuronichthys coenosus I 0 0 0 0 0 0 0 0 I 
I Pleuranichthys ritteri I 0 0 0 0 0 0 0 0 0 I 
I Pleuronichthys verticalis I 0 0 0 0 0 0 0 1 2 I 
I CYNOGLOSSIDAE I 
I Symphurus stricauda I 0 0 0 0 0 0 0 0 0 I 
I ALBULIDAE I 
I Albula vulpes I 0 0 0 0 0 0 0 0 0 1 

I Total I 1308 1225 1407 1599 2589 1231 2154 6891 17374 I 

----------- ----0- ----- ----------



AGGREGATE NUMBER(NO..) O FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH;DEC 27, 1978 BY SPECIES AND SURVEY 

II I 
TAXA I DATE 9/30 9/ 1 9/12 11/ 8 11/ 9 11/14 11/15 11/21 11/22 I 

I CHORDATA I I 
I HETERODONTIDAE I I 
I Heterodontus francisci I 0 0 0 0 0 0 0 0 0 I 
I CARCHARHINIDAE I I 
I Hustelus californicus I 1 0 0 0 0 0 0 0 B I 
I Triakis seras.ciata I 1 0 1 0 0 0 0 0 0 I 
I SQUALIDAE I I 
I Squalus acanthor I 0 0 0 0 0 0 0 0 0 I 
I. SQUATINIDAE I 
I Squatina calflornica I 0 0 0 0 0 0 0 0 0 1 
I RHINOBATIDAE I 
I Rhinabatos productus 1 5 3 0 8 0 0 0 0 0 I 
I PLATYRHINIDAE 1 1 
I Platyrhinoidis triseriata 1 0 0 0 0 0 0 0 0 0 I 
I TORPEDINIDAE I I 
I Torpedo californica 1 0 0 0 0 0 0 0 0 1 1 
I RAJIDAE I I 
I Raja binoculata I 0 0 0 0 0 0 0 0 0 I 
I Raja inornata I 0 0 0 0 0 0 0 0 0 I 
I DASYATIDAE II 
I Urolophus halteri I 2 3 5 0 0 0 1 0 1 I 
I GYMNURIDAE I 
I Cymnure marmorata I 0 a 0 & 0 0 0 0 & I 
I MYLIOBATIDAE I 
I Hyliobatis calieurnica I 0 0 0 0 0 0 0 0 0 I 
I ACIPENSERIDAE I 
I Acipenser transmontanus I 0 0 0 0 0 0 0 0 0 I 
I MURAENIDAE II 
I Gymnothorar mordax I 0 0 0 0 0 0 0 0 1 1 
I OPHICHTHIDAE 
I Ophichthus zophochir I 0 0 0 & 0 0 0 0 I 
I ENGRAULIDAE 
I Anchoa compressa I 0 0 3 12 4 0 0 2 81 I 
I Enpraulis mordox I 232 54 98 197 160 4 17 354 47 I 
I SYNODONTIDAE 
I Synodus lucioceps I 0 0 0 0 0 0 0 0 01 
I BATRACHOIDIDAE I 
I Porichthys myriaster I 2 0 0 0 0 0 0 0 0 I 
I Porichthys notatus I 0 0 0 0 0 0 0 0 0 I 
I OPHIDIIDAE 
I Chilara taylori I 0 0 0 0 0 0 0 0 0 
I Otophidium scrippsi I 0 0 0 0 0 0 0 0 0 I 
I ATHERINIDAE 
I Atherinops affinis 0 0 0 2 0 0 0 0 1 I 
I Atherinopsis californiensis I 0 0 0 0 0 0 0 0 0 1 
--------------------------------------------------------



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

--------------- --------------------------------------------------------------------------- -----

I TAXA I DATE 8/30 9/ 1 9/12 11/ 8 11/ 9 11/14 11/15 11/21 11/22 I 

--------- I ----------------------------

ICHORDATA 
I ATHERINIDAE 
I Leuresthes tenuis I 0 0 0 0 0 0 0 0 0 I 
I Atherinid,unident. I 0 0 0 0 0 0 0 0 0 I 
I SYNGNATHIDAE I 
I Synenathus califerniensis I 0 0 0 0 0 0 0 0 0 1 
I Synenathus app. I 0 0 0 0 0 0 0 0 1 I 
I SERRANIDAE 
I Hycteroperca xenarcha I 0 0 0 0 0 0 0 0 0 I 
I Paralabrax clathratus I 2 3 0 0 1 0 0 0 0 I 
I Paralabrax maculatolosciatus I 0 0 0 0 0 0 0 0 0 I 
I Paralabrax nebuliler I 2 0 0 0 0 0 0 0 0 I 
I CARANGIDAE I 
I Trachurus symmetricus I 0 0 0 0 0 1 0 0 0 I 
I PRISTIPOMATIDAE 
I Anisortremus davidsonii I 1 0 0 0 0 0 0 0 0 I 
I Zenistius califerniensi I 25 22 12 0 0 0 0 0 1 I I SCIAENIDAE 
I Cheilotrema saturnum I 0 0 2 0 1 0 0 0 4 I 
I Cynoscion nobills I 0 0 0 0 0 0 0 0 0 I 
I Genyonemus lineatus I 32 15 0 1 0 0 0 0 29 I 
I )enticirrhus undulatus I 6 0 1 0 0 0 0 0 5 I 
I Roncador stearnsii I 0 0 1 0 0 0 0 0 0 I 
I Seriphus politus I 706 0 256 0 95 26 48 164 1034 I 
I Umbrina roncador I 0 0 0 0 0 0 0 0 0 I 
I GIRELLIDAE 
I Girella nipricans I 0 0 0 0 0 0 0 0 0 1 
I SCORPIDIDAE II 
I Hedialuna californiensis I 0 0 0 0 0 0 0 0 0 I 
I KYPHOSIDAE I 
I Hermostlla azurea I 0 0 0 0 0 0 0 0 01 
I EMBIOTOCIDAE I I Amphistichus arpenteus I 0 0 0 0 0 0 0 0 0 I 
I Brachyistius Irenatus 1 1 0 1 0 0 1 2 0 2 I 
I Cymateaster aggregata 1 20 2 0 0 0 0 0 1 7 I 
I Damalichthys vacca I 0 0 0 0 0 0 0 0 0 I 
I Embiotoca jacksoni I 0 2 0 4 0 0 0 0 0 1 
I Hyperprosopon aorenteum I 69 0 38 0 5 13 2 7 98 I 
I Hicrometrus minimus I 0 0 0 0 0 0 0 0 0 1 
I Phanerodon lurcatus 1 24 1 2 3 0 0 1 3 3 1 
I Rhacachilus toxotes I 0 0 0 0 0 0 0 0 0 I 
I POMACENTRIDAE I 
I Chromis punctipinnis I 0 0 0 0 0 0 0 0 0 I 
I Hypsypops rubicundus I 0 0 0 0 0 0 0 0 0 1 ------------------------------------------------------------ -------------------------------



AGGREGATE FISH ABUNDANCE DATA TAREN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I I 
TAXA I DATE 8/30 9/ 1 9/12 11/ 8 11/ 9 11/14 11/15 11/21 11/22 I 

ICHORDATA I I 
I LABRIDAE I I 
I Halichoeres semicinctus 1 B 0 0 0 0 0 0 0 0 I 
I Oxyjults calfernica I B 0 0 0 0 0 0 0 B I 
I Pimelometopen pulchrum I 0 0 0 0 0 0 0 0 0 I 
I SPHYRAENIDAE I 
I Sphyraena argentea I 0 0 0 & 0 0 0 0 0 I 
I CLINIDAE 
I Gibbonsio. elegans I 0 0 0 0 0 0 0 0 0 I 
1 Gibbonsia montereyensis I 0 0 0 0 0 0 0 0 0 I 
I Heterostichus rostratus I 0 0 0 0 0 0 0 0 0 1 
I Neoclinus unineratus I 0 0 0 0 0 0 0 0 0 I 
I BLENNIIDAE I 
I Hypsoblennius filberti I 0 0 a 0 0 0 0 0 0 I 
I STROMATEIDAE I 
I Peprilus simillimus I 377 317 85 51 34 0 1 22 57 I 
I SCORPAENIDAE I I 
I Scorpaena urtata I 2 0 15 1 1 0 2 0 1 I 
I Sebastes auriculatus I 0 0 0 0 0 0 0 0 0 I 
I Sebastes systinus I 0 0 0 0 0 0 0 0 01 
I Sebastes paucispinis I 1 1 1 & & & 0 0 0 I 
I Sebastes rastreflier I 0 0 0 0 0 & 0 & 0 I 
I Sebastes serranoides I 0 0 0 0 0 0 0 0 0 I 
I HEXAGRAMMIDAE I I 
I Oxylebius pictus I 0 0 0 0 0 0 0 0 1 1 
I COTTIDAE I 
I Scorpsenichthys marmoratus 0 0 0 0 0 0 0 0 0 I 
I BOTHIDAE I 
I Citharichthys stigmaeus I 0 0 0 0 0 0 a 0I 
I Paralichthys catifornicus I 0 0 0 0 1 0 0 2 I 
I PLEURONECTIDAE I I 
I Hypsopsetta guttulata I 0 0 0 0 0 0 0 0 1 I 
I Parophrys verulus I 0 0 0 0 0 0 0 0 0 I 
I Pleuronichthys coenosus I 0 0 0 0 0 0 0 0 0 I 
I Pleuronichthys ritteri 1 0 0 0 0 0 0 0 0 0 I 
I Pleuronichthys verticalis I 0 0 0 0 0 0 0 0 0 I 
I CYNOGLOSSIDAEI 
I Symphurus stricaude I 0 0 0 1 0 0 0 0 0 I 
I ALBULIDAE 
I Albula vulpes I 0 0 0 0 0 0 0 0 0I 

I Total I 1511 423 521 272 301 46 74 553 1377 I



AGGREGATE NUMBER(NO.) OF FISHER TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

I I TOTAL 
1 TAXA I DATE 11/28 11/30 12/ 4 12/ 5 12/12 12/13 12/14 12/21 12/26 12/27 NUMBER 

----------------------------------------------------------------------

I CHORDATA I 
I HETERODONTIDAE I 
I Heterodontus francisci I 0 0 0 0 0 0 0 0 0 & 7 
I CARCHARHINIDAE I 
I Hustelus californicus I 0 0 0 0 0 0 0 0 0 0 37 
I Triakis semifasciata I 0 0 0 0 0 0 0 0 0 0 10 
I SQUALIDAE I 
I Squalus acanthias I 0 0 0 0 0 0 0 0 0 B 73 
I SOUATINIDAE I 
I Squatina califrnica I 0 0 0 0 0 0 0 0 0 0 1 
I RHINOBATIDAE I 
I Rhinabatos productus I 0 0 0 0 0 0 0 0 0 a 42 
I PLATYRHINIDAE I 
I Platyrhinoidfs triserfatva I 0 0 0 0 0 0 0 0 0 B 75 
I TORPEDINIDAE 
I Torpeda california I 1 1 3 0 1 0 0 0 1 1 73 
I RAJIDAE 
I Raja binoculata I 0 0 0 0 0 0 0 0 0 B 1 
I Raja inornara I & 0 0 0 0 a 0 0 0 0 1 
I DASYATIDAE 
I Ufrolophus halleri I 0 0 0 0 0 0 0 0 0 0 694 
I GYMNGRIDAE I 
I Gymnura maraorara I 0 0 0 0 0 0 0 0 0 0 13 
I MYLIOBATIDAE I 
I Hyliohatis callfornica I 0 0 a & 0 0 & & & 0 24 
I ACIPENSERIDAE 
I Acipenser transmontanus 1 0 0 0 0 0 0 0 0 0 0 1 
I MURAENIDAE I 
I Gymnothorax mordx I 0 0 0 0 0 0 0 0 1 & 2 
I OPHICHTHIDAE 
I Ophichthus zophochir I 0 0 0 0 0 0 0 0 0 0 1 
I ENGRAULIDAE 
I Anchoa compressa I 2 2 50 26 3 14 8 16 0 a 383 
I Enpraults mordx I 2 7 8 9 0 16 1 0 0 0 3373 
I SYNODONTIDAE I 
I Synodus lucioceps I 0 0 0 0 0 0 0 0 0 0 20 
I BATRACHOIDIDAE I 
I Porichthys myriaster I 0 0 0 0 0 0 0 0 0 56 
I Porichthys notatus I 0 0 0 0 0 0 0 0 0 0 676 
1 OPHIDIIDAE 
I Chilara taylori I 0 0 0 0 0 0 0 0 0 0 21 
I Otophidium scrippst I 0 0 0 0 0 0 0 0 0 0 46 
I ATHERINIDAE 
I Atherinops affinis I 0 0 282 13 0 0 0 0 0 0 510 
I Atherinopsis californiensis 1 0 0 6 0 0 0 0 0 0 0 1557 

0 0 - 0 - 0 0



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3. 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

----- - --- --- ----- ------ -------- ;----------------------------------------------------

I I TOTAL I 
I TAXA I DATE 11/28 11/30 12/ 4 12/ 5 12/12 12/13 12/14 12/21 12/26 12/27 NUMBER I 
I I 

------------------ - ----------------------------------------------------------------------

I I I 
ICHORDATA I 
I ATHERINIDAE I I 
I Leuresthes tenuts I 0 0 63 0 0 0 0 B 0 a 219 I 
I Atherinid,unident. I 0 0 0 0 0 0 1 & 0 0 1 I 
I SYNGRATHIDAE 
I Synpnathus calfornensis I 0 0 0 0 0 0 0 0 & B 23 I 
I Syngnathus app. I & 0 0 0 0 0 0 0 0 25 I 
I SERRANIDAE I 
I Mycteroperce xenarcha I 0 0 0 0 0 0 0 0 0 0 1 I 
I Paralabrax clothratus I 1 0 0 0 0 0 1 1 0 1 51 I 
I Paralabrax maculatofasciatus I 0 0 0 0 0 0 0 0 0 0 1 I 
I Paralabrax nebulifer I 0 2 0 & 0 0 0 0 0 0 123 I 
I CARANGIDAE I 
I Trachurus symmetricus I 0 0 1 0 0 0 0 0 0 & 3 I 
I PRISTIPOMLTIDAE 
I Anisotremus davidsont I 0 0 0 0 0 0 0 0 0 0 58 I 
I lenistius catlifornensis I 0 0 0 0 0 0 1 0 0 0 1405 I 
I SCIAENIDAE I 
I Chetiotrema seturnum I 0 0 1 0 0 0 1 0 0 46 I 

i I Cynoscion nobilis I 0 0 0 0 0 0 0 0 0 0 14 I 
c I Genyonemus lineatus I 8 0 33 23 82 15 9 0 1 a 18820 I 

I Henticirrhus undulatus I 0 0 0 0 0 0 0 0 0 0 234 I 
I Roncador stearnsii I 0 0 0 0 0 0 0 0 0 0 104 I 
I Seriphus politus I 87 252 321 251 1760 0 0 68 38 21 100048 I 
I Umbrina roncador I 0 0 0 0 0 0 0 0 0 0 24 I 
I GIRELLIDAE 
I Girella nipricans I 0 0 0 0 0 0 0 0 0 0 47 I 
I SCORPIDIDAE 
I Hedialuna californiensis I 0 0 0 0 0 0 0 0 0 0 5 I 
I KYPHOSIDAE I I 
I Rermosilla azurea I 0 0 0 B 0 0 a 0 0 1 I 
I EMBIOTOCIDAE I 
I Amphistichus arenteus I 0 0 0 0 0 0 0 0 0 0 345 I 
I Brachyistius frenatus I a 0 & 0 0 1 0 0 902 I 
I Cymarogaster aggregrar 0 0 31 4 9 9 1 2 0 0 946 I 
I Damatichthys vacca I 0 1 0 0 0 0 0 0 1 0 67 I 
I Embiotoca jacksoni I 0 0 0 1 0 0 0 0 0 1 316 I 
I Hyperprosopon araenteum I 7 7 67 64 21 0 0 3 3 1 9368 I 
I Hicrometrus minimus I 0 0 0 0 0 0 0 0 0 0 6 I 
I Phanerodon furcatus I 3 3 13 0 4 5 1 1 0 0 2646 I 
I Rhacochilus toxotes I 0 0 0 0 0 1 0 0 0 0 97 I 
I POMACENTRIDAE 
I Chromis punctipinnis I 0 0 0 0 0 0 0 0 0 0 24 I 
I Hypsypops rubicundus I 0 0 0 0 0 0 0 0 0 0 11 I



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGHDEC 27, 1978 BY.SPECIES AND SURVEY (CONTINUED) 

I I TOTAL I 
I TAXA I DATE 11/28 11/30 12/ 4 121 5 12/12 12/13 12/14 12/21 12/26 12/27 NUMBER I 
I I I 

ICHORDATA I I 
I LABRIDAE I 
I Halichoeres semicinctus I 0 0 0 0 0 0 0 0 0 1 4 I 
I Oxyjaits ct11fernica I a a 0 0 0 a 5 0 0 48 I 
I ,Pimelometopon pulchrum I 0 & & & 0 1 0 0 B 0 42 I 
I SPHYRAENIDAE I I 
I Sphyraena arpenrea I 0 0 0 0 0 5 2 0 5 5 7 I 
I CLINIDAE I 
I Gibbonsia elegans I 0 0 0 0 0 0 0 0 1 I 
I Gibbonsia montereyensis I 0 0 0 0 0 0 0 0 0 0 1 I 
I Heterostichus rostratus I 0 0 0 1 0 0 0 1 0 0 251 1 
I Neoclinus uninototus I 0 0 0 0 0 0 0 0 0 0 1 1 
I BLENNIIDAE I 
I Hypsoblennius fliberti I 0 0 a a a 0 0 a 0 B 3 I 
I STROMATEIDAE I I 
I Peprilus similitmus I 17 11 132 116 a 51 12 6 5 a 8043 I 
I SCORPAENIDAE I I 
I Scorpaena puttaia 1 0 2 0 0 0 1 0 1 0 B 489 I 
I Sebstes auricularus I 0 0 0 0 0 0 0 0 0 5 4 I 
I Sebastes mystinus I 0 5 0 0 0 0 0 0 5 1 I 
I Sebastes paucispinfs I j 0 0 0 0 0 0 0 0 5 462 I 
I Sebastes restrelliper I 0 0 0 1 0 0 0 0 0 5 20 I 
I Sebastes serranoides I 0 0 0 0 0 0 0 0 0 0 48 I 
I HEXAGRAMMIDAE I 
I Oxylebius pictus I 0 0 0 5 0 0 0 0 a 7 I 
I COTTIDAE II 
I Scorpaenichthys marmorarts I 0 0 a 5 0 0 0 0 0 B 4 I 
I BOTHIDAE I I 
I Citharichthys stipmaeus a 0 0 0 0 8 0 0 0 B 224 I 
1 Paralichthys callornicus I 0 0 0 0 0 0 0 0 5 154 I 
I PLEURONECTIDAE I I 
I Hypsopsetra juttulata I 0 0 0 0 0 0 0 0 5 49 I 
I Parophrys vetulus I 0 0 0 0 0 0 0 0 0 1 I 
I Pleuronichthys coenosus I 0 0 0 0 0 0 0 0 0 0 1 I 
I Pleuronichthys ritteri I 0 0 0 0 0 0 0 0 0 0 77 I 
I Pleuronichthys verticalis I 0 0 0 0 0 0 0 0 0 0 33 I 
I CYNOGLOSSIDAE 
I Symphurus stricauda I 0 0 0 0 0 0 0 0 0 0 3 
I ALBULIDAE I 
I Albula vulpes I 0 0 0 0 0 0 0 0 0 0 1 I 

I Total I 128 288 1011 509 1880 113 38 100 45 25 153662 

0 * 0



AGGREGATE WRIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 

FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

------ --------- ------------------------------- -------------------

TAXA I DATE 1/ 3 1/ 4 1/ 9 1/19 1/26 2/ 1 2/ 8 2/14I 

I---- - --------- I-----------------------------I - - ---------

I CHORDATA 
I HETERODONTIDAE 
I Heterodontus franciscf - - - *

I CARCHARHINIDAE 
I Hustelus californicus 

I Trinkis semifasciata I - - - 1.00 - - I 

I SQUALIDAE 
I Squalus acanthias I 1.5.50 - - 9.75 5.10 11.75 9.00 12.00 I 

I SQUATINIDAE 
I Squatina californica I - -

I RHINOBATIDAE 
I Rhinobaras productus I - - - -

I PLATYRHINIDAE. I 
I Platyrhinoidis triscri~ta I 0.75 - 4.0 2.01 2.75 - 1.75 3.50 I 

I TORPEDINIDAE 
I Torpedo californica I 13.00 26.00 45.0 - 6.50 40.75 12.00 12.00 I 

I RAJIDAE 
I Raja hinoculara - - - - - - + 

I Raja inarnara - I 

I DASYATIDAE 
I Urolophus hallert 1 1.50 2.00 5.75 18.25 16.75 2.50 2.00 42.50 I 

I GYMNURIDAE 
I Gymnura marmorata 
I MYLIOBATIDAE I 
I lHyliobatis californica - - 1.50 1.50 1.00 - - - I 

I ACIPENSERIDAE 
I Acipenser transmontanus 

I MURAENIDAE 
I Gymnothora mordax I 
I OPHICHTHIDAE 
I Ophichthus zophochir I - - - - - 0.50 

I ENGRAULIDAE 
I Anchoa compressa I 0.50 + 1.25 N.50 - + 0.50 0.50 I 

I Enpraulis muordox. I + + 1.25 1.75 1.00 - 0.25 0.10 I 

I SYNODONTIDAE I 
I Synodus lucioceps I 0.25 - - 0.75 + - - + 1 

I BATRACHOIDIDAE 
I Forichthys myriaster I - - - - - - - I 

I Porichthys notatus I + - - 0.50 0.25 - -

I OPHIDIIDAE I 
I Chilara raylori I - - - 0.75 0.50 - 0.25 0.50 I 

I Otophidium scrippsi I - - - 0.25 0.50 - 0.50 1.00 I 

I ATHERINIDAE 
I Atherinops affinis I 0.25 - 0.25 0.25 0.25 + 0.50 + 1 
I Atherinopsis californiensis 1 5.75 - 7.50 3.00 24.75 0.25 6.50 12.50 I



AGGREGATE WEIGET(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 TERUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I TAXA I DATE 1/ 3 1/ 4 1/ 9 1/19 1/26 2/ 1 2/ 8 2/141 

I CHORDATA I 
I ATHERINIDAE I I 
I Learesthes tendus 1 1.50 - Z.25 - + - 0.75 + 1 
I Atherinid,anident. I - - - - - - - - I 
I SYNGNATHIDAE I 
I Synjnathus californiensis I - - - - - - + I 
I Synjenathus app. I - - + - - - + - I 
I SERRANIDAE 
I Ifycteroperca:xenarcha I - - - - - - - - I 
I Paralabrax clathratus I - - - 0.25 2.50 - - - I 
I Paralabrax maculatolasciatus I - - - - - 0.25 - I 
I Paralabrax nebuiifer I - - 0.25 0.50 - 0.75 0.50 I 
I CARANGIDAE I I 
I Trachurus symmetricus 1 - - - 0.25 - - - - I 
I PRISTIPOMATIDAE I 
I Anisorremus davidsonit I + - 1.00 0.25 - - 0.50 I 
I Xenis:ius californiensis I + + - 0.25 + - + - I 
I SCIAENIDAE I I 
I Chellotrem saturnut I - B.25 + B.25 5.25 - 0.75 0.75 I 
I Cynoscion nobilis 1 - - 1.BB - - - 0.25 - I 
I Genyonemus fineatus I 3.00 + - 2.25 19.00 1.00 1.50 56.00 I 
I Henticirrhus undulates I - - - 2.00 11.50 1.25 1.50 5.25 I 
I Roncador stearnsit I - - - - - - - 15.00 I 
I Seriphus politus I 40.50 7.25 151.50 73.00 76.50 3.25 68.75 158.00 I 
I Umbrina roncador I - - - - 1.25 - - 3.00 I 
I GIRELLIDAE I 
I Girella nipricans I - 3.75 5.00 1.00 - 1.75 - I 
I SCORPIDIDAE I 
I Hedialuna californiensis I - - - - - I 
I KYPHOSIDAI 
I Hermosilla azurea I - - - - - - -

I EMBIOTOCIDAE I 
I Amphistichus arpenteas I - - - B.50 1.00 - 0.50 5.00 I 
I Brachyistius frenatus I + + 0.25 1.25 5.25 + + 0.25 I 
I Cymaroaster agregar I 0.25 - 0.25 1.25 1.50 + 0.25 0.25 I 
I Damalichthys vacca I - - 1.00 0.50 4.00 - - 1.00 I 
I Embiotoca jacksoni I - 0.50 - 0.75 1.00 0.50 0.50 0.75 I 
I Hyperprosopon arpenteum I 4.00 10.50 29.00, 28.25 47.00 4.00 14.00 53.00 I 
I Hicrometrus minimus I - - - 0.25 - - -
I Phanerodon furcatus I 1.00 + 0.25 5.50 10.00 0.50 0.10 1.00 I 
I Rhacochilus toxotes 1 + - - - - - - 1.00 I 
I POMACENTRIDAE 
I Chromis punctipinnis I + 0.25 - 0.50 - - 0.50 1.25 I 
I Hypsypops rubicundus I - - - - 0.75 - - - I 

00 0



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

TAXA I DATE 1/ 3 1/ 4 1/ 9 1/19 1/26 2/ 1 2/ 8 2/14 I 
I I 
---- - -------------- ---------------------- ---------------

I I 
ICHORDATA I 
I LABRIDAE I 
I Halichoeres-semicactus I - - - - - - - 1.00 I 
I Oxyjulis californIca I + -
I Pimelometepen pulchrum I - - 0.25 5.25 B.25 - + 1.00 I 
I SPHYRAENIDAE I 
I Sphyraena arpentea I - - - - 8.25 - -

I CLINIDAE 
I Gibbonsta elejans I - - - - - - + 

I Gibbonsia montereyensis I - - - - - - - - I 
I Heterostichus rostratus I 0.25 0.50 1.50 1.50 0.75 - 0.75 3.50 1 
I Neoclinus uninotarus I - - -

r BLENNIIDAE I 
I Hypsoblennius filberti I - -

I STROMATEIDAE 
I Peprilus simillimus I - - 0.50 - + - - - I 

I SCORPAENIDAE 
I Scorpena putratea I 0.75 - 1.00 1.50 2.50 - 1.00 2.50 I 
I Sebastes auriculatus I - - - 0.50 - - - - I 

I Sebastes mystinus I - - - - - - - - I 

I Sebastes paucispinIs I - - - - - - - - I 

I Sebastes rastrelliger I - - - 1.50 - - - 3.50 I 
I Sebastes serranoides I - - - 0.25 0.25 - - - I 
I HEXAGRAMMIDAE I 
I Oxylebius pictus 1 - - - - - - - - I 

I COTTIDAE I 
I Scorpaenichthys mermeratus I - - - - - - - - I 

I BOTHIDAE 
I Cttharichthys stigmaeus I + - + 0.50 B.50 - 0.25 1.00 I 
I Paralichthys calfornicus 1 0.50 - 2.50 4.75 4.00 - 1.25 3.00 I 
I PLEURONECTIDAE I 
I Hypsopsetta guttulata I + - 0.50 1.00 7.50 - + - I 
I Parophrys vetulus I - - - - - - - - I 
I Pleuronichthys coenosus I - - - - - - - - I 
I Pleuronichthys ritteri I - - - - - - - - I 

I Pleuronichthys verticalis I - - 1.00 - - - - - I 
I CYNOGLOSSIDAE.  
I Symphurus stricauda I - - - + - - - - I 
I ALBULIDAE 
I Albula vulpes I - - - - - - + 

I Total I 89.25 47.25 261.00 174.25 254.10 65.75 129.10 402.60 I 
-------------------------------------------- -------------------------------------------------



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

-------- -------- I-----------------------------------------

TAXA I DATE 2/16 2/22 2/24 2/28 3/ 8 3/10 3/13 3/15 3/17 I 

--..-.---------------- - ------------ ---------------

I CHORDATA 
I HETERODONTIDAE 
I Heterodontus.francisci 1 0.25 - - 0.25 - - - 0.50 f 
I CARCHARHINIDAE 
I Hustelus californicus I - 0.50 - - - - - -
I Triakis semilasciata I - 0.75 - - - - - -
I SQUALIDAE 

.  

I Squalus acanthia I - 23.00 - - 119.00 16.25 1.75 - 1.50 I 
I SOUATINIDAE I 
I Squatina californica I - - - - - - - I 
I RKINOBATIDAE I 
I Rhinobatos productus I - 7.50 2.00 0.75 - - - - 0.75 I 
I PLATYRKINIDAE I I Platyrhinoidis triseriata I 3.25 0.50 3.25. 4.00 2.50 3.00 3.25 0.75 1.00 I 
I TORPEDINIDAE I 
I Torpedo californica I - 60.25 - 60.00 - 84.25 77.00 40.75 - I 
I RAJIDAE 
I Raja binoculata I - - - - - - . - I 
I Raja inornara I - 4.75 - - - - - -L I DASYATIDAE 

U' 
0 I Urolophus halleri 1 37.00 23.00 7.50, 24.00 - 40.50 29.50 20.00 16.00 I 

I GYMNURIDAE I I Gymnura marmorata I - - - - 2.00 5.25 - 2.50 I 
I MYLIOBATIDAE I I Hyllobatis californicow I 83.BB - 3.00 - 3.00 3.75 - - - I 
I ACIPENSERIDAE 

I 
I Acipenser transmantanus I - - - - - - 22.50 - I 
I MURAENIDAE I 
I Gymnothorax mordax I - - - - - -
I OPHICKTHIDAE 
I Ophichthus zophochir I - - - - - -
I ENGRAULIDAE 
I Anchoa compressa I + 0.25 0.10 0.10 + + + + + I 
I Enfuraulis mordx I + 0.25 0.25. 0.25 0.50 0.25 0.25 0.25 0.25 I 
I SYNODONTIDAE I 
I Synodus lucioceps I 0.25 0.10 - 0.10 - 0.50 + 0.25 
I BATRACHOIDIDAE 
I Porichthys myriaster I - - - - 1.50 11.25 - - - I 
I Porichthys notatus I - 0.50 - 3.00 - 0.25 0.25 1.00 0.25 I 
I OPHIDIIDAE 
I Chilara taylort I 0.25 - - - + 0.25 0.25 - + I 
I Otophidium scrippsi I 0.25 0.25 0.50 - 0.50 1.25 0.25 -
I ATHERINIDAE I 
I Atherinops a/finis I + 0.10 0.10. 0.25 1.00 + + -
I Atherinopsis californiensis I 10.50 81.25 30.50. 4.75 9.50 83.75 50.00 28.25 18.75 I ---------------------------------------------------------------------------------------------------------------------



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 TEROUGE DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

----------------------------- - ------------ ~---------------------
I . II 

TAXA I DATE 2/16 2/22 2/24 2/28 3/ 8 3/10 3/13 3/15 3/17 I 

----- - - ------ ------------- --------- ------------- --------I I 

ICHORDATA I 
I ATHERINIDA. I 
I Leuresthes tendus, I 0.25 - - - 1.25 0.25 0.75 - 0.25 I 
1 Atherinid,unident. I - - - - -I 

I SYNGNATRIDAE I I 
I Synanathus californfensis I - - - - - + - - I 
I Synpnathus spp. I - - 1.0B - - + + I 
I SERRANIDAE I 
I Hycteroperca xenarcha I - - - - - - - - I 
I Paralabrax clathratus I - 0.25 0.25. - - 2.00 - - - I 
I Parablabrax maculatolasciatus I - - - - - - - - - I 

I Paralabrax nebuliler I 2.50 3.00 1.00. - 5.00 4.25 1.00 - 0.50 
I CARANGIDAE I 
I Trachurus symmetricus I - - - - - - - I 

I PRISTIPOMATIDAE I 
I Antsotremus davidsonii I 0.25 2.00 0.50 - - + - - I 
I Ienistfus catlforniensis 1 0.25 0.75 0.25 0.10 - 0.75 0.25 0.25 0.50 I 
I SCIAENIDAE I 
I Chellotrea saturnum I + 0.10 - - - 1.00 0.50 - - I 

I Cynoscion nobilis I 0.25 1.00 - - - 0.50 0.25 - - I 
I Genyonemus lineatus I 27.00 37.25 8.25 3.25 6.50 24.75 8.00 4.75 2.75 I 
I Henticirrhus undulatus 1 1.00 3.75 3.75 0.10 7.00 11.75 4.75 0.75 1.50 I 
I Roncador stearnsii I 40.00 2.00 0.30 - - - - -I 
I Seriphus politus 1 185.00 145.25 158.50 77.00 25.00 111.00 108.00 110.00 I 
I Umbrina roncador I 2.50 0.50 - - - - - -
I GIRELLIDAE I 
1. Girella nipricans I 2.50 2.50 - - - 2.00 1.75 - I 
I SCORPIDIDAE I 
I Hedialuna californiensis I - 0.50 - - -

I KYPHOSIDAE 
I Hermosilla azurea - - - - - -

I EMBIOTOCIDAE 
I Amphistichus argenteus I 1.00 2.25 - - + 0.50 0.75 0.25 - I 
I Brachyistius frenatus I 0.25 1.00 1.25. 0.50 0.25 3.00 1.50 0.50 1.00 I 
I Cymatoeaster a~frepata I 1.00 1.25 0.50 0.25 + 0.50 1.00 0.75 0.25 I 
I Damalichthys vacca I + 3.00 1.00. - 0.25 - 0.75 + 0.75 
I Embiotoca jacksoni 1 2.00 7.50 1.25 0.10 - 1.25 + 0.50 0.50 I 
I Hyperprosopon argenteum I 60.00 105.75 14.75 4.75 13.00 63.75 25.00 13.50 - I 
I Hicrometrus minimus I + 0.10 - - - - - -I 
I Phanerodon furcatus I 5.00 12.00 1.50 0.50 0.75 3.75 2.75 4.75 2.25 I 
I Rhacochilus toxotes I + - - - - - + - + 1 

I POMACENTRIDAE I 
I Chromis punctipinnis I - 0.25 0.10 0.50 - - I 
I Hypsypops rubicundus I - - - - - 1.25 1.75 0.75 - I 
--------------- --- ------------------------------------------------------------------------



AGGREGATE WRIGHT(LBS) 0F FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

SI 
TAXA I DATE 2/16 2/22 2/24 2/28 3/ 8 3/10 3/13 3/15 3/17 I 

---------- - -- ~-----------.---.------- -- ----- -- - -- - - - --- ------------

ICHORDATA 
I LABRIDAE 
I Halichoeres semicactus I 0.55 - - - - - - - - I 
I Oxyjults californica I + 0.25 - - 0.25 0.75 0.50 5.25 0.50 I 
1 Pimelomeropon pulchrum. I 0.75 0.25 - - 5.50 3.55 - + + 
I SPHYRAENIDAE 
I Sphyraena orpenrea I - - - - - - 0.25 - - I 
I CLINIDAE I 
I Gibbonsia elegans I - - - - - - - - - I 
I Gibbonsia montereyensis I - - - - - - - - I 
I Heterostichus rostratus I 0.50 0.25 2.25 0.50 1.25 1.25 0.75 1.50 0.50 
I Neoclinus uninotatus I - - - - - - - -

I BLENNIIDAE 
I Hypsoblennius pitherti I 5.25 - - - + - - - - I 
I STROMATEIDAE 
I Peprilus similltwus I - 0.25 0.10 5.10 - - - + 21.00 I 
I SCORPAENIDAE I 
I Scorpsena puttara 1 3.0 2.050 0.50 0.60 1.75 9.00 5.25 2.75 2.25 I 
I Sebastes auriculatus I + - - - 0.25 - - -
I Sebastes mystinus - 5.75 - - - - - - - I 
I Sebastes pauctspinis I 0.25 - - - - - - - - I 
I Sebastes rastrlliper I - 0.50 - - - 1.50 0.50 - 5.50 I 
I Sebastes serranoides I - 0.25 0.10 5.15 + 0.50 0.25 + + 1 
I HEXAGRAMMIDAE. I 
I Oxylebius pictus 1 - - - - - + + - - I 
I COTTIDAE I 
I Scorpaenichthys marmoratus I - - - - 4.50 - - - 2.00 I 
I BOTHIDAE 
I Cithorichthys srtigmaeus 1 0.75 0.10 0.15. - 0.25 0.25 0.25 + - I 
I Paralichthys californicus I 1.0 0.25 0.50 - 1.75 1.50 1.75 5.50 5.25 I 
I PLEURONECTIDAE I 
I Hypsopsera uttulata I 1.25 0.25 0.50 - 2.50 6.00 1.75 - + 1 
I Parophrys vetulus I - - - - - - - - I 
I Pleuronichthys coenosus I - - - - - - - - 0.25 I 
I Pleuronichthys ritteri I - 3.50 2.00 2.50 1.00 1.50 3.00 2.00 0.75 
I Pleuronichthys verticalis 1 0.25 - 1.00 - 1.00 4.00 0.50 0.50 -I 
I CYNOGLOSSIDAE I 
I Symphurus atricouda I 0.25 - - - - - - - I 
I ALBULIDAE 
I Albula vulpes I - - - - - - - - - I 

I Total I 474.25 543.50 247.30.188.90 213.50 512.00 336.00 258.00 79.75 I 
-------------------------------------------- --------- -------- ------------------



0 00 

AGGREGATE WEIGH(LBS) OF FISHES TAXEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

I TXIDT32 32 32 3/9 /1 /4 /5 /6 

I I TAXA I DATE 3/21 3/2.2 3128. 3/29 3/31 4/ 4 4/ 5 4/26 4/27 

----- --------------------------------------------------------------- --------------------------------- ----------

ICHORDATA 
I HETERODONTIDAE I 
I Heterodontus francisct I - - - - - - - - - I 
I CARCHARHINIDAE I 
I Iustelus californicus I - - - - - - - - - I 
I Triakis semifasciata I - - - - - - - - 0.75 I 

I BOUALIDAE I 
I Squalus acanthics I - - - - - -

I SQUATINIDAE I 
I Squatina calilornica I - - - - - - - - - I 

I RHINOBATIDAE 
I Rhinobatos productus g - - - - - - - 7.00 35.00 I 
I PLATYRHINIDAE: 
I Platyrhinoidis triseriata 1 0.25 - - - 1.50 - - 8.75 - I 

I TORPEDINIDAE I I 
I Torpedo californica I - - - - 5.30 8.50 - 19.00 44.00 I 
I RAJIDAE 
I Raja binoculata I 
I Raja inornata I -

I DASYATIDAE I 
I Utrolophus hollert I 17.0 9.00 5.50 15.25 19.25 10.75 8.25 21.50 37.50 I 
I GYMNURIDAE 
I Gymnura marmorata I 
I MYLIOBATIDAE I 
I Hyliobatis californico I - - - - - - - -

I ACIPENSERIDAE 
I Acipenser transmontanus 1 - - - - - - - - - I 
I MURAENIDAE I 
I Gymnothorax mordax I - - - - 2.75 - - - - I 
I OPHICHTHIDAE 
I Ophichthus zophochir I -
I ENGRAULIDAE I 
I Anchoa compressa I + - - - - + + * 

I Engraulis mordx I + + + + + + + 0.25 0.75 I 

I SYNODONTIDAE I 
I Synodus luctoceps I - - - - - - - - 0.25 I 

I BATRACHOIDIDAE 
I Porichthys myriaster I - - - - 0.50 - 0.75 1.75 0.75 I 
I Porichthys notatus I + - - - - 0.50 1.50 0.50 1.75 I 
I OPHIDIIDAE 
I Chilara taylori I - - 0.75 - - - -

I Qtophidium scrippsi I - - - - 0.25 - - - 0.50 I 

I ATHERINIDAE 
I Atherinops affinis I + + + - 0.25 2.50 0.50 0.75 + 1 

I Atherinopsis californiensis I 3.00 1.50 0.25+ + 3.00 5.50 6.25 0.50 0.50 I 
---------------------------------------------------- -----------------------------------------------------------------------



AGGREGATE WEIGET(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

~---------- --------------------- - ------- -- ---------------------------------

1 1 
I TAXA I DATE 3/21 3/22 3/28 3/29 3/31 4/ 4 4/ 5 4/26 4/27 I 
----------------------------- ---------- ~------- - -------------------------------

I I I CHORDATA 
I ATHERINIDAE 
I Leuresthes tenuis I + - B.50 -
I Atherinid,unident. I - - - - - - .  
I SYNGRATRIDAN 
I Syngnathus calflorniensis I + - + + 
I Synpnathus app. I - + -

I SERRANIDAE I 
I Hycteroperca.xenarcha I - - - - I 
I Paralabrax clathratus I 0.50 0.50 - - I 
I Paralabrax maculatofasciatus I -
I Paralabrax nebulifer I + - - 0.25 I I. CARANGIDAE I 
I Trachurus symmetricus I --
I PRISTIPOMATIDAE I 
I Antsorremus davidsonit I - 0.25 5.50 - - -I 
I Zentstius ca.lifornlensts I 0.75 + + + + 0.50 0.50 0.25 1.00 I 
I SCIAENIDAE I 
I Choiletrema saturnum 1 1.25 - -
I Cynoscion nobilis - - - - - I 
I Genyonemus lineatus I 5.25 0.25 1.25 + 2.00 2.75 I 
1 Henticirrhus undulatus I + + - - -I 
I Roncodor stearnsii I 0.75 - - - - 2.25 I 
I Seriphus politus I 59.00 20.75 19.00 - 43.50 63.75 58.00 111.75 179.50 I 
I Umbrina roncador I - - - - - I 
I GIRELLIDAE 
I Girella nigricans - 1.50 - 1.00 I 
I SCORPIDIDAE 
I Hedialuna californiensis - - - - - - -
I KYPHOSIDAE 
I Hermosill azurea I - -
I EMBIOTOCIDAE I 
I Amphistichus arpenteus I - - - 0.25 I 
I Brachyistius frenatus I 0.50 0.50 1.50 0.75 4.25 2.50 4.25 0.50 0.50 I 
I Cymatoaster aggregara I 0.25 + + - + 0.25 0.50 0.25 0.25 I 
I Damalichthys vacca I - + - 1.25 - 0.75 0.25 I I Embiotoca jacksoni - - 1.00 - 0.75 0.25 + 0.25 0.75 I 
I Hyperprosopon arpenteum I 5.00 2.50 3.00 - 14.50 12.25 9.00 1.75 7.50 I 
I Hicrometrus minimus I - - - - - - - - I 
I Phanerodon furcatus I 0.75 0.75 0.50 1.25 6.00 0.50 0.75 1.25 2.50 I 
I Rhacochilus toxotes I - - 0.25 I 
I POMACENTRIDAE 
I Chromis punctipinnis I - - I 
I Hypsypops rubicundus - - - - - - - - 1.50 I 
------------------------------------------ *----------------------------------



AGGREGATE WIGHTI(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I TAXA I DATE 3/21 3/22 3/28 3/29 3/31 4/ 4 4/ 5 4/26 4127 I 

I I I 
I CHORDATA I 
I LABRIDAE 
I Halichoeres semicinctus I - - - - - - - I 
I Oxyjulis californica I 0.25 + - + 0.25 + - 0.25 0.25 I 
I Pimelametopon pulchrum I - - 0.25 2.25 0.25 - + - - I 
I SPHYRAENIDAE I 
I Sphyraena arpenrea - - - - - - - -

I CLINIDAB I 
I Gibbonsta elegans I - - - - - - - -

I Gibbonsia montereyensis I - - - - - - - - - I 
I Heterostichus rostratus I 0.25 0.50 0.50 0.50 0.75 0.50 1.50 0.50 0.25 1 
I Neoclinus uninotatus I - - - - - - - - - I 
I BLENNIIDAE I 
I Hypsoblenntus filberti I + - - - - - - - - I 
I STROMATEIDAE I 
I Peprilus simillimus I 13.75 1.50 2.25 0.25 1.00 15.25 3.25 9.75 3.25 I 
I SCORPAENIDAE I I 
I Scorpaena futtata I 1.00 0.75 3.50 1.00 0.75 1.00 1.50 0.75 1.25 I 
I Sebaster auriculatus I - - 0.25 - - - - -

L I I Sebastes mystinus I - - - - - - - - I 
I Sebastes paucispinis 1 - - - - - - - - - I 
I Sebastes rastrelliger I - - - 0.25 - - -

I Sebastes serranoides I - - - - 0.25 + + -

I KEXAGRAMMIDAE. I 1 
I Oxylebius pictus I - - - - - - - - I 
I COTTIDAE I 
I Scorpaenichthys murmoratus I - - - - - - -

I BOTHIDAE I 
I Citharichthys stigmaeus I - - - - + - - - + I 
I Paratlichthys californicus I - 0.25 0.25 - - - - 1.00 0.75 I 
I PLEURONECTIDAE I 
I Hypsopsetta guttulata 0 - - - 0.50 0.50 - - - 1.25 I 
I Parophrys vetulus I - - - - - - - - - I 
I Pleuronichthys coenosus 1 - - - - - - - - - I 
I Pleuronichthys ritteri I 0.75 - 0.50 0.50 - - - 0.25 I 
I Pleuronichthys verticalis 1 - - - - - - - - I 
I CYNOGLOSSIDAE 
I Symphurus atricauda I - - - - - - - - - I 
I ALBULIDAE 
I Albula vulpes I - - - - - - - - I 

I Total I 104.00 39.25 39.00. 22.50 106.55 129.0 97.00 183.00 329.50 I



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3. 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

TAXA I DATE 4/28 5/ 2 5/ 3. 5/ 9 5/11 5/12 5/18 5/19 5/23 

ICHORDATA I 
I HETERODONTIDAE 
I Heterodontus francfsci 
I CARCHARHINIDAE 
I Hustelus californicus 5.0 - - 54I 
I Triakis semlfasciata I 0.50 - - - 5.00 I I SGUALIDAE 
I Squalus acanthias 
I SQUATINIDAE 
I Squatina cali/ornfca - - 27.50 - - -I RHINOBATIDAE 
I Rhinobaos productus I 0.25 10.00 - 6.0 - - 12.00 11.00 1. PLATYRHINIDAEII 
I Platyrhinoidis triserfora 1 0.25 - - - 1.50 - - 1.00 I TORPEDINIDAE 1 I 
I Torpedo californic. I 45.00 30.50 14.00 - - 25.00 48.00 120.00 - I I RAJIDAEI 
I Raja binoculata - _ I 
I Raja inornara - - I 
I DASYATIDAEI 
I Grolophus halleri I 30.50 16.00 16.25. 13.55 9.75 6.00 10.75 17.00 3.25 I 1GYMNURIDAE 
I Gymnura marmorata 
I MYLIOBATIDAE 
I Hyliobatis cailfornica 111.-e I ACIPENSERIDAE 
I Acipenser transmontanus 
I MURAENIDAE 
I Gymnothorax mordax 
I OPHICHTHIDAE 
I Ophichthus zophochir 
I ENGRAULIDAE 
I Anchoa compressa + - - - -
I Engroulis mordox 0.55. + + H.50 0.25 .50 .25 0.25 0.25I 
I SYNODONTIDAE 
I Synodus lucioceps - _ I 
I BATRACHOIDIDAE 
I Porichthys myriaster I 2.50 0.75 1.75 0.50 0.25 - 0.25 1.00 I PorichhyEs notatus I 3.75 2.75 5.25 6.75 2.25 1.50 1.00 2.10 + OPHIDIIDAEII 
I Chilara taylori I - - - - - - 0.25 
I Otophidium scrippsi I 0.25 - 0.25 - - 0 - - I I ATHERINIDAE I 
I Atherinops afinis 1 0.25 - - 1.25 .25 + 1.55 I Atherinopsis californiensis I 0.25 + - - 0.25 + 1.50 - -
----------------------- ------------------------------------ 

-----------------------------------

-0 ___ -0 2 + 0 0 - 0



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THEDUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I II 
TAXA I DATE 4/28 5/ 2 5/ 3. 5/ 9 5/11 5/12 5/18 5/19 5/23 I 

I II 

ICHORDATA 
I ATHERINIDAE 
I Leuresthes renuis I - - - - - - - -

I Atherinid,unident. I - - - - - - - - - I 
I SYNGNATHIDAE I 
I Synpnathus californiensis I - - - + - - - - + 
I Syngnathus app. I - - - - + - - - - I 
I SERRANIDAE I 
I lycteroperca.xenrcha I - 44.75 - - - - -

I Paralabrax clathrarus I 1.50 - - 2.00 0.25 - - 0.25 I 
I Paralabrax maculatolasciatus I - - - - - - - I 
I Paralabrax nebulifer 1 1.50 - - - 1.25 0.25 I 
i CARANGIDAE 
I Trachurus symmetricus I - - - - - - - - I 
I PRISTIPOMATIDAE I 
I Anisotremus davidsonii I - - - - - - 0.75 - I 
I Xenistius calioraiensis I 0.50 0.50 1.25. 0.50 2.75 0.25 0.75 1.50 + 
I SCIAENIDAE I I 
I Cheilotreas sarurnum I 0.25 0.25 - 1.25 - - 0.50 - - I 
I Cynoscion nobilis I - - - - - - -
I Genyonemrus lineatus I 10.00 1.50 0.25. 5.75 5.00 2.50 204.00 178.50 0.75 I 
I Nenticirrhus undulatus I - - - - - - 3.75 8.00 1.00 I 
I Roncador stearnsiti I - - - 1.50 - - 2.00 2.25 - I 
I Seriphus politus I 112.00 107.50 163.00.141.00 206.50 - - - 9.00 I 
I Umbrina roncador I - - - - - - - - - I 
I GIRELLIDAE 
I Girella nipricans I - - - - 3.50 - I 
I SCORPIDIDAE I 
I Iedialuna californiensis I - - - - - - - - - I 
I KYPHOSIDAE 
I Hermosilla azurea I - - - - - - - - - I 
I EMBIOTOCIDAE 
I Amphistichus argenteus I 1.00 0.25 - 0.50 0.50 - 5.00 0.25 
I Brachyisytus frenarus I 0.25 - 1.00 0.75 1.25 1.25 + 0.25 B.50 I 
I Cymatojaster affrepata I 1.25 0.75 0.75 1.25 0.50 0.25 0.25 0.50 
I Damalichthys vacca I - 0.50 - - 0.50 - 0.50 0.50 
I Embiotoca jacksoni 1 3.75 0.50 1.00 0.75 0.50 3.25 2.50 1.00 1.25 I 
I Hyperprosopon argenteum I 12.25 0.75 1.25 2.75 5.50 - - - 0.50 I 
I Hicrometrus minimus I - - - - - - - - - I 
I Phanerodon furcatus I 4.25 4.00 1.75 1.50 3.25 1.00 2.00 2.50 0.50 I 
I Rhacochilus toxotes I + + + - + + + 0.25 + I 
I POMACENTRIDAE I 
I Chromis punctipinnis 1 - - - - - - - - - I 
I Hypsypops rubicundus I - - - + - - - - - I



AGGREGATE WEIGET(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

-- --- ----- -- ---- ---- ---- -------------------

TAXA I DATE 4/28 5/ 2 5/ 3 5/ 9 5/11 5/12 5/18 5/19 5/23 I 

II 

ICHORDATA 
I LABRIDAE 
I Halichoeres semicinctus - - - - .  
I Oxyjulis calfernica - - - + .  
I Pimelometopon pulchrum. I 5.00 - - -
I SPHYRAENIDAE 
I Sphyraena arpenrea I - - - 0.25 -
I CLINIDAE I 
I Gibbonsia elegans I - -

I Gibbonsia montereyensis I - - -
I Heterostichus rostratus I 0.25 0.25 + 0.50 + - 1.25 0.50 + 1 I Neoclinus uninotatus - -
I BLENNIIDAE 
I Hypsoblennius pilberti - - - - .  
I STROMATEIDAE 
I Peprilus simillimus I 3.50 31.00 4.25. 21.75 13.00 5.25 - + + I SCORPAENIDAE 
I Scorpaena Furtata 1 1.50 - 0.50 0.75 0.50 1.25 1.00 1.00 0.25 I I Sebastes auriculatus 

Li I Sebastes mystinus 1 
I Sebastes paucispinis - -
I Sebastes rastrellijoer -
I Sebastes serranoides + - .  
I HEXAGRAMMIDAE 
I Oxylebtus pictus - - + - - 0.25 I COTTIDAE 
I Scorpaenichthys marmeratus - - -
I BOTHIDAE 
I Citharichthys stifmaeus I + -
I Paratichthys callfornicus I 0.50 1.00 - 0.50 0.25 - 0.25 0.75 I PLEURONECTIDAE 
I Hypsopetta futtulata I - 0.75 0.50 - - - - -
I Parophrys verulus I - - - - - - - I 
I Pleuronichthys coenosus I - - - -

I Pleuronichthys ritteri I - - 0.50 0.25 0.25 - - -
I Pleuronichthys verticalis 1 0.50 0.25 - - - - 0.25 - 0.50 1 I CYNOGLOSSIDAE 
I Symphurus atricauda - --- -

I ALBULIDAE 
I Albula vulpes -

I Total I 243.25 254.50 240.75.212.25 255.00 48.00 300.75 358.60 138.25 

@-- ---- ---- 0 ------------------------------------



00 ** 
AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

S------------------------------------------------

TAXA I DATE 5/24 6/ 1 6/ 2 6/ 6 6/ 7 6/ 8 6/13 6/14 6120 I 

-------------------------------------- -------------- --------- ----------- ---------I I 

ICHORDATA I 
I HETERODONTIDAE I 
I Keterodontus francisci I - - - - 2.00 - - - - I 
I CARCHARHINIDAE I 
I Hustelus californicus 1 4.00 10.00 4.75 - 11.75 - 5.75 5.25 - I 
I Triakis semilascirat I - - - - - - - -
I SOUALIDAE I 
I Squalus acenthfus I - - - - - - - - - I 
I SOUATINIDAE 
I Squatina californica. I - - - - - - - - - I 
I RHINOBATIDAE 
I Rhinobaros productus I - - - - - - - 4.0g - I 
I PLATYRHINIDAE 
I Platyrhinoidis triseriara I + - - - - - - - 0.75 I 
I TORPEDINIDAE I 
I Torpedo californica I 11.00 - - - 51.75 - - - 26.00 I 
I RAJIDAE 
I Raja binoculata I - - - - - - - - - I 
I Raja inornata I - - - - - - - - - I 
I DASYATIDAE I vi I Urolophus halleri I 2.50 3.25 4.75 5.50 - 2.00 3.75 1.25 1.50 I 
I GYMNURIDAE 
I Gymnura marmorata I - - 6.50 - - - - - 5.00 I 
r MYLIOBATIDAE I 
I Nyliobatts californica I - - - - - - - - I 
I ACIPENSERIDAE. I 
I Acipenser transmantanus I - - - - - - - -
I MURAEIDAE I 
I Gymnothora- mordax I - - - - - - - -

I OPHICHTHIDAE 
I Ophichthus zophechir I - - - - - - - -
I ENGRAULIDAE 
I Anchoa compressa I - - - - - - - -

I Enpraulis mordx I + - 0.25 - + - + + 0.25 
I SYNODONTIDAE 
I Synodus lucioceps 1 - - - - - - - -

I BATRACHOIDIDAE 
I Parichthys myriaster I - - 3.50 - - 1.50 - - 0.50 I 
I Porichthys notatus I 0.75 2.50 5.25 0.75 4.50 2.25 1.00 1.00 0.25 I 
I OPHIDIIDAE 
I Chilara taylori I - - - - - - - -

I Orophidium scrippsi I - - 0.75 - - - - - - I 
I ATHERINIDAE 
I Atherinops affinis I - + - - - - - - - I 
I Atherinopsis californiensis I - 1.00 - - - - - - I



AGGREGATE WEIGNT(LBS) OF FISHES TAKEN DURING NORMAL .IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27. 1978 BY SPECIES AND SURVEY (CONTINUED) 

I I I 
TAXA I DATE 5/24 6/ 1 6/ 2 6/ 6 6/ 7 6/ 8 6/13 6/14 6/20 I 

-- -- ---- -- ----- - -- -- - ---- - - ---- - -- - -- ------ --

ICHORDATA 
I ATHERINIDAE 
I Leuresthes tenuis I - - - - - - - -

I Atherinidunident. I - - - - - - - -

I SYNGNATHIDAE I 
I Synanathus californiensis i - - - - - - - -

I Syngnathus app. I - - - - - - - -

I SERRANIDAE 
I Hycreroperca.xenarcha I - - - - - - - -
I Paralabrax clathratus I - - 1.25 - 0.25 0.25 - 0.50 - I 
I Paraabrax maculatolosciatus I - - - - - - - - - I 
I Paralabrx nebulier I - - 0.25 - - - - - 1.25 I 
I CARANGIDAE 
I Trachurus symmetricus - - - - - - - -
I PRISTIPOMATIDAE I 
I Anisotreaus davidsoni I - - 2.75 - - - - - 1.50 I 
I Xenistius californtensis I + - 0.25 - + - 0.25 0.50 + I 
I SCIAENIDAE II 
I Chettorrema saturnum I - - - - 0.50 - 0.25 0.25 0.50 I 
I Cynoscion nobills I - - - - - - - - I 
I Genyonemus lineatus I 0.50 0.25 0.50 0.50 0.50 0.25 0.50 0.25 1.00 I 
I Hfenticirrhus undulatus I 0.75 - 0.50 - - - 3.25 2.75 - I 
I Roncador stearnrit I - - - - - - - 3.25 0.75 I 
1 Seriphus politus I - 5.75 - 2.00 - - 36.00 41.00 31.75 I 
I Umbrina roncador I - - - - - - - - - I 
I GIRELLIDAE 
I Girella nigricans I - - 20.75 - - - 1.00 2.50 15.00 I 
I SCORPIDIDAE I 
I Hedialuna californiensis I - - - - - - - 0.50 1 
I KYPHOSIDAE I 
I Hermosilla azurea I - - - - - - - -
I EMBIOTOCIDAE I 
I Amphistichus areenteus I - - - - - - - - - I 
I Brachyistius frenatus I 0.25 + 0.25 - + - + 0.25 + 1 
I Cymatogaster ajfrepata I - + 0.50 - - - + 0.25 0.25 I 
I Damalichthys vacca I - + 2.75 - + - - 0.50 - I 
I Embiotoca jacksoni I + + 12.00 0.25 1.25 - - + 0.25 I 
I Hyperprosopon araenteum I - 125.00 - + - - 3.50 1.50 5.75 I 
I Iicrometrus minimus I + - - - - - - - I 
I Phanerodon furcatus I 1.00 0.25 5.75 0.25 + + 1.25 1.25 1.25 I 
I Rhacochilus toxotes I + - + - + - + + + 1 
I POMACENTRIDAE 
I Chromis punctipinnis I - - 0.25 - - - - + 1 
I Hypsypops rubicundus I 0.75 1.25 2.00 - - - - - - I 

S-------------------------------------------------------



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I I 
I TAXA I DATE 5/24 6/ 1 6/ 2 6/ 6 6/ 7 6/ 8 6/13 6/14 6/20 I 

I I I 
I CHORDATA I 
I LABRIDAB 
I Halichoeres semicinctus I - - - - - 0.75 - - I 
I Oxyjulis californica I - - - - - - - - - I 
I Pimelometopon pulchrum I - - - - - - - - I 
I SPHYRAENIDAE I 
I Sphyraena arpentea I - - - - - - - 0.25 - I 
I CLINIDAE 
I Gibbonsia elegans I - - - - - - - - I 
f Gibbonsia montereyensis I - - - - - - - 0.25 - I 
I Heterostichus rostratus I 0.50 + 0.75 - 0.25 0.50 0.25 0.50 I 
I Neeclinus uninotatus I - - - - - - -
I BLENNIIDAE I 
I Hypsoblennius filberti I - - - - - - - - - I 
I STROMATEIDAE I 
I Peprilus simillimus I + - - - - - - - + 1 
I SCORPAENIDAE 
I Scorpoena purtrata I - + 0.75 - - B.25 0.75 - 0.50 
I Sebastes auriculatus 1 - - - - - - -
I Sebastes mystinus I - - - - - - - I 
I Sebastes pauctspints 1 - - - - - - - - - I 
I Sebastes rastrelliper I - - 1.75 - - - - - I 
I Sebastes serranoides I - - - - 0.25 -

I HEXAGRAMMIDAE II 
I Oxylebius pictus 1 - 0.25 - - - -

I COTTIDAE I 
I Scorpaenichthys warmoratus I - - - - - - - - I 
I BOTHIDAE 
I Citharichthys strymaeus I - - - - - - - - I 
I Paralichthys californicus I 0.50 5.50 0.50 - 0.50 - B.25 0.25 I 
I PLEURONECTIDAE I I 
I Hypsopsetta puttulata I 0.75 - - - - - - - 0.75 I 
I Parophrys verulus I - - - - - - - - - I 
I Pleuronichthys coenosus I - - - - - - - I 
I Pleuronichthys ritteri 1 - - 1.00 - - - - - I 
I Pleuronichthys verticalis I 0.25 - - - - - + - - I 
I CYNOGLOSSIDAE. I 
I Symphurus atricauda I - - - - - - - - - I 
I ALBULIDAE I 
I Albula vulpes I - - - - - - - - - I 

I Total I 23.50 154.75 79.75 4.50 73.25 7.75 57.75 67.50 95.00 I



AGGREGATE WEIGHT(LBS) OF FIBRES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1971 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

S----- --------------------------------------

TAXA I DATE 6122 6/25 6/26 7/11 7/12 7/13 7/14 7/18 7/19 I 

- ------- --------- ------------------------------------------------------

ICHORDATA 
I HETERODONTIDAE 
I Heterodontus francisci I - - - - - - - -

I CARCHARRINIDAE 
I Hustelus californicus I - 0.25 - - 2.00 - - - I 
I Triakis semilasciata I - 15.25 - - - - - I 
I SQUALIDAE 
I Squalus acanthias I - - - - - - - -

I SQUATINIDAE I 
I Squatina californica I - - - - - - - -

I RHINOBATIDAE 
I Rhinobatos productus I 4.00 1.00 20.00 0.50 - - - - 6.50 I 
I PLATYRHINIDAE 
I Platyrhinoidis triseriata I - 5.00 3.75 1.75 1.25 - - - - I 
I TORPEDINIDAE 
I Torpedo californica I - - - - - - - 25.25 I 
I RAJIDAE 
I Raja binoculata I - - - - - - - - - I 
I Raja inornata I - - - - - - - - - I 
I DASYATIDAE I 

LJ I Urolophus hallert I 2.75 1.50 0.50 1.75 5.0 1.25 0.50 0.75 1.25 I 
I GYMNURIDAE 
I Gymnura marmorata I - 0.50 3.25 - - - - 7.75 - I 
I MYLIOBATIDAE I 
I Hyliobatis californica. I - - 23.00 - 47.00 30.00 - 12.50 I 
I ACIPENSERIDAE I 
I Acipenser transmontanus I - - - - - - -
I MURAENIDAE I 
I Gymnothorax mordx I - - - - - - - -

I OPHICHTHIDAE I 
I Ophichthus zophochir I - - - - - - - -
I ENGRAULIDAE I 
I Anchom compressa I - - - - - - - - - I 
I Enpraults mordax I 0.25 0.50 0.50 0.25 0.50 0.25 + + + 1 
I SYNODONTIDAE 
I Synodus lucioceps I - - - - - - - - - I 
I BATRACHOIDIDAE 
I Porichthys myriaster I 1.00 - 1.00 1.75 - 1.50 - - I 
I Porichthys notatus I 1.25 + 3.50 + + - - - - I 
I OPHIDIIDAE 
I Chilara taylori I - - - - - - - -

I Otophidium scrippsi I 0.25 - - - - - - - - 1 
I ATHERINIDAE I 
I Atherinops allfnis I - 0.25 + - - - - - I 
I Atherinopsis californiensis I - 0.25 - - - - - - - I 

------------------ ------------------------------0- -------



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, -1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I II 
I TAXA I DATE 6/22 6/25 6/26. 7/11 7/12 7/13 7/14 7/18 7/19 I 

ICHORDATA I 
I ATHERINIDAE I 
I Learesthes tenuis 1 - - + - - - - - - I 
I Atherinid,unident. I - - - - - - - -

I SYNGNATHIDAE I 
I Syngnathus califoratensis . - - - - - - - - I 
I Syngnathus app. I - - - + + - + + - I 
I SERRANIDAE 
I Hfycteroperca xenarcha I - - - - - - - I 
I Paralabrax clathratus I - - - - 0.75 + I 
I Paralabrax maculatofasciotus - - - - - - - - - I 
I Paralcbrax nebulifer I 1.00 0.50 - - - - - - - I 
I CARANGIDAE 
I Trachurus symmetricus I - - - - - - - - - I 
I PRISTIPOMATIDAE i 
I Antsotremus davidsontf I - - 1.50 - - - 0.50 - I 
I Xenistfus californiensts I - B.25 + 0.25 0.25 3.25 + 0.25 - I 
I SCIAENIDAE I 
I Gheilorres saturnum I 9.75 8.25 - 0.50 - 0.50 - - 0.25 I 
I Cynoscion nobilis I - - - - - - - - 0.50 I 
I Genyonemus lineatus I 3.75 19.25 37.00. 0.75 7.25 3.75 + 1.25 0.50 I 
I Henticirrhus undulatus I - 0.75 - - - 2.00 - 2.00 - I 
I Roncador stearnsii I 1.25 - - - - - - - - I 
I Seriphus politus I 108.00 112.25 123.00 76.50 85.75 - - 24.25 9.25 I 
I Umbrina roncador I - - - 0.25 0.50 1.50 - - - I 
I GIRELLIDAE 
I Girella nigricans I - - - - - - - - - I 
I SCORPIDIDAE 
I Hedialuna californiensis I - - - - - - - - I 
I KYPHOSIDAE I I 
I Hermosilla azurea I - - - - - - - - - I 
I EMBIOTOCIDAE I 
I Amphistichus arpenteus I - 1.00 0.25. - - - - - - I 
I Brachyistius frenatus I + + + + + 0.25 0.25 0.25 + 1 
I Cymatopaster aofregara 1 0.25 0.75 + 0.25 0.75 1.25 + + + 1 
I Damalichthys vacca I 0.75 - - - - 0.50 - - - I 
I Embiotoca jacksoni I - 0.75 0.25 1.00 + 0.25 - - I 
I Hyperprosopon argenteum I 4.25 2.25 4.00 3.00 2.75 - - 1.75 1.50 I 
I Hficrometrus minimus I - - - - - - - - - I 
I Phanerodon furcatus I 0.50 1.25 3.00 0.50 1.50 3.50 + 2.50 0.75 I 
I Rhacochilus toxotes + - + + 0.25 - + + + 
I POMACENTRIDAE.  
I Chromis punctipinnis I - - - - - - - - - I 
I Hypsypops rubicundus I - - - - - - - - - I



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

- I 
TAXA I DATE 6/22 6/25 6/26 7/11 7/12 7/13 7/14 7/18 7/19 I 

ICHORDATA 
I LABRIDAE 
I Halichoeres semictnctus 1 - - - - - - - -

I Oxyjults calefornica I - - - - - - - - I 
I Pimelometopon pulchrum - - - - - - 0.25 
I SPHYRAENIDAE 
I Sphyraena arpentea I - - - - - - - I 
I CLINIDAE 
I Gibbonsia elegans I - - - - - - - -

I Gibbonsia montereyensis 1 - - - - - - - -

I Hererostichus rostratus I 0.25 0.75 + + - + 0.25 0.25 + 
I Neoclinus uninotatus I - - - - - - - -

I BLENNIIDAE 
I Hypsoblenatur filberti I - - - - - - - -

I STROMATEIDAE 
I Pepritus simillimus 1 0.25 0.25 + 0.75 0.50 + 0.50 0.25 I 
I SCORPAENIDAE I 
I Scorpaena purtata I 0.25 0.25 - - 0.25 - - - + I 
I Sebastes uricularus 1 - - - - - - - - - I 
I Sebasres mystinus I - - - - - - - - I 
I Sebastes paucispints + + + - - - + + + 
I Sebastes rastrelliper I - - - - - - -
I Sebastes serranoides I - - - - - - - - - I 
I HEXAGRAMMIDAE 
I Oxylebius pictus I - + - - - - - -
I COTTIDAE 
I Scorpaenichthys marmoratus I - 3.00 - - - - -
I BOTHIDAE 
I Citharichthys stigmaeus I - - - - + - - -
I Paraichthys californicus I 0.50 - - 0.75 0.25 - - - 1.75 I 
I PLEURONECTIDAE 
I Hypsopsetta Futrulata I - 0.75 - - 0.50 - - .25 - I 
I Parophrys vetulus I - - - - - - - -

I Pleuronichthys coenosus I - - - - - - - -

I Pleuronichthys ritteri I - - 1.25 - - - - - - I 
I Pleuronichthys verticalis I - - - - - - 0.25 - - I 
I CYNOGLOSSIDAE 
I Symphurus stricaud. I - - - - - - - -

I ALBULIDAE 
I Albula vulpes I - - - - - - -

I Total I 131.25 153.50 239.50 92.00 156.25 49.75 1.50 55.50 47.75 I 
------------------------------------- -----------------------------------------------

00



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

I I I 
1 TAXA I DATE 7/26 7/27 7/28 8/ 2 8/ 3 8/ 9 8/10 8/21 8/22 I 

ICHORDATA I 
I HETERODONTIDAE I 
I Heterodontus francisci I - 3.75 - 3.00 - - - - I 
I CARCHARHINIDAE 
I Hustelus californicus I 0.25 - - - + - 7.00 9.00 I 
I Triakis semilasciata I 3.00 - - - - - - - I 
I SQUALIDAE 
I Squalus acanthfas I - - - - - - - - - I 
I SQUATINIDAE 
I Squatina californica - - - - - - - - - I 
I RHINOBATIDAE 
I Rhinobatoes productus I - - 4.00 6.50 - 7.50 8.50 34.25 3.75 I 
I PLATYRHINIDAE.  
I Platyrhinoidis triseriata I - 6.50 - - - 5.00 3.50 I 
I TORPEDINIDAE 
I Torpedo californica I - - - 53.00 - - - - 8.50 I 
I RAJIDAE 
I Raja binoculata I - - - - - - - - - I 
I Raja inornara I - - - - - - - - - I 
I DASYATIDAE 
I Urolophus hallerl I 2.75 1.75 5.5z - - 5.25 2.00 10.25 8.00 I 
I GYMNURIDAE I I 
I Gymnura marmorata I - - 0.25 - - - - 3.00 1.00 I 
I MYLIOBATIDAE I 
I IHyltobatts catlfornica 1 - - 49.50 - 0.75 - - - - I 
I ACIPENSERIDAE 
I Acipenser transtmontanus I - - - - - - - - - I 
I MURAENIDAE 
I Gymnothorax mordax I - - - - - - - I 
I OPHICHTHIDAE 
I Ophichthus zophochir I - - - - - - - - -

I ENGRAULIDAE 
I AnchoQ compressa I - - - - - - + + + 
I Enpraulis mordax I B.25 0.25 0.25. 2.25 2.25 0.50 1.00 0.50 8.50 I 
I SYNODONTIDAE . I I 
I Synodus lucioceps I - - 0.50 - - - - - 0.50 I 
I BATRACHOIDIDAE I 
I Porichthys myriaster I 0.50 2.25 5.00 - - - - 3.00 3.75 I 
I Porichthys notatus 1 - 0.50 0.25 - + - - 0.50 + 1 

I OPHIDIIDAE 
I Chilara taylori I - - - - - - -

I Otophidium scrippsi I - - - - - - - 0.50 - I 
I ATHERINIDAE 
I Atherinops afinis I - - 0.25 - - - - - I 
I Atherinopsis californiensis I - - - - - - - -



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

TAXA I DATE 7/26 7/27 7/28 8/ 2 8/ 3 8/ 9 8/10 8/21 8/22 I 

------------------------ ------------------------------------- ----------------I I I 

I CHORDATA 
I ATHERINIDAE 
I Leuresthes tenuis - - - - - - - -
I Atherinid,unident. I - - - I 
I SYNGNATHIDAE I 
I Synonathus catlforniensis I - + + - - - - + 
I Synpnathus spp. I + - - + -
I SERRANIDAE I 
I Hycteroperca xenarcha I - - - - - - - -
I Paralabrax clathratus I - - 0.50 0.75 0.25 - - - - I 
I Paralabrax maculatofasciatus I - - - - - - - -
I Paralabrax nebulifer I - 0.25 - - 2.00 0.50 I 
I CARANGIDAE 
I Trachurus symmetricus I - - - - - - - I 
I PRISTIPOMATIDAE I 
I Anisotremus davidsonit I 0.75 - -- - - 1.00 - I 
I Xenistrus californiensis I 4.50 0.25 19.25 0.75 0.50 0.25 0.25 2.25 13.50  
I SCIAENIDAE I 
I Chetlotrema saturnum I - - 1.50 - - - - -

I I Cynoscion nobilts I - - - - - - - 0.75 2.00 I I Genyonemus lineatus I 0.25 0.25 19.25 0.50 0.75 0.25 2.25 229.00 389.00  
0% 1 Jenticirrhus undulatus - - 10.00 - 2.00 0.25 0.75 3.00 2.00  

I Roncador stearnsit I - 2.00 3.25 - - - 0.75 15.00 4.00 I 
I Seriphus politus 1 34.75 34.50 - 78.25 142.50 58.00 56.50 142.00 243.00 I 
I Umbrina roncador I 0.25 - 0.50 - - - 2.00 I 
I GIRELLIDAE I 
I Girella nigaricans I - - 7.50 1.50 - - - 2.00 
I SCORPIDIDAE I 
I .edialuna californiensis I- 0.50 - - - -

I KYPHOSIDAE 
I Hermosilla azurea 1 1.00 - - - - - - -

I EMBIOTOCIDAE I 
I Amphistichus arpenteus I - 5.00 - - - 1.50 I 
I Brachyistius Irenatus I 0.25 0.25 0.25. 0.25 - + + + - I 
I Cymatopaster affrepata 1 0.50 1.00 0.25 - 0.25 0.25 1.00 0.75 0.75 I 
I Damalichthys vacca 1 0.75 - 0.25 - - - - 1.50 + 1 
I Embiotoca jacksoni I 0.50 - 1.00 0.25 - - - 0.75 - I 
I Hyperprosopon arpenteum I 3.50 4.50 - 0.75 1.00 1.75 2.50 35.00 51.00 
I Hicrometrus minimus I - - - - - - - - -I 

I Phanerodon furcatus I 0.50 0.75 3.00 + + 0.75 1.00 3.25 3.75 I 
I Rhacochilus toxotes I - - 0.25 - - + - + + 1 
I POMACENTRIDAE I 
I Chromis punctipinnis I - 0.25 0.25 - - - - I 
I Hypsypops rubicundus -- - - - I 

----------------- ------------------------------------------------------------------------------------

0 0 __ * e0S



* 
AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 

FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

- I  
I TAXA I DATE 7/26 7/27 7/28 8/ 2 8/ 3 8/ 9 8/10 8/21 8/22 I 

ICHORDATA 
I LABRIDA II 
I Halicheeres semicinctus I - - - - - - - - - I 
I Oxyjults callfornica I - - - - - - - - - I 
I Pimelometopon pulchrum I - - 1.25 - - - - - - I 
I SPHYRAENIDAE I 
I Sphyraena arpentea I - - - - - - - - - I 
I CLINIDAE I 
I Gibbonsia elegans - - - - - - - - - I 
I Gibbonsia montereyensis I - - - - - - - - - I 
I Heterostichus rostratus I - - Z.25 0.25 0.25 - 0.50 0.50 + 1 
I Neoclinus uninotatus I - - - - - - - - - I 
I BLENNIIDAE I 
I Hypsoblennius pilberti I - - - - - - - - - I 
I STROMATEIDAE I 
I Pepritus simillimus I 0.50 1.75 - 5.75 0.50 2.75 20.75 5.25 42.50 I 
1 SCORPAENIDAE I 
I Scorpaena futtata I + + 2.00 5.25 - 1.25 0.25 1.25 1.00 I 
I Sebastes auriculatus I - - - - - - - -

I Sebastes mystinus - - - - - - - - - I 
I Sebastes pauctspints 1 1.00 1.50 0.50. 1.00 0.50 1.50 0.25 5.25 1.75 I 
I Sebastes rastrelliper I - - - - - - + - - I 
I Sebastes serranoides I - - - - - - - 0.25 - I 
I HEXAGRAMMIDAE 
I Oxyleblus pictus I - - - - - - - -

I COTTIDAE I 
I Scorpaenichthys marmoratus I - - - - - - - - - I 
I BOTHIDAE 

I Ctithrichthys stipmaeus I - - - - - -

I Paralichrhys califernicus I 5.50 - 0.25 - - - 0.75 0.75 I 
I PLEURONECTIDAE 
I Hypsopsetta Futtulata I - - - - - - - -

I Parophrys vetulus I 1.25 - - - - - - - - I 
I Pleuronichthys coenosus I - - - - - - - - I 
I Pleuronichthys ritteri I - - - - - - - - - I 
I Pleuronichthys verticalis I - - - - - - - + 0.50 I 
1 CYNOGLOSSIDAEI 
I Sympburus atricauda I - - - - - - -

I ALBULIDAE 
I Albula vulpes I - - - - - - - - - I 

I Total I 57.50 55.75 148.75 150.00 151.50 79.75 98.25 519.00 802.50 I



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

------------ I -------- ----------------- -

TAXA I DATE 8/30 9/ 1 9/12 11/ 8 11/ 9 11/14 11/15 11/21 11/22 I 

--------- --------------------------------------------- ~----- -------------------------- ------

ICHORDATA I 
I HETERODONTIDAE 
I Heterodentus francisci I - - - - - - - -
I CARCHARHINIDAE 
I Hustelus californicus I 0.75 - - - - - - - - I 
I Trinkis semilasciata I 1.75 - 5.00 - - - - - - I 
I SQUALIDAE I 
I Squalus acanthis I - - - - - - - -

I SQUATINIDAE 
I Squatina calfernica I - - - - - - - -

I RHINOBATIDAE I 
I Rhinobatos productus I 31.05 26.50 - - - - - -
I PLATYRHINIDAE 
I Platyrhinoidi: triseriata I - - - - - - - - - I 
I TORPEDINIDAE 
I Torpedo californica I - - - - - - - - 12.00 I 
I RAJIDAE I 
I Raja binoculata I - - - - - - - -

I I Raja inornata I - - - - - - - -

I DASYATIDAE 
00 I Urolophus hallert I 2.00 3.25 5.25 - - - 0.50 - B.50 I 

I GYMNURIDAE 
I Gymnura marmorata I - - - - - - -

I MYLIOBATIDAE 
I Hyliobatis calilfornica - - - - - - - - I 
I ACIPENSERIDAE. I 
I Acipenser transmontanus I - - - - - - - -

I MURAENIDAE I 
I Gymnothorox mordax I - - - - - - - -

I OPHICHTHIDAE 
I Ophichthus zophochtr I - - - - - - - -
I ENGRAULIDAE 
I Anchoa compressa I - - Z.25 + + - - + 1.25 I 
I Enpraulis mordox I 1.58 0.25 0.75. 1.50 1.25 + + 1.50 0.25 I 
I SYNODONTIDAE I 
I Synodus lucioceps I - - - - - - - -

I BATRACHOIDIDAE 
I Porichthys myriaster I 1.25 - - - - - - -
I Parichthys notatus I - - - - - -

I OPHIDIIDAE 
I Chilara taylori I - - - - - -

I Otophidium scrippsi I - - - - - - - -

I ATHERINIDAE 
I Atherinops affinis I - - - 0.25 - - - + 
I Atherinopsis californiensis I - - - - - - - - - I 

-------------------------------- -----------------0- --------



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I TAXA I DATE 8/30 9/ 1 9/12. 11/ 8 11/ 9 11/14 11/15 11/21 11122 I 

ICHORDATA I 
I ATHERINIDAE I 
I Leuresthes tenuis I - - - - - - - - - I 
I Atherinid,unident. I - - - - - - - - - I 
I SYNGNATHIDAE I 
I Syngnathus califerniensis I - - - - - - - - I 
I Synpnathus app. I - - - - - - - + I 
I SERRANIDAE 
I Iycreroperca.xenarcha I - - - - - - - - - I 
I Paralabrax clathratus I 0.50 0.50 - - + - - - - I 
I Paralabrax maculatolasciatus I - - - - - - - - - I 
I Paralabrax nebulifer I 0.50 - - - - - - - - I 
I CARANGIDAE 
I Trachurus symmerricus I - - - - - + - - I 
I PRISTIPOMATIDAE 
I Anisotremus davidsonit I 0.25 - - - - - - - - I 
I Xenistius californiendis I 1.50 1.50 0.75. - - - - - 0.25 I 
I.SCIAENIDAE I 
I Cheilotrema saturnum I - - 0.50 - +- - 0.25 I 
I Cynoscion nobilis I - - - - - - - - -I 

oa I Genyonemus lineatus 1 2.00 1.75 - + - - - - 1.00  
I Henticirrhus undulatus I 4.75 - 1.00 - - - - - 0.50 I 
I Roncador stearnsit I . - - 1.00 - - - - - I 

I Seriphus politus 1 28.00 - 12.25 - 1.50 0.25 0.25 1.50 22.75 I 
I Umbrina roncador I - - - - - - - - - I 
I GIRELLIDAE 
I Girella nigricans I - - - - - - - - - I 
I SCORPIDIDAE 
I Nedialuna californiensis I - - - - - - - - I 
I KYPHOSIDAE 
I Hermosilla azurea j - - - - - - - - I 
I EMBIOTOCIDAE I 
I Amphistichus argenteus I - - - - - - - - I 
I Brachyistfus frenatus I + - + - - + + - 0.25 I 
I Cymatooaster appregara 1 0.50 + - - - - - + 0.25 I 
1 Damatichthys. vacca I - - - - - - - - - I 
I Embiotoca jacksoni I - + - 2.00 - - - - I 
I Hyperprosopon araenteum I 2.50 - 1.50 - + 0.50 + 0.50 4.75 I 
I Iicrometrus minimus I - - - - - - - - I 
I Phonerodon furcatus I 1.25 + 0.25 0.25 - + 0.25 0.25 I 
I Rhacochilus toxotes I - - - - - - - - I 
I POMACENTRIDAE 
I Chromis punctipinnis I - - - - - - - -

I Hypsypops rubicundus I - - - - - - - - - I



AGGREGATE WETGNT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I- -------------------------------

TAXA I DATE 8/30 9/ 1 9/12 11/ 8 11/ 9 11/14 11/15 11/21 11/22 I 

ICHORDATA 
I LABRIDAE 
I Halicheeres semicinctus I - - - - - - - -
I Oxyjulis californica I - - - - - - - -
I Pimelomeropon pulchrum. 1 - - - - - - - -
I SPHYRAENIDAE 
I Sphyraena arpenrea I - - - - - - - - .  
I CLINIDAE I 
I Gibbonsia elegans I - - - - - - - - I 
I Gibbonsia montereyensis I - - - - - - - - I 
I Heterostichus rostratus I - - - - - - - -
I Neoclinus uninotatus 1 - - - - - - - -
I BLENNIIDAE 
I Hypsoblennius filberti I - - - - - - - -

I STROMATEIDAE I 
I Peprilus simillimus 1 6.25 5.0 1.75 1.00 0.50 - + 0.50 1.00 I 
I SCORPAENIDAE 
I Scorpena fusrota I 0.25 - 2.25 0.25 0.25 - + - + 
I Sebastes auricularus I - - - - - - - -
I Sebastes mystinus I - - - - - - - -

a I Sebastes pauctspinis I + + + - - - - -
I Sebastes rastrellifer I - - - - - - - - - I 
I Sebastes serranoides I - - - - - - - -
I HEXAGRAMMIDAE.  
I Oxylebius pictus 9 - - - - - - - - 0.25 I 
I COTTIDAE 
I Scorpaenichthys marmoratus I - - - - - - - - - I 
I BOTHIDAE I 
I Citharichthys stigmaeus - - - - - - - -

I Paralichthy caitlornicus I - - - - - 0.50 - - 1.75 I 
I PLEURONECTIDAE 
I Hypsopsetra guttulata I - - - - - - - - 0.75 I 
I Parophrys vetulus I - - - - - - - -

I Pleuronichthys coenosus I - - - - - - - - I 
I Pleuronichthys ritteri I - - - - - - - -

I Pleuronichthys verticalis I - - - - - - - -
I CYNOGLOSSIDAE 
I Symphurus atricauda 1 - - - 0.25 - - - - - 1 
I ALBULIDAE 
I Albula vulpes I - - - - - -

I Total I 86.50 38.75 32.50. 5.50 3.50 1.25 0.75 4.25 48.00 ------------------------------------- -------------------------------------------------- ----- --------



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 TEROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

-------- - ----------------------- 1 ------------- --- ----------- ---- ------------------

TOTAL I 
TAXA I DATE 11/28 11/30 12/ 4 12/ 5 12/12 12/13 12/14 12/21 12/26 12/27 WEIGHT I 

I I ---------- - ----- - - ------------------ -------- ------- - - - - -

ICRORDATA I 
I ATHERINIDAE I I 
I Leuresthes tenuis I - - 4.00 - - - - - - - 9.75 I 
I Atherinid,unident. I - - - - - - + - - - - I 
I SYNGNATHIDAE I I 
I Syngnathus californiensis I - - - - - - - - - -
I Synganathus spp. I - - - - - - - - - 1.00 I 
I SERRANIDAE I 
I Hycteroperca xenarcha I - - - - - - - - - - 44.75 
I Paralabrax clathratus I 0.25 - - - - - 0.50 0.50 - 0.50 17.50 I 
I Paralabrax maculatofasciatus I - - - - - - - - - - .25 I 
I Paralabrax nebulifer I - 0.50 - - - - - - - - 29.25 I 
I CARANGIDAE 
I Trachurus symmetricus I - - 0.25 - - - - - - - .50 I 
I PRISTIPOMATIDAE I 
I Anisatremus davidsonit I - - - - - - - - - - 14.25 I 
I lenistius calilorniensis I - - - - - - 0.25 - - - 6.35 I 
I SCIAENIDAE I 
I Cheilorrema saturnum I - - - - - + - - - 13.35 I 

-siI Cynoscion nobilis I - - - - - - - - - - 6.50 I 
'jI Genyonemus lineatus I 0.25 - 0.75 1.00 2.00 0.25 0.50 - + - 1348.75 I 

I Henticirrhus undulatus I - - - - - - - - - - 104.85 I 
I Roncador stearnsii I - - - - - - - - - - 97.30 I 
I Seriphus politus I 0.50 3.50 18.75 4.00 22.00 - - 1.50 0.50 B.25 4355.25 I 
I Umbrina roncador I - - - - - - - - - - 12.25 I 
I GIRELLIDAE 
I Girella nfricans I - - - - - - - - - - 76.50 I 
I SCORPIDIDAE 
I Nedialuna californiensis - - - - - - - - - - 1.50 I 
I KYPHOSIDAE 
I Hermosilla azurea I - - - - - - - - - 1.00 
I EMBIOTOCIDAE 
I Amphistichus arpenteus I - - - - - - - - - - 27.25 I 
I Brachyisttus frenatus I - - - - - - - + - - 34.50 I 
I Cymatoraster affregata I - - 0.75 0.25 0.25 0.25 + + - - 27.50 I 
I Damalichthys vacca I - 0.25 - - - - - - 0.50 - 24.25 
1 Embiotoca jacksoni I - - 0.50 - - 0.50 56.10 
I Hyperprosopon arpenteum I 0.25 1.50 3.75 3.50 0.75 - - 0.25 0.25 + 844.00 
I Hicrometrus minimus I- - - - - - - - - - .35 I 
I Phanerodon furcatus I + 0.25 0.75 - 0.25 + + + - - 132.85 I 
I Rhacochilus toxotes I - - - - - + - - - 2.00 
1 POMACENTRIDAE I 
I Chromis punctipinnis I - - - - - - - - 4.10 I 
I Hypsypops rubicundus I - 10.00 
----------------------------------- ------------ ------------------------------------------------ --------------------------------------------



AGGREGATE WEIGETI LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY (CONTINUED) 

SITOTAL 
I TAXA I DATE 11/28 11/35 12/ 4. 12/ 5 12/12 12/13 12/14 12/21 12/26 12/27 WEIGT I 

ICHORDATA 
I LABRIDAE 
I Halicheeres semicinctus I - - - - - - - - - - 2.25 I 
I Oxyjulis caliornica I - - - - - - - - - 3.50 I 
I Pimelomeropon pulchrum I - - - - - 0.25 - - - - 16.25 I 
I BPHYRAENIDAE 
I Sphyraena orgentea I - - - - - - 0.25 - - - 1.25. I 
I CLINIDAE 
I Gibbonsia elepans I - - - - - - - - - -
I Gibbonsia montereyensis I - - - - - - - - - .25 I 
I Heterostichus rostratus I - - - + - - - + - - 31.50 I 
I Neoclinus uninotatus I - - - - - - - - - - - I 
I BLENNIIDAE I 
I Hypsoblennius filberti I - - - - - - - - - - .25 
I STROMATEIDAE I 
I Peprilus simillimus I B.25 0.50 2.00 2.00 - 0.50 0.50 + - - 249.95 
1 SCORPAENIDAE I 
I Scorpaena utrtata - .75 - - - + - + - - 66.85 I 
I Sebastes auriculatus I - - - - - - - - - - 1.00 I 

kI Sebastes mystinus I - - - - - - - - - - .75 I 
-4 I Sebastes paucispinis - - - - - - - - - - 13.00 I 

I Sebastes rastrelliper I - - - + - - - - - - 9.50 I 
I Sebastes serranoides I - - - - - - - - - - 2.45 I 
I HEXAGRAMMIDAEI 
I Oxylebius pictus I - - - - - - - - - - .75 I 
I COTTIDAE 
I Scorpaenichthys marmoratus I - - - - - - - - - - 9.50 I 
I BOTHIDAE I 
I Citharichthys stipmaeus I - - - - - - - - - - 3.95 I 
I Paralichthys califernicus I - - - - - - - - - - 44.25 I 
I PLEURONECTIDAE I 
I Hypsopsetta utrtulata I - - - - - - - - - - 28.00 I 
I Parophrys vetulus I - - - - - - - - - - 1.25 I 
I Pleuronichthys coenosus I - - - - - - - - - - .25 I 
I Pleuronichthys rittert I - - - - - - - - - - 21.50 I 
I Pleuronichthys verticalis I - - - - - - - - - - 10.75 I 
I CYNOGLOSSIDAE I 
I Symphurus atricauda 1 - - - - - - - - - - .50 
I ALBULIDAE 
I Albula vulpes I - - - - - - - - - - -I 

I Total I 28.00 30.25 112.00. 13.50 34.00 1.25 2.25 2.50 28.75 12. 11417.16 I -------------------------------- -------------------------------------------

0 0



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING NORMAL IMPINGEMENT 
FROM THE PERIOD JAN 3, 1978 THROUGH DEC 27, 1978 BY SPECIES AND SURVEY 

----- ------- ---- -- ----------- ---------- --- - ---------- - -

TOTAL 

TAXA I DATE 11/28 11/30 12/ 4 12/ 5 12/12 12/13 12/14 12/21 12126 12/27 WEIGHT 

----------- - - -- - -- - - -- -- - - - - - - - --- - - - - - - - - - -- - - - - - - - - - - - - - -

ICHORDATA I 
I HETERODONTIDAE 
I Heterodentus francisci I - - - - - - - - - - 9.75 

I CARCHARHINIDAE 
I Hfustelus calidornicus I - - - - - - - - - - 70.25 

I Triakis semifasciata I -33.0 
I SUALIDAE 3 
I Squalus acanthias I - 4 - 60 1 

I SQUATINIDAE 
I Squatina californica I - - - - - - - - - - 27.50 

I RHINOBATIDAE 
I Rhtnobetos productus - - - - - - - - - - 250.25 

I PLATYRHINIDAE 
I Platyrhinoidis trisertata - - - - - - - - - 69.00 

I TORPEDINIDAE 
I Torpedo californica I 26.50 23.00 58.0B - 8.75 - 22.00 11.B1 1173.55 
I RAJIDAE 
I Raja binoculata I -- -

Raja inornata - - - - - - - - - - 4.75 

DASYATIDAE 
fUrolophus halleri I - - - - - - - - - - 636.50 

I GYMNURIDAE I 
I Gymnura marmarata I - - - - - 36.50 

I MYLIOBATIDAE I 
I Hyllobatis calilornica I - - - - - - - - - - 370.50 

I ACIPENSERIDAE.  
I Acipenser transmontanus I - - - - - - - - - - 22.50 

I MURAENIDAEI 
I Gymnothorax mordax I - - - - 5.50 - 8.25 

I OPHICHTHIDAE I 
I Ophichthus zophochir I - - - - - - .50 

I ENGRAULIDAE I I 
I Anchoa compressa I + + 0.75 0.50 + + 0.25 0.25 - - 6.95 

I Enraulis mordax I + + 0.25 0.25 - + + - - - 36.10 

I SYNODONTIDAE 
I Synodus lucioceps I - - - - - - - - - 3.45 

I BATRACHOIDIDAE 
I Parichthys myriaster I - - - - - - - - - - 50.00 

I Porichthys notatus I - - - - - - - - - - 59.85 

I OPHIDIIDAE I 
I Chilara taylori I - - - - - 3.75 

I Otophidium scrippsi I - - - - - - 8.00 I 

I ATHERINIDAE I 
I Atherinops aflinis I - - 21.00 1.50 - - - - - 33.45 

I Atherinopsis californiensis I- 1.00 - - 401.25 
--------------------------------------------- --------------------------------------------------
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Sex ratio data collected for selected species during normal operation impingement.  
The given dates refer to inter-heat-treatment periods.  

MALES 

TAXA 1/1-2/11 2/13-4/1 4/3-5/16 5/18-6/23 6/25-8/19 8/21-9/12 9/14-12/2 12/4-12/31 

SCIAENIDAE 
Genyonemus lineatus 14 78 10 1 11 8 0 0 
Seriphus politus 84 832 492 304 389 118 0 0 

EMBIOTOCIDAE 
Hyperprosopon argenteum 170 1432 166 77 87 432 128 114 
Phanerodon furcatus 26 30 11 38 6 6 .0 0 

FEMALES 

1/1-2/11 2/13-4/1 4/3-5/6 5/18-6/23 6/25-8/19 8/21-9/12 9/14-12/2 12/4-12/31 
L' 

SCIAENIDAE 
Genyonemus lineatus 54 191 34 7 15 11 0 0 
Seriphus politus 188 1062 613 748 1292 159 0 3 

EMBIOTOCIDAE 
Hyperprosopon argenteum 159 1319 196 81 81 551 89 70 
Phanerodon furcatus 70 84 . 15 61 29 24 6 5 

INDETERMINATE 

1/1-2/11 2/13-4/1 4/3-5/6 5/18-6/23 6/25-8/19 8/21-9/12 9/14-12/2 12/4-12/31 

SCIAENIDAE 
Genyonemus lineatus 16 61 68 36 59 2 8 1 
Seriphus politus 32 1350 2032 1994 2503 1089 776 1242 

EMBIOTOCIDAE 
Hyperprosopon argenteum 0 1 487 880 1000 61 15 10 
Phanerodon furcatus 6 102 30 198 48 0 0 1 

0* 0 0



AGGREGATE NUMBER(NO.) OF FISHES TAKEN DURING HEAT TREATMENT SAMPLES 
FROM THE PERIOD FEB 12, 1978 THROUGH DEC 3, 1978 BY SPECIES AND SVRVEY 

I TOTAL I, 
1 TAXA I DATE 2/12 4/ 2 5/17 6/24 8/20 9/13 12/ 3 NUM1ER 

I I 

ICHORDATA I 
I CARCHARRINIDAE I I 
I Hfustelus cal ifornicus I 0 0 1 0 0 1 0 2.00 I 
I SQUALIDAE I 
I Squalus acanthfas I 5 0 0 0 0 0 0 5.00 I 
I RHINOBATIDAE I I 
I Rhinabatos productus I 0 0 1 0 1 3 0 5.00 
I PLATYRHINIDAE I 
I Platyrhinoidis triserfata I 1 0 0 0 1 0 0 2.00 I 
I DASYATIDAE 
I Dasyatis dipterura I 1 0 0 0 0 B 0 1.00 I 
I Urolophus halleri I 3 6 7 1 2 19 0 38.00 I 
I GYMNURIDAE I I 
I Gymnura marmorart 1 0 0 0 0 2 0 0 2.00 I 
I MYLIOBATIDAE I I 
I Hyliobatis californica I 3 1 0 0 0 0 0 4.00 I 
I MURAENIDAE 

o I Gymnothoro- mordx I 0 2 2 0 1 0 0 5.00 I 
I ENGRAULIDAE I I 
I Anchoa compressa 1 16 1 1 0 202 9 10 239.00 I 
I Engraults mordx 1 5 7 3 48 17 26 0 106.00 I 
I SYNODONTIDAE I 
I Synodus lucioceps I 2 0 0 0 0 0 0 2.00  
I BATRACHOIDIDAE I 
I Porichthys notatus I 0 0 1 0 2 0 0 3.00 I 
I OPHIDIIDAE I 
I Otophidium scrippsi I 2 0 0 0 0 0 0 2.00 I 
I ATHERINIDAE I I 
I Atherinops allints I 0 10 2 247 24 98 9 390.00 I 
I Atherinopsis caillerniensis I 12 136 1 4 0 2 0 155.00 I 
I Leuresther renuis I 3 3 1 0 0 0 0 7.00 I 
I SYNGNATHIDAE I 
I Syngnathus app. I 2 1 0 0 1 0 0 4.00 I 
I SERRANIDAE I 
I Paralabrax clathratus I 0 0 3 5 5 10 12 35.00 I 
I Paralabrax maculatolasciatus I 0 0 0 0 2 1 1 4,P I 
I Paral.abrax nebuliler I 99 127 27 11 37 79 40 420.J> I 
I CARANGIDAE I I 
I Vomer declivilrons I 0 0 0 0 1 0 0 1.0.  
I PRISTIPOMATIDAE I 
I Anisotremus davidsonii I 4 11 34 286 381 266 98 1080.00 I 
I Kenistius californiensis I 0 5 79 10 33 26 0 153.00 I 
I SCIAENIDAE I I 
I Cheilotrema saturnum I 17 30 30 47 80 80 43 327.00 I 
I Cynoscion nobilis I 0 2 3 1 6 1 0 13.00 I



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING HEAT TREATMENT SAMPLES 
FROM THE PERIOD FEB 12, 1978 THROUGH DEC 3, 1978 BY SPECIES AND SURVEY (CONTINUED) 

------------------------------------------------- ----------------------------------------------------
I 1 TOTAL ! 

TAXA I DATE 2112 4/ 2 5/17 6/24 8/20 9/13 12/ 3 NUMBER I 

I I -- -- ---- - - - - ----- ------- - -----

ICRORDATA I 
I SCIANIDAE I 
I Genyonemus lineatus 1 3 0 50 100 264 15 6 438.00 1 
I Henracirrhus undulatus I 2 1 4 0 4 2 0 13.00 I 
I Rencador stearnsii I 0 3 17 2 61 877 0 960.00 I 
I Seriphus politus I 142 1408 1298 1410 976 476 59 5769.08 I 
I Umbrina roncador I 5 1 1 5 36 111 0 159.00 I 
I GIRELLIDAE 
I Girella nigricans I 7 9 10 18 13 1 1 59.00 I 
I SCORPIDIDAE 
I IHedialuna californiensis I 0 0 0 2 2 0 21 25.00 I 
I KYPHOSIDAE I 
I Hermosilla ozurea I 0 0 1 2 2 a & 5.00 I 
I EMBIOTOCIDAE 
I Amphistichus arpentens I 0 1 1 5 1 6 0 14.05 I 
I Brachyistius Irenatus I 1 65 34 4 4 6 0 114.00 I 
I Cymatocaster aggregaat I 0 2 0 1 16 4 1 24.00 I 
I Damalichthys vacca I 0 7 0 9 7 10 15 48.00 I 

on I Embiotoca Jacksont 1 4 22 22 11 32 8 7 106.00 I 
I Hyperprosopon arpenteum I 296 6039 353 115 2207 451 9 9470.00 I 
I Hicrometrus minimus I 2 0 0 0 2 0 0 4.00 I 
I Phanerodon furcatus I 2 47 25 3 126 46 49 298.00 
I Rhacochilus toxotes I 0 3 2 1 6 2 1 15.00 I 
I POMACENTRIDAE. I 
I Chromis panctipinnis 1 5 1 2 11 8 16 11 54.00 I 
I Hypsypops rubicundus I 0 1 4 2 1 1 1 10.BB I 
I LABRIDAE 
I Oxyjults calilornica I 0 1 0 0 0 0 0 1.00 I 
I Pimelomeropon pulchrum I 2 4 1 1 5 4 7 24.08 I 
L CLINIDAE I 
I Heterostichus rostratus 1 4 7 3 0 0 3 0 17.00 I 
I BLENNIIDAE 
I Bypsoblennius pilbertf I 1 0 0 0 0 0 3.00 I 
I Hypsoblennius jenkinsi I 0 0 0 0 0 1 0 1.00 I 
I STROMATEIDAE I 
I Peprilus simillimur I 0 680 a 2 373 233 0 1288.00 I 
I SCORPAENIDAE I 
I Scorpaena auttata 1 9 7 0 4 5 68 11 104.00 I 
I Sebastes auriculatus I 0 0 22 0 0 0 0 22.00 I 
I Sebastes paucispinis I 0 0 0 0 19 0 0 19.00 I 
I Sebastes rastrelliter I 5 2 6 6 2 7 2 30.00 I 
I Sebastes serranaides 1 2 0 0 0 0 0 0 2.00 
I COTTIDAE I I 
I Scorpaenichthys marmoratus I 2 3 1 1 0 2 1 10.00 1 

---------------------------------------------------------------------------------------------------------------



AGGREGATE FISH ABUNDANCE DATA TAKEN DURING HEAT TREATMENT SAMPLES 
FROM THE PERIOD FEB 12, 1978 THROUGH DEC 3, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I TOTAL 
I TAXA I DATE 2/12 4/ 2 5/17 6/24 8/20 9/13 12/ 3 NUMBER I 

ICHORDATA 
I BOTHIDAE 
I Citharichthys stigmaeus I 1 0 0 0 0 0 0 1.00 1 
I Paralichthys californicus I 1 0 0 2 0 0 0 3.00 I 
I PLEURONECTIDAE 
I Hypsopsetta purtulata 1 0 0 0 0 0 0 1.00 I 

I Total I 672 8656 2055 2377 4970 2971 415 22116.00 I 

00



AGGREGATE WRIGHT(LBS) OF FISHES TAKEN DURING HEAT TREATMENT SAMPLES 
FROM THE PERIOD FEB 12, 1978 THROUGH DEC 3, 1978 BY SPECIES AND SURVEY 

TOTAL 
TAXA I DATE 2/12 4/ 2 5/17 6/24 8/20 9/13 12/ 3 WEIGHT I 

-----------------------------------------------

ICHORDATA 
I CARCHARRINIDAE 
I Jiustelus californicus - - 3.50 - - 0.50 - 4.00 I 
1 SQUALIDAE I 
1 Squalus ocanthiaT I 21.00 - - - - - 21.00 I 
I RHINOBATIDAE I I 
I Rhinabaes productus I - - 12.00 - 3.00 25.50 - 40.50 I 
I PLATYRHINIDAE I 
I Platyrhinoidis triseriara I 0.50 - - - 0.75 - - 1.25 I 
I DASYATIDAE I I 
I Dasyatis dipterura 1 2.01 - - - - - - 2.00 I 
I Urolophus hallert 1 4.25 7.25 5.50. 5.50 2.25 17.25 - 37.00 I 
I GYMNURIDAE 
I Gymnura marmorata I - - - - 11.50 - - 11.50 I 
I MYLIOBATIDAE 

U I Hyliabatis californtca I 82.25 5.50 - - - - 87.75 I 
00 I MURAENIDAE 0% 
I I Gymnothorx mordx 1 - 3.00 7.00 - 9.25 - - 19.25 

I ENGRAULIDAE 
I Anchoa compressa I 0.50 + + - 9.00 0.25 + 9.75 I 
I Enpraulis mordx I + 0.25 + 0.75 0.25 0.25 - 1.50 I 
I SYNODONTIDAE I 
I Synodus luctoceps I 0.25 - - - - - - 0.25 
I BATRACHOIDIDAE I 
I Porichthys notatus I - - 0.25 - 1.00 - - 1.25 I 
I OPHIDIIDAE I 
I Otophidium scrippst I 0.25 - - - - - - 0.25 I 
I ATHERINIDAE I 
I Atherinops affinis I - 0.50 + 14.00 1.25 5.25 1.25 22.25 I 
I Atherinopsts californiensts I 3.00 29.25 0.50 1.25 - 1.00 - 35.00 I 
I Leuresthes tenuis I + 0.25 + - - - - 0.25 I 
I SYNGNATHIDAE I 
I Synpnathus app. I + + - - + - - I 
I SERRANIDAE I 
I Paralabrax clathratus I - - 3.50 2.25 4.75 1.75 5.00 17.25 I 
I Paralabrax maculatofasciatus I - - - - 1.00 0.25 0.75 2.00 I 
I Paralabrax nebulier I 31.25 31.00 10.25 6.50 24.00 22.00 9.25 134.25 I 
I CARANGIDAE I 
I Vomer declieffrons I - - - - 0.25 - - 0.25 I 
I PRISTIPOMATIDAE 
I Anisotremus davidsonif I 1.50 5.00 32.50 279.00 349.75 187.25 25.75 880.75 I 
I Xenistius californiensis I - 0.25 3.25. 0.50 2.00 1.50 - 7.50 
I SCIAENIDAE . I 
I Cheilorremo. saturnum I 3.25 13.00 11.75 19.50 35.00 25.25 10.25 118.00 1 
I Cynoscion nobilis I - 0.50 1.50 0.25 1.50 1.50 - 5.25 I 

- ----------------------------------------------------------------------------------------------------------------



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING HEAT TREATMENT SAMPLES 
FROM THE PERIOD FEB 12, 1978 THROUGH DEC 3, 1978 BY SPECIES AND SURVEY (CONTINUED) 

I TOTAL I 
I TAXA I DATE 2/12 4/ 2 5/17 6/24 8/20 9/13 12/ 3 WEIGHT 

IIII 

ICHORDATA I 
I SCIAENIDAE II 
I Genyonemus lineatus I B.50 - 9.00 23.25 18.25 4.25 0.50 55.75 I 
I Nenticirrhus.undularus I 0.75 0.25 2.25 - 4.50 1.50 - 9.25 I 
I Roncader stearnsii I - 2.00 30.25. 1.50 109.001704.75 - 142.75 I 
I Seriphus politus I 7.00 79.00 61.25.156.50 68.50 19.00 3.50 394.75 I 
I Umbrina roncador I 2.75 0.25 0.75 2.75 16.75 59.25, - 82.50 I 
I GIRELLIDAE I 
I Girella nipricans I 12.50 18.00 21.25 30.50 23.50 3.75 0.75 110.25 I 
I SCORPIDIDAE 
I Nedialuna californiensis I - - - 1.00 1.00 - 16.50 18.50 I 
I KYPHOSIDAE 
I Hermosilla azurea I - - 2.75 2.0 3.00 - - 7.75 I 
I EMBIOTOCIDAE I I 
I Amphistichus.arpenteus I - 0.25 0.75 2.00 0.50 1.25 - 4.75. I 
I Brachyistfus frenatus I + 4.50 1.25. 0.25 0.25 0.50 - 6.75 I 
I Cymatovaster afgrepata I - + - 0.25 0.75 0.25 + 1.25 I 
I Damalichthys vacca I - 4.00 - 3.25 4.25 6.75 9.50 27.75 I 

co I Embitroca jacksoni I 1.25 8.25 8.50. 3.75 13.50 3.50 2.25 41.00 I 
I Hyperprosopon argenteum I 57.25 670.00 52.25. 7.75 140.50 51.00 0.75 979.50 I 
I Hicrometrus minimus I 0.25 - - - + - - 0.25 I 
1 Phanerodon furcatus I + 9.50 2.75 0.25 14.50 10.50 6.50 44.00 
I Rhacochilus toxotes I - 4.00 1.50. 1.00 5.00 2.50 + 14.00 I 
I POMACENTRIDAE I 
I Chromis punctipinnis I 0.75 0.25 0.50 1.50 1.00 1.75 1.50 7.25 I 
I Hypsypops rubicundus I - 1.00 3.00 2.00 1.00 1.50 1.00 9.50  
I LABRIDAE I 
I Oxyjulis californica I - + - - - - -
I Pimelometopon pulchrum I 0.50 1.25 0.75 6.25 1.50 6.75 7.25 24.25 I 
I CLINIDAE 
I Heterostichus rostratus I 0.75 0.50 1.00. - - 0.50 - 2.75 I 
I BLENNIIDAE I 
I Hypsoblennius titherit I + - + - - - - I 
I Hypsoblennius jenkinsi I - - - - - + -
I STROMATEIDAE I 
I Peprilus simillimus I - 57.25 - + 6.50 5.00 - 68.75 I 
I SCORPAENIDAE I 
I Scorpaena utrtata I 2.50 1.50 - 0.50 1.25 12.25 2.75 20.75 I 
1 Sebastes auriculatus I - - 4.25 - - - - 4.25 I 
I Sebastes paucispinis I - - - - 0.75 - - 0.75 I 
I Sebastes rastrellifer I 1.75 0.50 1.75 2.25 1.00 1.50 1.25 10.00 I 
I Sebastes serranoides I 0.25 - - - - - - 0.25 I 
I COTTIDAE I 
I Scorpaenichthys marmoratus I 0.50 3.00 0.25 0.25 - 0.75 1.00 5.75 I



AGGREGATE WEIGHT(LBS) OF FISHES TAKEN DURING HEAT TREATMENT SAMPLES 
FROM THE PERIOD FEB 12, 1979 THROUGH DEC 3, 1978 BY SPECIES' AND SURVEY (CONTINUED) 

I I TOTAL 
TAXA I DATE 2/12 4/ 2 5/17 6/24 8/20 9/13 12/ 3 WEIGHT 

ICHORDATA 
I BOTHIDAE 
I Citherichthys stigmaeus I + - - - - - -

I Paralichthys californicus I 0.50 - - 0.50 - - - 1.00 
I PLEURONECTIDAE 
I Hypsopsetta putiulata I 0.50 - - - - - - 0.50 

I Total I 240.25 961.00 297.50 573.75 893.25 483.50 107.25 3556.50 ----------------------------------------------------------------------------------------- ----------------------

I 
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Length frequency histograms of Hyperprosopon argenteum collected 
during heat treatment impingement. (continued) 
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Sex ratio data collected for selected species during heat treatment impingement.  

MALES 

TAXA 2/12 4/2 5/17 6/24 8/20 9/13 12/3 

SCIAENIDAE 
Genyonemus lineatus 0 0 0 0 3 2 0 
Seriphus politus 5 2 16 0 31 17 0 

EMBIOTOCIDAE 
Hyperprosopon argenteum .37 5 78 7 307 106 8 
Phanerodon furcatus 0 2 1 0 1 0 14 

FEMALES 

2/12 4/2 5/17 6/24 8/20 9/13 12/3 

SCIAENIDAE 
Genyonemus lineatus 1 0 0 0 7 5 0 
Seriphus politus 6 8 62 10 88 13 4 

EMBIOTOCIDAE 
Hyperprosopon argenteum 67 4 208 3 441 63 1 
Phanerodon furcatus 2 8 13 2 1 15 32 

INDETERMINATE 

2/12 4/2 5/17 6/24 8/20 9/13 12/3 

SCIAENIDAE 
Genyonemus lineatus 2 0 0 100 71 3 1 
Seriphus politus 124 0 115 115 196 88 50 

EMBIOTOCIDAE 
Hyperprosopon argenteum 21 0 4 98 65 15 0 
Phanerodon fureatus 0 0 0 0 0 4 3



V. FISH - FISHERIES STATISTICS 

Unpublished commercial and sportfisheries catch data from the 

California Department of Fish and Game Statistical Blocks 737, 756, 757, 

801, and 802 are obtained each year in fulfillment of ETS section 3.1.2.a 

(1)B. The methods used in analyzing these data are presented below.  

A. METHODS 

Analysis of fisheries statistics is based on California Department 

of Fish and Game Statistical Block Catch Data for Blocks 737, 756, 757, 801, 

and 802. Each block covers an area approximately 10 minutes square. Block 

756 is contiguous with the portion of the coastline in which SONGS Units 

1, 2, and 3 are located. Blocks 757 and 802 are contiguous.with Block 756, 

and Blocks 737 and 801 are contiguous with Block 757 and 802, respectively 

(Figure IV-1).  

Data consists of the taxa and number of individuals per taxa 

caught by the sportfishing industry as represented by partyboat catch for 

each of the aforementioned fish blocks. In addition, the number of angler 

hours and catch/effort for each block is tabulated. Commercial fisheries 

data consist of the taxa, and total weight of fish caught per taxa in each 

of the previously mentioned fish blocks. These catch statistics are tabu

lated and summarized. Results are compared and contrasted between blocks.  

Sportfishing catch per unit effort are contrasted with previous years.  

Data utilized in this analysis is compiled by the California 

Department of Fish and Game on a yearly basis. This compilation of the 

data normally requires two to three years, however the Department of Fish 

and Game is behind schedule; thus the 1976 data which would normally be 

reported is unavailable at this time. Data will be reported in the analysis 

report.  
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Figure V-1. California Department of Fish and Game catch 
statistic blocks in the vicinity of San Onofre.  
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VI, BENTHOS - ROCK/COBBLE SUBSTRATE, KELP BEDS 

At ENVIRONMENTAL TECHNICAL SPECIFICATION PROGRAM - UNIT 1 

This program was established to assess whether the operation of 

SONGS 1 has any significant environmental effect on the dominant, field 

identifiable members of the epibenthic communities of subtidal cobble 

habitats and the kelp beds in the vicinity of SONGS 1. Benthic diving 

and infrared kelp surveys are conducted in compliance with ETS Section 

3.1.2.a(l)C.1.  

1. METHODS 

A detailed description of station locations and field 

methodology is given in ETS Benthic Survey Procedures (SCE R&D/LCMR, 

Procedures EMP 25-5-35). A general review is presented below.  

a. Benthic Dive Survey, Unit 1 

Eleven permanent benthic stations were established in 

areas of comparable substrates in February 1975, eight along the 10-m 

depth contour and three in kelp beds (Figure V-1). Stations were marked 

with permanent surface buoys. Four stations were established in Zone OA 

near the discharge; five stations were established downcoast in Zone 6 

including one in Barn Kelp; and one station each in San Onofre Kelp (Zone 

2B) and San Mateo Kelp (Zone 3A). A permanent band transect 10-m in 

length and 1-m wide was established at each benthic station.  

Field identifiable epibenthic macrobiota are surveyed 

quarterly at each of the permanently marked benthic stations using 

nondestructive sampling techniques. Conditions permitting, marine 

biologists identify and enumerate epibenthic macrobiota and make estimates 

of percent areal coverage of colonial and encrusting taxa in each of 10 1-m2 
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quadrats at each station and record data on preprinted data sheets. In order 

to maintain consistency in data recording among biologists, the type of data 

to be reported for each organism is standardized and indicated on the data 

sheets. Substrate characteristics of each quadrat are described. Conspicu

ous taxa which cannot be field identified are collected outside the sampling 

area and returned to the laboratory for taxonomic classification. General 

oceanographic observations on surface and bottom water temperatures, 

visibilities, and surge conditions are also collected.  

Additionally, the following information is collected 

within the band transects at Barn Kelp, San Onofre Kelp, and San Mateo 

Kelp stations: (1) number of stipes on each individual kelp plant, counted 

2-m above the bottom, (2) general conditions of the kelp plants (e.g.  

frayed fronds), and (3) kelp growth (e.g., new fronds).  

Epibenthic macrobiota were surveyed quarterly by diving 

marine biologists during 1978 on February 1, May 10-25, July 14-August 25, 

and October 16-26. Persistent nearshore winter storms prevented ten stations 

from being sampled during the first quarter. During the second quarter only 

three stations in Zone OA and two kelp stations were sampled due to loss of 

station transect rebar by sand inundation and/or long range storm-induced 

station buoy movement. During the third quarter, three stations which 

could not be.relocated after intensive searching efforts were re-establish

ed at new locations with similar substrates. These re-established stations 

included two stations in Zone 6 and the kelp station at Barn Kelp. Sub

sequently, two stations in Zone OA, three stations in Zone 6 and all kelp 

stations were sampled during the third and fourth quarterly surveys. The 

absence of biological data for three stations during the final two quarterly 

surveys resulted from the fact that these stations were covered with sand.  
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The stations were located by the presence of rebar; however, the origin and 

terminus rebar were either covered with sand or missing so that the band 

transect could not be established with certainty. Further, reconnaissance 

in the general area surrouding these stations revealed 100 percent sand.  

A 30-day non-routine report dicussing the data loss has been prepared for 

submittal to the NRC under separate cover in accordance with ETS Section 

5.6.3.  

b. Aerial Infrared Kelp Bed Survey 

Aerial infrared 35-mm photographs of Barn Kelp, San 

Onofre Kelp, and San Mateo Kelp beds were taken quarterly to monitor 

changes in canopy extent and configuration. When possible, flights were 

conducted under similar weather and sea state conditions to allow reason

able comparisons between survey periods. More precise data are collected 

for the Units 2 and 3 Construction Monitoring Program using a shipboard 

electronic positioning system to map the kelp beds. This data is present

ed in the Construction Monitoring Program report (Volume III) of the Annual 

Operating Report.  

2. RESULTS 

Data collected during 1978 ETS Benthic surveys are present

ed in the following tables. Tables of benthic taxa composition abundance 

at every station sampled are presented. Data type in these tables is 

indicated by P (percent-cover data) or N (enumerated data). Diver 

measured temperatures, visibilities, and surge conditions are presented 

in tabular form for each survey.  

B. PREOPERATIONAL MONITORING PROGRAM - UNITs 2 AND 3 

The objective of this study is to provide baseline data for use 

in determining the nature, extent and significance of the effects of Units 

2 and 3 on the species composition, distribution, and abundance of the 
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epibenthic biota associated with the cobble/sand habitat.  

Preoperational benthic monitoring surveys are conducted in 

compliance with specifications set forth by the Nuclear Regulatory Commis

sion on July 6, 1978, for the San Onofre Nuclear Generating Station, Units 

2 and 3.  

1. METHODS 

A detailed description of station locations and field methodo

logy is given in PMP Benthic Survey Procedures (SCE R&D/LCMR, Procedures 

B-1-1/79). A general review is presented below.  

Ten permanent benthic stations were established in areas of 

comparable substrates in June and July of 1978, all along the 15-m isobath 

(Figure V-1). Stations were established in pairs and marked with permanent 

surface buoys. Sampling stations include two stations each located in 

Zones 3B, OB, and 6 and four stations located in Zone 2B. Each permanent 

benthic station consists of a rectangular 6.0-m2 area (2 m x 3 m).  

Diving marine biologists utilize two reference (stationary) 

lines and one movable sampling line to sample each 6.0-m2 station area 

with 300 fixed and evenly distributed points. Data collected at each 

point includes substrate and biological taxa identification. Up to three 

taxa levels, indicating layering in the community, are recorded. Addition

ally, four 0.125-m2 square quadrats are randomly located within the 6.0-m 2 

station area and are sampled with 60 evenly distributed points to elicit 

small cryptic, clumped, or patchily distributed taxa. Data for both 

sampling elements (6.0 m2 and 0.125 m2 ) are recorded by individual 

biologists on task-specific, waterproof data sheets. Designated solitary 

or motile taxa not sampled by the point contact technique, but observed 

to be conspicuous within the sampling area are enumerated. Conspicuous 

taxa which cannot be field identified are collected outside the sampling 

area and returned to the laboratory for taxonomic classification. General 
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oceanographic observations on surface and bottom water temperatures, visi

bilities, and surge conditions are also collected. Additionally, 

colonies of the sessile anthozoan Muricea are tagged and measured with 

ancillary data on type of substrate and orientation and location of each 

colony. To effectively document changing substrate conditions, wide 

area substrate reconnaissance is conducted at each station pair. This 

includes the sampling of four 30-meter transects ranging upcoast, down

coast, offshore, and onshore of the station.  

The sampling frequency of the PMP benthic surveys is 

quarterly. This program began in the second half of 1978; therefore, 

the epibenthic macrobiota were surveyed twice: August 2-9 and October 31

November 8. Muricea observations are taken semi-annually. The initial 

data were taken during the last 1978 survey.  

2. RESULTS 

Data collected during the 1978 PMP Benthic Surveys are 

presented in the following tables. Total number of contacts for the five 

2 
most abundant taxa samples at each 6.0-m benthic station and the four 

0.125-m2 quadrats are summarized in tables. Means and standard errors 

2 
are also included in the 0.125-m quadrat tables. Tables of total 

numbers of designated solitary organisms observed at each benthic station 

are given. The quantiative substrate composition and distribution of 

biological organisms sampled at each station at Taxa Levels 1, 2, 3, and 

total occurrences observed at all taxa levels for the 6.0 m2 and 0.125 m2 

sampling elements are given in raw data tables. Taxa levels are identi

fied as a result of sampling organisms which occur on top of one another.  

Taxa level one represents the organisms sampled nearest the substrate with 

succeeding organisms (taxa levels) sampled above one another. The end 

result is a three dimensional quantification of all taxa by level of 
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occurrence. Data gathered in the Muricea tagging study are presented as are 

diver measured, visibilities, and surge conditions.  

-606-



--n Clemente Pier 

4 5 6 kilometers 

O 500 1000 15,00 20.000 feet 

0 1 2 34 statute miles 

Sont Moeo Rocks O 1234 moutrc 

COTTON NO. 2 

son Mateo Creek 

,LORAN ANT, 
5 /A1RWAY No.5 5 

gCenter of Basilone Road overpass 

nOnofreCreekv 
EM Club 

at-Sn Onofre.State Beach 
Meteorological tower 

TA/-UNIT 2 

UNIT 2 

BC4 

0 LEGEND 
4 So Onore Sate each0 Unit 1 Benthic Station 

IA Units 2 a 3 Benthic Station 
* Infake, Unit No. 1 

14~~~~~~~ ~ ~ ~ ~ ~ 15dqt"2A 1.CAT\/ Wihsain0 Intake, Unit No. 2 

0 Intake, Unit No 3 
ic e Discharge, Unit No. 1 

08 - Diffuser, Unit No. 2 
-- - Diffuser, Unit No. 3 

4 C 

NEW PIEORA 

20-21rn CenerofPuga 

Road ovepos 

Los Flores Creek 

Figure VI-1. ETS and PMP benthic station locations PULGAS 

at San Onofre Nuclear Generating Station.



BENTHIC STATION 9i SPECIES COMPOSITION OF TEN FIXED METER-SOUARE OUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF FEBRUARY 1, 1978 

-- ---------------------------------------------------------------------- --------------------------------
I I QUADRAT I I 

TAXA IDATAI----------------------------------------------------I MEAN I 
ITYPEI 1 2 3 4 5 6 7 8 9 10 I 

------------------- ---------------------------------------- ------------------------------------------------------------
I I I I 

ISUBSTRATE I I I I 
I COBBLE I P1 50 60 40 60 55 60 80 60 44 40 1 54.9 I 

I BOULDER I P I 30 26 60 35 40 35 15 27 52 40 1 36.0 I 

I SAND I P 120 14 0 5 5 5 5 13 4 20 I 9.1 I 

I RELIEF (Maximum in cm) I N I 26 29 20 12 25 18 21 16 35 32 1 23.4 I 

I I I I 
IPHAEOPHYTA I I I 
I CYSTOSEIRA / HALIDRYS I NI 0 0 0 0 0 0 0 0 0 1.1 0.1 I 

I MACROCYSTIS SPP. t I NI 0 0 0 0 0 0 0 0 0 1 I 0.1 I 

I TAONIA LENNEBACKERAE I Pl 0 0 0 0 1 0 0 0 0 0 I 0.1 I 

I I I I 
IRHODOPHYTA I I I 
I BOSSIELLA SPP. I PI 0 1 0 0 1 1 0 0 1 0 I 0.4 I 

I CALLOPHYLLIS SPP. I PI 0 0 0 0 1 1 0 0 0 0 1 0.2 I 

I COELOSEIRA / CHAMPIA I P1 3 0 0 0 1 1 0 0 1 0 I 0.6 I 

I CORALLINA OFFICINALIS VAR. CHILENSIS I P1 0 0 2 1 1 3 0 0 5 3 I 1.5 I 

I CORALLINA / HALIPTYLON I P 115 8 0 0 1 3 12 12 2 0 1 5.3 I 

I HILDENBRANDIA PROTOTYPUS I PI 0 0 0 2 1 0 0 0 0 0 I 0.3 I 

I JANIA SPP. I PI 0 0 1 0 0 0 1 2 0 2 I 0.6 I 

I LITHOTHRIX ASPERGILLUM I P1 0 0 0 0 2 1 0 0 1 0 I 0.4 I 

I PLATYTHAMNION SPP. I P1 0 0 1 3 1 1 0 0 0 1 I 0.7 I 

I PTEROCLADIA / GELIDIUM I P1 0 3 0 8 2 2 1 4 10 2 I 3.2 I 

I RHODYMENIA SPP. I PI 11 10 5 5 6 7 11 6 3 3 I 6.7 I 

I CRUSTOSE CORALLINES,UNIDENT. I P I 7 13 4 15 14 12 12 9 13 13 I 11.2 I 

I PARVOSILVOSA I P I 16 15 25 30 25 20 9 9 18 17 I 18.4 I 

I RHODOPHYTES,UNIDENT. I P I 0 0 1 1 2 1 1 1 1 1 I 0.9 I 

IPORIFERA 
I LEUCILLA NUTTINGI I PI 0 0 1 0 2 1 0 0 1 1 I 0.6 I 

I LEUCOSOLENIA SPP. I P1 2 0 0 0 0 0 1 1 0 0 I 0.4 I 

I PORIFERANS,UNIDENT. .I PI 0 0 1 1 1 1 3 1 1 4 I 1.3 I 

II III 
ICNIDARIA I I I I 
I HYDROE0A I I I I 
I HYDROIDS,UNIDENT. I Pl 4 0 1 2 2 2 2 2 2 12 I 2.9 I 

I ANTHOZOA I I I I 
I ANTHOPLEURA ARTEMISIA I NI 0 0 0 0 1 2 0 0 0 0 I 0.3 I 

I ASTRANGIA SPP. I P1 1 z 3 1 1 4 0 5 3 2 I 2.0 I 

I CORYNACTIS CALIFORNICA I PI 0 1 0 0 1 2 0 0 1 0 I 0.5 I 

I HALCAMPA DECEMTENTACULATA I pg 0 0 0 0 0 0 1 0 0 0 1 0.1 1 

I M4URICEA CALIFORNICA I NI 1 0 3 2 2 0 4 3 2 2 I 1.9 I 

I MURICEA FRUTICOSA I NI 1 1 1 1 2 0 2 1 3 0 1 1.2 I 

I ANTHOZOAN,UNIDENT. I NI 0 0 1 0 0 0 0 0 0 1 I 0.2 I 

------------------------------------------------ ---------------------------------------------------------------



BENTHIC STATION 9, FEBRUARY 1, 1978 

I I I QUADRAT I I 
I TAXA IDATAI--------------------------------------------------I MEAN I 
I ITYPEl 1 2 3 4 5 6 7 8 9 10! I 

I I I I I 
IPLATYHELMINTHES I I I I 
I TEYSANOZOON SPP. I NI 0 0 0 0 0 0 0 1 1 0 I 0.2 I 

II I I I 
IANNELIDA I I I I 
1 POLYCHAETA I I I I 
I DIOPATA ORNATA I NI 4 11 0 .4 2 4 4 2 ff 2 I 3.3 I 
I DODECACERIA SPP. I Pl 0 0 0 0 0 a 0 0 1 0 I 0.1 I 
I PHRAGMATOPOMA CALIFORNICA I NI 0 0 0 1 0 0 0 0 0 12 I 1.3 I 
I PEYLLOCHAETOPTERUS SPP. I NI 0 0 0 0 0 1 0 0 1 0 I 0.2 I 
I PISTA SPP. I NI 0 0 0 0 2 0 0 0 0 1 I 0.3 I 
I SALMACINA TRIBRANCHIATA I P1 1 0 1 1 1 1 0 2 1 3 I 1.1 I 
I SPIOCHAETOPTERUS COSTARUM I NI 0 0 0 0 1 2 0 0 0 5 I 0.8 I 
I SABELLARID,UNIDENT. I N I 0 0 0 0 1 1 0 0 1 0 I 0.3 I 
I SABELLID,UNIDENT. I NI 0 0 0 0 1 0 0 0 0 0 I 0.1 I 
I SERPULIDS,LTNIDENT. I P I 2 2 0 0 0 0 0 0 0 5 1 0.9 I 
I SPIRORBIDS,UNIDENT. I PI 0 0 0 1 0 0 0 0 0 0 I 0.1 I 
I I I I I 
IARTHROPODA I I I I 
I CIRRIPEDIA I I I I 
I TETR.ACLITA SQUAM4OSA I NI B 0 17 0 0 0 0 0 0 0 I 1.7 I 
I DECAPODA I I I I 
I PAGURIDS,UNIDENT. I N I 2 2 0 0 3 2 6 7 3 3 I 2.8 I 
1I I I I 
IMOLLUSCA I I I I 
I CEPHALOPODA I I I I 
I OCTOPUS SPP. I NI 0 0 0 1 0 0 0 1 0 0 I 0.2 I 
I GASTROPODA I I I I 
I HALIOTIS CORRUGATA I NI 0 0 0 1 0 0 0 0 0 0 I 0.1 I 
I KELLETIA KELLETII I NI B 0 1 1 3 1 0 0 1 6 I 1.3 I 
I MITRELLA CARINATA I N I 4 4 12 45 15 12 30 0 21 14 I 15.7 I 
I NASSARIUS MENDICUS I N I B 0 0 0 1 0 0 0 0 0 I 0.1 I 
I NASSARIUS SPP. I NI 1 B 0 0 0 0 0 0 0 0 I 0.1 I 
I ROPERIA POULSONI I NI 0 0 0 0 0 0 0 1 0 0 I 0.1 I 

II I I I 
IECTOPROCTA I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P I 4 3 15 3 7 10 3 6 8 12 I 7.1 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 7 8 1 6 5 15 8 11 17 10 I 8.8 I 

II I I I 
IECHINODERMATA I I I I 
I ASTEROIDEA I I I I 
I ASTROMETIS SERTULIFERA I NI 1 1 0 0 1 0 2 0 1 1 I 0.7 I 
I DERDASTERIAS IMBRICATA I NI B 0 0 0 0 0 1 0 B &1 0.1 I 
I PATIRIA MINIATA I NI 1 2 2 4 2 3 4 8 1 3 I 3.0 I 
I PISASTER GIGANTEUS. I NI 1 0 1 0 0 1 1 0 1 2 I 0.7 I 
I OPHIUROIDEA I I I I 
I OPHIUROIDS,UNIDENT. I NI Z 0 0 0 0 0 B 0 0 1 I 0.1 I 
I ECHINOIDEA I I I I 
I STRONGYLOCENTROTUS FRANCISCANUS I N I 0 0 7 2 1 0 0 0 1 0 I 1.1 I



BENTHIC STATION 9, FEBRUARY 1, 1978 

------------------------------------------------------------------------------------------------------------------------

I QUADRAT I 
TAXA IDATAI---------------------------------------------------I MEAN 

ITYPE! 1 2 3 4 5 6 7 8 9 10 I ------------------------------------------------------------------------------ ------------------------------------------

IECHINODEMATA I I I 
I EC.2INOIDEA I I I 
I STRONGYLOCENTROTUS PURPURATUS I N I 0 0 2 0 0 0 0 0 0 0 I 0.2 I HOLOTHUROIDEA 
I PARASTICHOPUS PARVIMENSIS I N I 0 0 1 0 0 0 0 0 0 0 I 0.1 I 

I II I 
ICHOMDATA 

UROCHORDATA .  
* CHELYOSOMA PPODUCTUM I NI 0 0 0 0 1 2 1 0 Z 3 1 0.7 I CLAVELINA HUNTSIMA ! NI 0 0 0 0 0 0 0 0 2 0 I f I EHEDMANIA CLAVIFOR.MIS I P1 2 0 3 & 0 0 & 0 0 1 I 06 I 5TILA MONTEREYrlENSIS 1 N I 0 0 2 0 0 1 1 2 4 4 1 1. 4 I DIM /DIDEuM I P1 1 2 1 0 4 7 4 2 10 1 1 3.  AIDIANSUNIDENT. I P1 0 0 0 4 2 2 0 0 0 2 I 1.0 I I ASCIDIADI F I PI z 1 1 1 0 0 0 1 0 1 1 0 I I SOLITARY ASDNUNIDENT. I N I 0 0 0 0 0 0 0 & 0 2 i 0 --------------------------------- ---------------------------------------------------------------------------------------

*Station 9 is San Mateo Kelp.  
tOne Macrocystis plant with six stipes extending at least 2m above the bottom was 
observed in quadrat 10. This kelp plant appeared to be in good condition (e.g.  
lack of frayed or faded fronds and encrusting organisms).  

* 0 0



BENTHIC STATION 1: SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF MAY 23, 1978 

I I I QUADRAT I t 
I TAXA IDATAI- ------------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10I.1 

I I I I I 
ISUBSTRATE I I I I 
I COBBLE I P I 85 85 35 85 80 80 75 54 80 70 I 77.9 I 
I BOULDER I P 110 10 10 5 10 4 5 6 0 5 I 6.5 I 
I SAND I P1 5 5 5 10 10 16 20 44 20 25 I 16.0 I 
I RELIEF (Maximum in cm) I N I 15 15 10 9 18 5 16 15 6 18 1 12.7 

II I I I 
IPHAEOPHYTA I I I I 
I CYSTOSEIRA / HALIDRYS .1 N I 9 9 10 14 7 15 7 9 2 1 I 8.3 1 
II I I I 
IRHODOPHYTA I I I I 
I ACROSORIUM UNCINATUM I P1 0 0 0 0 0 0 0 1 0 0 I 0.1 I 
I ANISOCLADELLA PACIFICA I PI 0 0 1 0 0 0 0 0 0 0 I 0.1 I 
.1 BOSSIELLA SPP. I P1 1 1 0 0 0 0 0 0 0 0 I 0.2 I 

I BOTRYOCLADIA SPP. I P1 1 0 1 0 0 0 0 0 0 0 I 0.2 I 
I CORALLINA / HALIPTYLON I P I1 1 0 0 2 1 2 4 1 2 I 1.4 I 
I HILDENBRANDIA PROTOTYPUS I P 1 2 1 1 0 0 0 0 0 0 0 I 0.4 I 
I PTEROCLADIA / GELIDIUM 1 P 13 0 0 1 3 0 1 1 0 2 1 1.1 I 
I RHODYMENIA SPP. . I P1 2 0 1 2 30 2 12 3 6 6 I 6.4 1 
I CRUSTOSE CORALLINESUNIDENT. I P 1 15 10 15 16 9 4 8 14 12 15 I 11.2 I 
I PARVOSILVOSA I P l 10 10 5 10 22 12 20 25 10 13 I t1.' I 
I RHODOPHYTES,UNIDENT. I P 1 1 1 1 1 2 2 2 1 2 1 I 1.4 I 

II I I 
I PORIFERA I I I 
I LEUCILLA NUTTINGI I P1 0 0 0 1 0 0 0 0 0 0 1 0.1 I 
I PORIFERANS,UNIDENT. I P1 0 0 1 2 0 2 2 3 2 2 I 1.4 I 

II *I I I 
I CNIDARIA I I I I 
I HYDROZOA I I 
I HYDROIDS,UNIDENT. I P 15 1 1 1 8 15 15 3 1 1 1 5.1 1 
1 ANTHOZOA I I I I 
I ASTRANGTA SPP. I PI 0 0 1 2 3 0 2 0 0 0 I 0.8 I 
I MURICEA CALIFORNICA I NI 1 0 1 0 0 0 1 1 0 1 I 0.5 I 
I ANTHOZOANUNIDENT. I NI 0 0 1 0 0 4 0 0 0 I 0.5 i 

II I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I NI 3 2 4 4 1 2 0 3 1 2 I 2.2 I 
I PHYLLOCHAETOPTERUS PROLIFICA I N I 0 1 0 0 0 0 0 0 0 0 I 0.1 I 
I SABELLARIA CEMENTARIUM I NI 0 0 0 0 0 2 0 1 0 0 I 0.3 I 
I SPIOCHAETOPTERUS COSTARUM I N I 2 1 1 1 0 0 0 1 0 2 I 0.8 I 
I SERPULIDS,UNIDENT. I P I 0 0 0 1 1 0 0 0 1 0 1 0.3 I 

II I I I 
IARTHROPODA I I 
I CIRRIPEDIA I I I I 
I BALANUS SPP. I P 14 2 1 2 0 0 0 0 0 0 I 0.9 I 
---------------------- ---------------------------------------------------------------------------------------- ------------



BENTHIC STATION 1, MAY 23, 1978 

1 I QUADRAT I I TAXA IDATAI--------------------------------------------------I MEAN I 
ITYPEI 1 2 3 4 5 6 7 8 9 10 I I ----------------------------------------------------------------------------- --------------------------------------

IARTHROPODA I I 
I DECAPODA I I I I PAGURIDS,UNIDENT. I NI 0 0 0 0 0 0 2 0 0 0 1 0.2 I 

IMOLLUSCA I I I 
I GASTROPODA I I I 
I ASTRAEA UNDOSA I NI 1 0 0 0 0 0 0 0 0 z I 0.1 I CONUS CALIFORNICUS I NI 0 0 0 1 0 2 0 0 0 2 1 0.5 I I KELLETIA KELLETII I NI 1 1 0 1 1 0 0 0 0 0 1 J.4 I I MAXWELLIA GEMMA I NI 0 0 0 0 1 0 0 0 0 0 I 0.1 I I IITRA IDAE I ARIANI 10 0 0 0 1 0 0 0 01 0.1 I £4ITRELLA CARINATA I N I 3 16 12 4 6 22 15 4 14 7 I 10.3 1 NASSARIUS SPP. I N I 0 0 0 1 0 0 0 0 0 0 I 0.1 

I I I IECTOPROCTA I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P I 1 0 1 5 9 1 8 10 1 6 I 4.2 I I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 10 5 10 0 22 20 15 40 45 35 I 20.2 I I II 
IECHINODERMATA I 
I ASTEROIDEA I I 
I PATIRIA MINIATA I NI 1 1 0 1 2 3 3 3 1 2 1 1.7 
I OPHIUROIDEA I I I 
I OPHIUROIDS,UNIDENT. I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I I ECHINOIDEA I I 
I LYTECHINUS SPP. I NI 0 0 0 0 0 1 0 0 1 0 0.2 I 

ICHORDATA I I 
I UROCHORDATA I I 
I CHELYOSOMA PRODUCTUM I NI 4 0 1 2 1 4 4 2 1 3 I 2.2 I I EUHERDIANIA CLAVIFORMIS I P1 1 0 1 1 3 2 1 2 1 1 1 1.3 
I STYELA MONTEREYENSIS I NI 6 1 3 1 0 6 2 2 1 0 1 2. I 
I TRIDIDEMNUM / DIDEMNUM I P1 1 0 H 0 0 0 0 0 0 01 Io.1 1 I ASCIDIAN F I P I 0 0 0 2 0f 0 0 0 2 P I 0.4 £ I COLONIAL ASCIDIAN,UNIDENT. I P I 1 0 H 0 0 0 0 0 0 0 I 0.1 I I SOLITARY ASCIDIAN,UNIDENT. I N I 0 0 Z 1 0 2 0 0 1 0 I 0.4 I 

I III 
IINVERTEBRATES,UNIDENT. I I 
I GASTROPOD EGG CASES I P1 0 0 0 0 0 1 0 0 0 0 I 0.1 ------------------------------------------------------------------------- ------------------- ----------------------



BENTHIC STATION 2: SPECIES COMPOSITION OF TEN FIXED METER-SOUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF MAY 15, 1978 

I I QUADRAT I I 
TAXA IDATA---------------------------------------------------I MEAN I 

ITYPE! 1 2 3 4 5 6 7 8 9 10 I I 

II I I I 
ISUBSTRATE I I I I 
I COBBLE I P 1 80 90 80 75 60 94* 80 80 90 85 1 81.4 I 
I BOULDER I P 1 10 5 10 20 15 5 15 10 5 10 I 10.5 I 
I SAND I P 1 10 5 10 5 25 1 5 10 5 5 1 8.1 I 
I RETIEF (Maximum in cm) I N I 6 8 5 17 10 15 8 0 5 10 1 8.4 I 

IPHAEOPHYTA I I I I 
I CYSTOSEIRA / HALIDRYS I NI 3 2 0 0 0 2 6 3 0 2 I 1.6 1 

II . 1 1 I 
IRHODOPHYTA I I I I 
I ACROSORIUM UNCINATUM I Pl 0 0 0 1 0 0 0 0 0 0 1 0.1 I 
I ANISOCLADELLA PACIFICA I Pl 0 0 0 0 0 1 0 0 1 0 1 0.2 I 

.1 BOSSIELLA SPP. I P1 0 0 0 0 0 1 0 0 0 1 I 0.2 I 
I BOTRYOCLADIA SPP. I Pl 0 0 0 0 0 1 0 0 1 0 1 0.2 I 
I CORALLINA / HALIPTYLON I P1 1 0 0 0 0 1 0 0 0 0 I 0.2 I 
I HILDENBRANDIA PROTOTYPUS I P 11 2 2 1 0 1 1 3 1 5 I 1.7 I 
I PTEROCLADIA / GELIDIUM I P1 2 0 0 0 0 0 0 0 0 1 I 0.3 I 
I RHODYMENIA SPP. I P1 1 0 0 1 5 3 1 1 1 1 I 1.4 I 
I CRUSTOSE CORALLINES,UNIDENT. I P I 15 10 10 15 15 10 18 5 10 15 I 12.3 I 
I PARVOSILVOSA. I P1 5 5 1 8 3 10 10 2 1 5 I 5.0 I 

W I RHODOPHYTES,UNIDENT. I P I 1 0 1 1 1 1 1 0 1 1 I 0.8 I 
II I I I 

IPORIFERA I I I I 
I LEUCOSOLENIA SPP. I Pl 0 0 0 0 0 0 0 1 0 0 I 0.1 I 

ICNIDARIA I I I 
I HYDROZOA I I I I 
I HYDROIDS,UNIDENT. I P l 1 5 1 2 5 5 0 0 1 2 1 2.2 I 
I ANTHOZOA I I I I 
I ASTRANGIA SPP. I P1 0 0 0 1 0 2 0 0 1 0 0.4 I 
I CORYNACTIS CALIFORNICA I P l 0 0 0 0 2 0 0 0 0 0 1 0.2 1 
I MURICEA CALIFORNICA I NI 0 0 0 6 0 2 0 0 0 0 I 0.8 f 

II I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I 
I DIOPATRA ORNATA I NI 3 2 4 2 4 0 1 0 0 2 I 1.8 I 
I SPIOCHAETOPTERUS COSTARUM I N I 0 0 1 0 0 0 0 0 0 0 I 0.1 I 
I SERPULIDS,UNIDENT. I P 1 0 0 0 1 0 0 1 0 0 0 I 0.2 I 

I -I I I I 
IARTHROPODA I I I I 
I CIRRIPEDIA I I I I 
I BALANUS SPP. I P1 0 0 2 0 0 1 6 0 0 4 I 1.3 I 
I DECAPODA I I I I 
I PAGURIDS,UNIDENT. I NI 0 0 0 0 0 0 2 H 0 0 I 0.2 I



BENTHIC STATION 2, MAY 15, 1979 

I I QUADRAT 1 I 
TAXA IDATAI- -------------------------------------------------- I MEAN 1 

ITYPE! 1 2 3 4 5 6 7 8 9 101  ----------------------------------------------------------------------------------------- -------------------------------
I I I I 

IMOLLUSCA I I 
I GASTROPODA 
I CONUS CALIFORNICUS I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 I 
I KELLETIA KELLETII I NI 2 1 0 0 0 2 1 0 0 z I 0.6 I 
I MITRELLA CARINATA I N! 5 2 5 3 0 2 3 0 3 2 1 2.5 I 
1 NASSARIUS MENDICUS I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I I PSEUDOMELATOMA SPP. I N! 0 1 0 0 0 0 0 0 0 0 1 0.1 I 

I I I I 
IECTOPROCTA I I I 
I ECTOPROCTS,UNIDENT.(EP.ECT) I P I 1 0 0 8 0 2 2 0 1 2 1 .E 
I ECTOPROCTS,UNIDET.(ENCRUSTING) I P I 14 21 12 25 15 10 20 10 20 15 1 16.2 I 

I III 
IECHINODERMATA I I I I 
I ASTEROIDEA I I I 
i PATIRIA MINIATA I NI 0 1 0 3 2 1 0 0 0 1 0.8 ! 

ICHORDATA I I 
I UROCHORDATA I I 

CHE.LYSOMA PRODUCTUM I N! 2 3 0 2 1 0 2 0 1 1 I 1.2 I 
I E1EDMANIA CLAVIFOPRMSIS I Pl 1 0 1 1 0 1 0 0 0 1 I 0.5 I 
I SYELA MONTEREYEtCSIS I NI 2 3 0 2 0 0 2 0 ! 14 2.U I 
I ASCIDIAN F 1 PI 2 0 0 1 0 0 1 0 0 E I 0.4 I 
I COLONIAL ASCIDIANUNIDENT. I P I 0 0 0 0 0 1 5 0 0 0 I 0.1 1 
I SOLITARY ASCIDIAN,UNIDENT. I N I 0 0 0 0 2 0 0 0 0 .0 I 0.2 I 
I SCOI2PAENXDAE I I I 
I SORIAENAGUTTATA I TI 0 0 0 1 5) 0 0 1 0 0.1 -------------------------------------------------------------------------------------------------------------



BENTHIC STATION 3: SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF MAY 16, 1978 

------------------------------------------------------------------------------------- -----------------------------------

I I QUADRAT I I 
I TAXA IDATAI- -------------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10 I I 
-------------------------------------------------- ----------------------------------------------------------------------

II I II 
ISUBSTRATE I I I I 
I SAND I P 11z 100 100 100 10o 100 100 100 100 1o0 I 100.0 I 

ICNIDARIA I I I 
I ANTHOZOA I I I 
I MURICEA CALIFORNICA I NI 0 1 0 0 0 1 1 1 1 I 0.5 1 
i I I I i 
IANNEI-LDA .1 I I 
I POLYCHAETA I Ii I 
I ONUPHID,UNIDENT. I N I 1 0 0 0 1 0 0 0 2 0 1 0.4 I 
------------------------------------------------------------------------------------------------------------------------



BENTHIC STATION 9: SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF MAY 25, 1978 

----------------------------------------------------------------------------------------------------------------------------

I I QUADRAT I I 
TAXA IDATAI---------------------------------------------------I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 101I I -------------------------------------------------------------------------- ------------- -------------------------------------------
I I I I 

ISUBSTRATE I I I 
I COBBLE I P 170 75 16 76 35 75 80 85 70 58 I 64.0 I 
I BOULDER I P 1 18 12 80 20 60 20 10 5 25 40 I 25.0 I 
I SAND I P I 12 13 4 4 5 5 10 10 5 2 I 7.4 I I RELIEF (Maximum in cm) I N I 32 20 26 35 28 20 15 15 30 35 1 25.6 

I I I I ICHLOROPHYTA I I I 
I BRYOPSIS CORTICULANS I P1 1 0 0 0 0 0 0 0 1 0 I 0.2 I 
I CEH.OROPHYTE,UNIDENT. I PI 1 1 1 1 1 1 1 1 0 01 0.8 I 

II I I I 
I PHAEOPHYTA I I I I CYSTOSEIRA / HALIDRYS I NI 0 0 0 0 0 0 0 2 0 1 I 0.3 
I DICTYOPTERIS SPP. I P I z 0 0 0 0 1 0 0 0 0 I 0.1 I 

DICTYOTA / PACHYDICTYON I P 10 0 0 0 0 1 0 0 0 01 01 I MACROCYSTIS SPP. t I N I 0 0 0 0 0 0 0 0 £ 1 I 0.1 I PEAEOPHYTErUNIDENT. I P l 1 2 0 0 1 1 1 1 1 2 I 1.0 I 
I II 

IRHODOPHYTA 
I ACROSORITUM UNCINATUM I P 0 0 0 0 1 0 0 0 0 01 0.1 I ANISOCLADELLA PACIFICA I P1 0 0 0 0 0 1 1 0 0 0 1 0.2 I I BOSSIELLA SPF* I PI 0 0 0 0 1 0 0 0 1 1 0.3 I 
! BOTPYOCLADIA SPP. I P1 3 2 1 1 1 1 1 1 1 1 i 1.2 1 
I CALLOPHYLLIS SPP. I P 0 0 0 0 0 0 1 0 0 $3 I 0...  
I COELOSEXPA /CHAMPIA I P1 1 1 8 3 10 15 2 3 2 1 1 4.6 1 
I CORALLXNA/- IALIPTYLON I PI 11 5 2 1 1 1 1 4 10 1 4.4 I 
I KLDENBPANDIA PROTOTYPUS I P I 0 1 1 0 1 f 1 0 0 0 1 0.4 
I LITHOTIRIX ASPERGILLUM I P I 0 0 0 0 1 0 0 0 0 E I ..l I PLATYTH-AMNION SPP. I P1 3 2 2 1 2 2 1 1 2 1 I 1.7 I I PRONITris Spp. I pl 0 0 0 0 0 0 0 0 1 p I 0.1 I 
I PTEOCLADIA/GELIDIUM I P1 1 1 0 4 1 1 0 1 15 11 I 3.5 I 
I R77ODYMENTA SPP. I P I 36 24 4 7 20 25 35 28 32 3 1 21.2 I 
I CHTSTOSE CORALLINES,UNIDENT. I P I 2 3 7 10 15 2f 10 4 5 2 7. I 
I PARVOSXLVOSA I P 1 35 44 40 23 30 40 2; 243 30 10 1 29.1 I 
I REODPfTmTESUNIDENT. I p 1 1 2 1 1 1 1 1 1 0 I 1.0 I 

I II 
I PORFERA I I I 
I LE71CXLLA NUTTINGI I P1 1 1 2 0 1 1. 1 0 0 01 0.7 I 

PO2IFERANSUNZDENT. I P 1 2 0 2 15 1 1 0 0 1 1 1 2.  

ICNIDARTA I 
I HYDROBOA I I 
I HYDROIDSUNIDENT. I P l 4 2 2 1 2 2 2 1 1 3 I 2.1 
I ANTCOZOA I I 1 I 
I ASTEANGIA SPP. I Pl 6 2 3 2 3 2 0 1 1 1i 2.1.  
I COEYNACTXS CALIFORNICA I P 1 1 1 1 0 1 2 0 0 0 0 I 0.6 
I MUIWICEA CALIFORNICA I NI 0 1 3 1 2 1 3 1 0 I 1, 

----------------------------------------------------- ---------------------------------------------------------- ----

* S



BENTHIC STATION 9, MAY 25, 1978 

I I I QUADRAT I I 
I TAXA IDATAI--------------------------------------------------I MEAN I 
I ITYPEI 1 2 3 4 5 6 7 a 9 10 1 I 

I I I I 
ICNIDARIA I I I 
I ANTHOEOA I I I 
I MURICEA FRUTICOSA I NI 0 1 1 1 2 2 1 0 1 0 I 0.9 I 
I ANTHOZOAN,UNIDENT. I NI 0 0 1 0 0f 0 0 0 0 0 I 0.1 I 
I I I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I N I 1 4 0 2 1 8 2 1 0 1 I 2.0 I 
I DODECACERIA SPP. 1 PI 0 0 0 0 0 0 0 0 1 I 0.1 I 
I PHRAGMATOPOMA CALIFORNICA I N I 0 0 0 0 0 0 0 0 0 2 I 0.2 I 
I SABELLARIA CEMENTARIUM I NI 0 2 0 0 0 0 0 0 0 0 I 0.2 I 
I SALMACINA TRIBRANCHIATA I PI 0 0 1 0 0 0 0 0 0 1 1 0.2 I 
I SPIOCHAETOPTERUS COSTARUM I N I 0 0 0 0 2 0 1 0 0 0 1 3.3 I 
I SERPULIDS,UNIDENT. I P1 0 0 0 0 0 0 1 0 0 0 1 .1 I 

II I II 
iARTHROPODA I I I I 
I DECAPODA I II 
I PAGURISTES SPP. I NI 0 0 0 0 0 0 0 1 0 0 1 0.1 I 
I PAGURIDSUNIDENT. I NI 1 1 0 0 1 0 0 0 0 1 1 0.4 I 

IMOLLUSCA I I I I 
I CEPHALOPODA I I I 
I OCTOPUS SPP. I NI 0 1 0 1 1 0 0 0 0 0 1 0.3 I 
I GASTROPODA I I I I 
I HALIOTIS CORRUGATA I NI 0 0 1 0 0 0 0 0 0 0 I 0.1 I 
I KELLETIA KELLETII I NI 1 1 0 0 0 2 6 0 0 2 1 1.2 I 
I MAXWELLIA GEMMA I NI 1 0 0 0 0 0 0 0 0 0 1 0.1 I 
I MITRELLA CARINATA I NI 0 0 0 0 0 1 1 0 5 0 I 0.7 
I I I I I 
IECTOPROCTA I I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P I 6 3 2 3 1 1 1 3 1 3 1 2.4 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 10 5 12 20 10 15 5 30 4 15 I 12.6 
II I I I 
I ECHINODERMATA I I I I 
I ASTEROIDEA I I I I 
I ASTROMETIS SERTULIFERA I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 
I PATIRIA MINIATA I NI 2 5 5 6 0 0 0 2 3 8 I 3.1 I 
I PISASTER GIGANTEUS I NI 0 1 0 0 0 0 0 0 0 2 I 0.3 I 
I ECHINOIDEA I I I I 
I STRONGYLOCENTROTUS FRANCISCANUS I N I 0 1 7 6 2 0 0 0 1 0 1 1.7 I 
I STRONGYLOCENTROTUS PURPURATUS I N I 0 0 3 0 0 0 0 0 0 0 1 0.3 I 
I HOLOTHUROIDEA I I I I 
I PARASTICHOPUS SPP. I NI 0 1 0 0 0 0 0 0 0 0 I 0.1 I 
I I I I I 
ICHORDATA I I I I 
I UROCHORDATA I I I I 
I APLIDIUM SPP. I P1 0 0 0 0 0 0 1 0 0 0 I 0.1 I 
I CHELYOSOMA PRODUCTUM I NI 0 1 & 0 0 1 0 0 0 0 I 0.2 I



BENTHIC STATION 9, MAY 25, 1978 

I I QUADRAT I I 
TAXA IDATAI-- ------------------------------------------------ I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10 1 I 
--------------------------- -----------------------------------------------------------------------------------------------------

I I I I 
ICHORDATA I I I 
I UROCHORDATA I I I I 
I CLAVELINA HUNTSMANI I NI 0 6 0 0 0 0 0 0 0 0 I 0.6 I 
I EUHERDMANIA CLAVIFORMIS I P1 2 0 1 0 0 0 0 0 0 01 0.3 I 

STYELA MONTEREYENSIS I N I 0 1 0 0 0 0 1 1 3 0 I 0.6 I 
TRI.DIDEUM / DIDEMNUM. I P 1 0 0 2 0 3 1 0 0 0 f0 I 0.6 I 
ASIIDIAN I P 0 1 0 0 0 0 0 0 0 0 I 0.  
7S CDA I P1 0 0 1 3 0 0 . 1 1 I.  
CO7LOIAL ASCT.DIAN,UNIDENT. I P I 0 1 0 2 1 1 1 2 0 0 8 
5OTARY A\CIDIAN, UNIDENT. I N 1 0 0 0 0 0 0 0 F 0 I E...  

I COnT7rDAE I I I 
AE3YICHT.EYS MARM.~ORTUS I TI 0 0 0 0 0 0 0 Z 1 0.1 

*Station 9 is San Mateo Kelp.  

tOne Macrocystis plant with two stipes extending at least 2m above the bottom was observed 
in quadrat 10. Ten small stipes were also present indicating new growth. This plant ap
peared to be in good condition (e.g. lack of frayed or faded fronds and encrusting organisms).  

*0 0



BENTHIC STATION 10: SPECIES.COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF MAY 10, 1978 

I I I QUADRAT I I 
I TANA IDATAI---------------------------------------------------- I MEAN I 
I ITYPEl 1 2 3 4 5 6 7 8 9 10 I I 

I I I I I 
ISUESTPATE I I I I 
I COB3BLE I P 120 30 5 15 10 30 10 15 50 20 1 20.5 I 
I BOULDER I P 120 0 45 50 30 10 40 15 0 45 1 25.5 I 
I SAND I P I 60 70 50 35 60 60 50 70 50 35 I 54.0  
I RELIEF (Maximum in cm) I N I 5 15 15 28 30 10 10 16 15 20! I 16.4 I 

I I I I 
IRHODOPHYTA I I I I 
I HILDENBRANDIA PROTOTYPUS .1 P1 7 5 0 0 0 5 3 3 1 1 1 2.- I 
I CRTSTOSE CORALLINES,UNIDENT. I P l 30 30 50 30 30 40 62 26 45 60 1 40.3 I 
I PARVOSILVOSA I Pl 0 0 18 5 6 0 2 2 0 01 3.3 I 
I RHODOPHYTES,UNIDENT. I P I 0 0 1 3 1 0 0 0 0 0 I 0.5 I 
1 1I I I I 
IALGAE AND MARINE GRASSES I I I I 
I MACROCYSTIS(HOLDFAST)t I P I 0 0 0 0 0 0 1 0 0 0 1 0.1 I 

IPORIFERA I I I I 
I LEUCILLA NUTTINGI I P1 0 0 1 0 0 0 0 2 3 0 I 0.6 I 
I PORIFERANS,UNIDENT. I Pl 0 0 0 1 1 0 0 0 0 0 I 0.2 
I I I I I 
ICNIDARIA .1 I I 
I HYDROZOA I I I 
I HYDROIDS,UNIDENT. I Pl 2 5 0 1 0 3 4 7 5 5 I 3.2 
I ANTHOZOA I I I I 
I ANITHOPLEURA ARTEMISIA I NI 0 0 1 0 0 0 0 0 0 0 1 0.1 I 
I ASTRANGIA SPP. I P1 0 2 7 4 3 2 7 6 1 4 I 3.6 I 
I ANTHOZOAN,UNIDENT. I NI 0 0 2 2 0 0 0 0 0 I 0.4  

II I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I NI 4 4 8 3 3 1 3 9 3 2 I 4.0 I 
I OWENIA COLLARIS I NI 0 0 0 0 f0 0 0 1 0 0 I 0.1 I 
I SABELLARIA CEMENTARIUM I NI 0 0 0 4 10 0 0 0 1 4 I 1.9 I 
I SPIOCHAETOPTERUS COSTARUM I N I 0- 0 2 3 2 0 0 1 0 0 I 0.8 I 
I ONUPHID,UNIDENT. I NI 0 0 0 0 0 0 0 1 0 0 1 0.1 I 
I SERPULIDS,UNIDENT. I PI 0 0 0 0 0 0 3 1 0 0 1 0.4 1 
II I I I 
IARTHROPODA I I I I 
I CIRRIPEDIA I I I I 
I BALANUS SPP. I P1 0 0 0 0 0 2 0 0 0 0 1 0.2 I 
I DECAPODA I I I I 
I PAGURIDS,UNIDENT. I N I 0 0 0 0 0 0 2 0 0 0 I 0.2 I 

II I I I 
IMOLLUSCA I I I I 
I POLYPLACOPHORA I I I I 
I POLYPLACOPHORAN,UNIDENT. I N I 0 0 0 0 0 0 0 1 0 0 I 0.1 I



BENTHIC STATION 10, MAY 10, 1978 

I I QUADRAT I I 
TAXA IDATAI--------------------------------------------------I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10 1 -------------------- I----------------------------------------------------------------------- --------------- -------------

I I I 
MCLLUSCA I I 

I GASTROPODA I I I 
I CONUS CALIFORNICUS I NI 0 1 1 2 0 0 0 0 0 0 I 0.4 I 
I KrLLETIA KELLETII I NI 0 2 4 0 0 1 1 0 0 0 I 0.8 I 

MITRELLACARINATTA I NI 2 0 0 0 0 2 0 0 0 0 I 0.4 I 
I NASSARIUS MENDICUS I NI 0 0 1 0 0 0 0 0 0 0 I 0.1 I 
I NASSARIUS SPP. I NI 0 0 0 1 0 0 0 0 0 0 I 0.1 I 
I PTEROPRPURA FESTIVA I NI 0 0 0 0 1 0 0 0 0 0 I 0.1 I ROPEIA POUTLONX I NI 0 0 0 0 0 0 1 2 0 1 0.1 I 

I I 4 I 
IECTOPROCTA I I I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) .1 P I 0 1 0 1 0 5 1 0 0 0 1 0.8 I 

I I I I 
iCET:,'- , AT I I 
! AS3TT tIDEA I I 
! DAIIW A MTNIATA I Ni 0 .0 0 1 0 0 1 0 0 1 0.3 
I EC.mOIDDA I I 

t S52. I NI 3 3 12 8 3 3 4 5 7 6 5.4 
I TNG7LOCENTROTUS FRANCISCANUS I N I 0 1 1 0 0 0 0 1 0 , 1 0. I 

0 .T.oLCTROTUS PURPURATUS I N I 1 f 0 3 2 1 0 4 .9 1 t 1.2 

I CEO RDATA 
IUROC HODAA 

RT IIDEMUM/ DTDEYNM I P 10 0 0 0 0 1 0 2 0 0 0.3 I 
I SOLITARY ASCIDIACUNIDFNT. I NI 0 0 0 1 C 0 0 0 1 0t I 2.2 

I I 
I NVF.-T'7RATES,UNlIDENT. I I 
I MUE0DCHOLDCAST) I P I 0 0 0 0 0 £0 0 0 0 1 9.1 ------------------------------------------------------------------------------------------------------------ 

.  

*Station 10 is San Onofre Kelp.  
tMacrocystis (holdfast) was moribund.  

***



BENTHIC STATION i SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF JULY 14, 1978 

I I QUADRAT I I TAXA IDATAI--- --------------------------------------------- I MEAN I I ITYPEl 1 2 3 4 5 6 7 8 9 10 I ------------------------------------ ------------------------ -------------------------------------------------------
II I I I 

ISUBSTRATE I I I 
I COBBLE I P 1 89 96 92 70 50 80 80 60 40 15 I 67.2 I 
I BOULDER. I P I 10 4 5 0 15 15 5 35 15 15 I 11.9 I I SAND I P1 1 0 3 30 35 5 15 5 45 70 I 20.9 I 
I RELIEF (MAXIMUM IN CM) I N I 8 22 22 6 17 9 7 13 11 4 I 11.9 I I I III 
ICHLOROPHYTA I I 
I CHLOROPHYTE,UNIDENT. I P1 0 0 0 3 1 0 0 0 0 0 I 0.4 I 

I II I 
IPHAEOPHYTA I I 
I CYSTOSEIRA / KALIDRYS I NI 6 7 5 15 4 8 5 4 2 3 1 5.9 I I DICTYOTA / PACHYDICTYON I P1 0 0 0 0 0 1 2 0 0 0 I 0.3 I I ECTOCARPALES,UNIDENT. I P 1 0 1 1 3 0 9 1 10 11 6 I 4.2 I 

IRHODOPHYTA I I 
I ACROSORIUM UNCINATUM I P1 0 0 0 0 0 1 0 1 0 0 I 0.2 I I ANISOCLADELLA PACIFICA I P I 0 0 0 2 0 0 0 0 0 0 I 0.2 I I BOSSIELLA SPP. I P1 1 0 0 0 2 1 0 2 0 0 I 0.6 I I BOTRYOCLADIA PSEUDODICHOTOMA I P I 0 0 0 2 1 1 0 1 0 1 I 0.6 I I CALLOPHYLLIS SPP. I P1 0 0 0 0 0 0 0 0 1 0 1 0.1 I I COELOSEIRA / CKAMPIA I PI 0 0 0 0 0 0 0 0 0 1 I 0.1 I I CORALLINA OFFICINALIS VAR. CHILENSIS I P 1 0 0 0 0 3 0 0 0 0 0 I 0.3 I 
I CORALLINA / HALIPTYLON I PI 1 1 1 0 1 1 1 3 1 2 I 1.2 I I HILDENBRANDIA PROTOTYPUS I P1 0 0 0 0 1 1 0 0 0 0 I 0.2 I 
I PTEROCLADIA / GELIDIUM I P1 2 0 0 z 3 0 0 4 0 6 I 1.5 I I RHODYMENIA SPP. I P1 2 0 1 3 12 3 2 8 7 8 I 4.6 I 
I CRUSTOSE CORALLINES,UNIDENT. I P I 3 2 1 8 3 3 4 0 3 3 I 3.0 I 
I CRYPTONEMIA/HALYMENIA/SCHIZYMENIA I P 1 0 0 0 0 0 0 0 1 0 0 I 0.1 I 
I PARVOSILVOSA I P I 2 1 2 22 35 4 13 0 2 2 1 8.3 I 
I RHODOPHYTES,UNIDENT. I P 1 2 1 1 1 1 2 3 0 0 1 I 1.2 I 

IPORIFERA I I I I 
I LEUCILLA NUTTINGI I Pl 0 0 0 1 0 0 0 0 0 0 I 0.1 I 
I LEUCOSOLENIA SPP. I PI 1 0 0 0 0 0 1 0 0 0 I 0.2 I 
I PORIFERANS,UNIDENT. I P I 1 1 1 1 0 0 0 0 0 0 I 0.4 I 1I I I I 
ICNIDARIA I I 
I HYDROZOA I I 
I HYDROIDS,UNIDENT. I P I 1 1 1 2 1 3 2 0 2 2 I 1.5 I 
I ANTHOZOA I I I I 
I ANTHOPLEURA SPP. I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 I 
I ASTRANGIA SPP. I P1 0 0 1 3 0 0 2 0 0 0 I 0.6 I 
I MURICEA CALIFORNICA I NI 1 0 1 0 1 0 0 2 0 1 I 0.6 I ---------------------------------------------------------------------------------------------------------------------



BENTHIC STATION 1, JULY 14, 1978 

------------------------------------------------------------- ------------- --- ----
I I OUADRAT I 

TAXA IDATAl---------------------------------------------------I MEAN I 
ITYPEI 1 2 3 4 5 6 7 8 9 101I I ----------------------------------------------------------------------------------------------------------------------

II I I 
IANNELIDA I I 
I POLYCHAETA I I . I I DIOPATRA ORNATA I NI 0 1 0 4 0 3 0 0 1 1 I 1.0 I I DIOPATRA SPLENDIDISSIMA I NI 0 0 1 0 0 0 0 0 0 0 I 0.1 I I SABELLARIA CEMENTARIUM I NI 0 0 0 0 0 0 0 3 0 0 I 0.3 I I SPIOCHAETOPTERUS COSTARUM I N I 0 0 0 2 0 2 1 0 3 0 I 0.8 I I ONUPHID,UNIDENT. I NI 0 0 0 0 1 0 2 0 0 0 I 0.3 I I SERPULIDS,UNIDENT. I PI 1 1 1 0 0 1 0 0 0 1 1 0.5 I I 1 1 1 
IARTHROPODA 
I CIRRIPEDIA 
I BALANUS SPP. I P1 0 0 0 2 0 0 0 0 0 0 I 0.2 I I DECAPODA I I 
I PAGURUS SPP. I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 I I PAGURIDS,UNIDENT. I Ni 0 0 0 0 7 0 1 0 1 0 1 0.9 I I I 
IMOLLUSCA I I 
I POLYPLACOPHORA I I I 
I POLYPLACOPHORAN,UNIDENT. I N I 1 0 0 0 0 0 0 0 0 0 I 0.1 I I PELECYPODA I I I I 
I PHOLAD,UNIDENT. I NI 0 0 0 0 1 0 0 0 & & I 0.1 I I GASTROPODA I I I I I ASTRAEA UNDOSA I NI 0 1 0 0 0 0 0 0 0 0 1 0.1 I I CONUS CALIFORNICUS I NI 0 1 0 1 0 0 1 0 0 0 I 0.3 I I HERMISSENDA CRASSICORNIS I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 I I KELLETIA KELLETII I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 I I LAILA COCKERELLI I NI 1 0 0 0 0 0 0 0 0 0 1 0.1 I I MAXWELLIA GEMMA I NI 0 0 0 0 1 0 0 0 0 0 I 0.1 I I MITRELLA CARINATA I NI 0 0 0 1 a 3 0 0 0 0 1 0.4 I 

II III 
IECTOPROCTA II I 
I ECTOPROCTS,UNIDENT.(ERECT) I PI 1 1 0 1 5 1 2 2 2 1 1 1.6 I I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 3 2 2 3 15 6 23 6 10 3 I 7.3 I 

II I I I IECHINODERMATA II I 
I ASTEROIDEA I I I I 
I PATIRIA MINIATA I NI 0 0 0 0 1 1 1 1 0 0 I 0.4 I 1 I I I I ICHORDATA I I 
I UROCHORDATA I I 
I CHELYOSOMA PRODUCTUM I N I 4 4 26 14 21 12 24 0 6 3 I 11.4 I I EUHERDMANIA CLAVIFORMIS I P 11 1 1 1 3 1 2 5 1 2 1 1.8 I 
I PYURA HAUSTOR I NI 0 0 0 0 0 0 0 0 1 0 1 0.1 1 
I STYELA MONTEREYENSIS I NI 4 2 2 3 1 14 6 6 3 4 I 4.5 I I TRIDIDEMNUM /DIDEMNUM I P1 0 0 0 1 0 1 0 1 0 0 I 0.3 I I ASCIDIAN F I Pl 0 0 0 1 0 0 0 0 0 0 I 0.1 I 

--------- 0 0 -- 0 --



W0 W0W 

BENTHIC STATION 1, JULY 14, 1978 

------------------------------------------------------------------------------------------------------------------------

I I QUADRAT I 
TAXA IDATAI -------------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 101 I -----------------------------------------------------------------------------------------------------------------------
I I I I 
IINVERTEBRATES,UNIDENT. I I I I 
I GASTROPOD EGG CASES I Pl 0 0 0 0 0 0 1 2 0 1 1 0.2 I 
-----------------------------------------------------------------------------------------------------------------------

0o'



BENTHIC STATION 2: SPECIES COMPOSITION OF TEN FIXED METER-SOUARE QUADRATS ALONG BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF JULY 14, 1978 

I I QUADRAT I I TAXA IDATAI--------------------------------------------------I MEAN I ITYPEI 1 2 3 4 5 6 7 8 9 101I 
I I I ISUBSTRATE I I I 

I COBBLE I P 1 62 78 69 65 85 46 70 80 90 60 I 70.5 I I BOULDER I P1 0 0 6 35 15 9 20 10 5 20 I 12.0 I I SAND I P I 38 22 25 0 0 45 10 10 5 20 I 17.5 I 1 RELIEF (MAXIMUM IN CM) I NI1 6 8 23 11 6 8 7 8 4 25 I 10.6 I 
I III 

ICHLOROPHYTA I I I 
I CHLOROPHYTEUNIDENT. I P I 1 1 1 1 0 1 1 0 0 0 I 0.6 I I III 
IPHAEOPHYTA II I 
I CYSTOSEIRA / HALIDRYS I NI 3 4 4 0 0 3 2 3 0 31 2.2 I DICTYOTA / PACHYDICTYON I PI 0 0 0 0 0 0 0 2 0 3 I 0.2 I 
I ECTOCARPALES,UNIDENT. I P I 42 0 36 1 0 22 0 3 15 12 I 15.8 I 
I LAMINOID,UNIDENT. I NI 0 01 0 220 30 15 1 I 12. I 
I PHAEOPHYTE,UNIDENT. I P I 0 1 1 0 0 z a 0 1 0.2 I 

I I I 
IRHODOPHYTA I I I 
I ACROSORIUM UNCINATUM I P 1 0 0 1 0 0 0 2 0 01 0.3 I ANISOCLADELLA PACIFICA I P 10 2 1 0 0 0 0 1 0 0 1 0.4 I 
I BOSSIELLA SPP. I P1 0 0 1 0 0 1 1 0 0 1 I 0.4 I 
I BOTRYOCLADIA PSEUDODICHOTOMA I P I 1 1 2 1 0 0 1 0 1 0 I 0.7 I I CORALLINA / HALIPTYLON I P1 0 0 1 0 1 0 0 0 0 0 I 0.2 I 
I HILDENBRANDIA PROTOTYPUS I P1 1 1 0 0 0 2 2 2 1 31 1.2 I 
I PTEROCLADIA / GELIDIUM p 1 0 0 1 0 0 0 0 1 I 10.5 I 
I RHODYMENIA SPP. I P1 2 2 5 0 1 6 4 4 3 7 3.4 I 
I CRUSTOSE CORALLINES,UNIDENT. I P I 7 12 6 5 1 18 12 7 4 18 I 9. I 
I CRYPTONEMIA/HALYMENIA/SCHIZYMENIA I P 1 0 0 0 0 0 0 1 1 1 8 I 0.3 I 
I PARVOSILVOSA I P 3 25 14 2 4 12 10 5 8 6 I 8.9 I 
I RHODOPHYTES,UNIDENT. I P l 2 2 1 1 1 1 2 1 1 1.3 
I I I I I 
IPORIFERA I 
I LEUCILLA NUTTINGI I PI 0 0 0 0 0 0 0 1 0 0 0.1 I LEUCOSOLENIA SPP. I PI 0 0 0 0 0 2 0 0 0 0 1 0.2 I 
I PORIFERANS,UNIDENT. I P1 2 1 1 0 1 1 0 0 0 0 1 0.6 I I III 
ICNIDARIA 
I HYDROZOA 
I HYDROIDS,UNIDENT. I P 1 2 5 2 1 3 3 2 4 4 1 2.7 I ANTHOZOA I I I I 
I ASTRANGIA SPP. I P1 0 0 3 1 1 0 0 0 0 0 I 0.5 
I MURICEA CALIFORNICA I Ni 0 0 2 5 0 0 0 0 0 0 I 0.7 I 
I ANTHOZOAN,UNIDENT. I NI 0 0 1 0 1 0 0 0 I 0.2 I I III 
IANNELIDA I 
I POLYCHAETA I 
I DIOPATRA ORNATA I Ni 2 1 0 0 1 0 0 2 0 0 1 0.6 I 
--------------------------------------------------------------------------------------------------------------------------



BENTHIC STATION 2, JULY 14, 1978 

--------------------------------------------------- ----------------------------------------------------------------------
I I QUADRAT I I 

TAXA IDATAI ----------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10I I 

------------------------------------------------------------------------------------------ ------------------------------

I I I I I 
IANNELIDA I I 
I POLYCILAETA III 
I SABELLARIA CEMENTARIUM I N I 0 0 0 0 0 0 0 1 0 0 I 0.1 I 

I SERPULIDSUNIDENT. I PI 0 0 1 1 1 1 1 1 1 1 1 0.8 I 

I I I I I 

IARTHROPODA I I I I 
I CIRRIPEDIA 
I BALANUS SPP. I P1 0 0 0 0 0 . 3 2 0 0 2 I 0.7 I 

I DECAPODA I I I I 

I PAGURIDS,UNIDENT. I NI 2 1 0 0 0 0 0 0 1 1 I 0.5 I 

I I I 
IMOLLUSCA I I I 
I GASTROPODA I I I I 

I CONUS CALIFORNICUS I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 I 

I KELLETIA KELLETII I NI 0 0 0 3 0 0 0 1 0 2 1 0.6 I 

I MITRELLA CARINATA I NI 3 6 0 1 0 3 0 0 1 0 1 1.4 I 

I NUDIBRANCH EGGS I NI 0 0 0 1 0 0 0 0 0 0 1 0.1 I 

I I I I 
a' IECTOPROCTA I I I I 

U' I ECTOPROCTS,UNIDENT.(ERECT) I P I 1 10 8 2 0 1 2 1 1 1 I 2.7 I 

I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P 1 3 6 45 1 1 7 7 4 4 6 I 8.4 I 

I I 
IECHINODERMATA I I 
I ASTEROIDEA I I 
I PATIRIA MINIATA I NI 0 1 2 5 1 0 0 0 1 0 I 1.0 I 

I I I 

I CHORDATA I I I I 
I UROCHORDATA I III 
I CHELYOSOMA PRODUCTUM I N 110 16 2 1 0 17 6 16 6 3 I 7.7 I 

I EUHERDMANIA CLAVIFORMIS I P1 1 1 1 1 0 1 0 0 0 2 I 0.7 I 

I STYELA MONTEREYENSIS I NI 3 1 2 5 1 7 3 0 0 7 I 2.9 I 

I STYELA SPP.(JUV.) I NI 0 0 0 0 0 0 4 3 0 0 1 0.7 I 

I ASCIDIAN F I PI 1 1 0 0 0 0 0 0 0 0 1 0.2 I 

I CCLONIAL ASCIDIAN,UNIDENT. I P 1 2 0 4 0 0 0 0 0 0 0 I 0.6 I 

I SOLITARY ASCIDIAN,UNIDENT. I N I 0 1 2 0 0 0 0 0 0 0 I 0.3 I 

I SCORPAENIDAE I I I I 

I SCORPAENA GUTTATA I TI 0 0 1 0 0 0 0 0 0 0 1 0.1 I 

I III 
IINVERTEBRATES,UNIDENT. I I 1 1 

I GASTROPOD EGG CASES I P1 0 0 0 0 1 0 0 0 0 0 I 0.1 I 

------------------------------------------------------------------------------------ ------------------------------------



BENTRIC STATION 5s SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF JULY 17, 1978 

--------------------------------------------------------------------------------------------------------------------
I I QUADRAT I I 

I TAXA IDATAI----- ------------------------------------------- I MEAN I 
I ITYPEI 1 2 3 4 5 6 7 8 9 10 I I 
--------------------------------------------------------------------------------------------------------------------
I I I I 
ISUBSTRATE I I I I 
I COBBLE I Pl 0 0 0 0 0 0 0 0 0 10 1 1.0 I 
I BOULDER I P1 0 0 0 0 0 0 0 46 10 5 I 6.1 I 
I SAND I P 1100 100 100 100 100 100 100 54 90 85 I 92.9 I 
I RELIEF (MAXIMUM IN CM) I NI 0 0 0 0 0 0 0 12 7 6 1 2.5 I 
I I I I I 
ICHLOROPHYTA I I I I 
I BRYOPSIS HYPNOIDES I Pl 0 0 0 0 0 0 0 36 2 2 I 4.0 I 
I I I I I 
IPHAEOPHYTA I I I I 
I CYSTOSEIRA /.HALIDRYS I NI 0 0 0 0 0 0 0 0 0 1 I 0.1 I 

II I I - I 
IRHODOPHYTA I I I I 
I ACROSORIUM UNCINATUM I P1 0 0 0 0 0 0 0 0 1 0 I 0.1 I 
I CRUSTOSE CORALLINES,UNIDENT. I P I 0 0 0 0 0 0 0 0 0 1 1 0.1 I 
I PARVOSILVOSA I P1 0 0 0 0 0 0 0 0 0 1 I 0.1 I 
I RHODOPHYTES,UNIDENT. I P I 0 0 0 0 0 0 0 0 1 1 I 0.2 I 
I I III 
IPORIFERA I I 
I PORIFERANS,UNIDENT. I P1 0 0 0 0 0 0 0 0 0 1 I 0.1 I 

ICNIDARIA I01 
I HYDROZOA' I I 
I HYDROIDS,UNIDENT. I P I 0 0 0 0 0 0 0 0 1 1 I 0.2 I 
1 ANTHOZOA I II 
I MURICEA CALIFORNICA I NI 1 1 0 0 1 1 0 1 3 6 I 1.4 I 
I MURICEA FRUTICOSA I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I 
I I I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I N1 2 7 5 6 5 5 9 5 2 3 I 4.9 I 
I OWENIA COLLARIS I NI 3 0 0 0 0 0 0 2 0 0 I 0.5 I 
I SERPULIDS,UNIDENT. I PI 0 0 0 0 0 0 0 0 1 1 I 0.2 I 

II I I I 
IARTHROPODA I I I 
I CIRRIPEDIA I I I. I 
I BALANUS SPP. I P1 0 0 0 0 0 0 0 0 1 0 1 0.1 I 
I DECAPODA I I I I 
I PAGURUS SPP. I NI 0 0 0 0 0 0 0 0 0 1 I 0.1 1 
I I I I I 
IECTOPROCTA I I II 
I ECTOPROCTS,UNIDENT.(ERECT) I PI 0 0 0 0 0 0 0 1 1 1 I 0.3 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 0 0 0 0 0 0 0 3 1 1 1 0.5 I 

---------------------------------------------------------------------------------------------------------------------



* * 

BENTHIC STATION 5, JULY 17, 1978 

------------------------------------------------------------------------------------------------------------------------
II I QUADRAT I I 

ITAXA IDATAI------------------------------------------------------ I MEAN I 

IITYPEI 1 2 3 4 5 6 7 8 9 10 1I 

-------------------------------------------------------------------------------------------------------- 
---- ------------

I TAXA 

I ECHINODERMATA I I 

I ASTEROIDEA I I 
I PATIRIA MINIATA I NI 0 0 0 0 a 0 0.1 

I CHORDATA I I 

I UROCHORDATA I I I 

I EUHERDMANIA CLAVIFORMIS I P1 0 a 0 0 0 0 0 0 1 1 1 Z.2 

I STYELA MONTEREYENSIS I NI 0 a 0 0 0 0 0 1 0 z 1 0.1 
I ASCIDIAN F I p1 0 0 0 0 0 0 0 0 1 1 1 Z.2 

I SCORPAENIDAE I I I I 

I SCORPAENA GUTTATA I T 1 2 0 0 0 0 0 0 1 01 0.1 

IINVERTEBRATES,UNIDENT. I 

I INVERTEBRATE EGGS,UNIDENT. I N 1 0 0 0 0 0 0 0 0 0 1 I 0.1 

(SECONIDARY SUBSTRATE 
I MI NI 0 0 1 0 1 1 2 0 1 0 I 0.5 I 

-----------------------------------------------------------------------------------------------------------------------



BENTHIC STATION 6t SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF JULY 24, 1978 

I I QUADRAT I I 
TAXA IDATAI------- ----------------------------------------- I MEAN 

I ITYPEI 1 2 3 4 5 6 7 8 9 10I I 

I I I I I 
ISUBSTRATE I I I I 
I COBBLE I P 115 10 20 15 10 20 5 5 10 15 I 12.5 I 
I BOULDER I P I 25 16 5 30 10 18 25 0 10 20 1 15.9 I 
I SAND I P l 20 40 10 55 80 62 70 60 80 85 I 56.2 I 
I ROCK SHELF I P 140 34 55 0 0 0 0 35 0 0 1 16.4 I 
I RELIEF (MAXIMUM IN CM) I N I 13 8 9 6 4 10 7 18 14 14 I 10.3 I 
II I I I 
ICHLOROPHYTA I I I I 
I BRYOPSIS CORTICULANS I P1 0 0 0 0 0 0 0 1 0 0 I 0.1 1 
I BRYOPSIS HYPNOIDES I Pl2 1 4 2 3 1 1 5 4 5 I 2.8 I 
II I I  
IPHAEOPHYTA I I I I 
I CYSTOSEIRA / HALIDRYS I NI 3 9 5 5 3 2 4 5 4 2 1 4.2 I 
I ECTOCARPALES,UNIDENT. I P I 0 0 1 0 0 0 0f 0 0 0 I 0.1 I 
I PHAEOPHYTEUNIDENT. I P I 0 1 0 1 0 0 0 2 0 0 I 0.4 I 

II I I I 
IRHODOPHYTA I I I I 
I ACROSORIUM UNCINATUM I P1 0 1 1 0 0 0 0 0 0 0 I 0.2 I 
I ANISOCLADELLA PACIFICA I P 10 0 0 0 0 0 0 1 1 1 I 0.3 I 
I BOSSIELLA SPP. I P1 1 1 0 0 0 0 0 0 1 I 0.3 I 
I BOTRYOCLADIA NEUSHULII I PI 0 0 0 0 0 0 0 0 1 0 1 0.1 I 
I BOTRYOCLADIA PSEUDODICHOTOMA I P I 0 0 0 1 1 0 1 0 1 0 I 0.4 I 
I CALLOPHYLLIS SPP. I PI 0 0 0 0 0 0 0 0 0 1 I 0.1 I 
I CORALLINA / HALIPTYLON I P1 3 5 3 2 2 2 2 6 7 2 I 3.4 I 
I GIGARTINA SPP. I P1 0 0 0 1 1 1 1 2 1 0 I 0.7 I 
I HILDENBRANDIA PROTOTYPUS I P I 2 1 1 1 2 0 0 0 1 0 I 0.8 I 
I PLOCAMIUM SPP. I P1 1 0 0 0 1 1 1 2 2 2 1 1.0 I 
I PRIONITIS SPP. I PI 0 0 1 0 0 0 0 0 0 01 0.1 I 
I PTEROCLADIA / GELIDIUM I P1 1 2 1 2 2 2 1 1 2 1 I 1.5 I 
I RHODYMENIA SPP. I P1 0 1 2 1 1 1 1 4 2 1 I 1.4 I 
I CRUSTOSE CORALLINES,UNIDENT. I P l 5 7 2 1 1 1 1 1 3 3 I 2.5 I 
I PARVOSILVOSA I P 14 8 24 2 2 3 2 2 5 2 1 5.4 I 
1 RHODOPHYTES,UNIDENT. I P I 3 2 4 2 2 2 2 4 4 1 I 2.6 I 
I I I I I 
IPORIFERA I I I I 
I LEUCILLA NUTTINGI I P1 1 0 0 0 0 0 1 1 0 1 1 0.4 I 
I PORIFERANS,UNIDENT. I P 1 0 0 0 0 0 0 0 1 2 1 I 0.4 I 
I I I I I 
ICNIDARIA I I I I 
I HYDROZOA I I I I 
I HYDROIDS,UNIDENT. I P1 2 2 2 1 1 1 1 2 6 2 I 2.0 I 
I ANTHOSOA I I I I 
I ANTHOPLEURA ARTEMISIA I NI 0 1 0 0 0 0 0 2 0 01 0.3 I 
I ASTRANGIA SPP. I P I1 1 2 0 1 0 0 1 0 0 1 0.6 I 
I MURICEA CALIFORNICA I N 1 0 1 0 1 2 1 0 0 0 0 1 D.5 I 
I ZAOLUTUS ACTIUS I NI 0 0 0 1 0 1 0 1 0 0 I 0.3 I 

---------------------------------------------------------------------------------------------------------------



BENTHIC STATION 6, JULY 24, 1978 

I I I QUADRAT I I 
I TAXA IDATAI--------------------------------------------------I MEAN I 
I ITYPEI 1 2 3 4 5 6 7 8 9 10 I 

I I I I I 
ICNIDARIA I I I I 
I ANTHOZOA I I I I 
I ANTHOZOAN,UNIDENT. I NI 0 0 3 0 08 0 0 0 0 0 I 0.3 I 

II I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I NI 1 5 0 2 1 3 0 0 3 0 1 1.5 I 
I OWENIA COLLARIS I NI 0 0 0 0 1 0 2 0 0 0 1 0.3 I 
I SPIOCHAETOPTERUS COSTARUM I NI 0 0 0 0 0 0 0 0 3 0 I 0.3 I 
I ONUPHIDUNIDENT. I NI 2 0 0 0 0 0 0 0 0 0 I 0.2 I 
I SERPULIDS,UNIDENT. I Pl 0 0 0 1 0 0 0 2 2 2 I 0.7 I 
I I I I I 
IARTEROPODA I I I I 
I CIRRIPEDIA I I I 
I BALANUS SPP. I P 114 7 3 3 2 2 2 6 4 4 I 4.7 I 
II I I I 
IMOLLUSCA I I I I 
I GASTROPODA I I I I 
I CHROMODORIS MACFARLANDI I NI 1 0 0 0 0 0 0 1 0 0 I 0.2 I 
I KELLETIA KELLETII I NI 0 0 0 0 0 0 1 0 0 0 I 0.1 I 
I NUDIBRANCHS,UNIDENT. I NI 0 0 0 0 2 0 0 0 0 0 I 0.2 I 
I I I I I 
IECTOPROCTA I I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P 1 7 12 18 1 1 1 1 3 4 0 I 4.8 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P 1 3 4 3 1 1 1 1 1 3 0 I 1.8 I 
I I I I I 
ICHORDATA I I I I 
I UROCHORDATA I I I I 
I CHELYOSOMA PRODUCTUM I NI 4 1 0 0 3 3 0 0 2 01 1.3 I 
I CLAVELINA HUNTSMANI I NI 0 0 0 0 0 0 0 1 0 0 I 0.1 I 
I EUIHERDMLANIA CLAVIFORMIS I P 1 1 & 2 1 1 2. 1 2 2 0 1 1.2 I 
I MOLGULA SPP. I NI 0 0 0 0 0 0 0 1 0 0 I 0.1 I 
I STYELA IHONTEREYEN4SIS I N I 3 4 1 2 1 1 0 2 5 0 I 1.9 I 
I ASCIDIAN F I PI 0 0 0 1 0 1 0o 0 0 1 I 0.3 I 
I ASCIDIAN G I Pl 0 0 0 0y 0 1 0 0 0 0 I 0.1 I 
I SOLITARY ASCIDIAN,UNIDENT. I N I 0 0 0 1 0 0 0 0 0 0 I 0.1 I



BENTHIC STATION 8 SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF AUGUST 25, 1978 

---------------------------------------------------------------------------------------------------------------------

I I QUADRAT I ( 
TAXA IDATAI-- --------------------------------------------------I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 101 I -----------------------------------------------------------------------------------------------------------------------
I I I I I 
ISUBSTRATE I I I 
I COBBLE I P I 60 60 35 15 0 0 5 0 5 0 I 18.0 I 
I BOULDER I P 115 15 15 25 65 25 30 40 10 15 I 25.5 I 
I SAND I P I 15 20 20 15 35 35 65 60 5 10 I 28.0 I 
I ROCK SHELF I P1 10 5 30 35 0 40 0 0 80 75 I 27.5 I 
I RELIEF (MAXIMUM IN CM) I N I 20 12 15 20 25 25- 25 19 17 27 I 20.5 I 

ICHLOROPHYTA I I I I 
I BRYOPSIS HYPNOIDES I P 115 12 20 14 5 6 20 6 8 9 1 11.5 I 
II I I I 
IPHAEOPHYTA I I I I 
I CYSTOSEIRA / HALIDRYS I NI 0 1 0 0 2 0 0 0 2 0 I 0.5 I 

IRHODOPHYTA I I I I 
I ANISOCLADELLA PACIFICA I PI 0 0 0 1 0 0 0 2 0 2 I 0.5 I 
I BOSSIELLA SPP. I P1 1 0 0 0 0 0 0 0 0 0 I 0.1 I 
I CORALLINA OFFICINALIS VAR. CHILENSIS I P I 1 0 0 1 0 0 0 0 0 0 I 0.2 I 
I CORALLINA / HALIPTYLON I P1 0 1 1 1 0 0 2 1 1 1 I 0.8 I 
I HILDENBRANDIA PROTOTYPUS I P1 1 1 0 0 0 0 0 0 0 0 I 0.2 I 
I PRIONITIS SPP. I P1 1 2 0 1 0 0 0 0 0 0 I 0.4 I 
I PTEROCLADIA / GELIDIUM I P1 0 1 0 0 1 0 1 0 0 0 I 0.3 I 
I RHODYMENIA SPP. I P1 3 2 4 2 1 1 1 3 6 4 I 2.7 I 
I CRUSTOSE CORALLINES,UNIDENT. I P I 1 1 0 1 0 0 0 0 0 0 I 0.3 I 
I CRYPTONEMIA/HALYMENIA/SCHIZYMENIA I P l 0 0 0 0 1 0 0 0 0 0 I 0.1 I 
I PARVOSILVOSA I PIl10 5 3 6 1 2 3 4 3 3 I 4.0 I 
I RHODOPHYTESUNIDENT. I P 1 1 1 1 1 1 1 1 1 2 1 I 1.1 I 

I I I I 
IPORIFERA I I I I 
I LEUCILLA NUTTINGI I P1 1 1 0 1 1 1 1 6 5 3 I 2.0 I 
I LEUCOSOLENIA SPP. I PI 0 1 0 1 0 0 0 0 0 01 0.2 
I PORIFERANS,UNIDENT. I P1 1 1 2 2 3 2 1 3 2 3 i 2.0 I 

ICNIDARIA I I I I 
I HYDROZOA I I 
I HYDROIDS,UNIDENT. I P I 10 14 9 . 8 4 1 3 4 4 6 I 6.3 
I ANTHOZOA I I I I 
I ASTRANGIA SPP. I P1 0 1 1 1 0 1 0 0 2 5 1 1.1 I 
I CORYNACTIS CALIFORNICA I P1 0 0 0 0 0 0 0 0 0 1 I 0.1 I 
I MURICEA CALIFORNICA I NI 0 1 3 7 6 3 20 30 2 2 1 7.4 I 
I MURICEA FRUTICOSA I NI 0 0 2 0 0 0 0 0 0 1 I 0.3 I 

IANNELIDA I I I I 
I POLYCHAETA I I I 
I DIOPATRA ORNATA I NI 3 3 2 5 1 1 6 4 4 2 I 3.1 I 
I PISTA SPP. I NI 0 0 0 0 0 1 0 0 0 01 0.1 
I SPIOCHAETOPTERUS COSTARUM I N I 2 4 0 0 0 0 0 0 0 0f I 0.6 I 
---------------------------------------------------------------------------------------------------------------------------------

0 0.



BENTHIC STATION 8, AUGUST 25, 1978 

-----------------------------------------------------------------------------------------------------------------------------
I I QUADRAT I I 

TAXA IDATAI--------------------------------------------------I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 101 I 

---------------------------------------------------------- --------------------------------------------------------------------
II I II 

IANNELIDA I I II 

I POLYCHAETA I I 2 2 
I SABELLARID,UNIDENT. I NI 2 2 0 2 0 0 0 0 0 0 I 0.6 I 

I SABELLID,UNIDENT. I NI 1 0 0 1 0 1 0 0 0 I 0.2 I 

I SERPULIDS,UNIDENT. I p1 0 a 0 1 1 0 1 I 2 3 I.8 

IARTHROPODA I I 
I CIRRIPEDIA I I 
I DALANUS SPP. I P1 2 1 1 1 2 2 2 2 3 3 I 1.9 

I DECAPODA I I I I 

I PAGURISTES SPP. I NI1 0 z 0 0 0 0 0 1 0 0 1 0.1 I 

I PAGURUS SPP. I NI 0 0 0 0 0 0 4 0 0 0 I 0.4 

IMOLLUSCA I I 

IPELECYPODAI I I 

I CHMAASPP. I NI 0 0 0 0 0 1 0 0 0 0 1 0.1 1 

I GASTROPODA I I I I 

I CHROMODORIS MACFARLANDI I N I 0 0 0 0 0 0 0 0 0 1 I 0.1 

I CONUS CALIFORNICUS I NI 2 1 0 0 0 0 0 0 1 0 1 0.4 

I NUDIBRANCH EGGS I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 

w. I ECTOPROCTA 
I ECTOPPOCTS,UNIDENT.(ERECT) I P I 15 10 15 16 14 12 9 9 4 7 I 11.1 I 

I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P l 28 25 6 31 9 5 4 3 3 12 I 12.6 

I I I I I 

IECHINODERM4ATA 
I ASTEROIDZA I I 
I PISASTER GIGANTEUS I NI 0 0 0 0 0 0 1 0 0 0 0.1 

I ECHINOIDEA I I I 

I LYTECHINUS SPP. I NI 0 0 0 1 0 0 0 0 0 0 I 0.1 

II III 
ICHORDATA I I I 

I UROCHORDATA I I I I 

I CHELYOSOMA PRODUCTUM I NI 6 8 10 3 3 5 2 0 8 01 4.5 I 

I CLAVELINA HUNTSMANI I NI 0 0 0 2 0 0 1 0 0 0 I 0.1 I 

I EUHERDMANIA CLAVIFORMIS I PI 1 0 0 02 1 2 1 6 0 8 3.1 I 

I MOLGULA SPP. I NI 0 0 0 0 a 0 0 0 1 0 I 0.1 I 

I PYURA HAUSTOR I NI 0 0 0 0 0 1 0 0 1 0.1 I 

I STYELA MONTEREYENSIS I N I 1 1 1 0 0 0 0 0 1 0 I 0.4 I 

I TRIDIDE-U,1 / DIDEANUM I P I 0 0 0 0 0 0 0 0 0 2 0.2 I 

I ASCIDIAI1 F I P 1 1 4 1 4 2 1 0 0 2 0 1 1.5 I 

1 ASCIDIAN G I p1 0 1 0 0 0 0 0 2 2 2 1 0.7 I 

1 COLONIAL ASCIDIA11,UNIDlENT. I P I 0 0 1 0 2 0 0 0 0 0 1 0.3 I 

I SOLITARY ASCIDIAN,UNIDENT. I N I 1 0 0 2 0 0 0 0 0 0 1 0.3 

IINVERTEDRATES,UNIDENT. I I I I 
I GASTROPOD EGG CASES I P1 0 2 0 0 0 0 a 0 0 I 0.2 

------------------------------------------------------------------------------------------------------------------------------



BENTHIC STATION 9: SPECIES COMPOSITION OF TEN FIXED METER-SOUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF JULY 19, 1978 

---------------------------------------------------------------------------------------------------------------------------

I I OUADRAT I I 
TAXA IDATAI--------------------------------------------------I MEAN 

ITYPE[ 1 2 3 4 5 6 7 8 9 10 1 ---------------------------------------------------------------------------------------------------------------------------
II I I (SUBSTRATE I I I I 

I COBBLE I P 165 66 39 56 70 68 70 82 56 83 I 65.5 I I BOULDER I P1 28 32 60 34 30 30 7 15 40 16 I 29.2 I I SAND I P1 7 2 1 10 0 2 23 3 4 1 I 5.3 I I RELIEF (MAXIMUM IN CM) I N I 25 24 25 26 22 13 11 10 30 25 I 21.1 I 

ICHLOROPHYTA I I I 
I BRYOPSIS CORTICULANS I PI 0 0 0. 1 0 0 1 0 0 0 1 0.2 I I CHLOROPHYTE,UNIDENT. I P I 1 1 2 2 1 1 2 1 1 1 I 1.3 I 

IPHAEOPHYTA I I I I 
I DESMARESTIA SPP. I P1 0 0 0 1 0 1 0 0 0 0 I 0.2 1 I DICTYOTA / PACHYDICTY01 I P 11 2 2 1 1 1 2 1 2 0 1 1.3 I I MACROCYSTIS SPP. § I N 115 6 9 12 8 12 9 5 11 8 I 9.5 I I TAONIA LENNEBACKERAE I PI 0 0 1 1 0 1 0 0 0 0 I 0.3 I I ECTOCARPALES,UNIDENT. I P 1 3 0 2 3 0 3 0 1 2 0 1 1.4 I I PHAEOPHYTE,UNIDENT. I P1 1 2 1 0 2 2 4 1 1 1 I 1.5 I I I II 
IRHODOPHYTA 
I ANISOCLADELLA PACIFICA I P1 0 0 0 0 0 0 0 0 1 0 I 0.1 I I BOSSIELLA SPP. I PI 0 1 0 0 1 0 0 1 0 1 1 0.4 I I. BOTRYOCLADIA PSEUDODICHOTOMA I P1 1 1 1 2 1 1 1 1 1 1 I 1.1 I I CALLOPHYLLIS SPP. I P1 0 0 0 1 0 0 0 0 0 0 I 0.1 I I COELOSEIRA / CHA4PIA I P 12 1 4 5 6 2 10 4 3 3 1 4.0 I I CORALLINA OFFICINALIS VAR. CHILENSIS I P I 10 0 2 2 0 2 2 0 3 0 I 2.1 I I CORALLINA / HALIPTYLON I P1 3 2 0 1 1 0 4 3 0 2 I 1.6 I I GIGARTINA SPP. I P1 0 1 0 0 0 0 0 1 0 1 I 0.3 I I HILDENBRANDIA PROTOTYPUS I P l 0 0 1 1 0 1 0 0 1 0 1 0.4 I I JANIA SPP. I PI 0 0 1 0 0 1 0 0 2 0 I 0.4 I I LAURENCIA SPP. I Pl 1 1 0 1 0 0 1 1 1 1 I 0.7 I I LITHOTHRIX ASPERGILLUM I P1 0 0 0 0 0 1 1 0 1 0 I 0.3 I I PTEROCLADIA / GELIDIUM I P 1 3 3 0 5 2 4 1 2 12 8 I 4.0 1 I RHODYMENIA SPP. I P I 18 16 15 22 8 25 35 17 22 5 I 18.3 I I CRUSTOSE CORALLINES,UNIDENT. I P I 12 1 18 23 2 13 17 2 10 2 1 10.0 I I PARVOSILVOSA I P 1 48 6 46 34 8 33 52 4 26 6 I 26.3 I I RHODOPHYTES,UNIDENT. I P 1 3 1 1 2 1 1 4 1 1 1 L. 1.6 I 

IPORIFERA I I 
I LEUCANDRA HEATHI I P1 0 0 0 0 0 0 1 0 0 0 I 0.1 I I LEUCILLA NUTTINGI I P 1 2 . 1 0 2 0 0 0 1 0 0 I 0.6 I I PORIFERANS,UNIDENT. I P I 0 1 1 15 2 1 0 2 1 1 1 2.4 I 

ICNIDARIA 
I HYDROZOA I I 
I HYDROIDS,UNIDENT. I Pl 4 1 1 3 1 2 3 1 2 3 1 2.1 I -------------------------------------------------------------------------------------------------------------

* 0 0@ 
0 0 0 0 0 0 0 0 0



BENTHIC STATION 9, JULY 19, 1978 

I I I QUADRAT I I 
I TAXA IDATAI--------------------------------------------------I MEAN I 
I ITYPEI 1 2 3 4 5 6 7 8 9 10 I I 

II I II 
ICNIDARIA I I I I 
I ANITHOZOA I I I I 
I ASTRANGIA SPP. I P1 1 0 2 0 2 2 0 0 1 1 1 0.9 I 
I CORYNACTIS CALIFORNICA I P 1 1 1 1 0 0 1 1 1 1 0 I 0.7 I 

I MURICEA CALIFORNICA I NI 0 0 2 2 2 0 3 2 0 2 I 1.3 I 

I MURICEA FRUTICOSA I Ni 0 0 1 1 1 1 1 1 1 0 I 0.7 I 

I ANTHOZOAN,UNIDENT. I NI 0 0 3 0 0 2 0 0 1 0 I 0.6 I 

II I I I 
IPLATYHELMINTHES I I I I 
I THYSANOZOON SPP. I NI 0 .0 1 0 0 0 0 0 0 0 I 0.1 I 

I I I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I NI 1 1 2 0 0 2 4 1 2 2 I 1.5 I 
I DCDECACERIA SPP. I P1 0 0 0 0 0 0 0 0 2 1 I 0.3 I 

I PISTA SPP. I NI 0 0 0 1 0 1 0 0 2 0 I 0.4 I 
I SABELLARIA CEMENTARIUM I NI 2 0 0 0 0 0 0 0 0 0 1 0.2 I 

I SPIOCHAETOPTERUG COSTARUM I N I 0 0 2 0 0 0 0 0 0 0 I 0.2 I 

I SERPULIDS,UNIDENT. I P1 0 0 0 1 0 0 0 0 0 0 I 0.1 I 
II I I I 

IARTHEOPODA I I I I 

I CIRRIPEDIA I I I I 

I BALANUS SPP. I PI 0 0 1 1 1 0 0 0 0 0 1 0.3 I 
I DECAPODA I I I I 

I PAGURISTES SPP. I NI 0 0 1 0 2 0 0 0 0 0 I 0.3 I 

I PAGURIDS,UNIDENT. I N.1 1 2 2 0 0 5 2 0 3 2 I 1.7 I 
I I I I I 
IMOLLUS.CA I I I I 
I PELECYPODA I I I I 
I PHOLADUNIDENT. I NI 0 0 0 1 0 0 0 0 0 0 I 0.1 I 
I GASTROPODA I I I I 

I APLYSIA SPP. I NI 0 0 0 0 0 1 0 0 0 0 I 0.1 I 

I CREPIPATELLA LINGULATA I NI 0 0 2 0 0 0 0 0 0 0 1 0.2 
1 KELLETIA KELLETII I NI 0 0 0 0 1 0 0 0 0 2 1 0.3 I 

I R?.XWELLIA SANTAROSANA I N I 0 0 0 0 0 1 0 0 0 0 I 0.1 I 
I MITRELLA CARINATA I NI 0 1 8 5 0 7 3 0 2 1 1 2.7 I 

I ROPERIA POULSONI I NI 0 0 0 0 0 0 0 0 0 1 1 0.1 I 
I NUDIBRANCHS,UNIDENT. I NI 0 0 0 0 0 0 0 0 0 1 I 0.1 I 

II I I I 
IECTOPROCTA I I I I 
I ECTOPROCTS,UTIDENT.(ERECT) I P 1 14 1 5 18 1 2 7 * 1 5 3 1 5.7 I 

I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P 1 5 1 8 26 1 6 15 1 8 3 I 7.4 I 
II I I I 

I ECHI'ODERMATA I I I I 
I ASTEROIDEA I I I I 
I ASTROMETIS SERTULIFERA I N I 0 0 0 0 0 1 1 0 1 2 I 0.5 I 

I PATIRIA MINIATA I NI 1 0 2 0 0 2 0 2 3 3 I 1.3 I 

I PISASTER BREVISPINUS I NI 0 0 0 0 0 1 0 0 0 0 I 0.1 I



BENTHIC STATION 9, JULY 19, 1978 

I I QUADRAT I I TAXA IDATAI--------------------------------------------------I MEAN 
ITYPEI 1 2 3 4 5 6 7 8 9 101  ---------------------------------------------------------------------------------------------------------------------

IECHINODERMATAi 
I ASTEROIDEA 
I PISASTER GIGANTEUS I NI 0 0 0 0 0 0 0 0 1 3 I 0.4 I ECHINOIDEA I I I 
I STRONGYLOCENTROTUS FRANCISCANUS I NI 0 1 10 7 2 0 0 0 1 0 I 2.1 I I STRONGYLOCENTROTUS PURPURATUS I N I 0 0 3 0 0 0 0 a 0 I 0.3 I 
ICHORDATA II I I UROCHORDATA I I I 
I APLIDIUM SPP. I PI 0 0 1 0 0 0 0 0 0 0 I 0.1 I I CHELYOSOMA PRODUCTUM I NI 0 1 0 1 0 0 1 2 0 1 I 0.6 I I CLAVELINA HUNTSMANI I NI 0 0 0 0 0 0 0 0 1 1 I 0.2 I I EUHERDMANIACLAVIFORMIS I P I 1 0 1 0 0 1 0 0 1 0 I 0.4 I I STYELA MONTEREYENSIS I NI 0 0 2 0 0 0 0 1 2 1 I 0.6 I I TRIDIDEMNUM / DIDEMNUM I P 14 3 0 0 2 2 0 2 2 2 1 1.7 I I ASCIDIAN F I Pl 0 0 1 0 0 1 0 0 1 1 I 0.4 I I ASCIDIAN G I Pl 0 0 1 0 0 1 0 1 0 1 0.3 I I COLONIAL ASCIDIAN,UNIDENT. I PI 0 0 0 0 0 0 1 0 0 0 I 0.1 I I SOLITARY ASCIDIANUNIDENT. I N I 2 0 0 0 0 0 0 0 0 0 I 0.2 I 

ISECONDARY SUBSTRATE I I I I 
I MACROCYSTIS(HOLDFAST)+ I P I0 0 0 0 0 0 0 0 0 53 1 5.3 I 

* Station 9 is San Mateo kelp 

+ 1 Macroeystis holdfast in quadrat 10 was moribund.  

§ All Macrocystis sporophytes were less than 2 m from bottom in height.  
Most plants were juveniles and all plants showed new growth with no 
fouling and/or faded fronds. The many sporophytes in the area probably 
represents a heavy recruitment from the summer reproductive period.  

0 0



* * * 

A0 

BENTHIC STATION 10: SPECIES.COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
RAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF JULY 18, 1978 

---------------------------------------------- --------------------------------------------------------------------
I I QUADRAT I I 

TAXA IDATAI-------- ----------------------------------------- I MEAN I 
ITYPEI 1 2 3 4 5 6 7 8 9 10 I -------------------------------------------------------------------------------------------------------------------

II I II 
ISUBSTRATE I I I 
I COBBLE I P 115 5 10 20 12 8 12 10 19 9 I 12.0 I 1 BOULDER I P 140 35 75 70 22 28 60 15 6 16 I 36.7 I 1 SAND I P 1 45 60 15 10 66 64 28 75 75 75 I 51.3 I I RELIEF (MAXIMUM IN CM) I N I 9 11 20 13 5 6 15 8 7 10 I 10.4 I 

II I 
ICHLOROPHYTA I I I I 

BRYOPSIS CORTICULANS .1 P1 1 0 0 0 0 1 1 1 2 1 I 0.7 I CHLOROPIIYTE,UNIDENT. I PI 0 0 1 1 1 0 1 0 0 0 I 0.4 I 
II III 

PHAEOPHYTA I I 
DESMARESTIA SPP. I PI 0 0 0 0 0 0 1 0 0 1 I 0.2 I 
TAONIA LENNEBACKERAE I PI 1 1 0 0 0 0 0 0 0 0 1 0.2 1 
ECTOCARPALESUNIDENT. I P 1 0 0 0 0 0 1 1 0 0 0 I 0.2 I 

RHODOPHYTA 
GIGARTINA SPP. I p1 0 0 0 0 0 0 0 1 1 0 I 0.2 I HILDENBRANDIA PROTOTYPUS I P l 3 11 3 4 3 6 12 1 1 1 I 4.5 I RHODYMENIA SPP. I P1 2 1 0 0 0 0 0 0 0 0 I 0.3 I CRUSTOSE CORALLINES,UNIDENT. I P I 30 20 60 55 16 30 48 10 5 10 I 28.4 I PARVOSILVOSA I P1 3 3' 2 3 15 11. 13 1 2 1 I 5.4 I 

I RHODOPHYTES,UNIDENT. I P I 0 0 0 0 1 1 1 1 1 1 I 0.6 I 
PORIFERA 

LEUCILLA NUTTINGI I pl 0 0 1 0 0 0 0 1 0 0 I 0.2 I PORIFERANS,UNIDENT. I P 1 0 0 0 0 2 4 0 0 0 0 I 0.6 I 

CNIDARIA I 
HYDROZOA I I 
HYDROIDS,UNIDENT. I P 1 2 3 1 0 1 1 1 0 0 I 1.0 I ANTHOZOA I I I I 
ANTHOPLEURA XANTHOGRAMMICA I NI 0 0 0 0 0 0 0 1 0 0 I 0.1 I 
A5TRANGIA SPP. I Pl 1 4 3 2 2 2 5 3 1 1 I 2.4 I ANTHOZOAN,UNIDENT. I N I 0 0 0 0 3 0 4 0 0 0 1 0.7 I 

I I I I IANNELIDA I I I 
I POLYCHAETA I I I 
I DIOPATRA ORNATA I NI 5 4 4 4 3 & 2 3 2 2 I 2.9 I 
I OWENIA COLLARIS I NI 2 0 0 2 0 0 0 0 0 0 I 0.4 I 
I SABELLARIA CEMENTARIUM I NI 6 0 9 6 2 4 0 5 0 1 I 3.3  I SPIOCHAETOPTEP.US COSTARUM I N I 2 0 0 3 0 0 1 0 0 0 I 0.6 I 
I ONUPHID,UNIDENT. I NI 0 0 0 6 0 0 0 0 0 0 1 0.6 I 

I III 
IARTPRO PODA I I 
I DECAPODA I I I 
I PAGURID,UNIDENT. I N I 0 0 0 0 0 0 0 1 0 0 I 0.1 I -------------------------------------------------------------------------------------------------------------------------------



BENTHIC STATION 10, JULY 18, 1978 

----------------------------------------------------------------------------------------------------------------------

I I QUADRAT I I 
TAXA IDATAI--------------------------------------------------I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10I I ------------------------------------------ ------------------------------------------------------------------------

IMOLLUSCA I I 
I GASTROPODA I I I 
I CONUS CALIFORNICUS I NI 0 1 0 0 0 0 2 2 0 0 I 0.5 I 
I KELLETIA KELLETII I NI 0 0 0 3 2 0 0 0 1 0 I 0.6 I 
I NASSARIUS MENDICUS I NI 0 0 0 0 0 0 3 0 0 0 I 0.3 I 
I PTEROPURPURA FESTIVA I N 1 0 0 0 0 0 0 0 1 0 0 I 0.1 I 

IECTOPROCTA I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P I 0 0 0 0 1 0 0 0 0 0 I 0.1 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P 1 2 1 1 1 2 0 0 1 1 1 I 1.0 I 

I I I 
IECHINODERMATA I I I 
I ASTEROIDEA I I I I 
I HENRICIA LEVIUSCULA I NI 0 0 0 0 0 0 1 0 0 0 I 0.1 I 
I PATIRIA MINIATA I NI 0 0 1 0 0 0 1 1 0 0 I 0.3 1 
I ECHINOIDEA I I I I 
I LYTECHINUS SPP. I NI 3 6 3 7 9 3 9 11 2 4 I 5.7 I 
I STRONGYLOCENTROTUS FRANCISCANUS I N I 0 0 0 0 1 0 0 1 0 0 1 0.2 I I STRONGYLOCENTROTUS PURPURATUS I N I 1 1 2 3 5 3 1 4 0 1 I 2.1 I 

I I 1 
ICHORDATA I I I I 
I UROCHORDATA I I I I 
I CHELYOSOMA PRODUCTUM I NI 0 4 0 0 0 0 4 1 0 0 I 0.9 I I CLAVELINA HUNTSMANI I NI 0 0 2 0 0 0 0 10 0 0 1 1.2 I 
I STYELA MONTEREYENSIS I NI 0 0 0 0 0 0 1 0 0 0 I 0.1 I 
I TRIDIDEMNUM / DIDEMNUM I P 11 1 2 1 1 4 2 1 1 1 I 1.5 I 
I COLONIAL ASCIDIANUNIDENT. I P 0 0 0 0 0 0 0 1 0 0 1 0.1 I 

IINVERTEBRATES,UNIDENT. I I 
I GASTROPOD EGG CASES I PI 0 1 0 0 0 0 0 0 0 0 I 0.1 I 

--------------------------------------------------------------------------------------------------------------

*Station 10 is San Onofre kelp.



00 
* * * 

BENTHIC STATION 11: SPECIES COMPOSITION OF TEN FIXED METER-SOUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF JULY 21, 1978 

I I I QUADRAT I I 
I TAXA IDATAI- ----------------------------- --------------------- I MEAN I 
I ITYPEI 1 2 3 4 5 6 7 8 9 10 I 

I I I I I 
ISUBSTRATE I I I I 
I COBBLE I P 163 52 5 5 10 10 10 10 82 20 I 26.7 I 
I BOULDER I P1 5 10 30 5 33 20 80 20 6 15 I 22.4 I 
I SAND I P 1 32 30 30 5 24 10 10 70 12 30 I 25.3 I 
I ROCK SHELF I P 1 0 8 35 85 33 60 0 0 0 35 1 25.6 I 
I RELIEF (MAXIMUM IN CM) I N I 21 13 16 23 21 11 23 20 8 35 I 19.1 I 
II I I I 
ICHLOROPHYTA I I I I 
I BRYOPSIS CORTICULANS I P1 0 0 0 0 1 1 0 0 0 0 I 0.2 I 

II I I I 
IPHAEOPHYTA I I I I 
I PTERYGOPHORA CALIFORNICA I N I 0 0 0 0 0 0 0 0 1 0 I 0.1 I 

I LAMINOID,UNIDENT. I NI 0 0 12 17 0 0 0 0 0 0 I 2.9 I 
I PHAEOPHYTE,UNIDENT. I P1 1 1 0 0 3 2 2 1 2 16 I 2.8 I 

II I I I 
IRHODOPHYTA I I I I 
I ANISOCLADELLA PACIFICA I P 1 0 0 0 0 0 0 0 0 0 1 I 0.1 I 
I BOSSIELLA SPP. I PI 0 1 1 0 0 1 0 0 0 0 I 0.3 I 
I BOTRYOCLADIA PSEUDODICHOTOMA I P 1 1 1 1 1 0 1 0 0 0 0 I 0.5 I 
I CALLOPHYLLIS SPP. I P1 1 1 0 0 1 0 0 0 0 0 I 0.3 I 

I CORALLINA OFFICINALIS VAR. CHILENSIS I P I 1 1 0 0 0 1 0 0 0 0 I 0.3 I 

I CORALLINA / HALIPTYLON I P1 1 1 4 2 0 0 1 2 1 3 I 1.5 I 

I FAUCHEA LACINIATA I PI 0 0 0 1 0 0 0 0 0 0 I 0.1 I 

I GIGARTIrA SPP. I P1 0 0 0 0 0 0 1 1 0 0 I 0.2 I 

I HILDE3RANDIA PROTOTYPUS I P .1 0 1 0 0 0 0 0 1 0 1 I 0.3 I 

I NEOPTILOTA SPP. I PI 1 0, O 0 0 0 0 0 0 0 I 0.1 I 

I PRIONITIS SPP. I PI 0 1 3 0 0 2 0 2 1 3 1 1.2 I 

I PTEROCLADIA / GELIDIUM. I P I 0 0 0 1 1 1 0 2 3 2 I 1.0 I 
I RHODYMENIA SPP. I P I 10 5 7 20 8 7 8 5 5 25 I 10.0 I 

I CRUSTOSE CORALLINES,UNIDENT. I P 1 2 5 0 1 0 1 1 4 1 4 I. 1.9 I 

I PARVOSILVOSA I P1 5 18 2 6 2 5 2 1 2 5 I 4.8 I 

I RHODOPHYTES,UNIDENT. I P I 1 1 2 10 1 1 2 2 1 5 I 2.6 I 
II I I I 

IPORIFEPA I I II 
I HYMENAMPHIASTRA CYANOCRYPTA I P I 0 0 0 0 1 0 0 0 0 0 I 0.1 I 

I LEUCILLA NUTTINIGI I P1 0 0 0 0 1 0 0 1 1 1 I 0.4 I 

I PORIFERANS,UNIDENT. I P I 1 2 1 1 0 0 1 1 0 1 I 0.8 I 

II I ' 
ICNIDARIA I I 
I HYDPOZOA I I 
I HYDROIDS,UNIDENT. I P1 2 2 2 3 3 3 1 1 2 2 I 2.1 I 

I ANTHOZOA I I I I 
I ANTHOPLEURA ARTEMISIA I N I 0 0 0 0 0 0 1 0 0 0 1 0.1 I 

I ANTHOPLERA SPP. I NI 4 3 0 0 0 0 0 0 0 0 I 0.7 I 

I ASTRAN GIA SPP. I P1 1 0 0 0 1 0 2 0 0 0 I 0.4 I 

I CACTOSOMA ARENARIA7 I NI 0 0 0 2 0 0 9 0 3 01 1.4 I 
--------------------------------------------------------------------------------------------------------------------------------



BENTHIC STATION 11, JULY 21, 1978 

I I QUADRAT I I 
I TAXA IDATAI -------------------------------------------------- I EA I 

ITYPEI 1 2 3 4 5 6 7 8 9 10 1 I 

II I I I 
ICNIDARIA I II 
I ANTHOZOA I I I I 
I CORYNACTIS CALIFORNICA I PI 0 1 0 0 2 1 1 0 0 0 I 0.5 I 
I HALCAMPA DECEMTENTACULATA I P I 0 0 0 0 1 0 1 0 0 0 1 0.2 I 
I MURICEA CALIFORNICA I NI 7 3 3 1 1 3 2 1 1 4 I 2.6 I 
I MURICEA FRUTICOSA I NI 0 0 0 0 0 0 1 1 0 2 I 0.4 I 
I ZAOLUTUS ACTIUS I NI 0 18 0 0 0 0 1 0 0 0 1 1.9 I 
I ANTHOZOANUNIDENT. I NI 4 2 0 0 8 4 0 1 0 0 I 1.9 I 

II I II 
IANNELIDA I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I NI 3 5 7 4 6 3 1 0 0 4 1 3.3 I 
I DODECACERIA SPP. I P1 0 0 0 0 0 2 0 0 0 0 I 0.2 I 
I OWENIA COLLARIS I NI 0 0 0 0 0 0 1 0 0 0 1 0.1 I 
I PHRAGMATOPOMA CALIFORNICA I NI 0 0 0 0 0 2 0 0 0 0 I 0.2 I 
I SALMACINA TRIBRANCHIATA I PI 0 0 0 0 1 0 0 0 0 0 I 0.1 I 
I SERPULIDS,UNIDENT. I P1 1 1 0 3 1 0 1 0 0 0 I 0.7 I 

II I I I 
* IARTHROPODA I I I I 

I CIRRIPEDIA I I I I 
9o I BALANUS SPP. I P 1 0 1 7 0 1 1 1 2 2 0 I 1.5 I 

I DECAPODA I I I I 
I PAGURISTES SPP. I NI 0 1 0 0 3 1 0 0 0 0 I 0.5 I 
I PAGURIDS,UNIDENT. I NI 6 2 4 2 0 0 0 1 0 2 I 1.7 I 
II I I I 
IMOLLUSCA I I I I 
I GASTROPODA I I I I 
I CONUS CALIFORNICUS I NI 3 1 5 0 0 2 1 0 0 0 1 1.2 I 
I CRASSISPIRA SEMIINFLATA I NI 0 0 0 0 0 0 1 0 0 0 I 0.1 I 
I KELLETIA KELLETII I NI 1 1 4 4 0 0 0 0 0 4 I 1.4 I 
I MAXWELLIA GEMMA I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 I 
I MEGATHURA CRENULATA I NI 0 0 0 0 0 0 0 1 0 1 I 0.2 I 
I NASSARIUS MENDICUS I NI 2 0 1 0 0 1 0 0 0 0 1 0.4 I 
I OPHIODERMELLA SPP. I NI 1 0 0 0 1 0 0 0 0 0 I 0.2 I 
I PHIDIANA PUGNAX I NI 0 0 0 0 0 1 0 0 0 0 I 0.1 I 
I SERPULORBIS SQUAMIGERUS I NI 0 0 0. 0 0 2 0 0 0 01 0.2 I 
I I I IL I 
IECTOPROCTA I I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P I 8 6 3 9 5 4 1 1 1 8 I 4.6 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 5 8 3 3 4 2 1 1 1 3 I 3.1 I 
I I I I I 
IECHINODERMATA I I I I 
I ASTEROIDEA I I I I 
I ASTROMETIS SERTULIFERA I NI 1 0 0 0 0 0 1 0 I 0.2 1 
I ASTROPECTEN BRASILIENSIS ARMATUS I N I 0 0 0 0 0 0 1 0 0 0 I 0.1 I 
I DERMASTERIAS IMBRICATA I N I 1 0 0 0 0 0 0 0 0 0 I 0.1 
I HENRICIA LEVIUSCULA I N 0 00 0 0 0 2 z 1 0 1 0.3 
I P IA MINIATA I NI 1 00 0 0 0 0 0 0! 0.1 

0 9 * 0 0 0 'o 0



* 0 0* * 

BENTHIC STATION 11, JULY 21, 1978 

-------------------------------------------------------------------------------------------------------------------------------

I I QUADRAT I I 

TAXA IDATAI--------------------------------------------------I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10 I 
-----------------------------------------------------------------------------------------------------------------------------

II I II 

IECHINODERMIATA I I II 
I ASTEROID"A I I I I 
I PISASTER GIGANTEUS I NI 0 0 0 0 0 0 1 0 0 1 I 0.2 I 

I PISASTER SPP.(JUV.) I NI 0 0 0 0 2 0 0 0 0 0 I 0.2 I 

I ECHINOIDEA I I I 

I LYTECHINUS SPP. I NI 1 3 0 0 0 0 0 0 0 0 I 0.4 I 

I STRONGYLOCENTROTUS FRANCISCANUS I N I 0 0 0 0 2 0 0 0 0 0 I 0.2 I 

I HOLOTHUROIDEA I I I I 

I PARASTICHOPUS PARVIMENSIS I N I 0 0 0 0 1 1 0 0 0 1 1 0.3 I 

I I I I I 
I CHORDATA I I I 

I UROCHORDATA I I I 

I APLIDIUM SPP. I P1 1 0 0 1 6 0 0 0 0 0 I 0.8 I 

I ARCHIDISTOMA SPP. I P1 0 1 0 0 0 0 0 0 0 2 I 0.3 I 

I CHELYOSOMA PRODUCTUM I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I 

I CLAVELINA HUNTSMANI I NI 0 0 0 0 3 0 2 0 0 0 I 0.5 I 

I EUHERDIIANIA CLAVIFORMIS I PI 1 1 1 1 1 0 2 2 1 3 I 1.3 I 

I STYELA 1MONTEREYENSIS I N I 3 4 4 4 5 5 3 3 3 3 I 3.7 I 

I TRIDIDEMNUM / DIDEMNUM I P 1 1 1 0 0 0 0 0 2 1 0 I 0.5 I 

I ASCIDIANS,UNIDENT. I P1 2 3 0 0 0 0 0 3 0 0 I 0.8 I 

I ASCIDIAN F I P1 0 0 0 0 0 0 1 0 0 0 1 0.1 I 

I ASCIDIAN G I PI 2 1 0 0 0 .0 0 0 0 0 1 0.3 I 

I COLONIAL ASCIDIAN,UNIDENT. I P I 0 0 0 0 0 0 0 0 0 2 I 0.2 I 

I CLINIDAE I I 
I NEOCLINUS SPP. I RI O 0 0 1 0 0 0 0 0 01 0.1 I 

II I I I 

I INVFRTEBRATE5, UNIDENT. I I I 

I CGASTROPOD EGG CASES I Pl 0 0 1 0 0 0 0 2 0 0 I 0.3 I 

1SECONDARY SUBSTRATE .1 I 

I 11ACPOCY5TIS(HOLDFAST)+ I N I 1 0 0 0 0 3 0 0 0 4  

---------------------------------------------------------------------------------------- -----------------------------------

* Station 11 is Barn kelp.  

+ 4 Macrocystis holdfast were observed, all were in a moribund state.



BENTHIC STATION 1: SPECIES'COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF OCTOBER 16, 1978 

-------------------------------------------- -------------------- -------------------------------------------------------------

I I QUADRAT I I 
TAXA IDATAI----- ------------------------------------------------- MEAN 

ITYPEI 1 2 3 4 5 6 7 8 9 10. I ---------------------------------------------------------- -------------------------------------------------- --------

ISUBSTRATE I I I 
I COBBLE I P I 98 93 87 95 85 85 70 60 70 80 1 82.3 I 
I BOULDER I p1 0 5 10 0 5 5 15 25 20 10 I 9.5 I 
I SAND I P1 2 2 3 5 10 10 15 15 10 10 1 8.2 I 
I RELIEF (MAXIMUM IN CM) I N 114 20 12 8 15 10 9 9 11 7 1 11.5 I 

III 
ICHLOROPHYTA I I I 
I BRYOPSIS HYPNOIDES I Pl 0 0 0 . 0 1 0 0 0 0 01I 0.1  

I I i 1 IPHAEOPHYTA I I II 
I CYSTOSEIRA / HALIDRYS I N I 10 5 6 2 0 0 1 0 0 H I 2.4 I I I I I 
IRHODOPHYTA I I I 
I ACROSORIUM UNCINATUM I P1 1 1 0 0 0 0 0 0 0 0 1 0.2 I I BOSSIELLA SPP. I P1 0 1 1 0 1 1 0 0 0 0 1 0.4 I I CORALLINA / HALIPTYLON I P1 2 3 1 1 0 0 0 2 3 1 1 1.3 I I HILDENBRANDIA PROTOTYPUS I P1 1 0 0 1 1 1 3 3 0 2 I 1.2 I I PTEROCLADIA / GELIDIUM I P 1 3 0 0 0 1 0 0 1 0 1 I 0.6 I RHODYMENIA SPP. I p1 5 3 3 0 0 0 0 0 0 0 1 1.1 I I CRUSTOSE CORALLINES,UNIDENT. I P I 12 11 25 10 5 10 15 12 10 7 I 11.7 I I PARVOSILVOSA I P1 6 3 3 1 2 0 0 0 0 0 1 1.5 I 
I RHODOPHYTES,UNIDENT. I P 1 1 1 1 1 0 0 1 0 0 0 1 0.5 I WHITE ERECT CORALLINE I P I0 0 0 0 0 0 1 4 0 0 1 0.5 I 

ICNIDARIA 
I HYDROZOA 
I HYDROIDS,UNIDENT. I P 12 2 2 0 0 0 6 3 2 2 I 1.9 I 

I III 
IANNELIDA 
I POLYCHAETA 
I DIOPATRA ORNATA I NI 0 0 3 2 3 3 0 4 4 01 1.9 I I SABELLARIA CEMENTARIUM I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I I SPIOCHAETOPTERUS COSTARUM I N I 0 0 0 1 0 0 0 0 2 0 I 0.3 I 
I SABELLARID,UNIDENT. I NI 0 1 1 0 0 0 0 0 0 0 1 0.2 I 
I SERPULIDS,UNIDENT. I P 1 1 1 1 0 0 0 2 1 2 0 1 0.8 I 

I II I 
IARTHROPODA I I I 
I DECAPODA I I I 
I PAGURIDS,UNIDENT. I N I 0 0 0 0 0 0 0 0 0 1 I 0.1 I I I I I IMOLLUSCA I I I 
I GASTROPODA I I I 
I SERPULORBIS SQUAMIGERUS I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 I --------------------------------------------------------------------------------------------------------------------



0e00 0 0 0 0 

* * 0 

BENTHIC STATION 1, OCTOBER:16, 1978 

I I I QUADRAT I I 
TAXA IDATAI----- --------------------------------------------- I MEAN I 

I ITYPEI 1 2 3 4 5 6 7 8 9 10 1 

I I I I 
IECTOPROCTA I I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P 1 4 4 3 1 5 1 6 4 0 6 I 3.4 I 
I ECTOPROCTSrUNIDENT.(ENCRUSTING) I P 1 18 9 10 1 2 1 15 9 0 4 I 6.9 

II I I I 
I ECHINODER4ATA I I I 
I ECHINOIDEA I I I 
I LYTECHINUS SPP. I NI 0 1 0 0 0 0 0 0 0 0 1 0.1 I 
I I I I I 
ICHORDATA I I I 
I UROCHORDATA I I I 
I CHELYOSOMA PRODUCTUM I NI 1 0 1 0 0 0 0 0 0 0 I 0.2 1 
I EUHERDMANIA CLAVIFOPIIS I P I 1 0 1 0 0 0 0 0 0 0 I 0.2 I 
I STYELA MONTEREYENSIS I N I 4 2 1 2 0 0 0 0 0 0 I 0.9 I 
I TRIDIDEMNUM / DIDENUM I P1 2 2 2 0 0 1 2 2 0 01 1.1 I 
II I I I 
ISECONDARY SUBSTRATE I I I I 
I MURICEA(MORIBUND HOLDFAST) I P I 0 0 0 0 0 0 0 1 0 1 I 0.2 I 

-- - - - - - - - - - - - - - - - - - - - - - - - - - - --.- - - - - - - - --- - - - - -- - - - - - - - -



BENTHIC STATION 2: SPECIES' COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF OCTOBER 19, 1978 
-----------------------------------------------------------------------------

I I QUADRAT 
TAXA IDATAI----------------------I MEAN I 

ITYPEI 1 2 3 4 I 1 
----- - - --------------------------------------------------

I I I I I 

ISUPSAE TA I I I I 
I BOULDER I Pl1 0 0 10 10f I 5.0 I 
I SAND I PI 93 40 12 85 I 57.5 I 
I RELIEF (MAXIMUM IN CM). I NI1 2 10 17 15 1 1.1.0Z I 
I I I I I 
IPHAEOPHYTA I I I I 
I CYSTOSEIRA / ALIDRYS I NI1 3 5 2 0 1 2.5 I 
I 1 I i I 
IRHODOPHYTA I I I I 
I ANISOCLADELLA PACIFICA: I PI 0 0 1 0 I g 3 I 
I HILDENBRANDIA PROTOTYPUS I P 1 1 1 1 0' I 0.8 I 
I PTEROCLADIA / GELIDIUM I P1 0 0 2 2 I 1.0 I 
I RHODYMENIA SPP. I P I 1 3 2 1 I 1.8 I 
I CRUSTOSE CORALLINES,UNIDENT. I P 1 4 5 9 1 I 4.8 I 
I PARVOSILVOSA I P 1 3 15 4 1 I 5.8 I 
I RHODOPHYTES,UNIDENT. I P I 0 1 1 1 I 0.8 I 

ICNIDARIA 
I HYDROZOA I I 
I HYDROIDS,UNIDENT. I P I -1 0 3 1 I 1.3 I 
I ANTHOZOA I I I I 
I MURICEA CALIFORNICA I NI 0 0 3 6 1 2.3 1 
II I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I N I 3 0 2 1 1 1.5 I 
I SPIOCHAETOPTERUS COSTARUM I N I 0 0 2 0 I 0.5 I 
I SABELLARID,UNIDENT. I NI 0 0 1 0 I 0.3 I 
I SABELLID,UNIDENT. I N I 0 0 1 0 I 0.3 I 
I SERPULIDS,UNIDENT. I P I 0 0 1 0 I 0.3 I 

IARTHROPODA I I 
I DECAPODA I I 
I SPIRONTOCARIS SPP. I NI 0 0 1 0 .1 0.3 I 
I PAGURIDS,UNIDENT. I N I 1 1 0 3 I 1.3 I 
I 1 1 I 
IMOLLUSCA I I I I 
I GASTROPODA I I I I 
I KELLETIA KELLETII I NI 0 0 1 0 I 0.3 I 
I MITRELLA CARINATA I N I 0 3 0 0 1 0.8 I 

I I I I 
IECTOPROCTA I I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P l 1 1 2 5 I 2.3 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 3 5 10 2 1 5.0 1 

0 (



BENTHIC STATION 2, OCTOBER 19, 1978 

I I QUADRAT I I 
I TAXA IDATAI---------------------- I MEAN I 

ITYPEI 1 2 .3 4 I I 

I I I I 
ICHORDATA I I 
I UROCHORDATA I I 
I EUHERDMANIA CLAVIFORMIS I P I 0 1 1 1 I 0.C I 
I TRIDIDEMNUM / DIDEMNUM I P 1 0 0 2 1 I b.8 I 
I ASCIDIANS,UNIDENT. I P I 0 0 1 1 I 

* Means calculated on a sample size of 4 quadrats; renaining quadrats 
were sanded in and rebar were not located.



BENTHIC STATION 5: SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF OCTOBER 19, 1978 

---------------------------------------------------------------- 
----------------- ----------------------------- ----------

I I OUADRAT I I 
F TAXA IDATAI-------------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10I I ------------------------------------------------------ ----------- ------------------------------------------------
I I I 

ISUBSTRATE I I I 
I COBBLE I Pl 1 0 0 0 0 10 20 40 25 I 9.6 I 
I BOULDER I Pl 0 0 0 0 0 0 0 0 0 15 I 1.5 I 
I SAND I p 1100 99 100 100 100 100 80 10 35 35 I 75.9 I 
I ROCK SHELF I PI 0 0 0 0 0 0 10 70 25 25 I 13.0 I 
I RELIEF (MAXIMUM IN CM) I NI 0 3 0 0 0 8 2 28 20 10 1 7.1 I 

I I I I 
ICHLOROPHYTA II I 
I BRYOPSIS HYPNOIDES I PI 0 1 0 0 0 0 0 26 10 14 1 5.1 I 

IRHODOPHYTA I I I 
I PTEROCLADIA / GELIDIUM I PI 0 0 0 0 0 0 0 0 0 1 1 0.1 I 
I RHODYMENIA SPP. I P1 I 0 0 0 0 0 0 1 0 1 I 0.2 I 
I CRUSTOSE CORALLINES,UNIDENT. I P 1 0 0 0 0 0 0 1 1 0 3 I 0.5 I 
I PARVOSILVOSA I Pl 0 0 0 0 0 0 1 1 1 0 1 0.3 I 
I RHODOPHYTES,UNIDENT. I PI 0 1 0 0 0 0 0 0 1 0 I 0.2 I 

ICNIDARIA 
I HYDROZOA 
I HYDROIDS,UNIDENT. I P I 0 0 0 0 & 0 & 2 5 2 I 0.9 I 
I ANTHOZOA I I I I 
I MURICEA CALIFORNICA I Ni 1 3 1 0 0 0 2 0 4 6 I 1.7 I 

I III 
IANNELIDA I I 
I POLYCHAETA I 
I DIOPATRA ORNATA I NI 3 11 14 1 6 14 10 5 8 6 I 7.8 I 
I SABELLARID,UNIDENT. I NI 0 0 0 0 0 0 0 2 0 01 0.2 I 
I SABELLID,UNIDENT. I NI 0 0 1 1 0 0 0 0 0 0 1 0.2 I 

I I 1 1 
IARTHROPODA I 
I CIRRIPEDIA I 
I BALANUS SPP. I Pl 0 0 0 0 0 0 0 0 0 2 I 0.2 I 
I I I I I 
IMOLLUSCA I I II 
I GASTROPODA I I I I 
I MAXWELLIA SANTAROSANA I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 1 

II I I I 
IECTOPROCTA I I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I PI 0 0 0 0 0 0 1 1 7 10 1 1.9 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P 1 1 0 0 0 0 0 7 12 5 25 1 5.0 I 

I I I I 
ICHORDATA I I I I 
I UROCHORDATA I I I I 
I EUHERDMANIA CLAVIFORMIS I PI 0 0 0 0 0 0 1 1 5 7 1 1.4 I 
I TRIDIDEMNUM /DIDEMNUM I P1 0 0 0 0 0 0 0 0 0 2 I 0.2 I 
I ASCIDIAN F I PI 0 0 0 0 0 0 0 0 1 2 1 0.3 I 
---------------------------------------------------------------------------------- ---------------------------

0. 0



* * *. 0 * S * 

BENTHIC STATION 6: SPECIES COMPOSITION OF.TEN FIXED METER-SQUARE QUADRATS ALONG 

BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF OCTOBER 26, 1978 

------------------------------------------------------------------------------------------------------------------------------

I I I QUADRAT I I 

I TAXA IDATAI---------------------------------------------------- I MEAN I 
I ITYPEI 1 2 3 4 5 6 7 8 9 101 
----------------------------------------------------------------------------------------------------------------------
I I I I I 
ISUBSTRATE I I I I 
I COBBLE I P I 10 10 5 5 20 27 15 5 5 15 I 11.7 I 
I BOULDER I P1 0 0 30 0 0 25 0 20 0 5 I 8.0 I 
I SAND I P 140 90 55 85 68 48 40 75 85 80 I 66.6 I 

I ROCK SHELF I P 1 50 0 10 10 12 0 45 0 10 0 I 13.7 I 
I RELIEF (MAXIMUM IN CM) I N I 12 15 12 4 7 6 14 18 13 9 I 11.0 I 

I I I I I 
ICHLOROPHYTA I I I I 
I BRYOPSIS CORTICULANS I P1 0 0 0 0 1 0 0 0 0 1 I 0.2 I 

I BRYOPSIS HYPNOIDES I P1 1 1 3 1 5 4 4 2 4 1 I 2.6 I 

I CHLOROPHYTE,UNIDENT. I P 1 1 0 1 0 1 0 1 1 0 0 I 0.5 I 

I I I I 

IPHAEOPHYTA I I I I 
I CYSTOSEIRA / HALIDRYS I NI 3 5 5 7 2 5 4 7 2 1 1 4.1 I 

I DICTYOTA / PACHYDICTYON I Pl 0 0 0 0 0 0 0 0 1 1 1 0.2 I 

I PHTAEOPHTE,UNIDENT. I P I 1 1 1 0 1 2 0 0 0 0 I 0.6 I 
I PHAEOPHYTE,UNIDENT.(JUV.) I P I 0 0 0 0 0 0 1 0 0 2 I 0.3 1 

I I I I 
IRHODOPHYTA I I I 

I ACROSORIUM UNCINATUM I P1 0 0 0 1 1 0 0 0 0 0 I 0.2 I 
I ANISOCLADELLA PACIFICA I Pl 0 1 1 0 0 0 1 0 0 01 0.3 I 

I BOSSIELLA SPP. I Pl 1 1 0 0 0 0 0 2 0 0 1 0.4 I 

I CORALLINA / HALIPTYLON I P1 5 5 5 3 8 5 8 4 5 7 1 5.5 I 

I HILDENBRANDIA PROTOTYPUS I P 1 1 1 1 0 2 0 0 0 0 0 I 0.5 I 

I NIENBURGIA ANDERSONIANA I P l 0 0 0 0 1 0 0 1 0 0 I 0.2 I 

I PLOCAMIUM SPP. I P 11 1 0 1 2 2 0 4 2 2 I 1.5 I 

I PRIONITIS SPP. I Pl 0 0 1 0 0 0 0 0 0 01 0.1 I 

I PTEROCLADIA / GELIDIUM I P1 1 1 1 0 1 1 3 1 1 2 1 1.2 I 

I RHODYMENIA SPP. I P1 1 1 2 1 2 2 5 3 0 2 I 1.9 I 
I CRUSTOSE CORALLINES,UNIDENT. I P 1 1 1 1 1 2 1 5 1 1 1 I 1.5 I 

I PARVOSILVOSA I P 1 30 5 30 5 12 15 15 6 3 7 I 12.8 I 

I RHODOPHYTES,UNIDENT. I P 1 1 1 1 0 0 2 2 2 0 0 I 0.9 I 

II I I 
IPORIPERA I I I 
I LEUCANDRA HEATHI I P1 0 0 0 0 1 0 0 0 0 0 1 0.1 i 

I LEUCILLA NUTTINGI I P1 1 0 0 0 0 0 1 0 0 0 I 0.2 I 

I PORIFERANS,UNIDENT. I P1 1 1 1 1 1 1 0 0 0 0 I 0.6 I 

I I 1 
ICNIDARIA I I 
I HYD.OZOA I I I I 
I HYDROIDS,UNIDENT. I P 1 1 1 2 2 2 3 6 6 2 4 I 2.9 I 

I ANTHOZOA I I I I 
I ASTRADIGIA SPP. I P1 1 1 1 0 4 0 0 3 0 0 I 1.0 I 

I MURICEA CALIFORNICA I NI 0 0 0 0 2 0 0 1 0 0 I 0.3 I 

I ANEMONE,UNIDENT. I N I 0 0 0 0 1 2 0 0 0 1 I 0.4  
----------------------------------------------- ------------------- ---------------------------------------------------



BENTHIC STATION 6, OCTOBER 26, 1978 

----------------------------- ------------- I------------------------------------------------------------

I I QUADRAT I I 
TAXA IDATAI- ------------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10I I -------------------------------------------------------- -------------------------------------------------
I I I I I 
IANNELIDA I I I I 
I POLYCHAETA I I 
I DIOPATRA ORNATA I NI 1 2 4 2 3 5 2 0 0 0 1 1.9 I 
I OWENIA COLLARIS I NI 0 0 0 0 0 0 0 0 0 3 1 0.3 I 
I SPIOCHAETOPTERUS COSTARUM I N I 0 0 1 0 2 0 0 0 1 0 1 0.4 I 
I SABELLARID,UNIDENT. I NI 0 0 0 0 1 0 0 0 0 0 I 0.1 I 
I SERPULIDS,UNIDENT. I PI 0 0 0 0 0 0 1 1 0 0 I 0.2 I 

I II 
IARTHROPODA I 
I CIRRIPEDIA I I I I 
I BALANUS SPP. I P 11 1 1 2 2 15 5 0 1 31 3.1 I 

IECTOPROCTA I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P I 5 1 2 1 2 4 5 10 5 4 I 3.9 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 1 1 1 2 1 4 3 6 2 3 1 2.4 I 
ICI I I I 
I CHORDATA I I I I UROCHORDATA IIII 
I EUHERDMANIA CLAVIFORMIS I P1 1 1 1 0 1 3 2 3 1 2 I 1.5 I 
I PYURA HAUSTOR I NI 2 6 4 0 0 0 0 1 0 01 1.3 I 
I STYELA MONTEREYENSIS I NI 0 2 2 3 0 0 2 0 0 0 1 0.9 I 
I STYELA SPP.(JUV.) I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 1 
I ASCIDIAN F I P1 1 0 0 1 0 1 1 0 0 1 I 0.5 I 

' I COLONIAL ASCIDIAN,UNIDENT. I P I 0 1 1 0 0 0 0 0 0 0 I 0.2 I 
--------------------------------------- ------------------------------------------------------------------------



* 0 S 

0 0 0.  

BENTHIC STATION 8: SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF OCTOBER.17, 1978 

I I QUADRAT I I 
TAXA IDATAI-------------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10 I 

I I I I I 
ISUBSTRATE I I I 
I COBBLE I P1 50 60 60 10 20 20 10 5 5 5 1 24.5 I 
I BOULDER I P1 0 10 0 20 35 20 20 0 5 5 I 11.5 I 
I SAkND I P 50 20 20 25 25 20 50 55 60 35 I 36.0 I 
I ROCK SHELF I P 1 0 10 20 -45 20 40 20 40 30 55 I 28.0 I 
I RELIEF (MAXIMUM IN CM) I N I 10 15 18 22 21 24 17 13 11 8 I 15.9 I 

I I I I 
ICHLOROPHYTA I I I I 
I BRYOPSIS HYPNOIDES I P I 10 10 10 6 4 13 15 2 4 3 I 7.7 I 
II I I I 
IPHAEOPHYTA I I I I 
I CYSTOSEIRA / HALIDRYS I NI 0 0 0 0 0 0 0 0 2 01 0.2 I 
II I I I 
IRHODOPHYTA I I I 
I ACROSORIUM UNCINATUM I Pl 0 0 0 0 1 2 0 0 0 0 I 0.3 I 
I ANISOCLADELLA PACIFICA I P 1 0 0 0 1 0 1 0 1 0 0 I 0.3 I 
I CORALLINA / HALIPTYLON I Pl 1 1 1 1 0 1 0 0 0 0 1 0.5 I 
I PRIONITIS SPP. I P1 0 0 0 1 0 0 0 1 0 0 I 0.2 I 
I PTEROCLADIA / GELIDIUM I P1 1 0 0 1 0 0 3 0 0 1 1 0.6 I 
I RHODYMENIA SPP. I P1 1 1 1 2 1 2 1 1 2 2 1 1.4 I 
I CRUSTOSE CORALLINES,UNIDENT. I P I 1 1 0 0 0 0 0 0 0 0 I 0.2 I 
I PARVOSILVOSA. I P1 3 1 1 2 1 2 0 1 5 2 I 1.8 I 
I RHODOPHYTES,UNIDENT. I P I 1 1 1 1 1 1 1 1 3 4 I 1.5 I 
II I I I 
IPORIFERA I I I I 
I LEUCILLA NUTTINGI I P1 1 1 1 1 1 0 1 2 1 0 1 0.9 I 
I LEUCOSOLENIA SPP. I P1 1 1 1 1 0 0 0 0 0 0 I 0.4 I 
I PORIFERANS,UNIDENT. I P I 0 0 0 0 1 0 2 1 1 0 I 0.5 I 
II I I I 
ICNIDARIA I I I I 
I HYDROZOA I I I 
I HYDROIDS,UNIDENT. I Pl 5 5 5 2 2 4 3 3 2 2 I 3.3 I 
I ANTHOZOA I I I I 
I MURICEA CALIFORNICA I NI 0 0 2 4 5 3 5 7 0 0 1 2.6 I 
II I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I NI 1 1 2 1 3 2 5 3 3 1 I 2.2 I 
I SABELLARID,UNIDENT. I NI 0 0 0 1 1 1 0 0 0 0 I 0.3 I 
I SERPULIDS,UNIDENT. I P I 0 0 0 1 1 1 1 1 1 0 I 0.6 I 

II I *I I 
IARTEROPODA I I I I 
I CIRRIPEDIA I I I I 
I BALANUS SPP. I P1 1 1 1 1 1 0 6 0 2 6 I 1.9 I 
I DECAPODA I I I I 
I PAGURIDS,UNIDENT. I NI 0 0 0 0 0 0 0 1 0 0 1 0.1 I



BENTHIC STATION 8, OCTOBER 17, 1978 

------------------------------------------------------------------------------------- -------------------------------
I I QUADRAT I I TAXA IDATAI---------------------------------------------------I MEAN 
ITYPEI 1 2 3 4 5 6 7 8 9 10I I ----------------------- ----------------------------------------------- ------------------------------------- ----------

IMOLLUSCA I I I 
I PELECYPODA I I I I I CHAMA PELLUCIDA I NI 0 0 0 0 2 1 0 0 0 0 I 0.3 I 
IECTOPROCTA I I I 
I ECTOPROCTS,UNIDENT.(ERECT I P 1 1 5 5 15 10 15 8 9 4 3 I 7.5 I I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P 1 1 10 10 20 8 8 5 2 2 3 I 6.9 I 

ICHORDATA I I I 
I UROCHORDATA I I I I CHELYOSOMA PRODUCTUM I NI 0 0 0 1 0 0 0 0 0 01 0.1 1 I EUHERDMANIA CLAVIFORMIS I P1 1 1 1 1 2 2 9 5 3 2 1 2.7 I I ASCIDIAN F I P 10 0 0 1 1 1 0 0 0 0 1 0.3 1 
[SECONDARY SUBSTRATE II I 
I *MURICEA(MORIBUND HOLDFAST) I P I 1 0 0 0 3 0 0 0 0 0 I 0.4 ---------------------------------------------------------------------------------------------------------------------

00 1I 

.g g 04



BENTHIC STATION 9# SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF OCTOBER 16, 1978 

I I I QUADRAT I I 
TAXA IDATAI---- M-------------------------------------------------- EAN I 

I ITYPEI 1 2 3 4 5 6 7 8 9 10 I 

I I I I I 
ISUBSTRATE I I I I 
I COBBLE I P l 75 75 20 35 25 35 82 77 70 75 I 56.9 I 
I BOULDER I P 1 20 15 70 60 70 60 16 21 28 20 I 38.0 I 
I SAND I P1 5 10 10 5 5 5 2 2 2 5 I 5.1 I 
I RELIEF (MAXIMUM IN CM) I N I 30 30 28 27 25 16 15 17 40 32 I 26.0 I 

- I I I I 

ICHLOROPHYTA I I I I 
I CHLOROPHYTE,UNIDENT. I p 1 1 0 1 0 0 1 0 0 0 0 1 0.3 I 
I I I I I 
IPHAEOPHYTA I I I I 
I CYSTOSEIRA / HALIDRYS I NI 0 0 0 0 0 0 0 0 0 1 I 0.1 I 
I DICTYOPTERIS SPP. I Pl 0 0 1 0 0 0 0 0 0 0 1 0.1 I 
I DICTYOTA / PACHYDICTYON I P 11 1 1 0 3 0 2 1 2 1 1 1.2 I 
I11ACPOCYSTIS SPP. I NI 4 6 3 5 6 6 3 1 3 5 1 4.2 I 
I TAONIA LENNEBACKERAE I Pl 0 0 0 0 0 0 0 1 0 0 1 0.1 I 
I ECTOCARPALESUNIDENT. I P I 0 0 0 0 0 1 0 0 0 1 I 0.2 I 
I PHAEOPHYTE,UNIDENT. I P 1 1 1 1 0 0 0 0 0 0 1 I 0.4 I 

I I I I I 
IRHODOPHYTA I I I I 
I BOSSIELLA SPP. I Pl 0 1 0 0 2 0 0 0 1 0 I 0.4 I 
I BOTRYOCLADIA PSEUDODICHOTOMA I P 1 1 0 1 0 1 1 0 0 0 1 I 0.5 1 
I CALLOPHYLLIS SPP. I Pl 0 0 0 1 0 2 0 0 0 0 I 0.3 I 
I COELOSEIRA /CKAIMPIA I P 12 1 10 7 2 6 3 2 3 101 4.6 I 
I COPALLINA /HALIPTYLON I P1 7 2 3 2 12 12 2 6 9 7 1 6.2 I 
I CRYPTONEMIA/HALYIMENIA/SCHIZYMENIA I P I 0 0 0 2 0 0 0 0 0 0 I 0.2 I 
I HILDENBRANDIA PROTOTYPUS I P1 1 0 1 0 0 1 0 0 0 0 1 0.3 I 
I JANIA SPP. I P1 0 0 0 2 0 0 1 1 2 0 I 0.6 I 
I LITHOTHRIX ASPERGILLUM I P I 1 0 0 2 4 0 0 1 1 0 I 0.9 I 
I NEOAGARDHIELLA BAILEYI I P I 0 0 0 0 0 0 1 1 1 0 I 0.3 I 
I PTEEOCLADIA / GELIDIUM I P I 2 1 0 18 0 7 1 3 23 15 I 7.0 I 
I RHODYMENIA SPP. I P I 10 15 10 18 20 25 18 25 10 5 I 15.6 I 
I CRUSTOSE COPALLINES,UNIDENT. I P 1 3 1 10 12 15 9 18 14 8 15 I 10.5 I 
I PARVOS ILVOSA I P 1 40 25 60 20 17 12 10 12 11 10 I 21.7 I 

I RHODOPHYTES,UNIDENT. I P 1 1 1 1 1 0 0 1 1 1 1 I 0.8 I 
I I I I I 
IPORIFERA I I I I 
I LEUCANDRA HEATHI I PI 0 0 0 0 1 0 1 0 0 0 1 0.2 I 
I LETJCILLA NUTTINGI I P1 1 1 1 1 0 1 0 0 1 0 1 0.6 I 
I PORIFERANS,UNIDENT. I P1 1 1 1 7 2 3 1 1 1 1 1 1.9 I 
I I III 
ICNIDARIA I I I I 
I HYDROZOA I I I 
I H-YD.ROIDS,UNIDENT. I P I 3 1 2 4 3 3 4 6 5 5 1 3.6 I 
I ANTHOZOA I I I I 

.1 ASTRANGIA SPP. I P1 1 1 1 2 3 2 0 1 2 2 I 1.5 I 
I CORYNACTIS CALIFORNICA I P I 0 0 1 3 0 1 0 1 0 0 1 0.6 I 
------------------------------------------------------ --------------------- -------------------------------------------------



BENTHIC STATION 9, OCTOBER 16, 1978 

--------------------------------------------------------------------------------------------------------------- -----------
I I QUADRAT I 

TAXA IDATAI-- ------------------------------------------------ I MEAN I 
ITYPEI 1 2 3 4 5 6 7 8 9 101 I --------------------------- ---------- ------------------------- ----------------- -------- ------------------------------------

I I I 
ICNIDARIA 
I ANTHOZOA I I 
I MURICEA CALIFORNICA I NI 0 1 3 1 2 1 3 2 0 1 1 1.4 I 
I MURICEA FRUTICOSA I NI 0 1 1 1 1 2 1 1 0I 0.8 I I ANEMONE,UNIDENT. I NI 1 0 0 0 0 0 0 1 0 0 I 0.2 I 

IANNELIDA 
I POLYCHAETA 
I DIOPATRA ORNATA I NI 2 4 0 3 2 3 3 2 1 1 1 2.1 I 
I DODECACERIA SPP. I Pl 0 0 0 0 0 0 0 0 0 5 I 0.5 
I OWENIA COLLARIS I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I I PISTA SPP. I NI 0 0 0 1 0 0 0 0 0 0 1 0.1 I 
I SALMACINA TRIBRANCHIATA I Pl 0 0 1 0 1 1 1 0 0 1 I 0.5 I 
I SPIOCHAETOPTERUS COSTARUM I NI 0 0 1 0 0 0 0 0 0 1 I 0.2 I I SABELLARIDUNIDENT. I NI 0 0 0 0 0 0 0 1 1 0 I 0.2 I I SABELLID,UNIDENT. I NI 0 0 0 0 0 0 1 0 0 0 I 0.1 I I SERPULIDS,UNIDENT. I P I 0 0 0 0 0 0 1 0 0 0 I 0.1 I 

I III 
IARTHROPODA I I I I 
I CIRRIPEDIA 

vi I BALANUS SPP. I P1 0 0 45 3 0 0 0 0 0 0 1 4.8 I I DECAPODA I I I I 
I PAGURISTES SPP. I NI 0 0 0 0 0 0 0 1 1 1 1 0.3 I 
I PAGURIDS,UNIDENT. I NI 0 1 0 6 1 2 1 1 2 1 1 1.5 I 

IMOLLUSCA I I I 
I GASTROPODA I I I 
I CREPIPATELLA LINGULATA I NI B 0 0 0 0 0 2 0 0 0 1 0.2 I 
I KELLETIA KELLETII I NI 0 2 0 0 0 0 2 0 0 1 I 0.5 I 
I MITRELLA CARINATA I NI 0 0 0 0 0 0 0 3 8 0 1 1.1 I 
I NASSARIUS MENDICUS I NI 0 0 0 0 0 0 1 0 0 0 I 0.1 I I PTEROPURPURA FESTIVA I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I 
I NUDIBRANCH EGGS I NI 0 0 0 0 1 0 0 0 0 0 I 0.1 I I I I I IECTOPROCTA I I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P I 1 1 1 1 2 2 3 2 4 1 I 1.8 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 2 2 1 7 8 9 10 4 10 2 I 5.5 I 

I III 
IECHINODERMATA I I I 
I ASTEROIDEA I I I I 
I ASTROMETIS SERTULIERA I NI 0 0 0 0 0 1 0 0 0 0 I 0.1 I 
I ECHINOIDEA f I I I 
I LYTECHINUS SPP. I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I 
I STRONGYLOCENTROTUS FRANCISCANUS I N I 0 1 6 8 4 0 0 0 1 0 I 2.0 I 
I STRONGYLOCENTROTUS PURPURATUS I N I 0 0 4 1 0 0 0 0 0 0 I 0.5 I -----------------------------------------------------------------------------------------------------------------



00 

BENTHIC STATION 9, OCTOBER 16, 1978 

I I I QUADRAT I I 
TAXA IDATAI-- -------------------------------------------------- I MEAN I 

I ITYPEI 1 2 3 4 5 6 7 8 9 10 I I 

I I I I I 
ICHOPDATA I I I I 
I UROCHORDATA I I I I 
I APLIDIUM SPP. I P1 0 0 0 0 0 0 0 1 0 1 1 0.2 I 
I CHELYOBOMA PRODUCTUM I NI 0 2 0 0 0 0 0 0 2 2 1 0.6 I 
I CLAVELINA HUNTSMANI I NI 0 0 0 0 0 0 0 3 2 1 0.5 I 
I EUHERDMANIA CLAVIFORMIS I P 1 1 0 1 0 0 2 1 0 0 0 I 0.5 I 
I MOLGULA SPP. I NI 0 1 1 0 0 0 6 2 6 0 I 1.6 I 
I PYCNOCLAVELLA STANLEYI I P 1 0 0 0 0 0 0 0 3 1 0 I 0.4 I 
I PYURVA HAUSTOR I NI 2 0 1 0 0 0 0 0 0 0 I 0.3 I 
I STYELA MONTEREYENSIS I N I 0 0 0 0 0 0 0 0 2 0 I 0.2 I 
I TRIDIDEMTM / DIDEMNUM I P 10 1 1 0 1 2 2 4 5 1 I 1.7 I 
I ASCIDIAN F I Pl 1 1 1 0 0 1 0 0 1 1 I 0.6 I 
I SOLITARY ASCIDIAN,UNIDENT. I N I 0 0 0 0 0 0 0 & 3 0 I 0.3 I 

*ETS Benthic Station 9 is San Mateo Kelp Station.  
tA total of 42 plants were enumerated in the band transect. Seventeen plants 
accounting for 48 stipes were observed extending 2m above the bottom. Generally 
all plants exhibited new growth and appeared healthy. Most plants were juveniles.  
Two plants in Quadrat 9 appeared to have damaged holdfasts resulting from herbi
vorous grazing activity.



BENTHIC STATION 10t SPECIES COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF OCTOBER 19, 1978 

--------------------------------------------------------------------------------------------------------------------------------

I I QUADRAT I I 
TAXA IDATAI--- ----------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10' I I -------------------- --------------------------------------- ---------------- --------- ------- --------- ------------
I I | I 

ISUBSTRATE I I 
I COBBLE I P1 25 10 55 30 40 25 80 55 62 55 I 43.7 I 
I BOULDER I P 1 35 40 30 50 30 15 10 35 18 30 I 29.3 I 
I SAND I P 140 50 15 20 30 60 10 10 20 15 I 27.0 I 
I ROCK SHELF I P I 0 10 0 0 0 0 0 0 0 0 I 1.0 I 
I RELIEF (MAXIMUM IN CM) I N I 16 0 22 18 15 15 16 16 11 15 I 14.4 I 
II I I 
IPHAEOPHYTA I I I I 
I DESMARESTIA SPP. I P1 0 0 1 0 0 0 0 0 0 0 I 0.1 I 
II I I I 
IRHODOPHYTA I I I I 
I ANISOCLADELLA PACIFICA I PI 1 0 0 1 0 0 1 1 0 0 I 0.4 I 
I BOTRYOCLADIA PSEUDODICHOTOMA I P I 0 0 0 1 0 0 0 0 0 0 I 0.1 I 
I HILDENBRANDIA PROTOTYPUS I P1 4 3 0 3 0 2 0 0 0 01 1.2 I 
1 RHODYMENIA SPP. I P1 1 2 2 1 0 1 1 0 0 1 1 0.9 I 
I CRUSTOSE CORALLINES,UNIDENT. I P 1 60 45 45 30 50 30 42 50 40 30 1 42.2 I 
1 PARVOSILVOSA I P 1 3 6 28 20 10 5 13 10 8 1 I 10.4 I 
I RHODOPHYTES,UNIDENT. I P I 0 0 1 1 1 1 1 1 0 1 I 0.7 I 
I I I I 
IPORIFEPA I I I I 
I LEUCILLA NUTTINGI I Pl 0 0 1 0 0 0 0 0 0 0 1 0.1 I 

I I I I I 
ICNIDARIA I I I I 
I HYDROZOA I I I I 
I HYDROIDS,UNIDENT. I P I 2 5 2 5 5 2 3 3 3 1 I 3.1 I 
I ANTHOZOA I I I I 
I ANTHOPLEURA SPP. I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I 
I ASTRANGIA SPP. I P1 2 4 8 3 2 2 1 2 2 2 1 2.8 I 
I MURICEA CALIFORNICA I N.I 0 0 1 0 0 0 0 0 0 0 I 0.1 I 
I ANEMONE,UNIDENT. I NI 0 0 1 0 0 0 0 0 1 0 I 0.2 I 

I I I I 
IANNELIDA I I 
I POLYCHAETA I I I 
I DIOPATRA ORNATA I NI 1 2 1 1 2 2 6 5 3 3 1 2.6 I 
I PHYLLOCHAETOPTERUS? SPP. I N I 0 0 0 0 0 0 0 1 0 0 1 0.1 I 
I SPIOCHAETOPTERUS COSTARUM I N I 1 0 0 0 1 1 0 0 0 0 1 0.3 I 
I SABELLARID,UNIDENT. I NI 0 1 1 0 0 0 2 1 0 0 I 0.5 I 
I SABELLID,UNIDENT. I NI 0 0 0 0 0 0 0 1 0 1 I 0.2 I 

I I I I 
IARTHROPODA I I I I 
I CIRRIPEDIA I I I I 
I BALANUS SPP. I P1 0 0 0 0 0 0 1 0 1 0 I 0.2 I 
I DECAPODA I I I I 
I PAGURIDS,UNIDENT. I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I 

----- 7



BENTHIC STATION 10, OCTOBER 19, 1978 

I I I QUADRAT I I 
I TAXA IDATAI--------------------------------------------------I MEAN I 
I ITYPEI 1 2 3 4 5 6 7 8 9 10 I 

I I I I I 
IMOLLUSCA I I I I 
I PELECYPODA I I I I 
I CHAMA PELLUCIDA I NI 0 0 0 0 0 0 0 0 1 01 0.1 I 
I GASTROPODA I I I I 
I CONUS CALIFORNICUS I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 
I KELLETIA7 KELLETII I N I 0 2 1 0 3 7 0 0 0 0 I 1.3 I 
I MITRELLA CARINATA I NI 1 0 0 0 0 0 0 0 0 0 I 0.1 I 

II I I I 
IECTOPROCTA I I I 
I ECTOPROCTS,TYNIDENT.(ERECT) I P 1 2 0 0 1 1 0 1 0 0 1 I 0.6 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P 1 1 2 0 1 2 3 4 2 3 1 1 1.9 I 
II I I I 
IECHINODERMATA I I I I 
I ASTEROIDEA I I I I 
I PATIRIA MINIATA I NI 1 0 3 0 0 0 1 0 0 0 1 0.5 I 
I ECHTNOIDEA I I I I 
I LYTECHINUS SPP. I NI 2 1 1 1 0 0 2 0 2 6 1 1.5 I 
I STRONGYLOCENTROTUS FRANCISCANUS I NI 0 0 0 0 1 0 0 0 0 0 I 0.1 I 
I STRONGYLOCENTROTUS PURPURATUS I NI 0 1 2 2 2 0 3 2 0 0 I 1.2 I 
I HOLOT -HUROIDEA I I I I 
I PARASTICHOPUS PARVIMENSIS I NI 0 1 0 0 0 0 0 0 0 0 I 0.1 I 
I I I I I 
ICHORDATA I I I I 
I UROCHORDATA I I I I 
I EUHERDMANIA CLAVIFORMIS I P 1 0 0 0 1 0 0 0 1 1 0 I 0.3 I 
I PYC(NOCLAVELLA STANLEYI I PI 0 0 0 0 0 0 0 1 1 0 I 0.2 I 
I TRI'DTDEMNUM / DIDEMNUM. I P I 3 0 1 1 1 1 2 2 0 1 1 1.2 I 
I ASCIDIAN F I P1 0 0 0 0 0 0 1 f 0 0 1 0.1 i 
I I I I I 
ISECONDARY SUBSTRATE I I I I 
I MACROCYSTIS(MORIBUND HOLDFAST) I P I 0 0 0 0 0 0 1 0 0 0 I 0.1 I 
I MURICEA(MORIBUND HOLDFAST) I P I 0 1 0 0 0 0 0 0 0 0 I 0.1 I 

*ETS Benthic Station 10 is San Onofre Kelp Station.



BENTHIC STATION 11:^SPECIES:COMPOSITION OF TEN FIXED METER-SQUARE QUADRATS ALONG 
BAND TRANSECT, AND MEAN FOR THE ENTIRE TRANSECT. SURVEY OF OCTOBER.26, 1978 

I I QUADRAT I I 
TAXA IDATAI-- -------------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10 1 

I I I I I 
ISUBSTRATE I I I I 
I COBBLE I P1 20 35 40 0 10 10 15 10 30 5 I 17.5 I 
I BOULDER I P I 30 35 40 10 0 5 30 35 20 10 I 21.5 I 
I SAND I P 125 20 20 25 30 15 25 50 50 55 I 31.5 I 
I ROCK SHELF I P l 25 10 0 65 60 70 30 5 0 30 1 29.5 I 
I RELIEF (MAXIMUM IN CM) I N I 25 20 15 22 30 20 12 29 9 21 I 20.3 I 
II I I I 
ICHLOROPHYTA I I I I 
I CHLOROPHYTE,UNIDENT. I P I 0 0 1 0 0 0 0 0 0 0 I 0.1 I 
I I I I I 
IPHAEOPHYTA I I I I 
I tMACROCYSTIS SPP. I NI 0 0 0 8 3 0 1 1 0 1 I 1.4 I 
I PTERYGOPHORA CALIFORNICA I NI 0 0 0 0 0 0 0 2 2 0 I 0.4 I 
I LAMINOID,UNIDENT. I NI 0 0 0 3 6 1 0 0 0 0 I 1.0 I 
I PHAEOPHYTE,UNIDENT. I P1 0 0 1 0 0 0 0 0 0 0 I 0.1 1 
I I I I I 
IRHODOPHYTA I I I 
I ANISOCLADELLA PACIFICA I P I 0 1 0 0 0 0 0 0 0 0 I 0.1 I 
I BOSSIELLA SPP. I P1 1 1 3 0 0 0 0 0 0 2 I 0.7 I 
I BOTRYOCLADIA PSEUDODICHOTOMA I P I 0 1 1 0 1 1 1 0 0 0 I 0.5 I 
I CORALLINA / HALIPTYLON I P1 1 1 1 1 1 4 1 7 6 2 I 2.5 I 
I CRYPTONEMIA/HALYMENIA/SCHIZYMENIA I P I 0 0 0 0 0 0 0 1 0 0 I 0.1 I 
I HILDENBRANDIA PROTOTYPUS I PI0 0 5 0 3 0 3 2 2 1 1 1.6 I 
I HILDENBRANDIA PROTOTYPUS I P i 0 1 1 0 0 1 0 1 0 0 I 0.4 I 
I HYMENENA / CRYPTOPLEURA I P1 0 0 0 0 0 0 0 0 0 1 1 0.1 I 
I PRIONITIS SPP. I P1 0 0 0 0 0 2 0 3 3 0 I 0.8 I 
I PTEROCLADIA / GELIDIUM I P1 0 0 0 0 0 0 1 4 8 1 I 1.4 I 
I RHODY4ENIA SPP. I P1 2 5 1 6 7 3 20 10 6 15 I 7.5 I 
I CRUSTOSE CORALLINES,UNIDENT. I Pl 3 1 1 2 5 3 3 3 4 4 I 2.9 I 
I PARVOSILVOSA I P1 5 10 2 0 6 2 2 3 5 3 I 3.8 I 
I RHODOPHYTES,UNIDENT. I P I 1 1 1 0 0 1 1 0 2 1 1 0.8 I 

I I I 
IPORIFERA I I I I 
I HYMENAMPHIASTRA CYANOCRYPTA I P I 0 0 0 0 1 0 0 0 0 0 1 0.1 I 
I LEUCILLA NUTTINGI I P1 1 1 0 0 1 1 0 1 2 0 1 0.7 I 
I TETHYA AURANTIA I NI 0 0 0 0 0 0 0 0 0 1 I 0.1 I 
I PORIFERANS,UNIDENT. I P1 3 1 0 1 1 2 0 0 0 3 I 1.1 I 
I I I I I 
ICNIDARIA I I I I 
I HYDROZOA I I I I 
I HYDROIDS,UNIDENT. I P l 5 5 15 10 11 5 3 3 4 4 I 6.5 I 
I ANTHOZOA I I I I 
I ASTRANGIA SPP. I P1 3 0 0 2 2 0 1 0 2 0 I 1.0 I 
I CORYNACTIS CALIFORNICA I P1 0 0 0 0 3 0 3 0 0 0 I 0.6 I 
I MURICEA CALIFORNICA I NI 7 4 0 1 1 4 3 3 2 4 I 2.9 I 
I MURICEA FRUTICOSA I NI 0 0 0 0 0 0 1 0 0 0 I 0.1 I 

e --- * 0



BENTHIC STATION 11, OCTOBER-26, 1978 

I I QUADRAT I I 
TAXA IDATAI---------------------------------------------------- I MEAN I 

ITYPEI 1 2 3 4 5 6 7 8 9 10 I 

I I I I I 
ICNIDARIA I II 
I ANTHOZOA I I I I 
I ANEMONE,UNIDENT. I NI 5 1 1 1 2 3 3 5 3 3 I 2.7 I 
I CERIANTHIDUNIDENT.. I NI 0 0 0 0 0 0 0 2 1 0 I 0.3 I 

II I I I 
IANNELIDA I I I I 
I POLYCHAETA I I I I 
I DIOPATRA ORNATA I NI 2 3 7 0 3 6 1 3 1 4 I 3.0 I 
I PHRAGMATOPOMA CALIFORNICA I NI 0 0 0 0 0 0 2 0 0 0 I 0.2 I 
I PHYLLOCHAETOPTERUS.PROLIFICA I N I 1 0 0 0 0 0 0 0 0 0 I 0.1 I 
I SALMACINA TRIBRANCHIATA I P1 0 1 0 1 4 0 0 0 0 0 I 0.6 I 
I SPIOCHAETOPTERUS COSTARUM I N I 1 1 0 0 0 0 1 0 0 2 I 0.5 I 
I SERPULIDS,UNIDENT. I P I 0 0 0 0 0 0 0 2 0 0 I 0.2 I 
I I I I I 
IARTHROPODA I I I I 
I CIRRIPEDIA I I I I 
I BALANUS SPP. I P1 1 1 1 1 0 1 1 2 0 2 I 1.0 I 
I DECAPODA I I I I 
I PAGURISTES SPP. I NI 1 0 1 2 1 0 0 0 0 1 I 0.6 I 
I PAGURIDS,UNIDENT. I NI 2 1 0 0 1 0 0 0 0 0 I 0.4 I 

IMOLLUSCA I I I I 
I GASTROPODA I I I I 
I CONUS CALIFORNICUS I NI 0 0 0 0 0 0 0 0 1 0 I 0.1 I 
I KELLETIA KELLETII I NI 1 0 0 0 2 0 0 0 0 1 I 0.4 I 
I MEGATHURA CRENULATA I NI 0 0 0 0 1 0 0 0 0 0 I 0.1 I 

II I I I 
IECTOPROCTA I I I I 
I ECTOPROCTS,UNIDENT.(ERECT) I P I 10 5 1 12 10 4 9 3 6 9 I 6.8 I 
I ECTOPROCTS,UNIDENT.(ENCRUSTING) I P I 5 10 1 18 10 9 4 5 2 7 I 7.1 I 
I I I I I 
IECHINODERMATA I I I I 
I ASTEROIDEA I I I I 
I HENRICIA SPP. I NI 0 0 0 0 0 0 1 0 0 0 I 0.1 I 
I PISASTER GIGANTEUS I NI 0 0 0 0 0 0 0 0 0 1 I 0.1 I 
I PISASTER SPP.(JUV.) I NI 0 0 0 3 0 1 0 0 0 0 I 0.4 I 
I ECHINOIDEA I I I I 
I STRONGYLOCENTROTUS FRANCISCANUS I N I 0 0 0 1 0 0 0 0 0 0 I 0.1 I 
I HOLOTHUROIDEA. I I I I 
I CUCUMARIA SPP. I NI 2 0 0 0 0 2 0 0 0 0 I 0.4 I 
I PARASTICHOPUS PARVIMENSIS I N I 0 1 0 0 1 0 0 0 0 0 I 0.2 I 
I I I I I 
I CHORDATA I I I I 
I UROCHORDATA I I I I 
I CHELYOSOMA PRODUCTUM I NI 0 0 1 6 0 0 0 0 0 0I 0.7 I 
I CLAVELINA HUNTSMANI I NI 0 1 1 0 4 4 1 0 0 0 1 1.0 I 
I EUHERDMANIACLAVIFORMIS I P1 2 1 1 2 2 0 2 0 1 2 I 1.3 I 
I PYCNOCLAVELLA-STANLEYI I P- 0 0 0 1 1 0 0 0 0 0 I 0.2 I



BENTHIC STATION 11, OCTOBER 26, 1978 

------------------------------------------------------ ------------- ------------------------------------- ----------- ---------
I I I QUADRAT I I 

TAXA IDATAI- ------------------------------------------------- I MEAN 
ITYPEI 1 2 3 4 5 6 7 8 9 10I I ------------------------------------------------------------------------- ------------------------------

ICHORDATA I I I I 
I UROCHORDATA I 
I STYELA MONTEREYENSIS I NI 4 10 8 4 0 9 5 2 6 3 1 5.1 I 
I TRIDIDEMNUM / DIDEMNUM I P1 0 0 0 0 1 0 0 0 0 0 I 0.1 I 
I ASCIDIAN F I P1 1 1 1 1 0 1 1 0 0 1 1 0.7 
I ASCIDIAN G I P 12 1 1 1 0 0 0 0 2 3 1 1.0 I 
I COLONIAL ASCIDIAN,UNIDENT. I P 1 2 0 0 0 1 0 0 0 0 0 I 0.3 I 
I SOLITARY ASCIDIAN,UNIDENT. I NI 0 0 0 0 2 0 0 0 0 0 I 0.2 I 

I III 
ISECONDARY SUBSTRATE I I I 
I MURICEA(MORIBUND HOLDFAST) I P 1 2 0 2 21 2 0 0 0 0 0 I 2.7 I -----------------------------------------------------------------------------------------------------------------------------

*ETS Benthic Station 11 is Barn Kelp Station 
tA total of 13 plants were observed in the band transect. All plants were 
juveniles with no stipes extending 2m above the bottom. All plants ex
hibited new growth and appeared healthy (e.g. no frayed or bleached fronds).



Diver measured surface and bottom temperature, and diver estimated surface and 

bottom visibility and surge at benthic stations. Survey of February 1, 1978.  

STATION NUMBER 1 2 3 4 5 6 7 8 SMK SOK BK 

DATE - - - - - - 2/1/78 -

TEMPERATURE (0C) 

SURFACE - - - - - - - - 15.7 -

BOTTOM - - - - - - - - 15.6 -

t-n 

VISIBILITY (M) 

SURFACE - - - - - - - - 1.2 

BOTTOM - 1.5 

SURGE - Mild -



Diver measured surface and bottom temperature, and diver estimated surface and 
bottom visibility and surge at benthic stations. Survey of May 10-25, 1978.  

STATION NUMBER 1 2 3 4 5 6 7 8 SMK SOK BK 

DATE 5/23 5/15 5/16 - - . 5/25 5/10 

TEMPERATURE ( 0 C) 

SURFACE 19.6 20.5 20.8 - - - - - 18.2 17.6 
BOTTOM 18.1 18.0 18.8 - - - - - 14.4 13.9 Co 

VISIBILITY (M) 

SURFACE 3.8 20* 2.3 - - - - - >15 4.8 

BOTTOM 2.7 10* 0.7 - - 3.6 1.7 

SURGE Mild Mild Mod. - - Mild Mild 

*Transmissoneter readings (percent transmittance) 

0. 00



Surface and bottom temperature and visibility and bottom surge conditions 
measured by sampling biologists at ETS benthic stations. Survey of July 
14 - August 25, 1978 

STATION NUMBER 1 2 3 4 5 6 7 8 SMK SOK BK 

DATE 7/14 7/14 - - 7/17 7/24 - 8/25 7/19 7/18 7/21 

TEMPERATURE (oC) 

SURFACE 20.7 20.7 - - 20.2 17.5 - 19.4 20.2 20.9 16.7 

BOTTOM 17.4 17.3 - - 14.6 13.5 - 15.4 15.2 15.1 11.8 

VISIBILITY (M) 

SURFACE 10.8 10.8 - - 6.9 3.3 - 15.1 2.4 5.0 3.1 

BOTTOM 3.1 2.9 - - 0.6 2.4 - 1.0 3.4 1.5 3.7 

SURGE Mod. Mod. - - Mod. Light - Light Heavy Mod. Light



Surface and bottom temperature and visibility, and bottom surge 
conditions measured by sampling biologists at ETS benthic stations.  
Survey of October 16-26, 1978.  

STATION NUMBER 1 2 3 4 5 6 7 8 SMK SOK BK 

DATE L0/16/78 10/19/78 - - 10/19/78 10/26/7E - 10/17/78 10/16/7E10/19/7810/26/78 

TEMPERATURE (oC) 

SURFACE 18.8 18.6 - - 18.4 19.0 - 18.3 19.3 18.5 18.9 

OTTOM15.3 15.9 - - 15.5 18.9 - 15.7 17.2 15.3 18.5 

VISIBILITY (M) 

SURFACE 11.1 5.2 - - 2.3 6.3 - 6.0 13.6 8.5 8.3 

BOTTOM 0.8 1.5 - - 0.7 6.8 - 0.7 6.6 1.7 5.9 

SURGE Light Light - - Light Light - Light Light Light 4oderate 

0. 0 0



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.01M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 12 
SAMPLED ON AUGUST 3, 1978 SUBSTRATE LEVEL 

I I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

ISUBSTRATE I 
I Cobble I 182 0.6067 0.2394 0.0283 I 
I Boulder I 84 0.2800 0.2023 0.0260 I 
I Sand I 31 0.1033 0.0929 0.0176 I 
I Shell debris I 3 0.0100 0.0099 0.0058 I 
---------------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0142 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 12 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 1 

-------------------------------------------------------------------------
I I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 
------------------------------------------------------------ ----------------------------------------

IPHAEOPHYTA I I 
I Dictyota / Pachydictyon 1 1 0.0033 0.0033 0.0033 1 

1 IHacrocystis spp. I 1 0.0033 0.0033 0.0033 I 
I Hacrocystis spp.(holdfast) 1 2 0.0066 0.0066 0.0047 I 
I Phaeophyte,unident. I 1 0.0033 0.0033 0.0033 I 

IRHODOPHYTA I I 
I Anisocladella pacifica I 4 0.0133 0.0132 0.0066 I 

Callophyllis spp. I 3 0.0100 0.0099 0.0058 I 
Coeloseira / Champia I 1 0.0033 0.0033 0.0033 I 

I Corallina / Haliptylon I 1 0.0033 0.0033 0.0033 I 
I Hildenbrandia prototypus I 1 0.0033 0.0033 0.0033 I 
I Prionitis spp. I 1 0.0033 0.0033 0.0033 I 
I Rhodymenia spp. I 42 0.1400 0.1208 0.0201 I 
I Crustose corallines,unident. I 23 0.0766 0.0710 0.0154 I 
I Parvosilvosa 1 33 0.1100 0.0982 0.0181 1 
I Rhodophytes,unident. I 10 0.0333 0.0323 0.0104 I 

IPORIFERA 
I Poriferans,unident. 5 0.0167 0.0164 0.0074 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 39 0.1300 0.1135 0.0195 I 

I ANTHOZOA I 
I Astrangia spp. I 14 0.0467 0.0446 0.0122 I 
I Corynactis californica. I 11 0.0367 0.0354 0.0109 I 
I Hurices californica I 16 0.0533 0.0507 0.0130 I 
I Huricea fruticosa I 2 0.0066 0.0066 0.0047 I 

IANNELIDA 
I POLYCHAETA 
I Salmacina tribranchiata I 1 0.0033 0.0033 0.0033 I 

*I 
IECTOPROCTAI 
I Ectoproctsunident.(erect) 1 40 0.1333 0.1159 0.0197 I 

I Ectoprocts,unident.(encrusting) 1 36 0.1200 0.1059 0.0188 I 

IECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata I 1 0.0033 0.0033 0.0033 I 

a I Pisaster piganteus 
I 2 0.0066 0.0066 0.0047 I 

I Strongylocentrotus franciscanus I 1 0.0033 0.0033 0.0033 I 
I Strongylocentrotus purpuratus I 1 0.0033 0.0033 0.0033 I 
I HOLOTHUROIDEA I I 
I Parastichopus parvimensis I 1 0.0033 0.0033 0.0033 I 
I I1 
ICHORDATA II 
I UROCHORDATA I 

) I Euherdrmania claviformis I 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 12 SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 2 

--------------------------------------------------------------------------------------------

I CONTACTS STANDARD I TAXA I (n) MEAN VARIANCE DEVIATIONI -------------------------------------------------------------------------------------------

IPHAEOPHYTA I I 
I Dictyota / Pachydictyon I 4 0.0133 0.0132 0.0066 I I lacrocystis spp. I 8 0.0267 0.0260 0.0093 1 I Phaeophyte,unident. I 1 0.0033 0.0033 0.0033 I 

IRHODOPHYTA 
I Anisocladella pacifica I 5 0.0167 0.0164 0.0074 I I Botryocladia pseudodichotoma I 3 0.0100 0.0099 0.0058 I I Callophyllis spp. I 1 0.0033 0.0033 0.0033 I I Coeloseira / Champia I 1 0.0033 0.0033 0.0033 I I Cryptonemia / Halymenia / Schizymenia I 1 0.0033 0.0033 0.0033 I I Pterocladia / Gelidium I 2 0.0066 0.0066 0.0047 1 I Rhodymenia spp. I 44 0.1467 0.1256 0.0205 I I Parvosilvosa I 1 0.0033 0.0033 0.0033 I I Rhodophytes,unident. I 2 0.0066 0.0066 0.0047 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 7 0.0233 0.0229 0.0087 I I ANTHOZOA II 
I Astrangia app. I 1 0.0033 0.0033 0.0033 1 I Corynactis californica. I 1 0.0033 0.0033 0.0033 I I Huricea californica 1 75 0.2500 0.1881 0.0250 I I Huracea fruticosa I 6 0.0200 0,0197 0.0080 I 

IARTHROPODA 
I DECAPODA 
I Pagourus spp.. 1 0.0033 0.0033 0.0033 I 

IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 3 0.0100 0.0099 0.0058 I I Ectoprocts,unident.fencrusting) 1 1 0.0033 0.0033 0.0033 I 

I ~II 
IECHINODERMATA 

1 I ASTEROIDEA 
I Patiria miniata .1 0.0033 0.0033 0.0033 I I ECHINOIDEA I I Stronylocentrotus franciscanus I 3 0.0100 0.0099 0.0058 I I StronEylocentrotus purpuratus I 1 0.0033 0.0033 0.0033 I 

IECHINODERMATA 1 
I HOLOTHUROIDEA 
I Parastichopus parvimensis f 1 0.0033 0.0033 0.0033 I 

II 0 ICHORDATA I 
I UROCHORDATA 1 
I Chelyosoma productum I 1 0.0033 0.0033 0.0033 I 
I Euherdmania claviformis I. 1 0.0033 0.0033 0.0033 I -------------------------------- --------------- -----------------------------------------------
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RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 12 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 3 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

IPHAEOPHYTA I I 
I Dictyota / Pachydictyon I 1 0.0033 0.0033 0.0033 I 
I Hacrocystis spp. I 2 0.0066 0.0066 0.0047 I I I I 
IRHODOPHYTA I I 
I Rhodymenia spp. I 1 0.0033 0.0033 0.0033 I 

ICNIDARIA 
I HYDROZOA 
I Hydroidsunident. I 1 0.0033 0.0033 0.0033 I 
I ANTHOZOA I I 
I Huricea californica I 19 0.0633 0.0595 0.0141 I 

IECHINODERMATA I I 
I ASTEROIDEA I I 
I Dermasterias imbricata I 1 0.0033 0.0033 0.0033 I 

ICHORDATA I I 
I UROCHORDATA I I 
I Styela montereyensis I 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 13 
SAMPLED ON AUGUST 9, 1978 SUBSTRATE LEVEL 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

--------------------------------------------------------------------------------------------

ISUBSTRATE 
I Cobble 1 196 0.6533 0.2273 0.0275 1 
I Boulder I 72 0.2400 0.1830 0.0247 1 
I Sand I 32 0.1067 0.0956 0.0179 I 

---------------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 13 
SAMPLED ON AUGUST 9, 1978 TAXA LEVEL 1 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
IPHAEOPHYTA I I 
I Dictyora / Pachydictyon I 2 0.0066 0.0066 0.0047 I 
I Ectocarpus spp. I 4 0.0133 0.0132 0.0066 I 
I Hacrocystis spp. I 16 0.0533 0.0507 0.0130 I 
I Ectocarpales,unident. 1 1 0.0033 0.0033 0.0033 I 
I Phaeophyte,unident. 1 1 0.0033 0.0033 0.0033 I 

IRHODOPHYTA I I 
I Botryocladia pseudodichotoma I 1 0.0033 0.0033 0.0033 I 
I Coeloseira / Champia 1 6 0.0200 0.0197 0.0080 I 
I Corallina / Haliptylon I 1 0.0033 0.0033 0.0033 I 
I Rhodymenia spp. I 89 0.2967 0.2094 0.0264 I 
I Crustose corallines,unident. I 9 0.0300 0.0292 0.0098 I 
I Parvosilvosa I 74 0.2467 0.1864 0.0249 I 
I Rhodophytes,unident. I 3 0.0100 0.0099 0.0058 I 
I I I 
IPORIFERA I I 
I Poriferans,unident. I 7 0.0233 0.0229 0.0087 I 
I I I 
ICNIDARIA I I 
I HYDROZOA I I 
I Hydroids,unident. I 22 0.0733 0.0681 0.0151 I 
I ANTHOZOA I I 
I Corynactis californica I 3 0.0100 0.0099 0.0058 I 
I Hurices californica I 10 0.0333 0.0323 0.0104 I 
I. Huricea fruticosa I 1 0.0033 0.0033 0.0033 I 

IECTOPROCTA I I 
I Ectoprocts,unident.(erect) 1 16 0.0533 0.0507 0.0130 I 
I Ectoproctsunident.(encrusting) 1 25 0.0833 0.0766 0.0160 I 
II I 
IECHINODERMATA 
I ASTEROIDEA II 
I Patiria miniata .1 1 0.0033 0.0033 0.0033 I 
I ECHINOIDEA 
I Stronpylocentrotus purpuratus . 1 0.0033 0.0033 0.0033 I 

ICHORDATA I 
I UROCHORDATA I 
I Pycnoclavella stanleyt 1 1 0.0033 0.0033 0.0033 I 
I Trididemnum / Didemnum I 1 0.0033 0.0033 0.0033 I 

0II 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 

0 RESULTS OF A 6.0M2 BENTHIC QUADRAT 
SAMPLED WITH 300 

POINTS. STATION 13 
SAMPLED ON AUGUST 9, 1978 TAXA LEVEL 2 

----------------------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
IPHAEOPHYTA I 
I Desmarestia spp. I 1 0.0033 0.0033 0.0033 I 
I Hacrocystis spp. I 106 0.3533 0.2293 0.0276 I 
I Pterypophora californica 1 4 0.0133 0.0132 0.0066 I 
I Ectocarpalesunident. I 1 0.0033 0.0033 0.0033 I 

IRHODOPHYTA I 
I Acrosorium uncinatum I 2 0.0066 0.0066 0.0047 I 
I Coeloseira / Champia 1 2 0.0066 0.0066 0.0047 I 
I Rhodymcnia spp. I 58 0.1933 0.1565 0.0228 I 
I Parvosilvosa I 2 0.0066 0.0066 0.0047 I 
I Rhodophytes,unident. 1 1 0.0033 0.0033 0.0033 1 

IPORIFERA 
I Poriferans,unident. I 3 0.0100 0.0099 0.0058 I 
I II 
I CNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 1 0.0033 0.0033 0.0033 I 
I ANTHOZOA I I 
I Astrangia spp. 1 1 0.0033 0.0033 0.0033 I 
I Huricea californica I 43 0.1433 0.1232 0.0203 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 13 
SAMPLED ON AUGUST 9, 1978 TAXA LEVEL 3 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
IPRAEOPHYTA I I 
I Macrocystis spp. I 37 0.1233 0.1085 0.0190 I 

IRHODOPHYTA I 
I Rhodymenia spp. I 1 0.0033 0.0033 0.0033 I 

ICNIDARIA I 
I ANTHOZOA I I 
I Iuricea californica I 17 0.0567 0.0536 0.0134 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 14 
SAMPLED ON AUGUST 8, 1972 SUBSTRATE LEVEL 

1 I CONTACTS STANDARD I 
1 TAXA I (n) MEAN VARIANCE DEVIATIONI 

ISUBSTRATE I 
I Cobble I 137 0.4567 0.2490 0.0268 I 
I Boulder I 133 0.4433 0.2476 0.0287 I 
I Sand I 29 0.0966 0.0876 0.0171 1 
I Shell debris I 1 0.0033 0.0033 0.0033 I 49 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 14 
SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 1 

-----------------------------------------------------------------------------------------------

I I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI ---------------------------------------------------------------------------------------------

IPHAEOPHYTA 
I Cystaseira / Halidrys 1 0.0033 0.0033 0.0033 1 
I Desmarestia spp. 9 0.0300 0.0292 0.0098 I 
I Hacrocystis spp. 1 0.0033 0.0033 0.0033 I 
I Taonia lennebackerae 1 0.0033 0.0033 0.0033 I 0 
I Ectocarpales,unident. 1 4 0.0133 0.0132 0.0066 I 
I Laminoid,unident. 3 0.0100 0.0099 0.0058 I 

IRHODOPHYTA 
I Anisocladella pacifica 1 0.0033 0.0033 0.0033 I 
I Callophyllis spp. 5 0.0167 0.0164 0.0074 I 
I Coeloseira / Champia 9 0.0300 0.0292 0.0098 I 
I Cryptonemia / Halymenia / Schizymenia I 9 0.0300 0.0292 0.0098 I  
I Hildenbrandia prototypus I 1 0.0033 0.0033 0.0033 I 
I Pterocladia / Gelidium I 9 0.0300 0.0292 0.0098 I 
I Rhodymenia spp. I 12 0.0400 0.0385 0.0113 I 
I Crustose corallines,unident. I 22 0.0733 0.0681 0.0151 I 
I Parvosilvosa I 168 0.5600 0.2472 0.0287 I 

IPORIFERA 
I Leucilla nurtinpiI 1 0.0033 0.0033 0.0033 I 
I Poriferans,unident. 8 0.0267 0.0260 0.0093 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 12 0.0400 0.0385 0.0113 I 
I ANTHOZOA 
I Corynactis californica I 3 0.0100 0.0099 0.0058 I 

I () 
IMOLLUSCA I 
I GASTROPODA I 
I Kelletia kelletti I 1 0.0033 0.0033 0.0033 I 

I~I.I 
IECTOPROCTA I I 
I Ectoprocts,unident.(erect) 1 2 0.0066 0.0066 0.0047 I 
I Ectoprocts,unident.(encrusting) 1 5 0.0167 0.0164 0.0074 I 

IECHINODERMATA 
I ASTEROIDEA 
I Patiria minita I 2 0.066 0.0066 0.0047 I 
I ECHINOIDEA 
I Strongylocensrotus franciscanus I 3 0.0100 0.0099 0.0058 I 
I HOLOTHUROIDEAI 
I Parastichopus parvimensis 1 0.0033 0.0033 0.0033 I 

ICHORDATA I 
I UROCHORDATA 
I Chelyosomea productum I 2 0.0066 0.0066 0.0047 I 
I Styela montereyensis I 1 0.0033 0.0033 0.0033 1 ------------------------------------------------------------------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM __ RESULTS OF A 6.0M2 BENTHIC OUADRAT SAMPLED WITH 30Z POINTS. STATION 14 
SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 2 

1 CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

IPHAEOPHYTA 
I Desmarcs-tia spp. I 89 0.2967 0.2094 0.0264 I 
I Laminaria spp. I 7 0.0233 0.0229 0.0087 I 
I Hfacrocys-tis spp. I 3 0.0100 0.0099 0.0058 I 
I Pterypophora californica I 10 0.0333 0.0323 0.0104 I 
I Laminoid,unident. I 5 0.0167 0.0164 0.0074 I 

IRHODOPHYTA I I 
I Callophyllis spp. I 6 0.0200 0.0197 0.0080 I 
I Coeloseira / Champia I 1 0.0033 0.0033 0.0033 I 
I Cryptonemia / Ilalymenia I Schizymenia 1 63 0.2100 0.1665 0.0236 I 
I Laurencia spp. I 2 0.0066 0.0066 0.0047 I 
I Pterocladia / Gelidium I 1 0.0033 0.0033 0.0033 I 
I Rhodyrenia spp. I 6 0.0200 0.0197 0.0080 I 
I Parvosilvosa I 17 0.0567 .0.0536 0.0134 I 
I Rhodophytesunident. I 4 0.0133 0.0132 0.0066 I 
I I I 
ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 1 0.0033 0.0033 0.0033 I 
I ANTHOZA I I 
I Huricea californica I 8 0.0267 0.0260 0.0093 I 
I Huricea fruticosa I 2 0.0066 0.0066 0.0047 I 

IECTOPROCTA I I . 1 Ectoprocts,unident.(erect) I 1 0.0033 0.0033 0.0033 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 

RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 14 

SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 3 

------------------------------- ---------------------------- ----------------------------------------
I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 

IPHAEOPHYTA 
I Desmarestia spp. I 39 0.1300 0.1135 0.0195 I 

I Laminaria spp. I 1 0.0033 0.0033 0.0033 I 

I Pterypophora californica I 11 0.0367 0.0354 0.0109 I 

I Taonia lennebackerae I 1 0.0033 0.0033 0.0033 I 
I Laminoidunident. I 3 0.0100 0.0099 0.0058 I 

IRHODOPHYTA I 
I Cryptonemia 1 Halymenia I Schizywenta I 20 0.0666 0.0624 0.0144 I 
1 Laurencia spp. I 2 0.0066 0.0066 0.0047 I 

ICNIDARIA I 
I ANTHOZOA 
I Huricea californica I 6 0.0200 0.0197 0.0080 I 

I Huricea fruticosa I 2 0.0066 0.0066 0.0047 I 
-----------------------------------------------------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 15 
SAMPLED ON AUGUST 8, 1978 SUBSTRATE LEVEL 

I CONTACTS STANDARD I 9 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 

ISUBSTRATE I I 
I Cobble 1 231 0.7700 0.1777 0.0243 I 
I Boulder I 50 0.1667 0.1393 0.0215 i 
I Sand I 18 0.0600 0.0566 0.0137 I 
I Shell debris I 1 0.0033 0.0033 0.0033 I 48 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 15 
SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 1 

1 I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 

I II 
IPHAEOPHYTA I I 
I Desmares-tia spp. I 2 0.0066 0.0066 0.0047 I 
I Laminoid,unident. I 3 0.0100 0.0099 0.0058 I 

IRHODOPHYTA 
I Anisocladella pacifica I 1 0.0033 0.0033 0.0033 I 
I Callophyllis spp. 1 0.0033 0.0033 0.0033 I 
I Coeloseira I Champia I 8 0.0267 0.0260 0.0093 1 
1 Cryptonemia / Halymenic / Schizymenia I 5 0.0167 0.0164 0.0074 1 
I Rhodymenia spp. I 9 0.0300 0.0292 0.0098 I 
I Crustose corallines,unident. I 46 0.1533 0.1303 0.0208 I 
I Parvosilvosa 1 172 0.5733 0.2454 0.0286 i 

IPORIFERA I I 
I Poriferans,unident. 1 12 0.0400 0.0385 0.0113 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 2 0.0066 0.0066 0.0047 I 
I ANTHOZOA I 
I Astrangia spp. 1 0.0033 0.0033 0.0033 I 
I Corynactis californica 1 0.0033 0.0033 0.0033 I 
I Hfurices californica 5 0.0167 0.0164 0.0074 I 

(ECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 0.0033 0.0033 0.0033 1 
I Ectoprocts,unident.(encrusting) 1 14 0.0467 0.0446 0.0122 1 

IECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata 1 2 0.0066 0.0066 0.0047 I 
I ECHINOIDEA I 
I Stronpylocentrtus franciscanus I 3 0.0100 0.0099 0.0058 I 

I HOLOTHUROIDEA I 
I Parastichopus parvimensisI 1 0.0033 0.0033 0.0033 I 

ICHORDATA 
I UROCHORDATA I 
I Chelyosoma productum I 3 0.0100 0.0099 0.0058 1 

------------------------------------------------------------------------------------------
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SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM .RESULTS OF A 6.0YM2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 15 
SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 2 

-----------------------------------------------------------------------------------------

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI ----------------------------------------------------------------------------------------------------

IPHAEOPHYTA 
I Dcsrarestia spp. I 17 0.0567 0.0536 0.0134 I 
I Hacrocystis spp. I 6 0.0200 0.0197 0.0080 I 
I Pterygophora californica I 2 0.0066 0.0066 0.0047 I 
I Taonia lennebackerae 1 3 0.0100 0.0099 0.0058 I 
I Ectocarpales,unident. I 1 0.0033 0.0033 0.0033 I 
I Laminoid,unident. I 2 0.0066 0.0066 0.0047 I 
I Phaeophyte,unident. I 1 0.0033 0.0033 0.0033 I 

IRHODOPHYTA 
I Anisoclacdella pacifica I 1 0.0033 0.0033 0.0033 I 
I Botryocladia pseudodichotomo. 1 2 0.0066 0.0066 0.0047 I 
I Coeloseira / Champia I 10 0.0333 0.0323 0.0104 I 
I Cryptonemia Hctlymenia / Schizymenia 1 59 0.1967 0.1585 0.0230 I 
I Cipartina spp. I 1 0.0033 0.0033 0.0033 I 
I Hildenbrandi. prototypus I 2 0.0066 0.0066 0.0047 I 
I Nienburgia andersoniana I 3 0.0100 0.0099 0.0058 I 
I Rhodymenia spp. I 29 0.0966 0.0876 0.0171 I 
I Parvosilvosa I 30 0.1000 0.0903 0.0174 I 

ICNIDARIAI 
I HYDROZOA 
I Hydroidsrunident. I 3 0.0100 0.0099 0.0058 I 
I ANTHOZOA I 
I Astrnia spp. I 1 0.0033 0.0033 0.0033 I 
1 Corynactis californica. I 1 0.0033 0.0033 0.0033 I 
I Huricea catifornica I 8 0.0267 0.0260 0.0093 1 
I furicea fruticosa I 1 0.0033 0.0033 0.0033 I 
I 
IECHINODERMATA I 
I ASTEROIDEA 
I Patiria minicta I 4 0.0133 0.0132 0.0066 I 
I OPHIUROIDEA I I 
I Ophioderma panamense I 1 0.0033 0.0033 0.0033 I 
I ECHINOIDEA II 
I Strongylocentrotus franciscanus I 1 0.0033 0.0033 0.0033 I 
------------------------------------------------------------------------- -----------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 15 
SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 3 

* I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
IPHAEOPHYTA I I 
I Desmarestia spp. I 4 0.0133 0.0132 0.0066 I 
I Hacracystis spp. I 1 0.0033 0.0033 0.0033 I 
I Pterypophora californica I 4 0.0133 0.0132 0.0066 I 
I Laminoid,unident. I 1 0.0033 0.0033 0.0033 I 
I - II 
IRKODOPHYTA I I 
I Cryptonemia / Holymenta / Schizymenia I 35 0.1167 H.1834 0.0186 I 
I Rhodymenta spp. I 2 0.0066 0.0066 0.0047 I 
I II 
I CNIDARIAI 
I HYDROZOA II 
I Hydroids,unident. I 1 0.0033 0.0033 0.0033 I 
I ANTHOZOA I 
I luricea californica I 3 0.0100 0.0099 0.0058 I 
I Huricea fruticosa I 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 16 
SAMPLED ON AUGUST 7, 1978 SUBSTRATE LEVEL 

-------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

---------------------------------------- ---------------------------------------------------

ISUBSTRATE I 
I Cobble I 72 0.2400 0.1830 0.0247 1 
I Boulder i 127 0.4233 0.2449 0.0286 I 
I Sand I 96 0.3200 0.2183 0.0270 I 
I Shell debris I 5 0.0167 0.0164 0.0074 I 

-------------------------------------------------------------------------------------------

SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 16 
SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 1 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

III 
IPHAEOPHYTA I 
I Laminaria spp. 1 0.0033 0.0033 0.0033 I 
I. Pterypophora californica I 62 0.2067 0.1645 0.0234 I Ia 
IRHODOPHYTA I 
I Anisocladella pacifica 1 1 0.0033 0.0033 0.0033 I 
I Bossiella spp. I 2 0.0066 0.0066 0.0047 I 
I Corallina / Haliptylon I 2 0.0066 0.0066 0.0047 I 
I Hildenbrandia prototypus I 19 0.0633 0.0595 0.0141 I 
I Pterocladia / Gelidium I 1 0.0033 0.0033 0.0033 I 
I Rhodymenia spp. 1 13 0.0433 0.0416 0.0118 1 
I Crustose corallinesunident. I 99 0.3300 0.2218 0.0272 I 
I Parvosilvosa I 30 0.1000 0.0903 0.0174 I 
I Rhodophytes,unident. I 1 0.0033 0.0033 0.0033 I 

IPORIFERA I 
I Leucosolenia spp. 1 0.0033 0.0033 0.0033 I 

ICNIDARIA 
I HYDROZOA II 
I Hydroids,unident. I 5 0.0167 0.0164 0.0074 I 

IANNELIDA 
I POLYCHAETA I 
I Diopatra ornara I 1 0.0033 0.0033 0.0033 I 

IECTOPROCTA I I 
I Ectoproctsunident.(erect) 1 3 0.0100 0.0099 0.0058 I 
I Ectoprocts,unident.(encrusting) I 8 0.0267 0.0260 0.0093 I 
I I  
ICHORDATA II 
I UROCHORDATA I 
I Chelyosoma productum 5 0.0167 0.0164 0.0074 I 
I Styela montereyensis I 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
* RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 16 

SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 2 

I CONTACTS STANDARD ! 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

IPHAEOPHYTA I 
I Pteryeophora californica I 68 0.2267 0.1759 0.0242 I 

IRHODOPHYTA i I 
I Anisocladella pacifica I 1 0.0033 0.0033 0.0033 I 
I Bossiella spp. I 1 0.0033 0.0033 0.0033 I 
I Corallina / Haliptylon I 1 0.0033 0.0033 0.0033 I 
I Pterocladia / Gelidiurm. I 6 0.0200 0.0197 0.0080 I 
I Rhodymenia spp. I 15 0.0500 0.0477 0.0126 I 
I Crustose corallinesunident. I 1 0.0033 0.0033 0.0033 I 
I Parvosilvosa I 66 0.2200 0.1722 0.0240 I 
I Rhodophytes,unident. I 2 0.0066 0.0066 0.0047 I 

IPORIFERA I 
I Leucilla nuttinei I 1 0.0033 0.0033 0.0033 I 
I Leucosolenia spp. I 1 0.0033 0.0033 0.0033 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 3 0.0100 0.0099 0.0058 I 

IANNELIDA I 
I POLYCHAETA 
I Sabellaria cementarium I 2 0.0066 0.0066 0.0047 I 
II I 
I ECTOPROCTA 
I Ectoprocts,unident.(erect) 1 3 0.0100 0.0099 0.0058 I 
I Ectoprocts,unident.(encrusting) 1 3 0.0100 0.0099 0.0058 I 

ICHORDATA I I 
I UROCHORDATA I I 
I Euherdmania claviformis I 1 0.0033 0.0033 0.0033 I 
I Styela montereyensis I 4 0.0133 0.0132 0.0066 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 16 
SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 3 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

SII 
IPHAEOPKYTA I 
I Pterypophora call/ornica f 87 0.2900 0.2066 0.0262 I 
I I I 
IRHODOPHYTA I I 
I Corallina / Haliptylon I 1 0.0033 0.0033 0.0033 I 
I Pterocladia / Gelidium I 1 0.0033 0.0033 0.0033 I 
I Rhodyzenia spp. I 1 0.0033 0.0033 0.0033 I 
I Rhodophytes,unident. I 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 17 
SAMPLED ON AUGUST 7, 1978 SUBSTRATE LEVEL 

I I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
ISUBSTRATE I I 
I Cobble I 41 0.1367 0.1184 0.0199 I 
I Boulder I 145 0.4833 0.2506 0.0289 I 
I Sand I 110 0.3667 0.2330 0.0279 I 
I Shell debris I 4 0.0133 0.0132 0.0066 I 

SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 17 

SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 1 

--------------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 
----------------------------------------------------------------------------------------------------

I I I 
IPHAEOPHYTA I 
I Dictyota / Pachydicryon 2 0.0066 0.0066 0.0047 I 

I Pterypophora californica I 41 0.1367 0.1184 0.0199 I 

IRHODOPHYTA 
I Hildenbrandia prototypus 3 0.0100 0.0099 0.0058 I 

I Rhodymenia spp. 9 0.0300 0.0292 0.0098 I 

I Crustose corallinesunident. I 95 0.3167 0.2171 0.0269 I 

I Parvosilvosa I 47 0.1567 0.1326 0.0210 I 

I Rhodophytes,unident. I 2 0.0066 0.0066 0.0047 I 

I I I 
ICNIDARIA 
1 HYDRO20A 
I Hydroids,unident. 9 0.0300 0.0292 0.0098 I 

I ANTHOZOA I 
I Astrania spp. 1 0.0033 0.0033 0.0033 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata 3 0.0100 0.0099 0.0058 I 

IECTOPROCTA I 
I Ectoprocts,unident.(encrusting) I 3 0.0100 0.0099 0.0058 I 

IECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata 1 0.0033 0.0033 0.0033 1 

ICHORDATA I 
I UROCHORDATA I 

I Chelyosoma productum 7 0.0233 0.0229 0.0087 I 

I Trididemnum / Didemnum; .2 0.0066 0.0066 0.0047 I 

---------------------------------------------------------------------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 17 
SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 2 

-------------- -------- ---- ------
I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI -----------------------------------------------------------------------------------------------------------

IPHAEOPHYTA I 
I Pterypophora californica I 36 0.1200 0.1059 0.0188 1 

IRHODOPHYTA 
I Anisocladella pacifica I 2 0.0066 0.0066 0.0047 I I Bossiella spp. I 1 0.0033 0.0033 0.0033 I I Corallina / Haliptylon I 3 0.0100 0.0099 0.0058 I 
I Pterocladia / Gelidium I 3 0.0100 0.0099 0.0058 I 
I Rhodymenia spp. I 11 0.0367 0.0354 0.0109 I 
I Parvosilvosa I 51 0.1700 0.1416 0.0217 I 
I Rhodophytes,unident. I 1 0.0033 0.0033 0.0033 I 

ICNIDARIAI 
I HYDROZOA 
I Hydroids,unident. I 3 0.0100 0.0099 0.0058 1 

IECHINODERMATA 
I ASTEROIDEA 
I Patirfa minfarn 1 1 0.0033 0.0033 0.0033 I 
I ECHINOIDEA 
I Lytechinus spp. I 1 0.0033 0.0033 0.0033 I 

ICHORDATA 
I UROCHORDATA 
I Chelyosoma productum I 2 0.0066 0.0066 0.0047 I 
I Styela montereyensis I 1 0.0033 0.0033 0.0033 I ----------------------------------------------- ------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 17 
SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 3 

------------------------------------------------------------------------------------------------------------

I CONTACTS . STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

----------------------- ------------------------------------------------

IPHAEOPHYTA I .  
I Dictyota / Pachydictyon I 1 0.0033 0.0033 0.0033 I I Prerygophora californica I 17 0.0567 0.0536 0.0134 I 

IRHODOPHYTA 
I Bossiella spp. I 1 0.0033 0.0033 0.0033 I I Rhodymenia spp. I 3 0.0100 0.0099 0.0058 I --------------------------------------- -----------------------------------------------------
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SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 18 
SAMPLED ON AUGUST 3, 1978 SUBSTRATE LEVEL 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I II 
ISUBSTRATE I 
I Cobble I 200 0.6667 0.2230 0.0273 I 
1 Boulder I 58 0.1933 0.1565 0.0228 1 
I Sand I 35 0.1167 0.1034 0.0186 I 
I Shell debris I 7 0.0233 0.0229 0.0087 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 

RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 18 

SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 1 

-----------------------------------------------------------------------------------------------------
I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 

----------------------------------------------------------------------------------------------------
I I I 

ICHLOROPHYTA I 
I Chlorophyte,unident. 1 1 0.0033 0.0033 0.0033 I 

III 
IPHAEOPHYTA 
I Dictyota / Fachydictyon 1 .1 Z.0033 0.0033 Z.0033 I 
I Laminoid,unident. I2 Z.0066 0.0066 0.0047 I 

IRHODOPHYTA I 
I Anisocladella pacifica I 1 0.0033 0.0033 0.0033 I 

I Hildenbrandia prototypus I 2 0.066 0.0066 0.0047 1 

1 Rhodyrnenia app. I1 0.0033 0.0033 0.0033 I0 
I Crustose corallines,unident. I 83 0.2767 0.2008 0.0259 I 

I Parvosilvosa I 117 0.3900 0.2387 0.0282 I 

I Rhodophytes,unident. I 5 0.0167 0.0164 0.0074 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 30 0.1000 0.0903 0.0174 1 

I ANTHOZOA 
I Astrangia spp. 8 0.0267 0.0260 0.0093 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata L 4 0.0133 0.0132 0.0066 I 

IARTHEROPODA 
I DECAPODA 
I Pagurus app. 1 0.0033 H.8033 0.0033 1 

IECTOPROCTA 
I Ectoprocts,unident.(encrusting) 8 B 0.0267 0.0260 0.0093 1 

I.  

ICHORDATA 
I UROCHORDATAI 
I Chelyosona productur 1 0.0033 0.0033 0.0m33 I 

I Trididenurn / Didenu- 1 0.033 0.0033 0.0033 1 
-------------------------------------------------------------------------- --------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 

RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 18 

SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 2 

I--------------------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 

--------------------------------- I----------------------------------------------------------

ICHLOROPHYTA 
I Chlorophyte,unident. 1 1 0.0033 0.0033 0.0033 I 

II 
IPHAEOPHYTAII 
I Desmarestia spp. I 1 0.0033 0.0033 0.0033 I 

I Ectocarpales,unident. I 1 0.0033 0.0033 0.0033 I 

I Laminoid,unident. I 2 0.0066 0.0066 0.0047 I 

I I I 

;RHODOPHYTA 
I Coeloscira / Chanpia I 1 0.0033 0.0033 0.0033 I 

I Rhodymcnia spp. I 2 0.0066 0.0066 0.0047 I 

I Parvosilvosa I 44 0.1467 0.1256 0.0205 1 

1 Rhodophytes,unident. I 4 0.0133 0.0132 0.0066 I 

II I 
ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 12 0.0400 0.0385 0.0113 I 

I ANTHOZOA 
I Astrangia spp. I 3 0.0100 0.0099 0.0058 I 

I Iuricea californica I 8 0.0267 0.0260 0.0093 I 

IARTHROPODA 
I DECAPODA 
I Papuristes spp. I 1 0.0033 0.0033 0.0033 I 

*I ECTOP.OCTAI 
I Ectoprocts,unident.(encrusting) 1 3 0.0100 0.0099 0.0058 I 

1 ECHINODERMNLATA 
I ECHINOIDEA 
I Strongylocentrotus franciscanus I 2 0.0066 0.0066 0.0047 I 

-------------------------------------------------------------------------------------- ----------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 

RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 18 

SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 3 

--------------------------------- -----------------------------------------------------
I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 

--- - ----------------- ------------------------------------------------------------

I CNIDARIA 
I HYDROZOA 
I Hydroids,uniden-t. 1 Z.0033 0.0033 0.0033 I 

I ANTHOZOAI 
I AstraniOA spp. I 1 0.0033 0.0033 0.0033 I 

I IAurcea cafornica I 3 0.0100 0.0099 0.0058 I 

--------------------------------------------------- ------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 19 
SAMPLED ON AUGUST 3, 1978 SUBSTRATE LEVEL 

I CONTACTS STANDARD I W 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

----------------------------------------------------------- ---------------------------------------

ISUBSTRATE I 
I Cobble I 201 0.6700 0.2218 0.0272 I 
I Boulder I 66 0.2200 0.1722 0.0240 1 
I Sand I 30 0.1000 0.0903 0.0174 I 
I Shell debris I 3 0.0100 0.0099 0.0058 I 

SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 19 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 1 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I II 
IRHODOPHYTA I 
I Coeloseira / Champia I 7 0.0233 0.0229 0.0087 I 
I Hildenbrandia prototypus I 7 0.0233 0.0229 0.0087 I 
I Rhodymenia spp. I 4 0.0133 0.0132 0.0066 I 
I Crustose corallines,unident. I 77 0.2567 0.1914 0.0253 I  
I Parvosilvosa I 48 0.1600 0.1349 0.0212 I 
I Rhodophytes,unident. I 1 0.0033 0.0033 0.0033 I 

IPORIFERA 
I Poriferans,unident. I 1 0.0033 0.0033 0.0033 1 

ICNIDARIA I 
I HYDROZOAI 
I Hydroids,unident. i 66 0.2200 0.1722 0.0240 I 
I ANTHOZOA I 
I Astrangia spp. I 8 0.0267 0.0260 0.0093 I 
I Huricea californica I 1 0.0033 0.0033 0.0033 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata I 3 0.0100 0.0099 0.0058 I 
I Sabellarid,unident. I 2 0.0066 0.0066 0.0047 I 
I Serpulids,unident. I 2 0.0066 0.0066 0.0047 I 

IMOLLUSCA I 
I GASTROPODA f 
I Kelletia kellerii I 1 0.0033 0.0033 0.0033 I 
I Pteropurpura Jestive I 2 0.0066 0.0066 0.0047 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 5 0.0167 0.0164 0.0074 I 
I Ectoprocts,unident.(encrusting) 1 10 0.0333 0.0323 0.0104 I 

I I I 
IECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata I 2 0.0066 0.0066 0.0047 I 
I ECHINOIDEA 1I 
I Strongylocentrotus franciscanus I 2 0.0066 0.0066 0.0047 I 

ICHORDATA I 
I UROCHORDATA 
I Chelyosoma productum I 6 0.0200 0.0197 0.0080 I 
I Trididemnum / DidemnumI 8 0.0267 0.0260 0.0093 I 

--------------------------------------------------------------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 19 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 2 

----------------------------------- --------------------------------- -------- 
. I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI ----------------------------------------------------------------------------------------------------------

IPHAEOPHYTA I I 
I Laminoid,unident. I 2 0.0066 0.0066 0.0047 I 
I Phaeophyte,unident. I 1 0.0033 0.0033 0.0033 I 

IRHODOPHYTA I 
I Cocioseira / Champia I 5 0.0167 0.0164 0.0074 I 
I Rhodymenia spp. I 4 0.0133 0.0132 0.0066 I 
I Parvosilvosa I 52 0.1733 0.1438 0.0219 I 
I II 
ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 15 0.0500 0.0477 0.0126 I 
I ANTHOZOA I 
I Astrancia spp. I 1 0.0033 0.0033 0.0033 I 
I Huricca californica I 1 0.0033 0.0033 0.0033 I 

IANNELIDA I 
I POLYCHAETA 
I Diopatra ornata I 1 0.0033 0.0033 0.0033 1 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 7 0.0233 0.0229 0.0087 I 
I II 
IECHINODERMATA 
I ECHINOIDEA 
I Strongylocentrotus franciscanus I 1 0.0033 0.0033 0.0033 I 

ISECONDARY SUBSTRATE 
I Iuricea(moribund holdfast) 1 2 0.0066 0.0066 0.0047 I --------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 19 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 3 

--------------------------------------- -----------------------------------------------------------
I I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 

IRRODOPHYTA I 
I Coeloseira / Champa I 1 0.0033 0.0033 0.0033 I 
I Rhodymenta app. I 2 0.0066 0.0066 0.0047 I 

IANNELIDA 
I POLYCHAETA 
I Serpulids,unident. I 1 0.0033 0.0033 0.0033 I 

IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 1 0.0033 0.0033 0.0033 J 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 20 
SAMPLED ON AUGUST 2, 1978 SUBSTRATE LEVEL 

I I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
ISUBSTRATE I I 
I Cobble I 77 0.2567 0.1914 0.0253 I 
I Boulder I 55 0.1833 0.1502 0.0224 I 
I Sand I 129 0.4300 0.2459 0.0286 I 
I Shell debris I 39 0.1300 0.1135 0.0195 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 20 
SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 1 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
IPRAEOPHYTA I 
I Laminaria spp. 1 0.0033 0.0033 0.0033 I 

IRHODOPHYTA I S 
I Corallina / Haliptylon 1 0.0033 0.0033 0.0033 I 
I Cryptonemia / Halymenia I Schizymenia I 10 0.0333 0.0323 0.0104 I 
I Hildenbrandia prototypus I 2 0.0066 0.0066 0.0047 I 
I Plocamium spp. I 1 0.0033 0.0033 0.0033 I 
I Rhodymenia spp. I 4 0.0133 0.0132 0.0066 I 
I Crustose corallines,unident. I 6 0.0200 0.0197 0.0080 I 
I Parvosilvosa I 28 0.0933 0.0849 0.0168 I 
ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 23 0.0766 0.0710 0.0154 I 
I ANTHOZOA I I 
I Astranpia spp. I 2 0.0066 0.0066 0.0047 I 
I Huricea californicca I 23 0.0766 0.0710 0.0154 I 

IANNELIDA I 
I POLYCHAETA I 
I Diopatra ornata 1 0.0033 0.0033 0.0033 I 
I Sabellaria cementarium.1 1 0.0033 0.0033 0.0033 I 
I Spiochaeto.pterus costarum I 1 0.0033 0.0033 0.0033 I 
I Sabellarid,unident. 1 1 0.0033 0.0033 0.0033 I 
I Serpulids,unident. I 1 0.0033 0.0033 0.0033 I 

IMOLLUSCA II 
I GASTROPODA I I 
I Chromodoris spp. 1 1 0.0033 0.0033 0.0033 I 
I Kelletia kelletil I 2 0.0066 0.0066 0.0047 I 

1 ~.11 
IECTOPROCTA I I 
I Ectoprocts,unident.(erect) I 20 0.0666 0.0624 0.0144 I 
I Ectoprocts,unident.(encrusting) I 37 0.1233 0.1085 0.0190 I 

ICHORDATA I 
UROCHORDATA I 

4 Hfoloula spp. I 1 0.0033 0.0033 0.0033 I 

ICHORDATA I 
I UROCHORDATA I 
I Pycnoclavella stanleyi 1 2 0.0066 0.0066 0.0047 I 
I Trididemnum / Didemnum 1 0.0033 0.0033 0.0033 I 

------------------------------------------------------------------------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 20 a SAMPLED ON AUGUST 

2, 1978 TAXA LEVEL 
2 

I I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I II 
IPHAEOPHYTA I 
I Laminaria spp. I 1 0.0033 0.0033 0.0033 I 

I II 

I RHODOPHYTA I 
I Cryptancmia / Hal ymenia / Schizymenia I 7 0.0233 0.0229 0.00C7 I 
I Pterocladia / Gelidiurm I 1 0.0033 0.0033 0.U&33 I 
I Rhodymenia spp. I 8 0.0267 0.0260 0.0093 I 

I Parvosilvosa I 2 0.0066 0.0066 0.0047 I 

III 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 4 0.0133 0.0132 0.0066 I 
I ANTHOZOA I 
I Huricc californica I 15 0.0500 0.0477 0.0126 I 

IMOLLUSCA 
I GASTROPODA 
I Conus californicus I 2 0.0066 0.0066 0.0047 I 
I Kelletia lelletii 1 1 0.0033 0.0033 0.0033 I 
I 
IECTOPROCTA II 

I Ectoprocts,unident.(erect) 1 5 0.0167 0.0164 0.0074 I 

I I 

ICHORDATA I 
I UROCHORDATA I 

a Styela montercyensis I 1 0.0033 0.0033 0.0033 I 
------------------------- -----------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 20 
SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 3 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

II I.  
ICNIDARIA I 
I HYDROZOA II 
I Hydroids,unident. I 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 21 SAMPLED ON AUGUST 2, 1978 SUBSTRATE LEVEL 

I CONTACTS STANDARD I @ 0 TAXA I (n) MEAN VARIANCE DEVIATIONI -------------------- --------------------------------------------------------------------------

ISUBSTRATE 
I Cobble 1 59 0.1967 0.1585 0.0230 I I Boulder I 69 0.2300 0.1777 0.0243 I I Sand I 148 0.4933 0.2508 0.0289 I I Shell debris I 24 0.0800 0.0738 0.0157 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM RESULTS OF A 6.0M2 BENTHIC OUADRAT SAMPLED WITH 300 POINTS. STATION 21 SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 1 

1 CONTACTS STANDARD I TAXA I (n) MEAN VARIANCE DEVIATION ------------------------------ ---------------------------------------------------------------

IPHAEOPHYTA I 
I Laminaria spp. 1 0.0033 0.0033 0.0033 I I Ectocarpales,unident. I 5 0.0167 0.0164 0.0074 I ( 
IRHODOPHYTA I 
I Corallina / Haliptylon I 1 0.0033 0.0033 0.0033 I I Cryptonemia / Halymenia / Schizymenia I 7 0.0233 0.0229 0.0087 1 I Hildenbrandia prototypus I 2 0.0066 0.0066 0.0047 I I Pterocladia / Gelidium I 1 0.0033 0.0033 0.0033 I I Rhodymenia spp. I 9 0.0300 0.0292 0.0098 I I Crustose corallines,unident. I 3 0.0100 0.0099 0.0058 I * 0 I Parvosilvosa I 17 0.0567 0.0536 0.0134 I I Rhodophytes,unident. I 1 0.0033 0.0033 0.0033 I 
ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 27 0.0900 0.0821 0.0166 I I ANTHOZOAII 
I Astranpia spp. I 2 0.006 6 0.0066 0.0047 I  I Muricea californica I 10 0.0333 0.0323 0.0104 I I Huricea fruticosa 1 3 0.0100 0.0099 0.0058 1 

IANNELIDA 
I POLYCHAETA I 
I Diopatra ornata I 7 0.0233 0.0229 0.0087 I.  I Pista spp. I 1 0.0033 0.0033 0.0033 I I Spiochaetopterus costarum I 2 0.0066 0.0066 0.0047 I 0 I Sabellarid,unident. I 1 0.0033 0.0033 0.0033 I 

IARTHROPODA 
I CIRRIPEDIA 
I Balanus spp. 2 0.0066 2.0066 0.0047 I I DECAPODA I I 
I Papurus spp. 1 1 0.0033 0.0033 0.0033 I 

III 0 IMOLLUSCA 
I GASTROPODA 
I Kelletia kelletti I 1 0.0033 0.0033 0.0033 I 
-------------------- -- -------------------------

-680- I



STATION 21 (CONTINUED), SAN ONOFRE NUC. GEN. STA. UNITS 2&3 PREOP. MONITORING PROG.  
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS ON a AUGUST 2, 1978 TAXA LEVEL I w---- ----- ----- --------

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

---------------------------------------------------------------------------- ---------- ---------------------

IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 23 0.0766 0.0710 0.0154 1 
I Ectoprocts,unident.(encrusting) 1 22 0.0733 0.0681 0.0151 1 

* IECHINODERMATA I 
I ASTEROIDEA 
I Patiria miniara I 2 0.0066 B.0066 0.0047 I 
I Pisaster piganteus I 1 0.0033 0.0033 0.0033 I 
I II 
ICHORDATA 
I UROCHORDATA 
I Euherdnania claviformis I 3 0.0100 0.0099 0.058 *I 
ISECONDARY SUBSTRATE I 
I Huricea(moribund holdfast) I 3 0.0100 0.0099 0.058 I ------------------------------------------------------------------------------ ---------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.12 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 21 
SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 2 

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

a RHODOPHYTA 
Bossiella spp. I 1 0.0033 0.0033 0.0033 I 

1 Cryptonemia / Halymenia / Schizymenia 1 1 0.0033 0.0033 0.0033 I 
I Rhodymenia spp. I 7 0.0233 9.9229 0.0087 I 
I Parvosilvosa I 1 0.0033 0.0033 0.0933 I 
I 1 
ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 4 0.0133 0.0132 0.0066 I 
I ANTHOZOA I 
I Huricea californica I 6 0.0200 0.0197 0.0080 I 
I . I I 
IARTHROPODA I I 
I DECAPODA I 
I Pagurus app. I 1 0.0033 0.0033 0.0033 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 3 0.0100 0.9099 0.058 I 
I I 
ICHORDATA I 
I UROCHORDATA I 
I Stycla montercyensis I 1 0.0033 0.0033 0.0033 I 

SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 21 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 3.  

--------------------------------------------------- ------------------------------------------------------
I I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 
------------------------------------------ -------------------------------------------------------------------

IRHODOPHYTA 
Cryptonemia / Halymenia / Schizymenia I 2 0.0066 0.0066 0.0047 1 

W 'CNIDARIA 
I ANTHOZOA 
I Huricea californica I 3 0.0130 0.099 0.0058 I 
---------------------------------------------------------------------------------
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Tota numbers of designated solitary organisms observed at each 
6.Om preoperational benthic monitoring station (Units 2 and 3) 
during Survey 01 (August 2-9, 1978).  

STATIONS 

DESIGNATED TAXA 
12 13 14 15 .16 17 18 19 20 21 

Cystoseira/lHalidrys - -

Egregia laevigata 

Laminaria spp. - - - - - - - 2 1 

Pterygophora californica - - 1 1 16 4 - - -

Anthopleura spp. - - - - - - - - -

Diopatra ornata - - - - 11 21 19 19 5 7 

oo Octopus spp. - - - - - - - - -

Kelletia kelletii . 2 - 1 3 2 2 3. 13! 12 4 

Astrometis sertulifera - - - - - - - - -

Dernasterias imbricata - - - - - - - - 1 

Patiria miniata 2 5 4 8 8 10 1 5 - 7 

Pisaster giganteus 9 1 1 1 - - - - - 1 

Lytechinus spp. - - - 1 1 - 1 -

Strongylocentrotus franciscanus 1 - 2 2 - - 3 7 -

S. purpuratus 1 - - - - - 10 1 -

Parastichopus parvimensis 1 - 6 - - - 1 - -

StyeZa montereyensis - - 1 2 2 - - - -

Styela spp. (Juv.) - - - - - - - - 5 4 

e * 0



Field Notes From August Survey 

Station 12 Very diverse station (i.e., many taxa) - large settlement of 
Macrocystis sporophytes recently occurred (1-2 months past), 
heavy overstory nf Mu-rEcea californica and m. fruticosa 
general area appears to undergo little dynamic wave action.  

Station 13 All Macrocystis spp. were <10 cm. tall; are juveniles.  

Station 14 Juv. Styela mont. present. Dominant algal overstory is 
Desmarestia and Haly/Schizy. Macrocystis plants (juv.) present.  

Station 15 Both Muricea calif. and Nhricea fruticosa present.  

Station 16 Heavy overstory of Pterygophora californica.  
Euherdmania clauiformis present.  

Station 18 Juvenile Styela mont., small.  

Station 20 Thin layer of sand over most of the hard rock surfaces. Juvenile 
Styela mont. common in and around station.  

Station 21 Most hard substrate was covered with 1-2 cm. of sand. Juvenile 
Styela mont. were observed frequently outside the sampling area.  

Scorpanea g ttata, juveniles and adults were common to abundant; 
10-15/6.0 m.  

Callianassa? holes present.  
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 12 SAMPLED ON NOVEMBER 2, 1978, SUBSTRATE LEVEL.  

I CONTACTS STANDARD I TAXA I (n) MEAN VARIANCE DEVIATIONI ---------------------------------------------------------------------------------------------

ISUBSTRATE I 
I Cobble I 158 0.5267 0.2501 0.0289 I I Boulder I 111 0.3700 0.2339 0.0279 I I Sand I 27 0.0900 0.0821 0.0166 I I Shell debris I 4 0.0133 0.0132 0.0066 I ------------------------ ---------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 12 0 
SAMPLED ON NOVEMBER 2, 1978, TAXA LEVEL 1.  

-------------------------------------------------------------------------------------------------
I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 
------------------------------------------------------------- ---------------------------------

I ~I 
IRHODOPHYTA I S) 
1 Coeloseira / Champia I 3 0.0100 0.0099 0.0058 I 
I Corallina / Haliptylon I 2 0.0066 0.0066 0.0047 I 
I Prionitis spp. I 2 0.0066 0.0066 0.0047 I 
I Rhodymenia spp. I 30 0.1000 0.0903 0.0174 I 
I Crustose corallines,unident. I 38 0.1267 0.1110 0.0192 I 
I Parvosilvosa I 34 0.1133 0.1008 0.0183 I 

IPORIFERA I 0 
I Poriferans,unident. I 10 0.0333 0.0323 0.0104 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 26 0.0866 0.0794 0.0163 I 
I ANTHOZOA I 
I Astranpia spp. I 16 0.0533 0.0507 0.0130 I 
I Corynactis californica 1 5 0.0167 0.0164 0.0074 I 1) 
I Iuricea californica 1 8 0.0267 0.0260 0.0093 I 
I Huricea fruticosa I 2 0.0066 0.0066 0.0047 I 
III 
IANNELIDA 
I POLYCHAETA I 
I Owenia spp. I 1 0.0033 0.0033 0.0033 I 
I Salmacina tribranchiata I 1 0.0033 0.0033 0.0033 I 

IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 56 0.1867 0.1523 0.0225 I 
I Ectoprocts,unident.(encrusting) I 50 0.1667 0.1393 0.0215 I 

IECHINODERMATA I I 
I ASTEROIDEA I I 
I Patiria miniata I 1 0.0033 0.0033 0.0033 i 
I ECHINOIDEA I 1 I 
I Stronpylocentrotus franciscanus 1 3 0.0100 0.0099 0.0058 I 

ICHORDATA I I 
I UROCHORDATA I I 
I Clavelina huntsmani 1 1 0.0033 0.0033 0.0033 I 
I Trididemnum / Didemnums I 2 0.0066 0.0066 0.0047 I 

ISECONDARY SUBSTRATE I a 
I Huricea(moribund holdfast) 1 1 0.0033 0.0033 0.0033 I 

------------------------------------------ ------------------------------------------

-684-



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 12 
SAMPLED ON NOVEMBER 2, 1978, TAXA LEVEL 2.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

PRnuOPHYTA"1"I 
I I~x'rl J.& 

I Nacrocystis spp. I 6 0.0200 0.0197 0.0080 I 

1 RHODOPHYTA I I 
I Anisocladella pacifica 1 1 0.0033 0.0033 0.0033 I 
I Botryocladia pseudodichotoma I 1 0.0033 0.0033 0.0033 I 
I Corallina / Haliptylon I 3 0.0100 0.0099 0.0058 I 
I Prionitis spp. I 1 0.0033 0.0033 0.0033 I 
I Rhodymenia spp. I 54 0.1800 0.1481 0.0222 I 
I Parvosilvosa I 11 0.0367 0.0354 0.0109 I 

) IPORIFERA I I 
I Poriferans,unident. I 2 0.0066 0.0066 0.0047 I 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 9 0.0300 0.0292 0.0098 I 
I ANTHOZOA I I 
I Astrangia spp. I 1 0.0033 0.0033 0.0033 I 
I Corynactis californica I 1 0.0033 0.0033 0.0033 I 
I Hturicea californica 1 95 0.3167 0.2171 0.0269 I 
I Iuricea fruticosa I 6 0.0200 0.0197 0.0080 I 

IECTOPROCTA I a Ectoprocts,unident.(erect) 1 6 0.0200 0.0197 0.0080 I 

IECHINODERMATA 
* I ASTEROIDEA 

I Patiria miniata I 1 0.0033 0.0033 0.0033 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
) RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 12 

SAMPLED ON NOVEMBER 2, 1978, TAXA LEVEL .3.  

I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
) PHAEOPHYTA I I 

I Hacrocystis spp. I 2 0.0066 0.0066 0.0047 I 

IRHODOPHYTA I I 
I Prionitis spp. I 1 0.0033 0.0033 0.0033 I 
I Rhodyments app. I 3 0.0100 0.0099 0.0058 I 

ICNIDARIA 
S I ANTHOZOA 

I Hluricea californica I 22 0.0733 0.0681 0.0151 I 
I I I 
I ECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata I 1 0.0033 0.0033 0.0033 I 
I HOLOTHUROIDEA I 

O 1 Parastichopus par uimensis 
I 1 0.0033 0.0033 0.0033 I 
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SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 13 
SAMPLED ON NOVEMBER 1, 1978, SUBSTRATE LEVEL.  

------------------------------------------------------- --------------------------
I CONTACTS STANDARD I 

I TAXA I (n) MEAN VARIANCE DEVIATIONI 
---------------------------------------------------------------------------------------------

ISUBSTRATE I 
I Cobble I 179 0.5967 0.2415 0.0284 1 
I Boulder I 80 0.2667 0.1962 0.0256  
I Sand I 37 0.1233 0.1085 0.0190 I 
I Shell debris I 4 0.0133 0.0132 0.0066 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 13 
SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 1.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

II I 
IPHAEOPHYTA I 
I Hacrocystis spp. I 9 0.0300 0.0292 0.0098 I 

IRHODOPHYTA I I 
I Bossiella spp. I 3 0.0100 0.0099 0.0058 I 
I Coeloseira / Champia I 3 0.0100 0.0099 0.0058 I 
I Corallina / Haliptylon I 4 0.0133 0.0132 0.0066 I 
I Hildenbrandia prototypus 1 4 0.0133 0.0132 0.0066 I 
I Prionitis spp. 1 1 0.0033 0.0033 0.0033 I 
I Rhodymenia spp. I 71 0.2367 0.1813 0.0246 I 
I Crustose corallines,unident. I 22 0.0733 0.0681 0.0151 I 
I Parvosilvosa I 28 0.0933 0.0849 0.0168 I 

ICNIDARIA 
I HYDROZOA I 
I Hydroids,unident. I 49 0.1633 0.1371 0.0214 I 
I ANTHOZOA I I 
I Astrangia spp. I 7 0.0233 0.0229 0.0087 I 
I Corynactis californica 1 1 0.0033 0.0033 0.0033 I 
I Huricea californica I 29 0.0966 0.0876 0.0171 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata I 1 0.0033 0.0033 0.0033 I 

(ECTOPROCTA 
I Ectoproctaunident.(erect) I 15 0.0500 0.0477 0.0126 I 
I Ectoprocts,unident.(encrusting) I 36 0.1200 0.1059 0.0188 I 
I II 
IECHINODERMATA I I 
I ASTEROIDEA 1 
I Pisaster Fifanteus I 1 0.0033 0.0033 0.0033 I 

III 
ICHORDATA I I 
I UROCHORDATA I I 
I Styela montereyensis I 1 0.0033 0.0033 0.0033 I 
I Colonial ascidian,unident. I 1 0.0033 0.0033 0.0033 I 

ISECONDARY SUBSTRATE I 
I Hluricea(moribund holdfast) 1 2 0.0066 0.0066 0.0047 I 

--------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC OUADRAT SAMPLED WITH 300 POINTS. STATION 13 
SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 2.  

I I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 

IPHAEOPHYTA I 
I Hacrocystis spp. I 53 0.1767 0.1459 0.0221 I 

IRHODOPHYTA 
I Coeloseira / Champia I 2 0.0066 0.0066 0.0047 I 

I Prionitis spp. I 1 0.0033 0.0033 0.0033 I 

I Rhodymenia spp. I 42 0.1400 0.1208 0.0201 I 
I Parvosilvosa I 11 0.0367 0.0354 0.0109 I 

I Rhodophytes,unident. I 1 0.0033 0.0033 0.0033 I 

IPORIFERAII 
I Poriferans,unident. I 1 0.0033 0.0033 0.0033 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 10 0.0333 0.0323 0.0104 I 
I ANTHO2OA I 
I Astranpia spp. I 1 0.0033 0.0033 0.0033 I 
I furicea californica I 30 0.1000 0.0903 0.0174 I 

IECTOPROCTA I I 
I Ectoprocts,unident.{erect) I 5 0.0167 0.0164 0.0074 I 
I Ectoprocts,unident.(encrusting) 1 1 0.0033 0.0033 0.0033 I 

II I 
ECHINODE RMATA 
ASTEROIDEA 9 Pisaster figanteus I 1 0.0033 0.0033 0.0033 1 

I PisATe I I 
I CHORDATA I I 
I URO CHORDATAII 
I Chelyosorma productum I 1 0.0033 0.0033 0.0033 1 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS'2 & 3 PREOPERATIONAL MONITORING PROGRAM: 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 13 
SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 3.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
IPHAEOPHYTA I I 
I Hacrocystis spp. I 12 0.0400 B.0385 0.0113 I 

IRHODOPHYTA I I 
I Rhodymenia spp. I 5 0.0167 0.0164 0.0074 I 
I Parvosilvosa I 2 0.0066 0.0066 0.0047 I 

ICNIDARIA I 
I ANTHOZOA I 
I Huricea californica 7 0.0233 0.0229 0.0087 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 14 
SAMPLED ON NOVEMBER 7, 1978, SUBSTRATE LEVEL.  

- --------------------------------------------------- ----------------------------
I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 
--------------------------------------------------------------------------------------------

II I 
ISUBSTRATE I 
I Cobble 1 163 0.5433 0.2490 0.0288 I 
I Boulder I 107 0.3567 0.2302 0.0277 1 
I Sand i 23 0.0766 0.0710 0.0154 I 
I Shell debris I 7 0.0233 0.0229 0.0087 I ---------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 14 
SAMPLED ON NOVEMBER 7, 1978, TAXA LEVEL 1.  

---------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 

-------------------------------------------------------------------------------------

ICKLOROPHYTA II 
I Bryopsis corticulans I 1 0.0033 0.0033 0.0033 I 
I II 
IPHAEOPHYTA I 
I Desmarestia lipulata I 9 0.0300 0.0292 0.0098 I 
I Laminaria spp. I 2 0.0066 0.0066 0.0047 I 
I Pterygophora californica I 1 0.0033 0.0033 0.0033 I 
I Phaeophyte,unident. I 1 0.0033 0.0033 0.0033 1 
II 
IRHODOPHYTA 
I Coeloseira / Champia I 2 0.0066 0.0066 0.0047 I 
I Pterocladia / Gelidium I 1 0.0033 0.0033 0.0033 I 
I Rhodymenia spp. I 19 0.0633 0.0595 0.0141 I 
I Crustose corallines,unident. I 34 0.1133 0.1008 0.0183 I 
I Parvosilvosa 1 180 0.6000 0.2408 0.0283 1 
I Rhodophytes,unident. I 1 0.0033 0.0033 0.0033 I 
I II 
IPORIFERA I 
I Poriferans,unident. I 4 0.0133 0.0132 0.0066 I 
I I I 
ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 5 0.0167 0.0164 0.0074 I 
I ANTHOZOA I 
I Astranpia spp. I 3 0.0100 0.0099 0.0058 I 
I Corynactis californica I 1 0.0033 0.0033 0.0033 I 
I Huricea californica I 2 0.0066 0.0066 0.0047 I 

IANNELIDA 
I POLYCHAETA I 
I Diopatra ornata I 1 0.0033 0.0033 0.0033 I 

IARTHROPODA I 
I DECAPODA 
I Pagurids,unident. I 1 0.0033 0.0033 0.0033 I 
1 I 
IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 5 0.0167 0.0164 0.0074 I 
I Ectoprocts,unident.(encrusting) 1 13 0.0433 0.0416 0.0118 I 

IBCHINODERMATA I 
I ASTEROIDEA I I 
I Patiria minfara I 2 0.0066 0.0066 0.0047 I 
I Pisaster gipanteus I 1 0.0033 0.0033 0.0033 I 
I OPHIUROIDEA I 
I Ophioderma panamense I 1 0.0033 0.0033 0.0033 I 

ICHORDATA I 
I UROCHORDATA I 
1 Styela montereyensis I 1 0.0033 0.0033 0.0033 1 
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SAN ON:EZE NUCLEAR GE2ERAT2SZ STATIOa UzITS 2 & l PLCi.RAIONAL KONITORING PROGRAM 
RESULTS OF A 6.012 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 14 
SAMPLED ON NOVEMBER 7, 1978, TAXA LEVEL 2.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

IPHAEOPHYTA I 
I Cystoseira / Halidrys I 2 0.0066 0.0066 0.0047 I 
I Desmarestia ligulata I 53 0.1767 0.1459 0.0221 i 
I Laminaria spp. I 7 0.0233 0.0229 0.0087 
I Hacrocystis spp. I 26 0.0866 0.0794 0.0163 
I Pterygophora californica I 10 0.0333 0.0323 0.0104 
I Phaeophyte,unident. I 1 0.0033 0.0033 0.0033 

IRHODOPHYTA I 
I Coeloseira / Champia I 4 0.0133 0.0132 0.0066 
I Rhodymenia spp. I 28 0.0933 0.0849 0.0168 
I Parvosilvosa I 30 0.1000 0.0903 0.0174 
I Rhodophytes,unident. I 6 0.0200 0.0197 0.00f] 
I I 
IPORIFERA I 
I Poriferans,unident. I 4 0.0133 0.0132 0.0066 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 3 0.0100 0.0099 0.005i 
I ANTHOZOA I 
I lluricea californica I 5 0.0167 0.0164 0.0074 ' 

IECTOPROCTA I 

Ectoprocts,unident.(encrusting) I 1 0.0033 0.0033 0.0033 I 

IECHINODERM4ATA 
I ASTEROIDEA I 
I Pisaster brevispinus I 1 0.0033 0.0033 0.0033 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.012 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 14 
SAMPLED ON NOVEMBER 7, 1978, TAXA LEVEL 3.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

IPHAEOPHYTA I 
I Desmarestia ligulata 1 18 0.0600 0.0566 0.0137 I 
I Laninaria spp. I 5 0.0167 0.0164 0.0074 I 
I Hacrocystis spp. I 4 0.0133 0.0132 0.0066 1 
1 Pterygophora.californica I 4 0.0133 0.0132 0.0066 I 

IRHODOPHYTA 
I Coeloseira / Champta 1 2 0.0066 0.0566 0.0047 I 
I II 
ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 2 Z.0566 0.0066 0.0047 I 
I ANTHOZOA I I 

I Huricea californica I 5 0.0167 0.0164 0.0074 I 

CINODERATA I 
O .ASTEROIDEA II 
I Patiria miniata I 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 15 
SAMPLED ON NOVEMBER 8, 1978, SUBSTRATE LEVEL.  

---------------------------------------------------------------------------------------------
I I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 
-------------------------------- ------------------------------------------------

I ~II 
ISUBSTRATE I 
I Cobble I 154 0.5133 0.2507 0.0289 
I Boulder I 81 0.2700 0.1978 0.0257 
I Sand I 56 0.1867 0.1523 0.0225 I 
I Shell debris I 9 0.0300 0.0292 0.0098 I 

----------------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 15 
SAMPLED ON NOVEMBER 8, 1978, TAXA LEVEL 1.  

I I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
IPHAEOPHYTA I 
I Desmarestia lipulata I 1 0.0033 0.0033 0.0033 I 
I Laminaria spp. I 3 0.0100 0.0099 0.0058 I 
I Hacrocystis spp. I 4 0.0133 0.0132 0.0066 I 
I Phaeophyte,unident. I 1 0.0033 0.0033 0.0033 I 

IRHODOPHYTA I 
I Callophyllis spp. I 1 0.0033 0.0033 0.0033 I 
I Coeloseira / Champia I 1 0.0033 0.0033 0.0033 I 
I Pterocladia / Gelidium: I 2 0.0066 0.0066 0.0047 I 
I Rhodymenia spp. I 18 0.0600 0.0566 0.0137 I 
I Crustose corallines,unident. I 37 0.1233 0.1085 0.0190 I 
I Parvosilvosa 1 156 0.5200 0.2504 0.0289 I 
I Rhodophytes,unident. I 2 0.0066 0.0066 0.0047 I 
I I I 
IPORIFERA I I 
I Hymenamphiastra cyanocrypta 1 1 0.0033 0.0033 0.0033 I 
I Poriferans,unident. I 4 0.0133 0.0132 0.0066 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 10 0.0333 0.0323 0.0104 I 
I ANTHOZOA I I 
I Hfuricea californica I 7 0.0233 0.0229 0.0087 I 
I Iuricea fruticosa 1 1 0.0033 0.0033 0.0033 I 
I Anemone,unident. I 1 0.0033 0.0033 0.0033 I 

IANNELIDA 
I POLYCHAETA 
I Serpulids,unident. I 1 0.0033 0.0033 0.0033 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 3 0.0100 0.0099 0.0058 I 
I Ectoprocts,unident.(encrusting) I 10 0.0333 0.0323 0.0104 I ) 

IECHINODERMATA 
I ASTEROIDEA I 
I Patiria miniata I 1 0.0033 0.0033 0.0033 I 

IECEINODERMATA I I 
I ECHINOIDEA 
I Stronpylocentrotus Iranciscanus I 5 5.1167 0.0164 0.0074 I 
I HOLOTRUROIDEA. I I 
I Parastichopus parvlmensis I 1 0.0033 0.0033 0.0033 I 

ICHORDATA I 
I UROCHORDATA I 
I Euherdmania claviformis I 1 0.0033 0.0033 0.0033 I 
I Styela montereyensis 1 2 0.0066 0.0066 0.0047 I 
I GOBIIDAE II 5 
1 Coryphopterus nicholsi 1 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.012 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 15 

SAMPLED ON NOVEMBER 8, 1978, TAXA LEVEL 2.  

-----------------------------------------------------------------------------------------------------------

I I CONTACTS STANDARD I 

I TAXA I (n) MEAN VARIANCE DEVIATIONI 
----------------------------------------------------------------------------------------------------------

I i I 
IPHAEOPHYTA I I 
I Desmarestia ligulata I 12 0.0400 0.0385 0.0113 I 

) I Laninaria spp. I 9 0.0300 0.0292 0.0098 I 

I Hfacrocystis spp. I 13 0.0433 0.0416 0.0118 I 

I Laminoid,unident. I 1 0.0033 0.0033 0.0033 I 

I Phaeophyte,unident. I 3 0.0100 0.0099 0.0058 I 

I ~II 
IRHODOPHYTA 
I Callophyllis spp. I1 0.0033 0.0033 0.0033 I 

I Coeloseira / Champia I 1 0.0033 0.0033 0.0033 I 

) Giyartina spp. I 1 0.0033 0.0033 0.0033 I 

I Nienburgia andersoniana I 1 0.0033 0.0033 0.0033 I 

1 Ptcrocladia / Gelidium I 3 0.0100 0.0099 0.0058 I 

I Rhodymenia spp. I 14 0.0467 0.0446 0.0122 I 

I Parvosilvosa I 35 0.1167 0.1034 0.0186 I 

I Rhodophytes,unident. I 1 0.0033 0.0033 0.0033 I 

III 
ICNIDARIA 
I HYDROZOAI 
I Hydroids,unident. I 1 0.0033 0.0033 0.0033 I 

I ANTHOZOA I 
I Astranpia spp. I 1 0.0033 0.0033 0.0033 I 

I Huricea californica I 4 0.0133 0.0132 0.0066 I 

ECTOPROCTA I I 
Ectoprocts,unident.(erect) 1 1 0.0033 0.0033 0.0033 I 

1_ I I 
INCHINODERMATA 
I ASTEROIDEA 
I Patiria miniata I 4 0.0133 0.0132 0.0066 I 
I ECHINOIDEA 
I Strongylocentrotus franciscanus I 1 0.0033 0.0033 0.0033 I 

I CHORDATA I 
I UROCHORDATA I 
I Chelyosome productum I 1 0.0033 0.0033 0.0033 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
) RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 15 

SAMPLED ON NOVEMBER 8, 1978, TAXA LEVEL 3.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
) IPHAEOPHYTA II 

I Desmarestia ligulata I 4 0.0133 0.0132 0.0066 I 

I Dictyota / Pachydictyon 1 1 0.0033 0.0033 0.0033 I 

I Laminaria spp. I 4 0.0133 0.0132 0.0066 I 

I Hacrocystis app. I 2 0.0066 0.0066 0.0047 I 
I II 
IRHODOPHYTA I 

Coeloseira / Champia I 1 0.0033 0.0033 0.0033 I 
*Gigoartirna spp. 1 2 0.0066 0.0066 0O.0047 I 

Rhodymenia spp. I 1 0.0033 0.0033 0.0033 I 
I I 

I CNIDARIA I 
I ANTHOZOA I 
I Iuricea californica 1 2 0.0066 0.0066 0.0047 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 16 
SAMPLED ON OCTOBER 31, 1978, SUBSTRATE LEVEL.  

------------------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

----------------------------------------------------- ----------------------------------------------

II I 
ISUBSTRATE I 
I Cobble I 50 0.1667 0.1393 0.0215 1 
I Boulder I 162 0.5400 0.2492 0.0288 I 
I Sand I 76 0.2533 0.1898 0.0252 I 
I Shell debris I 12 0.0400 0.0385 0.0113 I ---------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 16 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 1.  

----------------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

IPHAEOPHYTA 
I Pterypophora califbrnica I 66 0.2200 0.1722 0.0240 I 

IRHODOPHYTA I 
I Bossiella spp. I 6 0.0200 0.0197 0.0080 1 
I Hildenbrandia prototypus I 18 0.0600 0.0566 0.0137 I 
I Pterocladia / Gelidium I 6 0.0200 0.0197 0.0080 I 
I Rhodymenia spp. I 16 0.0533 0.0507 0.0130 I 
I Crustose corallines,unident. I 47 0.1567 0.1326 0.0210 I 
I Parvosilvosa I 101 0.3367 0.2241 0.0273 I 
I Rhodophytes,unident. 2 0.0066 0.0066 0.0047 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 4 0.0133 0.0132 0.0066 I 

IARTHROPODA 
I DECAPODA 
I Pagurids,unident. I 1 0.0033 0.0033 0.0033 I 

INCTOPROCTA II 
I Ectoproots,unident.(erect) 1 2 0.0066 0.0066 0.0047 I 
I Ectoprocts,unident.(encrusting) I 5 0.0167 0.0164 0.0074 I 
II I 
IECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata 1 2 0.0066 0.0066 0.0047 I 

1I I 
ICHORDATA I 
I UROCHORDATA I 
I Chelyosoma productum I 3 0.0100 0.0099 0.0058 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.012 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 16 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 2.  

------------------------------------------------------ 7------------------------------
I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 
----------------------------------------------------------------------------------------------------------
i II 
IPHAEOPHYTA I 
I PteryFophora californica I 132 0.4400 0.2472 0.0287 I 

IRHODOPHYTA I 
I Corallina / Haliptylon I 2 0.0066 0.0066 0.0047 I 

I Pterocladia / Gelidium I 4 0.0133 0.0132 0.0066 1 

I Rhodymcnia spp. 1 19 0.0633 0.0595 0.0141 I 

I Parvosilvosa I 28 0.0933 0.0849 0.0168 I 

ICNIDARIA 
I ANTHOZOA 
I Astrangaia spp. I 1 0.0033 0.0033 0.0033 I 

ICHORDATA 
I UROCHORDATA I I 
I Chclyosom productumrz I 3 0.0100 0.0099 0.0058 I 

I Euherdmania. clavilorris I 1 0.0033 0.0033 0.0033 I 

I Stycla montercyensis I 1 0.0033 0.0033 0.0033 I 

I Colonial ascidian,unident. I 1 0.0033 0.0033 0.0033 I 
----------------------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0142 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 16 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 3.  

-----------------------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 
---------------------------------------------------------------------------------------------------- --------

I ~I 
IPRAEOPHYTA I 
I Prerypophor californica I 49 0.1633 0.1371 0.0214 I 
I1 I 
IRHODOPHYTA I 
I Rhodymenia spp. I 4 0.0133 0.0132 0.0066 I 

ICNIDARIA .  
I ANTHOZOA 
I Anthozoan,unident. I 1 0.0033 0.0033 0.0033 I 

I----------------------------------------------------------------------------------------------
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SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 17 
SAMPLED ON NOVEMBER 1, 1978, SUBSTRATE LEVEL.  

--------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI -------------------------------------------------------------- ------------------------------

ISUBSTRATE 
I Cobble I 41 0.1367 0.1184 0.0199 I 
I Boulder 1 164 0.5467 0.2487 0.0288 I 
I Sand I 92 0.3067 0.2133 0.0267 i 
I Shell debris I 0.0100 0.02199 0.0058 ---------- -----------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.01M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 17 
SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 1.  

------------------------------- -------------------------------------------------------------
I I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 
----------------------------------------------------------------------------------------------

IPHAEOPHYTA I 
I Dictyota / Pachydictyon I 2 0.0066 0.0066 0.0047 I 
I Pterypophora californica I 38 0.1267 0.1110 0.0192 I 

IRHODOPHYTA I a 
I Bossiella spp. I 1 0.0033 0.0033 0.0033 I 
I Corallina / Haliptylon I 1 0.0033 0.0033 0.0033 I 
I Hildenbrandia prototypus 1 8 0.0267 0.0260 0.0093 I 
I Rhodymenia app. I 13 0.0433 0.0416 0.0118 I 
I Crustose corallines,unident. I 71 0.2367 0.1813 0.0246 I 
I Parvosilvosa I 89 0.2967 0.2094 0.0264 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata i 5 0.0167 0.0164 0.0074 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 2 0.0066 0.0066 0.0047 I 
I Ectoprocts,unident.(encrusting) I 10 0.0333 0.0323 0.0104 I 
I I 
IECHINODERMATA I 
I ASTEROIDEA I 
I Patiria miniata I 2 0.0066 0.0066 0.0047 I 
I ECHINOIDEA 1 
I Lytechinus spp. I 1 0.0033 0.0033 0.0033 I 

ICHORDATA I 
I UROCHORDATA I 
I Chelyosoma productum I 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 

RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 17 

SAMPLED O NOVEMBER 1, 1978, TAXA LEVEL 2.  

----------------------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 
----------------------------------------------------------------------------------------------------------

i I I 

IPHAEOPHYTA 
I Dictyota / Pachydictyon I 3 0.0100 0.0099 0.0058 I 

I Laminaria spp. I 1 0.0033 0.0033 0.0033 I 

I Pterypophora californica I 43 0.1433 0.1232 0.0203 I 

IRHODOPHYTA I 
I Acrosorium uncinatum I 1 0.0033 0.0033 0.0033 I 

I Bossiella spp. I 4 0.0133 0.0132 0.0066 I 
I Pteroctadia / Gelidium I 5 0.0167 0.0164 0.0074 I 

I Rhodymenta spp. I 30 0.1000 0.0903 0.0174 I 

1 Parvocilvosa 1 60 0.2000 0.1605 0.0231 I 

I ECHI-NODERMATA 
I ASTEROIDEA 
I Patiria minicta I 1 0.0033 0.0033 0.0033 I 

I ECHINOIDEA 
I Lytcchinus spp. I 1 0.0033 0.0033 0.0033 I 
----------------------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 17 
SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 3.  

-----------------------------------------------------------------------------------------------
I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 
------------------------------------------------------------------------------------------------

1 I 
IPHAEOPHYTA I 
I Pterypophora californica I 37 0.1233 0.1085 0.0190 I 

IRHODOPHYTA I I 
I Prerocladia / Gelidfum 2 0.0066 0.0066 0.0047 I 
I Rhodymenia spp. I 13 0.0433 0.0416 0.0118 I 

I ECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata I 1 0.0033 0.0033 0.0033 I 

ICHORDATA 
I UROCHOR:DATA I 
I Tridideminum / Didemnum: I 1 0.0033 0.0033 0.0033 I 

-------------------------------------------------------------------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 18 
SAMPLED ON NOVEMBER 6, 1978, SUBSTRATE LEVEL.  

0 
I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 
----------------------------------------------------------------------------------------------------

ISUBSTRATE 
I Cobble 1 190 0.6333 0.2330 0.0279 I 
I Boulder I 82 0.2733 0.19S3 0.0258 I 
I Sand I 24 0.0800 0.0738 0.0157 I 
I Shell debris I 4 0.0133 0.0132 0.0066 I ---------------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 18 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 1.  

---------------------------- ------------------------------------------------------------------------

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

IPHAEOPHYTA I 
I Ectocarpales,unident. I 2 0.0066 0.0066 0.0047 I 

IRHODOPHYTA I 
I Anisocladella pacifica: 1 1 0.0033 0.0033 0.0033 I 
I Coeloseira / Champia 1 1 0.0033 0.0033 0.0033 I 
I Hildenbrandia prototypus 1 1 0.0033 0.00933 0.0033 1 
I Crustose corallines,unident. I 86 0.2867 0.2052 0.0262 1 
I Parvosilvosa 1 132 0.4400 0.2472 0.0287 I 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 5 0.0167 0.0164 0.0074 I 
I ANTHOZOA I 
I Astranpia spp. I 16 0.0533 0.0507 0.0130 I 
I Huricea californica I 1 0.0033 0.0033 0.0033 I 

IANNELIDA I 
I POLYCHAETA I 
I Diopatra ornata I 1 0.0033 0.0033 0.0033 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 1 0.0033 0.0033 0.0033 I 
I Ectoprocts,unident.(encrusting) I 16 0.0533 0.0507 0.0130 I 

IECKINODERMATA I 
I ASTEROIDEA I 
I Patiria miniata I 1 0.0033 0.0033 0.0033 I 
1 ECHINOIDEA I 
I Strongylocentrotus franciscanus I 1 0.0033 0.0033 0.0033 I 
I Strongylocentrotus purpuratus I 1 0.0033 0.0033 0.0033 I 
I II 
ICHORDATA I 
I UROCHORDATA I 
I Trididemnum / Didemnum I 1 0.0033 0.0033 0.0033 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 18 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 2.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I i I 
IRHODOPHYTA I I 
I Anisocladella pacifica I 1 0.0033 0.0033 0.0033 I 
I Coeloseira I Champia I 1 0.0033 0.0033 0.0033 I 
I Corallina / Haliptylon I 1 0.0033 0.0033 0.0033 I 
I Pterocladia / Gelidium I . 2 0.0066 0.0066 0.0047 I 
I Rhodymenia spp. I 3 0.0100 0.0099 0.0058 I 
I Parvosilvosa I 61 0.2033 0.1625 0.0233 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 1 0.0033 0.0033 0.0033 I 
I ANTHOZOA I 
I Astranfia spp. I 3 0.0100 0.0099 0.0058 I 
I Nuricea californica I 4 0.0133 0.0132 0.0066 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata I 2 0.0066 0.0066 0.0047 I 
III 
IECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata 1 1 0.0033 0.0033 0.0033 I 
I ECHINOIDEA I 
I Stronpylocentrotus franciscanus I 3 0.0100 0.0099 0.0058 I 
I St;onpylocentrotus purpuratus I 1 0.0033 0.0033 0.0033 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 

RESULTS OF A 6.0H2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 18 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 3.  

------------------------------------------------------------------------------------------------ -----------

I CONTACTS STANDARD I 

I TAXA I (n) MEAN VARIANCE DEVIATIONI 

-- I-----------------------------------------------------------------------------------------

!CNIDARIA 
I ANTHOZOA I 
I Huricca californica 1 2 0.0066 0.0066 0.0047 I 

-------------------------------------------------------------------------------------------
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SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 19 
SAMPLED ON NOVEMBER 6, 1978, SUBSTRATE LEVEL.  

---------------------------------------------------------------------------------------------------

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI ---------------------------------------------------------------------------------------------------

ISUBSTRATE .1 
I Cobble 1 195 0.6500 0.2283 0.0276 I I Boulder I 78 0.2600 0.1930 0Z.0 I 
I Sand 27 .. , 1 I 

SAN ONOPRE NUCLEAR GENERATRING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 19 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 1.  

----------------------------------- -----------------------------------------------------------------

1 I CONTACTS E NDARD I 
TAXA I (n) MEAN VAr. ;- E .EVIATION I ----------------------------------------------------------------------------------- ---------

I1 
IRHODOPHYTA 
I Botryocladia pseudodichotoma 1 1 0.0033 003 0.0033 I 
I Coeloseira / Champia I 2 0.0066 L .,rS 0.0047 I 
I Hildenbrandia prototypus I 1 0.0033 -.- GIf 0.0033 
I Rhodynenia spp. I 8 0.0267 f , 0.0093 I 
I Crustose corallines,unident. I 72 0.2400 .1Z3 0.0247 I 
I Parvosilvosa I 168 0.5600 .j 0.0287 1 
I White coralline crust I 1 0.0033 f 0.0033 1 
ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. 1 . 0.0033 E fES3 0.0033 1 
I ANTHOZOA 
I Astrangia spp. I 5 0.0167 0164 0.0074 I 

IANNELIDA I 
I POLYCHAETA 
I Diopatra ornara I 2 0.0066 0.0066 0.0047 

IECTOPROCTA 
I Ectoprocts,unident.(encrusting) 1 8 0.0267 0.0260 0.0093 I 

I BCHINODERMATA 
I ASTEROIDEA 0 
I Patiria miniata 1 1 0.0033 0.0033 0.0033 I 

ICHORDATA 
I UROCHORDATA I 
I Euherdmania claviformis I 1 0.0033 0.0033 0.0033 I 

ISECONDARY SUBSTRATE 
I Huricea(moribund holdfast) 1 2 0.0066 0.0066 0.0047 I 

---------------------------------------------------------------------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0MD2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 19 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 2.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

i 
IRHODOPHYTA I I 
I Botryocladia pseudodichotoma I 1 0.0033 0.0033 0.0033 I 
I Coeloseira / Chaopia I 7 0.0233 0.0229 0.0087 I 
I Rhodymenic spp. I 10 0.0333 0.0323 0.0104 I 
I Parvosilvosa I 64 0.2133 0.1684 0.0237 I 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 2 0.0066 0.0066 0.0047 I 
.1 ANTHOEOA 
I Astrania spp. I 20 0.0666 0.0624 0.0144 I 
I Corynactis californica I 1 0.0033 0.0033 0.0033 1 
I Hfuricea californica I 4 0.0133 0.0132 0.0066 I 

IECHINODERMATA 
I ASTEROIDEAI 
I Partiria miniata I 1 0.0033 0.0033 0.0033 I 
I ECHINOIDEA I I 
I StroTylocentrotus franciscanus I 2 0.0066 0.0066 0.0047 I 

ICHORDATA I I 
I UROCHORDATA I I 
I Chelyosoma productuma I 2 0.0066 0.0066 0.0047 I 
l Trididemnun / Didemnua' I 2 0.0066 0.0066 0.0047 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS12 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 19 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 3.  

0-----------------------------------------------------------------------
I I CONTACTS STANDARD I 
I TAXA I (n) MEAN VARIANCE DEVIATIONI 

II I 
IRHODOPHYTA I I 
I Rhodymenia spp. I 3 0.0100 0.0099 0.0058 I 
I Rhodophytes,unident. I 1 0.0033 0.0033 0.0033 I 

ICNIDARIA 
I ANTHOZOA 
I Astranpia spp. I 2 0.0066 0.0066 0.0047 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 20 
SAMPLED ON OCTOBER 31, 1978, SUBSTRATE LEVEL.  

1 CONTACTS STANDARD ! 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

---------------------------------------------------------------------------------------------------

ISUBSTRATE 
I Cobble I 83 0.2767 0.2008 0.0259 
I Boulder i 87 0.2900 0.2066 0.0262 I 
I Sand i 95 0.3167 0.2171 0.0269 ( 
I Shell debris I 35 0.1167 0.1034 0.0186 I ------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 20 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 1.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
IPHAEOPHYTA I 
I Laminoria spp. I 1 0.0033 0.0033 0.0033 I 
I Hacrocystis spp.(holdfast) I 5 0.0167 0.0164 0.0074 I 

IRHODOPHYTA 
I Cryptonemia / Halymenia I Schizymenia I 4 0.0133 0.0132 0.0066 i 
I Rhodymenia spp. I 6 0.0200 0.0197 0.0080 I 
I Crustose corallines,unident. I 4 0.0133 0.0132 0.0066 I 
I Parvosilvosa I 62 0.2067 0.1645 0.0234 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 29 0.0966 0.0876 0.0171 I 
I ANTHOZOA I 
I Astrangia spp. I 5 0.0167 0.0164 0.0074 I 
I Huricea californica I 21 0.0700 0.0653 0.0148 I 
1 Anthozoan,unident. I 1 0.0033 0.0033 0.0033 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata I 2 0.0066 0.0066 0.0047 I 

IARTHROPODA 
I CIRRIPEDIA 
I Balanus spp. I 1 0.0033 0.0033 0.0033 I 

IMOLLUSCA II 
I GASTROPODA I 
I Kelletia kelletti I 1 0.0033 0.0033 0.0033 I 
I I I 
IECTOPROCTA I I 
I Ectoprocts,unident.Cerect) 1 21 0.0700 0.0653 0.0148 I 
I Ectoprocts,unident.(encrusting) 1 31 0.1033 0.0929 0.0176 I 
II I' 
ISECONDARY SUBSTRATE I 
I 1Hfuricea(moribund holdfast) I 9 0.0300 0.0292 0.0098 I 
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 

RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 20 

SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 2.  

* -- ---------------------------------------------------------------

I CONTACTS STANDARD I 

TAXA I (n) MEAN VARIANCE DEVIATIONI 

-------------------------------------- ----------------------------------------------------------------

IPHAEOPHYTA 
I Laminoria spp. 2 0.0066 0.0066 0.0047 1 

IRHODOPHYTA I 
I Corallina / Haliptylon 2 0.0066 0.0166 0.0047 I 

I Cryptonemia / Halymenia I Schizymenta I 5 0.0167 0.0164 0.0074 I 
I Hildenbrandra prototypus 1 2 0.0066 0.0066 0.0047 I 
I Prerocladia / Gelidium 1 1 0.0367 0.0354 Z.009 I 
I Rhodymenia spp. I 11 0.0367 B.B354 0.0109 I 

I 'Parvosilvosa 7 Z.8233 H.5229 0.5597 I 

0 I I 
ICWIDARIA I 
I HYDROZOA I 
I Hydroids,unident. 1 15 0.0500 0.9477 0.0126 1 
I ANTHOZOA I I 
I Huricea californica 1 21 Z.0709 0.0653 Z.0148 I 

I I 
IECTOPROCTA I 

1 Ectoprocts,uflideflt.(erect) I6 0.0200 0.0197 0.0980 I 
E s--un-n---- 

------ - -----

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 

RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 20 

SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 3.  

- ------ ---- --- ------------------.........------------ 
-----

I I CONTACTS STANDARD I 

I TAXA I (n) MEAN VARIANCE DEVIATION? 

----------------------------------------------------------------- --------- ----------------------- -

IPRAEOPHYTA I g 
I Laminaria spp. 1 0.0033 0.0033 0.0033 

1 I 

IRBODOPHYTA 2 I 
I Cryptonemia / Halymenia / Schizymenia I 2 0.0066 5.0066 0.5047 I 
I Rhodymenia spp. I 1 0.0033 0.0033 0.0033 I 
I Rhodophytes,unident. 1 1 0.0033 0.0033 0.0033 

I II 
ICNIDARIA I 
I HYDROZOA 
I Hydroids,unident. 1 1 9.0033 0.0033 Z.0033 
I ANTHOZOA 0 I 
I Huricea californica 1 3 0.0100 0.099 0.0058 
II---------------------------------------------------------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 21 
SAMPLED ON OCTOBER 31, 1978, SUBSTRATE LEVEL.  

I I CONTACTS STANDARD t 
TAXA I (n) MEAN VARIANCE DEVIATION I 

ISUBSTRATE I I 
I Cobble I 51 0.1700 0.1416 0.0217 I 
I Boulder I 92 0.3067 0.2133 0.0267 I 
I Sand I 126 0.4200 0.2444 0.0285 I 
I Shell debris 1 31 0.1033 0.0929 0.0176 I 0 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 21 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 1.  

------------------------------------------------------------ ---------------
I CONTACTS STANDARD I 

I TAXA I (n) MEAN VARIANCE DEVIATIONI 
- ------------------------- ------------

IPHAEOPHYTA 1 0 
I Laminaria spp.(holdfast) 1 1 0.0033 0.0033 0.0033 I 

IRHODOPHYTA I 
I Bossiella spp. I 1 0.0033 0.0033 0.0033 I 
I Corallina / Haliptylon I 1 0.0033 0.0033 0.0033 I 

I Cryptonemia / Halymenia / Schizymenia 1 3 0.0100 0.0099 0.0058 I 
I Hildenbrandia prototypus I 3 0.0100 0.0099 Z.0058 I 

I Rhodymenia spp. I 5 0.0167 0.0164 0.0074 I 

I Crustose corallines,unident. I 9 0.0300 0.0292 0.0098 I 

I Parvosilvosa I 20 0.0666 0.0624 0.0144 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 44 0.1467 0.1256 0.0205 I 
I ANTHOZOA II 
I Astrangia spp. I 5 0.0167 0.0164 0.0074 I 

I Corynactis californica I 2 0.0066 0.0066 0.0047 I 
I Huricea californica I 16 0.0533 0.0507 0.0130 I 
I I 
IANNELIDA 
I POLYCHAETA I 
I Diopatra ornata I 3 0.0100 0.0099 0.0058 I 

I Dioparra spp. I 1 0.0033 0.0033 0.0033 I 

I Spiochaetopterus costarum I 1 0.0033 0.0033 0.0033 I 
I I 

IARTHROPODA 
I CIRRIPEDIA 
I Balanus spp. I 2 0.0066 0.0066 0.0047 I 
I DECAPODA I1 
I Pagurids,unident. I1 0.0033 0.0033 0.0033 I 

IMOLLUSCA I 
I GASTROPODA 
I Kelletia kelletii I 1 0.0033 0.0033 0.0033 I 

III 
IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 2, 0' . 3 0.;581 0.0151 I 

I Ectoprocts,uni4deit.(encrusting) 1 28 0.09 3 L'.849 0.0168 I 

IMCKINODERMATA 
1 ABTEROIDEA I 
I Pisaster fianteus 1 5.0033 H."533 R.033 I 

ICHORDATA 
I UROCHORDATA 
I Euherdmania claviformis 2 0.0066 0.0066 0.0047 I 

ISECONDARY SUBSTRATE I 
1IHuricea( moribund holdfast) 3 0.0100 0 099 0.0058 I 

-------------------------------------------------------
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 21 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 2.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I'u -- iU IRHODOPHYTA II 
I Cryptonemia / Halymenia / Schizymenia I 9 0.0300 0.0292 0.0098 I 
I Rhodymenia spp. I 7 0.0233 0.0229 0.0087 I 
1 Parvosilvosa I 2 0.0066 0.0066 0.0047 I 
I I I' 
ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. 1 11 0.0367 0.0354 0.0109 I 
I ANTIOOA I I 
I Pluricca californica I 6 0.0200 0.0197 0.0080 I 
I I I 
IECTOPROCTA I I 
I Ectoprocts,unident.(erect) 1 2 0.0066 0.0066 0.0047 I 
I I I 
IECHINODERMATA I I 
I ASTEROIDEA I I 
I Pisaster pipanteus I 1 0.0033 0.0033 0.0033 I 

ICHORDATA I I 
I UROCHORDATA I I 
I Euherdmania claviformis I 1 0.0033 0.0033 0.0033 I 
I I I 
ISECONDARY SUBSTRATE I I 
I Hluriceca(moribund holdfast) 1 2 0.0066 0.0066 0.0047 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM 
RESULTS OF A 6.0M2 BENTHIC QUADRAT SAMPLED WITH 300 POINTS. STATION 21 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 3.  

I CONTACTS STANDARD I 
TAXA I (n) MEAN VARIANCE DEVIATIONI 

I I I 
IRHODOPHYTA I I 
I Cryptoneria./ Halyrenia / Schizymenia I 2 0.0066 0.0066 0.0047 I 
I I I 
ICNIDARILAII 
I ANTHOZOA 
I Huricca californica I 3 0.0100 0.0099 0.0058 I 
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Total numbers of designated solitary organisms observed at each 
preoperational benthic monitoring station (6.0 m2 quadrat).  
Survey October 31, 1978 to November 8. 1978 

STATI 0 NS 
DESIGNATED TAXA 

12 13 14 15 16 17 18 19 20 21 

Cystoseira/lHalidrys 

Egregia laevigata 
Lcninaria spp.  

Macrocystis spp* 6 
Pterygophora californica 16 3 
Anthopleura spp.  

Diopatra ornata 1 2 7 24 27 23 12 34 
Octopus spp.  
KeLletia kelletii 1 1 5 3 3 4 5 2 4 
Astrometis sertutifera 
Dermasterias imbricata 1 
Patiria miniata 5 1 7 15 10 16 10 7 
Pisaster brevispinus 1 

Pisaster giganteus 4 5 2 2 1 2 
Lytechinus spp. 1 5 
StrongyZocentrotus franciscanus 3 1 4 4 5 
S. .purpuratus 10 
Parastichopus parvimensis 2 2 
Styela montereyensis 1 1 3 2 4 3 3 4 
Styela spp. (Juv.) 2 

0 0



Field Notes From October - November Survey 

Station 12 Nothing unusual.  

Station 13 Juvenile Macrocystis plants abundant (9-13/m').  
Plants generally 12-20 cm. tall.  

Station 15 -Two juvenile Macrocystis.  
Four juvenile Laminaria.  

Station 17 Unusually good conditions.  

Station 18 Most, if not all, erect or arboreal organisms were covered 
with a fine, coagulated brown film (? diatoms). This was 
noticed at both stations (18 & 19).  

Station 19 General area relatively devoid of macroscopic algae compared 
to other surrounding areas (i.e. within 80').  

Station 20 Most small and fine structured organisms were covered with 
a globular material (similar to Leptopel ) - common and 
abundant on hydroids and Parvosilvosa.  
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 12 
SAMPLED ON AUGUST 3, 1978 SUBSTRATE LEVEL 

1 I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I II 
ISUBSTRATE I 
I Cobble I 28 45 46 40 159 39.7500 68.2500 4.1307 I 
I Boulder I 32 8 3 14 57 14.2500 160.2500 6.3295 I 
I Sand I 0 7 11 6 24 6.0000 20.6667 2.2730 I 

0 * (



SAN ONOERE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 12 

SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 1 

-------------------------------------------------------------------------------------------------------
I CONTACTS/OUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

--------------------------------------------------------------------- --------- ------------------------------

IPHAEOPHYTA I 
I Dictyota / Pachydictyon I 0 0 0 3 3 0.7500 2.2500 0.7500 I 

I Hacrocystis spp. I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

IRHODOPHYTA 
I Anisocladella pacifica I 0 1 3 0 4 1.0000 2.0000 0.7071 I 

I Coeloseira / Champia 1 0 0 0 4 4 1.0000 4.0000 1.0000 I 

I Hildenbrandia prototypus I 2 0 0 0 2 0.5000 1.0000 0.5000 I 

I Prionitis spp. I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

I Rhodymenia spp. I 7 0 6 9 22 5.5000 15.0000 1.9365 I 

I Crustose corallines,unident. I 3 8 8 2 21 5.2500 10.2500 1.6008 I 

I Parvosilvosa I 0 8 6 24 38 9.5000 105.0000 5.1235 I 

I Rhodophytes,unident. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 

IPORIFERA 
I Tethya aurantia I 2 0 0 0 2 0.5000 1.0000 0.5000 I 

I Poriferans,unident. I 0 2 0 2 4 1.0000 1.3333 0.5774 I 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 10 13 15 8 46 11.5000 9.6667 1.5546 I 

I ANTHOZOA I 
I Astrangia spp. I 3 3 0 0 6 1.5000 3.0000 0.8660 I 

I Corynacris californica. I 2 3 0 0 5 1.2500 2.2500 0.7500 I 

I Huricea californica I 18 2 1 0 21 5.2500 72.9167 4.2696 I 

IMOLLUSCA I 
I GASTROPODA I 
I Pteropurpura festive I 0 2 1 0 3 0.7500 0.9167 0.4787 I 

IECTOPROCTA I 
I Ectoproots,unident.(erect) I 7 2 2 4 15 3.7500 5.5833 1.1814 I 

I Ectoprocts,unident.(encrusting) I 0 10 9 0 19 4.7500 30.2500 2.7500 I 

IECHINODERMATA 
I ASTEROIDEA I 
I Patiria miniata I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
----------------------------------------------------------------------------- --------------------------------



STATION 12 (CONTINUED), SAN ONOFRE NUC. GEN. STA. UNITS 2&3 PREOP. MONITORING PROGRAM 
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH 
ON AUGUST 3, 1978 TAXA LEVEL 1 

--------------------------------------------------------------------------------------------------------------

I CONTACTS/OUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

----------------------------------------------------- ---------------------------------

ICHORDATA 
I UROCHORDATA 
I Trididemnum / Didemnum I 0 4 4 0 8 2.0000 5.3333 1.1547 I 
I Ascidians,unident. I 0 0 0 2 2 0.5000 1.0000 0.5000 I 

ISECONDARY SUBSTRATE I 
I Huricea(moribund holdfast) 1 2 0 0 0 2 0.5000 1.0000 0.5000 1 
-------------------- ------------------------------ ----------------------------------------

0 
ISS0SS



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 12 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 2 

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

------------------------------------------------------------------------------------------------------------
I I I 
IPHAEOPHYTA I 
I Dictyota / Pachydictyon I 1 0 0 10 11 2.7500 23.5833 2.4281 I 
I Hacrocystis spp. I 0 0 0 10 10 2.5000 25.0000 2.5000 I 
I Phaeophyte,unident. I 0 3 0 0 3 0.7500 2.2500 0.7500 I 

IRHODOPHYTA 
I Anisocladella pacifica I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Borryocladia.pseudodichotoma I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. I 4 5 14 1 24 6.0000 31.3333 2.7988 I 
I Parvosilvosa. I 0 3 4 0 7 1.7500 4.2500 1.0308 I 

I Rhodophytes,unident. I 0 1 2 0 3 0.7500 0.9167 0.4787 I 

ICNIDARIA 
I HYDROZOA I 

0 I Hydroids,unident. I 0 4 5 1 10 2.5000 5.6667 1.1902 I 

I ANTHOZOA I 
I liuricea californica 1 22 9 7 0 38 9.5000 84.3333 4.5917 I 

IMOLLUSCA I 
I GASTROPODA I 
I Nassarius mendicus I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 0 4 1 1 6 1.5000 3.0000 0.8660 

ICHORDATA 
I UROCHORDATA 
I Styela montereyensis I 2 0 0 0 2 0.5000 1.0000 0.5000 I 
I Trididemnum / Didemnum, I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
---------------------------- ----------- ---------------------------------------------------------------------



SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 12 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 3 

----------------------------------------------------------------------------------------------------------

I I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

------------------------------------------------------------------------------------------------------------

IPHAEOPHYTA I 
I Dictyota / Pachydictyon I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I Hacrocystis spp. I 0 0 0 2 2 0.5000 1.0000 0.5000 I 

IRHODOPHYTA I 
I Coetoseira /.Chample I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Rhodymeni app. I 0 1 1 0 2 0.5000 0.3333 0.2887 I 
I Parvosilvosa 1 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I 
ICNIDARIA 
I ANTHOZOA 
I Hfuricea californica I 5 2 5 0 12 3.0000 6.0000 1.2247 I 

IANNELIDA I 
I POLYCHAETA I 
I Pista spp. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

-------------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 13 
SAMPLED ON AUGUST 9, 1978 SUBSTRATE LEVEL 

-----------------------------------------------------------------------------------------

I I CONTACTS/QUADRAT I STANDARD I 
I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
------------------------------------------------------------------------------------------------------------

ISUBSTRATE 
I Cobble I 50 40 19 4 113 28.2500 428.2500 10.3471 I 
I Boulder I 3 15 32 49 99 24.7500 402.9167 10.0364 I 
I Sand I 7 4 9 7 27 6.7500 4.2500 1.0308 I 
I Shell debris I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

-- - - - - - - - - - - - - - -- - - - - -- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - --



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 13 
SAMPLED ON AUGUST 9, 1978 TAXA LEVEL 1 

-------------------------------------- ----------------------- ---------------------------------------------
I CONTACTS/OUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I -------------------------------------------------------------------------------------------------------------
I ~II 

IPHAEOPHYTA 
I Hacrocystis spp. I 0 1 0 1 2 0.5000 0.3333 0.2887 

IRHODOPHYTA 
I Anisocladella pacifica I 0 0 2 0 2 0.5000 1.0000 0.5000 
I Botryocladia pseudodichotoma I 1 1 1 0 3 0.7500 0.2500 0.2500 1 
I Coeloseira / Champia I 6 1 1 1 9 2.2500 6.2500 1.2500 I 
I Corallina / Haliptylon I 0 0 0 2 2 0.5000 1.0000 0.5000 I 
I Hildenbrandia prototypus I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I Laurencia spp. I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I Pterocladia. / Gelidium: I 0 0 2 1 3 0.7500 0.9167 0.4787 I 
I Rhodymenia spp. I 25 33 11 15 84 21.0000 98.6667 4.9666 I 
I Crustose corallines,unident. I 4 3 0 3 10 2.5000 3.0000 0.8660 
I Parvosilvosa I 12' 8 14 10 42 10.5000 6.3333 1.2583 I 

IPORIFERA 
I Poriferans,unident. I 0 0 0 1 1 0.2500 0.2500 0.2500 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 2 5 8 12 27 6.7500 18.2500 2.1360 I 
I ANTHOZOA I 
I Corynactis californica I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I Huricea californica I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 5 0 5 7 17 4.2500 8.9167 1.4930 I 
I Ectoprocts,unident.(encrusting) I 6 7 15 5 33 8.2500 20.9167 2.2867 I 

00



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 13 
SAMPLED ON AUGUST 9, 1978 TAXA LEVEL 2 

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 Q3 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
IPHAEOPHYTA I 
I Dictyota / Pachydictyon I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Hacrocystis app. I 5 16 3 19 43 10.7500 62.9167 3.9660 I 
I Laminoid,unident. I 2 0 4 0 6 1.5000 3.6667 0.9574 .  
I I I 
IRHODOPHYTA I 
I Botryocladia pseudodichotoma I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Callophyllis spp. I 0 0 1 2 3 0.7500 0.9167 0.4787 I 
I Coeloseira /.Champia I 2 0 1 1 4 1.0000 0.6667 0.4083 I 
I Corallina / Hatiptylon I 0 0 0 2 2 0.5000 1.0000 0.5000 I 
I Prfonitis spp. I 0 0 0 5 5 1.2500 6.2500 1.2500 I 
I Rhodymenia spp. I 19 16 23 22 80 20.0000 10.0000 1.5811 1 
I Parvosilvosa 1 2 0 0 2 4 1.0000 1.3333 0.5774 I 
I II 
ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. 1 1 1 2 0 4 1.0000 0.6667 0.4083 I 
I ANTHOZOA I I 
I Huricea californica I 0 0 9 0 9 2.2500 20.2500 2.2500 
I II 
IMOLLUSCA I 
I GASTROPODA I 
I Nudibranch eggs I 0 1 0 0 1 0.2500 0.2500 0.2500 



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 13 
SAMPLED ON AUGUST 9, 1978 TAXA LEVEL 3 

-- - - - -- - - -- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -----------
1 I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

IPBAEOPHYTA 
I Hacrecystis app. I 6 2 6 17 31 7.7500 41.5833 3.2243 I 
I Laminoid,unident. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 

IRHODOPHYTA 
I Callophyllis spp. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. I 1 1 1 0 3 0.7500 0.2500 0.2500 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 0 0 0 1 1 0.2500 0.2500 0.2500  

-----------------------------------------------------------------------------------------------------------



SA ONOFRE NUCLEAR GENERATING STATION UNITS 
2 3 PREOPERATIONAL MONITORING PROGRAM.  

RESULTS OF FOUR .125142 BENTHIC QUADRATS SAMPLED WITH 6Z POINTS EACH. STATION 14 

SAMPLED ON AUGUST 8, 1978 SUBSTRATE LEVEL 

II CONTACTS/QUADRAT I STANDARD 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

----------------------------------------------------------------------------------------------------------

SUBSTRATEI 
I Cobble I 6 12 16 58 92 23.0000 561.3332 11.8462 I 

1 Boulder I 47 27 38 0 112 28.0000 415.3332 10.1899 I 

I Sand I 7 21 6 2 36 9.0000 68.6667 4.1433 I 

---------------------------------- ------------------------------- 
---------- ---------- ----------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 14 
SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 1 

----------------------------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I ------------------------------------------------------ -----------------------------------------------------

I I I 
IPHAEOPHYTA I 
I Desmarestia spp. I 3 1 1 1 6 1.5000 1.0000 0.5000 I 
I Ectocarpales,unident. I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Laminoid,unident. I 1 0 0 3 4 1.0000 2.0000 0.7071 I 

IRHODOPHYTA 
I Botryocladia pseudodichotome I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I Callophyllis spp. I 0 22 0 0 22 5.5000 121.0000 5.5000 I 
I Cryptonemia / Halymenia / Schizymenia I 2 1 1 0 4 1.0000 0.6667 0.4083 I 
I Rhodymenia spp. 1 14 3 8 0 25 6.2500 37.5833 3.0653 I 
I Crustose corallinesunident. I 0 6 8 3 17 4.2500 12.2500 1.7500 I 
I Parvosilvosa I 19 24 39 28 110 27.5000 72.3333 4.2524 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 2 1 1 0 4 1.0000 0.6667 0.4083 I 
I ANTHOZOA 

* I Astraneia spp. I 0 0 0 3 3 0.7500 2.2500 0.7500 I 
III 
IMOLLUSCA 
I GASTROPODA 
I Kelletia kelletii 1 0 0 0 1 0.2500 0.2500 0.2500 I 

IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 1 1 0 0 2 0.5000 0.3333 0.2887 I 
I Ectoprocts,unident.(encrusting) I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

IECHINODERMATA 
I ASTEROIDEA 
I Patiria minista I 13 0 0 6 19 4.7500 38.2500 3.0923 I 
--------- --------------------- -----------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 14 

SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 2 

------------------------------------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
--------------------------------------------------------------------------------------------------------------

I ~II 
IPHAEOPHYTA I 
I Desmarestia spp. I 35 28 17 15 95 23.7500 88.9167 4.7148 I 

I Laminoid,unident. I 0 1 0 4 5 1.2500 3.5833 0.9465 I 

1I I 
IRHODOPHYTA 
I Borryocladia.pseudodichotoma I 1 0 0 0 1 0.2500 0.2500 0.2500  

I. Callophyllis spp. I 0 4 0 0 4 1.0000 4.00 1.0000 I 

I Cryptonemia / Halymenia / Schizymenta I 5 3 7 1 16 4.0000 6.6667 1.2910 I 

I Rhodymenia spp. I 0 0 1 1 2 0.5000 0.3333 0.2887 I 

I Crustose corallines,unident. I 0 0 2 0 2 0.5000 1.0000 0.5000 I 

I Parvosilvosa I 0 2 6 0 8 2.0000 8.0000 1.4142 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 0 3 0 0 3 0.7500 2.2500 0.7500 I 
--------------------------- ---------------------------------------------------------------- -----------------

SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 14 
SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 3 

---------------------------------------------------- ------------------------------------------------------------

I 1 CONTACTS/QUADRAT I STANDARD 
I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
---------------------------------- - - ----------------------------------------------

I I I 
IPHAEOPHYTA I 
I Desmarestia spp. I 0 6 3 3 12 3.0000 6.0000 1.2247 I 
I Laminoid,unident. I 0 0 0 2 2 0.5000 1.0000 0.5000 I 

IRHODOPHYTA 
I Cryptonemia / ffalymenia / Schizymenia 1 0 9 0 0 9 2.2500 20.2500 2.2500 I 

----------------------------------- ---------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 15 
SAMPLED ON AUGUST 8, 1978 SUBSTRATE LEVEL 

------------------------------------------------- ---------------------------------

I I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

----------------------------------------------------------------------------

I II 
ISUBSTRATE I 
I Cobble I 46 44 51 4 145 36.2500 470.9167 10.8503 I 
I Boulder I 7 11 0 52 70 17.5000 549.6667 11.7225 I 
I Sand I 6 5 6 4 21 5.2500 0.9167 0.4787 I 
I Shell debris I 1 0 3 0 4 1.0000 2.0000 0.7071 I 

------------------------ ---------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC, QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 15 
SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 1 

-------------- ---------------------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR 

IPHAEOPHYTA I 
I Dicryota / Pachydictyon 1 1 0 0 0 1 0.2500 0.2500 0.2500 I 

IRHODOPHYTA I 
I Anisocladella pacifica I 0 1 1 0 2 0.5000 0.3333 0.2887 I 
I Cocloseira / Champia I 1 0 1 0 2 0.5000 0.3333 0.2887 I 
I Cryptonemia / Halymenia / Schizymenia I 6 0 9 3 18 4.5000 15.0000 1.5365 I 
I Rhodymenia spp. I 1 0 5 0 6 1.5000 5.6667 1.1902 I 
I Crustose corallines,unident. I 5 8 4 1 18 4.5000 8.3333 1.4434 I 
I Parvosilvosa I 31 37 33 54 155 38.7500 109.5833 5.2341 1 
I I I 
IPORIFERA I 
I Poriferans,unident. I 2 1 0 0 3 0.7500 0.9167 0.4787 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 1 0 1 1 3 0.7500 0.2500 0.2500 I 
I ANTHOZOA 
I Astrangia spp. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Corynactis californica I 0 0 2 0 2 0.5000 1.0000 0.5000 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I Ectoprocts,unident.(encrusting) I 6 4 3 0 13 3.2500 6.2500 1.2500 I 
I II 
IECHINODERMATA I 
I ASTEROIDEA I 
I Patiria miniata I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

ICHORDATA I 
I UROCHORDATA I 
I Chelyosoma productum I 3 0 0 0 3 0.7500 2.2500 0.7500 I 
I Trididemnum / Didemnum I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
----------------------------------------------------------------------------------- ----------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 15 
SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 2 

------------------------------------------------------------------ -------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I ---------------------------------------------------- ---------------------------------------------------

IPHAEOPHYTA 
I Desmarestia spp. I 3 1 9 0 13 3.2500 16.2500 2.0156 I 
I Dictyota / Pachydictyon I 4 0 0 0 4 1.0000 4.0000 1.0000 I 
I Pterygophora califarnica I 0 0 2 0 2 0.5000 1.0000 0.5000 1 
I Taonia lennebackerae I 0 0 2 0 2 0.5000 1.0000 0.5000 I 
I Ectocarpales,unident. I 0 0 0 2 2 0.5000 1.0000 0.5000 I 
I Phaeophyte,unident. I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
III 
IRHODOPHYTA 
I Botryocladia:preudodichoroma I 0 2 0 0 2 0.5000 1.0000 0.5000 I 
1 Coeloseira / Champia I 0 1 1 3 5 1.2500 1.5833 0.6292 I 
I Cryptonemia / Halymenia / Schizymenia I 31 0 26 5 62 15.5000 233.6667 7.6431 I 
I Rhodymenia spp. I 6 0 5 1 12 3.0000 8.6667 1.4720 I 
I Parvosilvosa I 4 7 2 1 14 3.5000 7.0000 1.3229 I 

ICNIDARIA I 
I HYDROZOA I I 
I Hydroids,unident. I 1 2 0 0 3 0.7500 0.9167 0.4787 I 
I ANTHOZOA 
I Astraneia spp. I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Corynactis californica I 0 0 0 2 2 0.5000 1.0000 0.5000 I 

IECHINODERMATA I 
I ASTEROIDEA I 
I Patiria miniata I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

------------------------------- ---------- ---------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  

RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 15 

SAMPLED ON AUGUST 8, 1978 TAXA LEVEL 3 

------------------------------------------------------------------------------------------------- ------------

I CONTACTS/QUADRAT I STANDARD I 

TAXA 1 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
---------------------------------------------------------- ----------------------- ---------- ----------------

I ~II 
IPHAEOPHYTA I 
I Desmarestia spp. I 1 0 7 0 8 2.0000 11.3333 1.6833 I 

I Pteryfophora.calilornica I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

IRHODOPHYTA I 
I BotryoclLdia.pseudodichotoma 1 1 0 0 0 1 0.2500 0.2500 0.2500 I 

I Cryptonernia / Hclymenia / Schizymenia I 11 0 2 0 13 3.2500 27.5833 2.6260 I 

ICNIDARIA 
I HYDROZOA I I 
I Hydroids,unident. I 0 1 0 0 1 0.2500 0.2500 0.2500 

-------------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 16 
SAMPLED ON AUGUST 7, 1978 SUBSTRATE LEVEL 

----------------------------------------------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
----------------------------------- ---------------------------------------------------------------------------

III 
ISUBSTRATE I 
I Cobble 1 13 9 19 16 57 14.2500 18.2500 2.1360 
I Boulder I 18 29 16 24 87 21.7500 34.9167 2.9545 I 
I Sand I 27 19 23 20 89 22.2500 12.9167 1.7970 I 
I Shell debris I 2 3 2 0 7 1.7500 1.5833 0.6292 I 

-- -- - -- - -- - --- -- - -- - -- - - - -- - -- - -- - -- - -- - -- - -------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 16 

SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 1 

----------------------------------------------------------------------------- -------------------------------

I I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

--------------------------------------------- -------------------------------------------------------------

IPHAEOPHYTA I 
I Pterydophora californica I 17 23 12 0 52 13.0000 95.3333 4.8819 I 

I Phaeophyte,unident. I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

IRHODOPHYTA I 
I Anisocladella pacifica I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

I Corallina / Haliptylon I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

I Hildenbrandia prototypus I 3 2 0 0 5 1.2500 2.2500 0.7500 I 

I Rhodymenia spp. I 1 4 4 0 9 2.2500 4.2500 1.0308 I 

I Crustose corallines,unident. I 26 12 28 34 100 25.0000 86.6667 4.6548 I 

I Parvosilvosa I 1 11 0 0 12 3.0000 28.6667 2.6771 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 2 0 0 0 2 0.5000 1.0000 0.5000 

I ANTHOZOA 
I Halcampa deceratentaculata I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata 0 0 0 1 1 0.2500 0.2500 0.2500 I 

I Sabellaria cementarium. I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

IMOLLUSCA 
I GASTROPODA 
I Cenus californicus 1 0 0 1 0 1 0.2500 0.2500 0.2500 I 

IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 0 1 0 0 1 0.2500 0.2500 0.2500 I 

I Ectoprocts,unident.(encrusting) I 0 1 2 2 5 1.2500 0.9167 0.4787 I 

ICHORDATA 
I UROCHORDATA 
I Chelyosorma productum I 0 2 4 3 9 2.2500 2.9167 0.8539 I 

I Styela rontereyensis I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
----------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS:2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 16 
SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 2 

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

ICHLOROPHYTA I 
I Bryopsis corticulans I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I II 
IPHAEOPHYTA I 
I Pterypophora californica I 15 26 2 0 43 10.7500 147.5833 6.0742 I 
I Phaeophyte,unident. I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I I 
IRHODOPHYTA I 
I Anisocladella pacifica I 0 0 1 1 2 0.5000 0.3333 0.2887 I 
I Botryocladia.pseudodichotoma I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Corallina / Haliptylon I 2 0 0 0 2 0.5000 1.0000 0.5000 I 
I Cryptonemia / Halymenia / Schizymenta I 2 0 0 1 3 0.7500 0.9167 0.4787 I 
I Hildenbrandia prototypus I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
.1 Pterocladia / Gelidium I 0 2 1 0 3 0.7500 0.9167 0.4787 I 
I Rhodymenia spp. I 0 0 7 3 10 2.5000 11.0000 1.6583 I 
I Parvosilvosa I 8 8 17 20 53 13.2500 38.2500 3.0923 I 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 1 0 2 4 7 1.7500 2.9167 0.8539 I 
I I I 
IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 16 
SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 3 

I I CONTACTS/QUADRAT. I STANDARD I 
I TAXA 1 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
IPHAEOPHYTA I I 
I Pteryoophora californica I 13 11 4 0 28 7.0000 36.6667 3.0277 I 
I Phaeophyteunident. I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

IRHODOPHYTA I I 
I Pterocladia / Gelidium I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. I 0 0 2 1 3 0.7500 0.9167 0.4787 I 

0



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 17 
SAMPLED ON AUGUST 7, 1978 SUBSTRATE LEVEL 

----------------------------------------------------------------------------------------------------------
I CONTACTS/OUADRAT 1 STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR 
--------------------------------------------------------------------------------

ISUBSTRATE I 
I Cobble I 2 0 0 4 6 1.5000 3.6667 0.9574 I 

I Boulder I 30 53 42 25 150 37.5000 157.6667 6.2783 

I Sand I 26 7 17 31 81 20.2500 111.5833 5.2817 I 

I Shell debris. I 2 0 1 0 3 0.7500 0.9167 0.4787 I 

---------------------------------------------------------------------------------------------------------

1-n



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 17 
SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 1 

---------------------------------------- ------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
I----------------------------------------------------------------------------------------------

IPHAEOPHYTA 
I Dictyota / Pachydictyon I 0 0 2 0 2 0.5000 1.0000 0.5000 I 
I Prerypophora californica I 0 0 10 0 10 2.5000 25.0000 2.5000 I 

IRHODOPHYTA 
I Corallina / Haliptylon I 0 0 1 3 4 1.0000 2.0000 0.7071 I 
I Rhodymenia spp. I 0 0 8 9 17 4.2500 24.2500 2.4622 I 
I Crustose corallines,unident. I 13 23 11 11 58 14.5000 33.0000 2.8723 I 
I Parvosilvosa I 17 29 14 6 66 16.5000 91.0000 4.7697 I 
I Rhodophytes,unident. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

I ~II 
IPORIFERA I 
I Poriferans,unident. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

a' ICNIDARIA 
I HYDROZOA I 
I Hydroidsunident. I 0 0 4 5 9 2.2500 6.9167 1.3150 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata I 3 0 3 0 6 1.5000 3.0000 0.8660 I 
I Sabellaria cementarium I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
III 
IECTOPROCTA I 
I Ectoprocts,unident.(encrusting) 1 1 1 0 0 2 0.5000 0.3333 0.2887 I 

IECHINODERMATA I 
I ASTEROIDEA I 
I Patiria minicta I 0 0 4 0 4 1 .0000 4.0000 1.00100 I 
I ECHINOIDEA 
I Lytechinus spp. I 2 1 0 0. 3 0.7500 0.9167 0.4787 --------------------------------------------------------------- --------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 17 
SAMPLED ON AUGUST 7, 1979 TAXA LEVEL 2 

------------- ------------------------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
---------------------------------- ----------------- ---------------------------------------------------------

IPHAEOPHYTA I 
I Pterykgophora californica I 0 0 41 0 41 10.2500 420.2500 10.2500 I 

IRHODOPHYTA I 
I Corallina / Haliptylon I 0 0 0 2 2 0.5000 1.0000 0.5000 I 
I Pterocladia / Gelidium I 2 2 0 0 4 1.0000 1.3333 0.5774 I 
I Rhodymenia spp. I 2 5 3 0 10 2.5000 4.3333 1.0408 I 
I Parvosilvosa I 6 15 6 5 32 8.0000 22.0000 2.3452 I 
------------------------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  

RESULTS OF FOUR .125X2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 17 

SAMPLED ON AUGUST 7, 1978 TAXA LEVEL 3 

------------------------------------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
---------------------------------------------------------------------------------------------------------

IPHAEOPHYTA 
I Pterygophoraxcalifornica 1 0 0 9 0 9 2.2500 20.2500 2.2500 I 

1I 1 

IRHODOPHYTA 
I Pterocladia / Gelidium. I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

I Rhodymenia spp. I 0 3 0 & 3 0.7500 2.2500 0.7500 I 
--------------------------- ---------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 18 
SAMPLED ON AUGUST 3, 1978 SUBSTRATE LEVEL 

- ------------------------------------------------------------------

I CONTACTS/OUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

- -------------- -----------------------------------------------------------------

ISUBSTRATE I 
I Cobble I 55 54 44 44 197 49.2500 36.9167 3.0380 I 
I Boulder I 2 0 6 0 8 2.0000 8.0000 1.4142 1 
I Sand I 2 6 6 15 29 7.2500 30.2500 2.7500 I 
I Shell debris 1 1 0 4 1 6 1.5000 3.0000 0.8660 I 

-------------------------------------------------------------------------------------------------------

00
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SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 18 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 1 

---7 ---------------------------------------------------- -------------------------------------------

I I CONTACTS/QUADRAT I STANDARD I 

I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

ICHLOROPHYTA I 
I Chlorophyteunident. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

II.I 
IPHAEOPHYTA I 
I Desmarestic spp. 1 1 0 1 0 2 0.5000 0.3333 0.2887 I 

I Ectocarpales,unident. I 1 1 1 1 4 1.0000 0.0000 0.0000 I 
I Laminoid,unident. I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I I 
IRHODOPHYTA 
I Anisocladella pacifica 1 1 0 0 0 1 0.2500 0.2500 0.2500 I 

I Coeloseira / Champia 1 1 0 0 0 1 0.2500 0.2500 0.2500 I 
! Hildenbrandia prototypus I 0 0 2 4 6 1.5000 3.6667 0.9574 I 

I Rhodymenia spp. I 2 0 0 1 3 0.7500 0.9167 0.4787 I 
I Crustose corallines,unident. I 14 22 12 11 59 14.7500 24.9167 2.4958 I 
I Parvosilvosa 1 23 14 12 21 70 17.5000 28.3333 2.6615 I 
I Rhodophytes,unident. I 0 0 0 2 2 0.5000 1.0000 0.5000  
I I 
ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 6 1 9 4 20 5.0000 11.3333 1.6833 I 
I ANTHOZOA I 
I Astraneia spp. I 0 1 0 1 2 0.5000 0.3333 0.2887 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 1 0 1 0 2 0.5000 0.3333 0.2887 I 
I Ectoprocts,unident.(encrusting) 1 1 3 3 2 9 2.2500 0.9167 0.4787 I 
I II 
IECHINODERMATA 
I ECHINOIDEA 
I Stronrylocentrotus Iranciscanus I 0 0 6 0 6 1.5000 9.0000 1.5000 I 

ICHORDATA 
I UROCHORDATA I 
I Chelyosome productum I 0 0 1 0 1 0.2500 0.2500 0.2500 1 

I Trididemnum / Didemnum: I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
- ----------------------- ----------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 18 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 2 

------------------------------------------------------------------------------------------------------------
I I CONTACTS/QUADRAT I STANDARD I 
I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
--------------- ---------------------- ----------------------------------------------------------------------

IPHAEOPHYTA I 
I Ectocarpalesunident. 1 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I Laminoid,unident. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Phaeophyte,unident. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 

IRHODOPHYTA 
I Rhodymenia spp. 1 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I Parvosilvosa I 7 7 9 10 33 8.2500 2.2500 0.7500 I 

tCNIDARIA 
I HYDROZOA I 
I Hydroiduunident. I 1 1 2 1 5 1.2500 0.2500 0.2500 

IECTOPROCTA 
I Ectoprocts,unident.(encrusting) 1 1 0 0 0 1 0.2500 0.2500 0.2500 

IECHINODERMATA 
I ECHINOIDEA 
I Strongy1ocentrotus franciscanus I 0 0 2 0 2 0.5000 1.0000 0.50.00 I 
-------------------------------------------------------------------------------------------- ---------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 19 
SAMPLED ON AUGUST 3, 1978 SUBSTRATE LEVEL 

------------------------------------------------------------------------------------------------------------

I I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
-----------------------------------------------------------------------------------------------------------

ISUBSTRATE I 
I Cobble I 10 34 38 39 121 30.2500 186.9167 6.8359 I 
I Boulder I 48 25 13 9 95 23.7500 307.5832 8.7690 I 

I Sand I 1 0 8 11 20 5.0000 28.6667 2.6771 I 

I Shell debris I 1 1 1 1 4 1.0000 0.0000 0.0000 I 

-(------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 19 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 1 

I CONTACTS/QUADRAT I STANDARD 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

IRHODOPHYTA I 
I Anisocladella pacifica I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Cocloseira / Champia 1 0 0 1 2 3 0.7500 0.9167 0.4787 
I Corallina / Haliptylon I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Hildenbrandia prototypus I 0 0 1 2 3 0.7500 0.9167 0.4787 I 
I Rhodymenia spp. I 0 0 2 1 3 0.7500 0.9167 0.4787 
I Crustose corallines,unident. I 16 11 15 20 62 15.5000 13.6667 1.8484 I 
I Parvosilvosa I 5 1 16 10 32 8.0000 42.0000 3.2404 I 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 28 30 1 7 66 16.5000 215.0000 7.3314 
I ANTHOZOA I 
I Astranvia spp. I 4 2 1 0 7 1.7500 2.9167 0.8539 
I Anthozoan,unident. I 1 0 0 0 1 0.2500 0.2500 0.2500 

IANNELIDA I 
I POLYCHAETA I 
I Diopatra ornata 1 0 0 0 1 1 0.2500 0.2500 0.2500 
I Sabellarid,unident. I 0 0 2 2 4 1.0000 1.3333 0.5774 

IMOLLUSCA 
I GASTROPODA I 
I Pteropurpura.festiva I 0 0 0 1 1 0.2500 0.2500 0.2500 
I I 
IECTOPROCTA I 
I Ectoprootsunnident.(encruszting) 1 0 0 6 3 9 2.2500 8.2500 1.4361 

(ECHINODERMATA I 
I ECHINOIDEA 
I Strongylocentrotus franciscanus I 4 5 0 0 9 2.2500 6.9167 1.3150 I 

ICHORDATA I 
I UROCHORDATA I 
I Chelyosome productum I 0 0 2 2 4 1.0000 1.3333 0.5774 I 
I Trididemnum / Didemnum: I 0 1 3 2 6 1.5000 1.6667 0.6455 I 
------------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 19 
SAMPLED ON AUGUST 3, 1978 TAXA LEVEL 2 

------------------------------------ ------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I -------------------------------------------------------------------------------------------------------------------

IRHODOPHYTA 
I Anisocladella pacifica I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Coeloseira / Champia I 0 0 0 1 1 0.2500 0.2500 0.2500 
I Corallina I Haliptylon I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. I 0 0 1 7 8 2.0000 11.3333 1.6833 I 
I Parvosilvosa I 13 7 10 21 51 12.7500 36.2500 3.0104 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 1 2 4 2 9 2.2500 1.5833 0.6292 I 

I ~II 
IECTOPROCTA I 
I Ectoproots,unident.(erect) 1 0 0 2 2 4 1.0000 1.3333 0.5774 

IECHINODERMATA I 
I ECHINOIDEA I 
I Stroncylocentrotus franciscanus 1 7 1 0 0 8 2.0000 11.3333 1.6833 

LJ.  
ISECONDARY SUBSTRATE I 
I luricea(moribund holdfast) I 0 2 0 0 2 0.5000 1.0000 0.5000 I -------------------------------------------------------------------------------------------------------------------



9 0 0 9 9 

** 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL 
MONITORING PROGRAM.  

RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS 
EACH. STATION 20 

SAMPLED ON AUGUST 2, 1978 SUBSTRATE LEVEL 

I CONTACTS/QUADRAT I STANDARD 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

------------------------------------------------------------------------------------ 
----------------------------

5.958 I 

I SUBSTRATE I 30 21 3 10 64 16.0000 142.0000 5.9582 B 
I Cobble I 12 15 2 6 35 8.7500 34.2500 2.9262 

I Sand I 13 21 51 31 116 29.0000 269.3332 8.2057 

I Shell debris I 5 3 4 13 25 6.2500 20.9167 2.2867 

---------------------------- --------------------------------------- ---------------------------------------



SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 20 
SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 1 

-----------------------------------------------------------------------------------------------------------
I I CONTACTS/QUADRAT I STANDARD I 
I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
----------------------- -------------------- -----------------------------------------------------------------
II I 
IRHODOPHYTA I 
I Rhodymenia spp. I 2 1 3 0 6 1.5000 1.6667 0.6455 I 
I Crustose corallines,unident. I 0 0 0 4 4 1.0000 4.0000 1.0000 I 
I Parvosilvosa I 2 0 0 2 4 1.0000 1.3333 0.5774 I 
I Rhodophytes,unident. I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

ICNIDARIA I 
I HYDROZOA 
I Hydroids,unident. I 0 0 9 6 15 3.7500 20.2500 2.2500 I 
I ANTHOZOA I 
I lurices californica. I 5 12 5 0 22 5.5000 24.3333 2.4664 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornata I 0 0 1 0 1 0.2500 0.2500 0.2500 

I Spiochaeropterus castarum I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 8 1 2 1 12 3.0000 11.3333 1.6833 I 

I Ectoprocts,unident.(encrusting) I 26 28 2 1 57 14.2500 217.5833 7.3753 I 

IINVERTEBRATESUNIDENT. I 
I Gastropod egg cases 1 2 0 0 0 2 0.5000 1.0000 0.5000 I 

ISECONDARY SUBSTRATE I 
I Huricea(moribund holdfast) I 0 0 6 0 6 1.5000 9.0000 1.5000 I 
------------------------------------------------------------------------------------------------------------



0 4S 

SAN1 ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125142 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 20 
SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 2 

------------------------------------------------------------------------------------------------- -----------

I I CONTACTS/QUADRAT I STANDARD I 

I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE EROR I 

---------------------------------------------------------------------------------------------------------

IRHODOPHYTA 
I Rhodymenia spp. I 0 0 1 2 3 0.7500 0.9167 0.4787 i 
I Parvosilvosa I 1 0 1 0 2 0.5000 0.3333 0.2887 I 
I Rhodophytes,unident. I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 0 0 6 1 7 1.7500 8.2500 1.4361 I 

I ANTHOZOA I I 
I HIuricea californica I 5 17 1 0 23 5.7500 60.9167 3.9025 I 

I I I 
IARTHROPODA 
I DECAPODA I I 
I Pagurids,unident. I 0 1 0 0 1 0.2500 0.2500 0.2500 1 

IECTOPROCTA I 
I Ectoprocts,unident.(encrusting) 1 0 0 2 0 2 0.5000 1.0000 0.5001 I 

ISECONDARY SUBSTRATE I 
I luricea(moribund holdfast) I 0 0 1 0 1 0.2500 0.2500 0.2500 1 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 20 

SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 3 

--------------------------------------------------------- -------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
- ----------------------------------------------------------------------------------------

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 0 1 1 0 2 0.5000 0.3333 0.2887 
--------------------------------------------------------------------------------------------------- -------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 21 
SAMPLED ON AUGUST 2, 1978 SUBSTRATE LEVEL 

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

ISUBSTRATE I 
I Cobble I 6 2 13 2 23 5.7500 26.9167 2.5941 I 
I Boulder I 17 23 27 32 99 24.7500 40.2500 3.1721 I 
I Sand I 33 32 17 24 106 26.5000 56.3333 3.7528 I 
I Shell debris I 4 3 3 2 12 3.0000 0.6667 0.4083 I 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ato



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 21 
SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 1 

-----------------------------------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I---------------------------------------------------------------------------------------

IRHODOPHYTA I 
I Cryptonemia / Halymenia / Schizymenia I 0 0 0 4 4 1.0000 4.0000 1.0000 I 
I Hildenbrandia prototypus I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Pterocladia / Gelidium I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

I Rhodymenia spp. I 2 0 3 0 5 1.2500 2.2500 0.7500 I 

I Crustose corallines,unident. I 9 5 8 0 22 5.5000 16.3333 2.0207 I 

I Parvosilvosa I 0 0 1 1 2 0.5000 0.3333 0.2887 I 

I Rhodophytes,unident. I 0 0 1 0 1 0.2500 0.2500 0.2500I 

ICNIDARIA 
I HYDROZOA I 
I Hydroids,unident. I 2 1 4 8 15 3.7500 9.5833 1.5479 I 

I ANTHOZOA I 
I Huricea fruticosa I 0 0 1 0 1 0.2500 0.2500 0.2500 

IANNELIDA I 
I POLYCHAETA I 
I Diopatra ornata I 3 2 0 0 5 1.2500 2.2500 0.7500 I 

-. 1 I 

IARTHROPODA 
I CIRRIPEDIA I 
I Balanus spp. 1 1 0 0 0 1 0.2500 0.2500 0.2500 I 

I I I 
IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 0 13 3 2 18 4.5000 33.6667 2.9012 I 

I Ectoprocts,unident.(encrusting) I 4 4 6 21 35 8.7500 67.5833 4.1105 I 

IECHINODERMATA I 
I ASTEROIDEA I 
I Pisaster piganteus I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I II 
I CHORDATA 
I UROCHORDATA 
I Trididemnum / Didemnum I 0 0 0 3 3 0.7500 2.2500 0.7500 I 

IINVERTEBRATESUNIDENT.  
I Huricea(holdfast) I 0 0 0 2 2 0.5000 1.0000 0.5000 I 

ISECONDARY SUBSTRATE I 
I Huricea(moribund holdfast) I 0 0 2 0 2 0.5000 1.0000 0.5000 I



SAN ONOYRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 21 
SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 2 

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
IRHODOPHYTA I 
I Cryptonemia / Halymenia / Schizymenia 1 2 0 0 10 12 3.0000 22.6667 2.3805 I 
I Rhodymenia spp. I 0 2 0 3 5 1.2500 2.2500 0.7500 I 
I Parvosilvosa 1 0 0 2 8 10 2.5000 14.3333 1.8930  
I Rhodophytes,unident. I 0 0 0 3 3 0.7500 2.2500 0.7500 1 
I I 
ICNIDARIA II 
I HYDROZOA I 
I Hydroids,unident. I 1 0 0 1 2 0.5000 0.3333 0.2887 I 
I ANTHOZOA I 
I huricea californica I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Huricea fruticor-a I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I I I 
IARTHROPODA I 
I CIRRIPEDIA 
I Balanus spp. I 1 0 0 0 1 0.2500 0.2500 0.2500 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 0 2 0 1 3 0.7500 0.9167 0.4787 I 
I Ectoprocts,unident.(encrusting) 1 1 0 0 0 1 0.2500 0.2500 0.2500 I 

00 I I I 
ICHORDATA I 
I UROCHORDATA I 
I Trididemnum / Didemnum I 0 6 0 0 6 1.5000 9.0000 1.5000 I 

ISECONDARY SUBSTRATE I 
I Huricea(moribund holdfast) 1 0 0 2 0 2 0.5000 1.0000 0.5000 I 

0 - 0 0



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  

RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 21 

SAMPLED ON AUGUST 2, 1978 TAXA LEVEL 3 

-------------------------- ---------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

---------------------------------------------------- ------------- --------------------------------- 
---------------

IPH-ODOPH-YTAI 
I Cryptonemic / Halymcnic / Schizymenia I 0 0 0 3 3 0.7500 2.2500 0.7500.  

I 
IECTOPROCTA 2 
I Ectoprocts,unileft.(erect) 1 0 2 0 1 3 Z.7500, J9.9167 0.4787 I 

------------------------------------------ -------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 12 
SAMPLED ON NOVEMBER 2, 1978, SUBSTRATE LEVEL.  

-------------------------------- --------- -----------------------------------------------------------------------
I I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 Q3 04 ITOT. MEAN VARIANCE ERROR I --------------------------------------------- ---------- -------------------------------------------------
III 
ISUBSTRATE I 
I Cobble I 13 29 22 19 83 20.7500 44.2500 3.3260 I 
I Boulder I 27 20 29 14 90 22.5000 47.0000 3.4278 I 
I Sand I 20 11 9 25 65 16.2500 56.9167 3.7722 1 
I Shell debris I 0 0 0 2 2 0.5000 1.0000 0.5000 I 
-------------------- ---------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL 
MONITORING PROGRAM.  

RESULTS OF FOUR .125142 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 12 

SAMPLED ON NOVEMBER 2, 1978, TAXA LEVEL 1.  

I CONTACTS/QUADRAT I STANDARD 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

-------------------------------------------------------------------------------- 
---------------------------

II 
I 

RHODOPHYTA I 1 0 1 2 05000 0.3333 0.2887 I 

I Corallina / Haliptylon 0 0 1 5 1.2500 3.5833 0.9465 

I Hildenbrandia prototypus I 2 16 0 15 33 8.2500 70.9167 4.2106 I 

1 Rhodymcnzca spp. 1 2 1 5 3 .50 7.17 420 

I Crustose corallinesunidet. I 4 6 18 2 30 7.5000 51.6667 3.5940 I 

I Parvosilvosa I 4 23 5 1 33 8.2500 99.5833 4.9896 I 

I Rhodophytesunieft. I 0 2 0 0 2 0.5000 1.0000 0.5000 I 

I od teFERA 
I Leucill A nutri .I 0 & 2 0 2 0.5000 1.0000 0.5000 I 

I Poriferansunident. 1 0 2 1 4 1.0000 0.6667 0.4083 I 

ICNIDARIA 
I HYDROZOA 
I HyDroidsunient. I 1 1 0 11 13 3.2500 26.9167 2.5941 

I ANTHidOZOA 
I AstranA spp. 1 2 0 0 0 2 0.5000 1.0000 0.5000 I 

I Corynoctis caiornica I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

I ICuricea ca ifornica I 12 0 6 2 20 5.0000 28.0000 2.6458 I 

IANNELIDA 
I POLYCHAETA 0 
I Salmacina tribranchiata 1 0 0 0 2 2 0.5000 1.0000 0.5000 I 

I ECTOPnoCTAI 
I Ectoproctsunidet.(erect) I 9 0 12 10 31 7.7500 28.2500 2.6575 I 

I Ectoprocts,unident.(encrcting) 14 6 9 9 38 9.5000 11.0000 1.6583 I 

ICHORDATAI 
I UROCHORDATA I 
I Euherdmania claviformis 1 0 0 1 2 0.5000 0.3333 0.2887 I 

1 Tridideranu I Didemnun I 0 0 1 0 1 0.2500 0.250Z 0.2502



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 12 SAMPLED ON NOVEMBER 2, 1978, TAXA LEVEL 2.  

I CONTACTS/QUADRAT I STANDARD I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I ---------------------------------------------------------------- ------------------------------------------

IPHAEOPHYTA 
I Hacrocystis spp. I 0 0 3 0 3 0.7500 2.2500 0.75kjg 

IRHODOPHYTA 
I Callophyllis spp. I 0 0 0 1 1 0.2500 0.2500 0.2500 I I Coeloseira / Champia 1 1 1 0 0 2 0.5000 0.3333 0.2887 I I Rhodymenia spp. I 3 3 10 24 40 10.0000 98.0000 4.9497 I I Parvosilvosa I 1 2 10 0 13 3.2500 20.9167 2.2867 I Rhodophytes,unident. I 0 3 0 0 3 0.7500 2.2500 0.7500 I 
ICNIDARIA 
I HYDROZOA 
I Hydroidsunident. I 3 0 4 1 8 2.0000 3.3333 0.9129 1ANTHOZOAII 
I Astranpia spp. I 1 0 0 0 1 0.2500 0.2500 0.2500 I Iuricca californica I 20 0 11 13 44 11.0000 68.6667 4.1433 I 
IARTHROPODA 
I DECAPODA 
I Pagurids,unident. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 0 0 3 0 3 0.7500 2.2500 0.7500 I I Ectoprocts,unident.(encrusting) 1 0 0 1 0 1 0.2500 0.2500 0.2500 

IECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata I 0 1 0 0 1 0.2500 0.2500 0.2500 

ICHORDATA 
I UROCHORDATA 
I Euherdmania claviformis I 1 0 0 0 1 0.2500 0.2500 0.2500 I -----------------------------------------------------------------------------------------------------------

0 0o



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 12 

SAMPLED ON NOVEMBER 2, 1978, TAXA LEVEL 3.  

--------------------------------------------------- ---------------------------------------------------------------

I I CONTACTS/QUADRAT I STANDARD 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR 

-------------------------------------------------------------------------------------------------------------------
I II 
IRHODOPHYTA I 
I Rhodymenia spp. I 0 1 1 1 3 H.7500 0.2500 0.2500 
I II 
ICNIDARIA I 
I ANTEO20A I 
I hfurices californico. I 4 0 10 9 23 5.7500 21.5833 2.3229 

ICHOrDATA I 
I UROCHORDATA I 
I Eubrdmania cloviformis I 1 0 0 0 1 0.2500 0.2500 0.2500



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 13 
SAMPLED ON NOVEMBER 1, 1978, SUBSTRATE LEVEL.  

---------------------------------------------------------- ---------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
--------------------------- -----------------------------------------------------------------------------------------

ISUBSTRATE 
I Cobble I 33 52 22 44 151 37.7500 170.9167 6.5368 I 
I Boulder I 12 2 36 0 50 12.5000 273.0000 8.2614 
I Sand I 15 6 2 16 39 9.7500 46.9167 3.4248 1 --------------------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 13 
SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 1.  

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I II 
IPHODOPHYTA I 
I Coeloseira / Champia I 0 2 2 4 8 2.0000 2.6667 0.8165 I 
I Corallina / Haliptylon I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I Hildenbrandia prototypus I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. i 2 4 2 14 22 5.5000 33.0000 2.8723 I 
I Crustose corallinesunident. I 9 18 6 0 33 8.2500 56.2500 3.7500 I 
I Parvosilvosa I 3 0 4 1 8 2.0000 3.3333 0.9129 
I 1 I 
I PORIFERA I 
I Loucandra heathi I 0 0 1 0 1 0.2500 0.2500 0.2500 1 
I Lcucilla nuttipgi I 0 0 2 0 2 0.5000 1.0000 0.5000 I 
I Poriferansunident. I 2 2 0 0 4 1.0000 1.3333 0.5774 I 
1 I 1 
ICNIDArIA I 
I HYDROBOA I I 
I Hydroidsuniaent. I 2 0 0 1 3 0.7500 0.9167 0.4787 I 
I ANTHOZOA I I 
I Astrangpia spp. I 4 2 1 0 7 1.7500 2.9167 0.8539 

" I Corynactis californica I 0 2 1 3 6 1.5000 1.6667 0.6455 I 
I Hluricca californicca I 9 1 2 0 12 3.0000 16.6667 2.0412 I 
I Iuricea fruticose I 0 0 0 2 2 0.5000 1.0000 0.5000 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 7 1 20 2 30 7.5000 76.3333 4.3685 I 
I Ectoprocts,unident.(encrusting) 1 14 21 18 25 78 19.5000 21.6667 2.3274 I 

ICHORDATA 
I UROCHOEDATA 
I Euherdmonia claviformis I 0 0 0 3 3 0.7500 2.2500 0.7500 I 
1 Tridideranuz / Didemnur I 0 3 1 1 5 1.2500 1.5833 0.6292 I 
I Ascidian f I 1 0 0 0 1 0.2500 0.2500 0.2500 I



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 13 
SAMPLED ON NOVEMBER 1, 19.78, TAXA LEVEL 2.  

---------------------------- --------------- -----------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERRCR I ---------------------------------------------------------------------------------------------------------

IPHAEOPHYTA 
I Hacracystis spp. 1 0 0 6 7 1.7500 8.2500 1.4361 I 

IRHODOPHYTA 
I Bossiella spp. I 0 3 0 0 3 0.7500 2.2500 0.7500 I 
I Coeloseira / Champia I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Corallina / Haliptylon I 0 0 5 0 5 1.2500 6.2500 1.2500 I 
I Rhodymenia spp. 1 10 27 30 23 90 22.5000 77.6667 4.4064 I 
I Parvosilvosa I 10 9 3 3 25 6.2500 14.2500 1.8875 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 2 0 0 1 3 0.7500 0.9167 0.4787 I 
I ANTHOBOA 
I furicen californica I 18 3 10 0 31 7.7500 64.2500 4.0078 I 
I Huricea fruticosa I 0 0 0 6 6 1.5000 9.0000 1.5000 I 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 1 1 4 2 8 2.0000 2.0000 0.7071 I 

IECHINODERMATA I 
I ASTEROIDEA I 
I Pisaster fipanteus I 0 3 0 0 3 0.7500 2.2500 0.7500 I 

------------------------------------------------------------------------------------ ------------------------



SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  

RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 13 

SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 3.  

-------------------------------------------------------------------------------------------------------------------

I CONTACTS/OUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
------------------------------------------------------------------------------------------------------------------

I II 
IPEABOPHYTA I 
I )facrocystis app. I 2 1 2 9 14 3.5000 13.6667 1.8484 I 

IRHODOPHYTA I 
I Cocloseira / Champia I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

I Rhodymenia spp. I 4 4 4 1 13 3.2500 2.2500 0.7500 I 

I CNIDARIA 
I. ANTHOZOA 
I luriceca californica I 3 5 14 0 22 5.5000 36.3333 3.0139 I 

I iuricca fruticos-a I 0 0 0 2 2 0.5000 1.0000 0.5000 I 
--------------------------------------- ----------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 14 
SAMPLED ON NOVEMBER 7, 1978, SUBSTRATE LEVEL.  

---------------------------------------------------------------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

-------------------------------------------------------------------------------------------------

ISUBSTRATE I 
I Cobble I 40 20 33 47 140 35.0000 132.6667 5.7591 I I Boulder I 0 33 23 4 60 15.0000 244.6667 7.8219 
I Sand 1 20 7 4 9 40 10.0000 48.6667 3.4881 I ------------------------------------------------------------------------------------------------------------------

00 

I0



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 14 
SAMPLED ON NOVEMBER 7, 1978, TAXA LEVEL 1.  

-----------------------------------------------------------------------------------------------------------
I CONTACTS/OUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
---------------------- -----------------------------------------------------------------------------------

IPHAEOPHYTA I 
I Desmarestia lipulata I 0 1 0 0 1 0.2500 0.2500 0.2500 I 

IRHODOPHYTA 
I Pterocladia / Gelidium: I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. I 3 1 0 0 4 1.0000 2.0000 0.7071 I 
I Crustose corallines,unident. I 18 7 22 5 52 13.0000 68.6667 4.1433 I 
I Parvosilvosa 1 9 44 23 13 89 22.2500 244.9167 7.8249 1 
1 Phodophytes,unident. I 0 0 1 0 1 0.2500 0.2500 0.2500 N 
I White coralline crust I 2 0 2 3 7 1.7500 1.5833 0.6292 I 

IPOPIFERA 
I Poriferans,unident. I 1 3 2 3 9 2.2500 0.9167 0.4787 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 1 1 0 1 3 0.7500 0.2500 0.2500 I 
I ANTHOZOA 
I Astrangia spp. I 1 1 2 3 7 1.7500 0.9167 0.4787 I 
I Corynactis californica I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

IANNELIDA I 
I POLYCHAETA I 
I Spiochaetopterus costarum I 1 0 1 1 3 0.7500 0.2500 0.2500 I 

I Polychaete,unident.(tube) 1 1 0 0 1 2 0.5000 0.3333 0.2887 I 
I I 
IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 1 0 0 3 4 1.0000 2.0000 0.7071 I 
I Ectoprocts,unident.(encrusting) I 11 0 2 10 23 5.7500 30.9167 2.7801 I 

ICHOPDATAI 
I UROCHORDATA 
I Euherdmonia claviformis 1 0 0 0 4 4 1.0000 4.0000 1.0000 I 
I Colonial ascidian,unident. I 1 0 0 1 2 0.5000 0.3333 0.2887 I 
-------------------------------------------------------- ------------------- --------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 14 
SAMPLED ON NOVEMBER 7, 1978, TAXA LEVEL 2.  

------------------------------------------------------------------------------------------------------------

1 I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

---------- ---------------------------------------------------------------------------------------------------

IPHAEOPHYTA I 
I Desmarestia lipulata 1 0 17 0 0 17 4.2500 72.2500 4.2500 I 
I Laminaria spp. I 0 4 0 0 4 1.0000 4.0000 1.0000 I 

IRHODOPHYTA I 
I Cryptonemia / Halymenia / Schizymenia I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I Pterocladia / Gelidium I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. I 2 1 0 0 3 0.7500 0.9167 0.4787 I 
I Parvosilvosa . I 27 5 24 19 75 18.7500 94.9167 4.8713 I 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 1 0 0 1 2 0.5000 0.3333 0.2887 I 
I ANTHOZOA I 
I Corynactis californica . I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

IARTHROPODA 
LA 
o 1 DECAPODA 
* I Pagurids,unident. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 

IECTOPROCTA I 
I Ectoprocts,unident.(encrusting) I 1 0 0 0 1 0.2500 0.2500 0.2500 I 

SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 14 
SAMPLED ON NOVEMBER 7, 1978, TAXA LEVEL 3.  

---- ---- --------------------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

---- ---------------------------------------------------------------------------

IPHAEOPHYTA 
I Desmarestia ligulata I 0 4 0 0 4 1.0000 4.0000 1.000 

IRHODOPHYTA 
I Rhodymenia spp. I 2 0 0 0 2 0.5000 1.0000 0.5000 1 
I Parvosilvosa I 1 0 0 2 3 0.7500 0.9167 0.4787 I ------------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 15 

SAMPLED ON NOVEMBER 8, 1978, SUBSTRATE LEVEL.  

---------------------- ------------------------------------------------------------------------------------------

I CONTACTS/QUADRAT I STA.N1DARD I 

TAXA 1 01 02 03 04 ITOT. MEAN VARIANCE ERROR 

------------------------------------------------------------------------------------------------------------------

ISUBSTRATE I 
I Cobble I 44 48 30 43 165 41.2500 60.9167 3.9025 

I Boulder I 0 0 10 0 10 2.5000 25.0000 2.5000 

I Sand I 16 12 18 16 62 15.5000 6.3333 1.2583 I 

I Shell debris I 0 0 2 1 3 0.7500 0.9167 0.4787 I 

--------------------------------------------------------------- ----------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 15 
SAMPLED ON NOVEMBER 8, 1978, TAXA LEVEL 1.  

------------------------------------------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 
---------------------------- --------- --------------------------- ---------------------------------------------------

IRHODOPHYTA I I 
I Anisocladella pacifica I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Rhodymcnia spp. I 11 3 2 0 16 4.0000 23.3333 2.4152 1 
I Crustose corallinesunident. I 12 7 7 24 50 12.5000 64.3333 4.0104 I 
I Parvosilvosa I 7 15 7 5 34 8.5000 19.6667 2.2174 I 

IPORIFERA I I 
I Tethya aurantia I 0 0 1 0 1 0.2500 0.2500 0.2500 1 
I Poriferans,unident. I 7 2 0 5 14 3.5000 9.6667 1.5546 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 1 6 8 0 15 3.7500 14.9167 1.9311 I 
I ANTHOZOA 
I Astranpia spp. I 2 0 0 0 2 0.5000 1.0000 0.5500 I 
I Huricea californica I 1 0 8 0 9 2.2500 14.9167 1.9311 I 

IANNELIDA 
I POLYCHAETA 
I Sabellarid,unident. I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I Serpulidsunident. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

IARTHROPODA 
I DECAPODA 
I Papuristes spp. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
II 
IECTOPROCTA 
I Ectoprocts,unident.(erect) 1 4 0 0 0 4 1.0000 4.0000 1.0000 I 
I Ectoprocts,unident.(encrustng) I 7 6 7 6 26 6.5000 0.3333 0.2887 I 

IECHINODERMATA 
I ASTEROIDEA I 
I Patiria miniata I 0 0 2 0 2 0.5000 1.0000 0.5000 

I ~II 
ICHORDATA I 
I UROCHORDATA I 
I Chelyosoma productum I 0 1 0 1 2 0.5000 0.3333 0.2887 
I Styela montereyensis 1 0 0 0 1 1 0.2500 0.2500 0.2500 I 
-------------------------------- -------------------------------------------------------------

00



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 15 
SAMPLED ON NOVEMBER 8, 1978, TAXA LEVEL 2.  

I I CONTACTS/QUADRAT I STANDARD 
I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
IPHAEOPHYTA I 
I Desmarestia lipulata I 0 1 0 0 1 0.2500 0.2500 0f.2500 I 

I Laminaria spp. I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Laminoid,unident. I 1 0 0 0 1 0.2500 0.2500 0.2530 I 
I I 
IRHODOPHYTA I 
I Rhodymenia spp. I 12 1 0 1 14 3.5000 32.3333 2.8431 I 
I Parvosilvosa I 18 5 3 30 56 14.0000 158.000 6.2849 I 

I Rhodophytes,unident. I 0 1 0 0 1 0.2500 0.2500 0.25001 

ICNIDAPRIA 
I HYDROZOA 
I lydroids,unident. I 0 2 0 0 2 0.5000Z 1.0000 0.5000 I 

I ANTHOZOA 
I Iluricca cal ifornica 1 2 1 1 0 4 1.0000 0.6667 0.4083 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 15 
SAMPLED ON NOVEMBER 8, 1978, TAXA LEVEL 3.  

I I CONTACTS/QUADRAT I STANDARD 
I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR 

I II 
IPHAEOPHYTA I 
I Desmarcetia lipulata I a 1 0 0 1 0.2500 0.2500 Z.2550 I 

I II 
IRHODOPHYTA I 
I Rhodymenia spp. I 1 0 0 0 1 0.2500 0.2500 0.2500 
1 II 
ICNIDARIA I 
I ANTHOZOA I 
I Ifur iccca californica I 3 0 0 0 3 0.7500 2.25090 0.75009



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 16 
SAMPLED ON OCTOBER 31, 1978, SUBSTRATE LEVEL.  

----------------------------------- -------- -----------------------------------------------------------------------

1 I CONTACTS/OUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

ISUBSTRATE I 
I Cobble I 1 13 35 3 52 13.0000 242.6667 7.7889 I 
I Boulder I 39 38 4 35 116 29.0000 280.6667 E.3766 I 
I Sand I 17 9 20 21 67 16.7500 29.5833 2.7195 I 
I Shell debris I 3 0 1 1 5 1.2500 1.5833 0.G292 I 

U



SAN ONOFRE NUCLEAR GENERATING STATION UNITS:2 & 3 PREOPERATIONAL MONITORING PROGRAM.  

RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 16 

SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 1.  

-----------------------------------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD 1 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

------------------------------------------------------------------------------------------------------------

IPHAEOPHYTA 
I Pterypophor californica 1 4 6 1 0 11 2.7500 7.5833 1.3769 

IPHODOPHYTA 
I Bossiella spp. I 0 0 0 1 1 0.2500 0.2500 0.2500 

I Ilildcnbrandia prototypus I 8 6 6 1 21 5.2500 8.9167 1.4930 1 

I Rhodymcnia spp. I 4 1 0 0 5 1.2500 3.5833 0.9465 I 

I Crustose corallines,unident. I 8 26 19 18 71 17.7500 54.9167 3.7053 1 

1 Parvosilvosa I 7 1 0 11 19 4.7500 26.9167 2.5941 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 2 0 0 0 2 0.5000 1.0000 0.5000 I 

I Ectoprocts,unident.(encrusting) 1 4 5 6 1 16 4.0000 4.6667 1.0801 I 
I 

ICHOEDATA 
I UROCHORDATA 
I Chclyosome productum I 0 3 0 0 3 0.7500 2.2500 0.7500 

I Eubhcrdrcnia clavilormis I 3 0 0 0 3 0.7500 2.2500 0.7500 I 
I Trididemnum / Didcrmnum I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

I Solitary ascidian,unident. I 2 0 0 2 4 1.0000 1.3333 0.5774 
-----------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 16 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 2.  

--------------------------------------------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

----------------------- ----------------------------------------------------------------------

IPHAEOPHYTA 
I Pterygophora californica I 0 1 0 0 1 0.2500 0.2500 0.25300I 
11 
IRHODOPHYTA 
I Corallina / Haliptylon I 0 0 2 0 2 0.5000 1.0000 0.5000 I 
I Pterocladia / Gelidium I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. I 5 4 1 0 10 2.5000 5.6667 1.1902 I 
I Parvosilvosa I 9 21 21 14 65 16.2500 34.2500 2.9262 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 0 1 0 1 2 0.5000 0.3333 0.2887 I 

IECTOPROCTA 
I Ectoprocts,unident.(erect) I 1 0 0 0 1 0.2500 0.2500 0.2500 

IECHINODERMATA 
I ECHINOIDEA 
I Lytechinus spp. I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

I ~II 
I CHORDZTA 
I UROCHORDATA 
I Euherdmania claviformis I 1 0 0 0 1 0.2500 0.2500 0.2500  ---- ---------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 16 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 3.  

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
IPHAEOPHYTA I I 
I Pterygophora catilornica I 0 3 0 0 3 0.7500 2.2500 0.7500 I 

IRHODOPHYTA I 
I Corallina / Haliptylon I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Pterocladia / Gelidium I 0 0 0 1 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. I 1 3 5 0 9 2.2500 4.9167 1.1087 I 
I I I 
IECTOPEOCTA I 
I Ectoprocts,unident.(erect) 1 0 0 1 0 1 0.2500 0.2500 0.2500 I 

Lfl- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 17 
SAMPLED ON NOVEMBER 1, 19.78, SUBSTRATE LEVEL.  

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
ISUBSTRATE I 
I Cobble I 0 4 4 0 8 2.0000 5.3333 1.1547 I 
I Boulder I 37 44 33 60 174 43.5000 141.6667 5.9512 I 
I Sand I 23 11 22 0 56 14.0000 116.6667 5.4006 
I Shell debris I 0 1 1 0 2 0.5000 0.3333 0.2887 I 

00 

10



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125112 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 17 
SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 1.  

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
IRHODOPHYTA I 
I Bossiclla spp. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I ITildcnbrandia prorotypus 1 0 0 1 1 2 0.5000 0.3333 0.2887 I 
I Rhodymcnia spp. I 10 0 1 0 11 2.7500 23.5833 2.4281 
1 Crustose corallines,unident. I 8 26 20 51 105 26.2500 328.2500 9.0522 
I Parvosilvosa I 2 2 3 2 9 2.2500 0.2500 0.2500 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

IECTOPROCTA 
I Ectoprocts,unident.(erect) I 15 0 3 0 18 4.5000 51.0000 3.5707 I 

I Ectoprocts,unident.(encrusting) 1 6 15 5 5 31 7.7500 23.5833 2.4281 I 
I II 
I ECHIINODEPATA 
I ASTErOIDEAI 
I Patiria niniata I 0 2 0 0 2 0.5000 1.0000 0.5000 I 
I I I 
ICHODATA I 
I UROCHORDATA I 
I Trididernum / Didcmnum I 0 3 0 1 4 1.0000 2.0000 0.7071



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 17 
SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 2.  

I I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR 

IRHODOPHYTA I 
I Bossiella spp. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I Corallina, / Haliptylon I 0 2 0 2 4 1.0000 1.3333 0.5774 
I Priontris spp. I 0 0 2 0 2 0.5000 1.0000 0.5000 I 
I Rhodymenia spp. I 9 3 2 5 19 4.7500 9.5833 1.5479 I 
I Crustose corallines,unident. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I Parvosilvosa I 1 33 1 48 83 20.7500 557.5832 11.8066 I 

ICNIDARIA I 
I HYDROZOA I I 
I Hydroids,unident. I 0 2 0 0 2 0.5000 1.0000 0.5000, 
I I i 
IECTOPROCTA I I 
! Ectoprocts,unident.(erect) 1 3 0 3 0 6 1.5000 3.0000 0.8660  

SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 17 
SAMPLED ON NOVEMBER 1, 1978, TAXA LEVEL 3.  

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
. RHODOPHYTA I 
I Acros-orium uncinatur I 0 0 0 1 1 0.2500 0.2500 0.2500  
I Rhodymenia spp. I 1 5 0 4 10 2.5000 5.6667 1.1902 I 

* *0 0 0 0 0 ( 0 0 0 0



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 18 
SAMPLED ON NOVEMBER 6, 1978, SUBSTRATE LEVEL.  

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
ISUBSTRATE I 
I Cobble I 40 49 47 45 181 45.2500 14.9167 1.9311 I 
I Sand I 18 10 10 15 53 13.2500 15.5833 1.9738 I 
I Shell debris I 2 1 3 0 6 1.5000 1.6667 0.6455 I 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 18 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 1.  

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I 1 
IRHODOPHYTA I 
I Hildenbrandia prototypus I 0 3 1 0 4 1.0000 2.0000 0.7071 I 
I Rhodymenia spp. I 0 0 0 1 1 0.2500 0.2500 0.2500  
I Crustose corallinesunident. I 11 10 9 14 44 11.0000 4.6667 1.0801 I 
I Parvosilvosa 1 20 20 27 24 91 22.7500 11.5833 1.7017 I 
I White coralline crust 1 3 0 0 0 3 0.7500 2.2500 0.7500 I 
I I I 
ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 2 0 0 0 2 0.5000 1.0000 0.5000 I 
I ANTHOZOA 
I Astranpia spp. I 1 3 6 2 12 3.0000 4.6667 1.0801 I 

IANNELIDA 
I POLYCHAETA I 
I Diopatra ornata I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I I1 
IECTOPROCTA I 
I Ectoprocts,unident.(erect) I 0 0 0 3 3 0.7500 2.2500 0.7500 I 
I Ectoprocts,unident.(encrusting) I 3 4 5 2 14 3.5000 1.6667 0.6455 I 

IECHINODERMATA I 
I ASTEROIDEA I 
I Patiria miniata I 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I I I 
ICHOPDATA I 
I UROCHORDATA I 
I Colonial ascidian,unident. I 0 0 0 1 1 0.2500 0.2500 0.2500 I



SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 18 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 2.  

-------------------------------------------------------------------------------------------------------------------
I CONTACTS/QUADRAT I STANDARD I 

I TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I -------------------------------------------------------------------------------------------------------------------

I ~II 
IRHODOPHYTA 
I Corallina / Haliptylon I 0 0 0 1 1 0.2500 0.2500 0.2500  
I Parvosilvosa 1 6 7 6 11 30 7.5000 5.6667 1.1902 I 

ICNIDARIA 
I ANTHOZOA 
I Astranpia spp. I 0 0 1 0 1 0.2500 0.2500 0.2500 

IECHINODERMATA 
I ASTEROIDEA 
I Patiria miniata I 0 0 4 0 4 1.0000 4.0000 1.0000 I -------------------------------------------------------------------------------------------------------------------

01 

* * (



* *0( 

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 19 
SAMPLED ON NOVEMBER 6, 1978, SUBSTRATE LEVEL.  

I I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

------------------------------------------------- ------------------------------------------------ --------
I I I 
ISUBSTRATE I 
I Cobble 1 35 28 25 43 131 32.7500 64.2500 4.0078 I 
I Boulder I 4 13 0 8 25 6.2500 30.9167 2.7801 1 
I Sand 1 21 17 35 8 81 20.2500 126.2500 5.6181 
1 Shell debris 1 0 1 0 1 2 0.5000 0.3333 0.2887 I 
------------------------------------------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 19 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 1.  

------------------------------------------------------------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR 

------------------------------------------------------------------------------------------------------------------

ON IRHODOPHYTA I 
I Coeloseira / Champia I 0 2 0 0 2 0.5000 1.0000 0.5000 1 
I Iildenbrandia prototypus I 2 0 0 0 2 0.5000 1.0000 0.5000 
I Rhodymcnia spp. I 0 3 9 0 12 3.0000 18.0000 2.1213 I 
I Crustose corallines,unident. I 23 6 7 22 58 14.5000 85.6667 4.6278 I 
I Parvosilvosa I 16 34 14 13 77 19.2500 98.2500 4.9561 I 

ICNIDARIA I 
I ANTHOZOA I 
I Astrantia spp. I 2 0 0 0 2 0.5000 1.0000 0.5000 
I Corynactis californica 1 0 1 0 0 1 0.2500 0.2500 0.2500 I 
I Huricca californica I 0 0 7 0 7 1.7500 12.2500 1.7500 I 

IANNELIDA I 
I POLYCHAETA I I 
I Dioparra ornata I 3 0 0 0 3 0.7500 2.2500 0.7500 I 

IECTOPROCTA I 
I Ectoprocts,unident.(encrusting) 1 0 2 1 7 10 2.5000 9.6667 1.5546 I 

I ECHINODERMATA I 
I ASTEPOIDEA I 
I Patiria rininta I 0 0 0 1 1 0.2500 0.2500 0.2500 I 

ISECONDAPY SUBSTRATE I 
I Hluricca(moribund holdfast) I 0 0 0 7 7 1.7500 12.2500 1.7500 I 
---------------------------------------------------------------- ----------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  

RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 6Z POINTS EACH. STATION 19 
SAMPLED ON NOVEMBER 6, 1978, TAXA LEVEL 2.  

TAXA CONTACTS/QUADRAT I --------ROPY I 1 02 Q3 04 ITOT. MEAN VARIANCE ERIOR 
1RHODOSTATA ID IRhodymenia spp. 

I 0IRoyet p.1 
0 3 0 1. 4 1.00 2.0000 0.7071 

1 Crustose corallines,unident. 
0 1 3 4 1.0000 2.0000 0.7071 

I Parvosilvosa 
20 8 2 6 36 9.0000 60.0000 3.8730 

I ANTROZOA 
I furices californica 0 0 12 2 14 3.51 33.o 2.8723 
IECIIINODERMATA 
I ASTEROIDEA 
IPatiria miniata 

ISECONDARY SUBSTRATE I 0 0 0 3 3 0.750 2.2500 0.7500 I u r i c c a ( m o r i b u n d h o l d f a s t ) I 0 0 3 3 .7 5 or 2 2 5 0 0 0. 0 ---------------------------------------------------------------------------------

SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  

RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60~ POINTS EACH. STATION 19 
SAMPLED ON NOVEMBER 6. 1978, TAXA LEVEL 3.  

-- - - - - - - - - - - - - --------------------------------------------------------------------------

TAXA CONTACTS/QUADPAT I -TAD -R 

IHOY 01 02 03 04 ITOT. MEAN ARIANC STANDARD 
I R h o d y m e n i a s p p .

1 . 5 O. 2 "Z 5 z 
ICNIDARIApI 0 0 0 1 1 0.2500 0.2500 
I HYDROZOA 
I Hydroids,unident. 

I 
I.25Z.  

I ANTHOZOA 

5 
0I0 0 I Huricea cal flornica 

I 0 0 1 2 0.500 0.3333 0.2807 
-----------------------------------------------------------------------------------------------------------

0 -------- I 0 0 0 0033 028 I



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 20 
SAMPLED ON OCTOBER 31, 1978, SUBSTRATE LEVEL.  

---------------------------------------------------------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

------------------------------------------------------------------------------------------------------------------

ISUESTRATE I 
I Cobble I 28 14 6 14 62 15.5000 83.6667 4.5735 I 
I Boulder 1 11 16 31 27 85 21.2500 86.9167 4.6615 I 
I Sand I 17 28 21 19 85 21.2500 22.9167 2.3936 I 
I Shell debris I 4 2 2 0 8 2.0000 2.6667 0.8165 I 
---------------------------------------- ----------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 20 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 1.  

------------------------------------------------------------------------------------------------------------

I CONTACTS/OUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I -------------------------------------------------------------------------------------------------------- -----

IPHAEOPHYTA 
I Laminaria spp. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

IRHODOPHYTA 
I Cryptonemia / Halymenia / Schizymenia I 0 0 3 0 3 0.7500 2.2500 0.7500 I 
I Rhodymenia spp. I 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Parvosilvosa I 0 0 1 0 1 0.2500 0.2500 0.2500 I 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. 1 5 3 5 14 3.5000 3.6667 0.9574 1 
I ANTHOZOA 
I Hluriceat californica I 0 0 1 7 8 2.0000 11.3333 1.6833 I 

IANNELIDA 
I POLYCHAETA 
I Diopatra ornat I 0 1 1 0 2 0.5000 0.3333 0.2887 

IECTOPROCTA I 
I Ectoprocts,unident.(erect) 1 1 9 5 2 17 4.2500 12.9167 1.7970 I 
I Ectoprocts,unident.(encrusting) 1 37 2 5 33 77 19.2500 334.9167 9.1504 I 

I CHORDAT 
I UROCHORDATA I 
I EuhcrdmoQnia claviformis 1 0 0 1 0 1 0.2500 0.2500 0.2500 I 
I Trididemn / Didemanum I 4 0 0 1 5 1.2500 3.5833 k.9465  

I ~I 
ISECONDIRY SUBSTRATE I I 
I Huricea(moribund holdfast) i 0 0 2 0 2 0.5000 1.0000 0.5000 

------------------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 20 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 2.  

-------------------------------------------------------------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

------------------------------------------------------------------------------------------------------------------

IPHAEOPHYTA 
I Phaeophyte,unident. I 1 0 0 0 1 0.2500 0.2500 0.2500 I 

I I 
IRHODOPHYTA I 
I Cryptonemia / Halymenia / Schizymenia 1 1 0 0 0 1 0.2500 0.2500 0.2500 I 
I Rhodymenia spp. I 1 1 0 0 2 0.5000 0.3333 0.2887 I 
I Parvosilvosa I 5 0 0 1 6 1.5000 5.6667 1.1902 I 

ICNIDARIA I 
I HYDROZOA I 
I Hydroids,unident. I 13 1 2 9 25 6.2500 32.9167 2.8687 
I ANTHOZOA I 
I iuricea californica I 1 1 0 11 13 3.2500 26.9167 2.5941 

IECTOPOCTA I 
0\ I Ectoprocts,unident.(erect) 1 1 0 0 5 6 1.5000 5.6667 1.1902 I 

I I 
ISECONDARY SUBSTRATE I 
I luricealmoribund holdfast) 1 0 0 1 0 1 0.2500 0.2500 0.2500 I 
-------------------------------------------------------------------------------------------------------------------

SAN ONOPRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 20 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 3.  

--------------------------------------------------------------------------------------- -------------------
I CONTACTS/QUADRAT I STANDARD I 

TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR 
----------------------------------------------------------------------------------------------------------------

IRHODOPHYTA I 
I Rhodymenia spp. 1 3 0 0 0 3 0.7500 2.2500 0.7500 I 

I CNIDARIA 
I ANTHOOA I 
I lluricca cal ifornica I 0 0 0 8 8 2.0000 16.0000 2.0000 I 
-------------------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 21 
SAMPLED ON OCTOBER 31, 1978, SUBSTRATE LEVEL.  

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR I 

I I I 
ISUBSTRATE I 
I Cobble I 3 0 5 13 21 5.2500 30.9167 2.7801 I 
I Boulder I 29 28 31 30 118 29.5000 1.6667 0.6455 I 
I Sand I 28 32 14 17 91 22.7500 74.2500 4.3084 
I Shell debris I 0 0 10 0 10 2.5000 25.0000 2.5000 I 

0



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 21 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 1.  

----------------------------------------------------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR 

------------------------------------------------------------------------------------------------------

IRHODOPHYTA 
I Corallina / Haliptylon I 1 0 0 0 1 0.2500 0.2500 0.2500 
I Cryptonemria / Ilalymcnia / Schizymenia I 0 0 0 2 2 0.5000 1.0000 0.5000 I 
I Iildenbrandia prototypus I 3 0 0 2 5 1.2500 2.2500 0.7500 I 1 Rhodymcnia spp. I 0 2 1 0 3 0.7500 0.9167 0.4787 I 

I Crustose corallines,unident. I 5 & 1 0 6 1.5000 5.6667 1.1902 I 
I Parvosilvosa I 0 4 1 0 5 1.2500 3.5833 0.9465 I I. I 
IPORIFERA I 
I Poriferan, unident.,encrusting I 0 3 0 0 3 0.7500 2.2500 0.7500 

I CNIDARIA I 
I HYDROSOA I I Hydroids,unident. I 2 1 7 1 11 2.7500 8.2500 1.4361 
I ANTHOZOA 
I Astrangaia spp. I 1 0 0 2 3 0.7500 0.9167 0.4787 
I Iluricea californica I 0 0 0 4 4 1.0000 4.0000 1.0000 I 
II I 
IANNELIDA 
I POLYCHAETA 
I Diopatra ornata I 2 0 1 1 4 1.0000 0.6667 0.4083 I 

IECTOPROCTA 
I I Ectoproctsounident.(erect) 1 14 0 11 0 25 6.2500 53.5833 3.6600 I I Ectoprocts,unident.(encrusting) 1 5 12 11 36 64 16.5000 187.3333 6.8435 I 

IECHINODERMATA I 
I ASTEROIDEA 
I Dermastcrias imbricata I 1 0 0 0 1 0.2500 0.2500 0.2500 1 
I CHORDATA 
I UROCHORDATA 
I Ezberdmania claviformis I 0 0 3 0 3 0.7500 2.2500 0.7500 I 
I Trididemnumn / Didemnum I 2 0 0 0 2 0.5000 1.0000 0.5000 I -----------------------------------------------------------------------------------------------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 21 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 2.  

----------------------------------------------------------------------------------------------------------

I CONTACTS/QUADRAT I STANDARD I 
TAXA I 01 Q2 03 04 ITOT. MEAN VARIANCE ERROR I --------------------------------------------------------------------------------------------------------

III 
IRHODOPHYTA 
I Cryptonemia / Halymenia / Schizymenia I 0 3 0 0 3 0.7500 2.2500 0.7500 I I Rhodymenia spp. I 3 0 2 1 6 1.5000 1.6667 0.6455 I I Parvosilvosa I 0 1 0 2 3 0.7500 0.9167 0.4787 

ICNIDARIA 
I HYDROZOA 
I Hydroids,unident. I 4 0 4 3 11 2.7500 3.5833 0.9465 
I ANTHOZOA 
I Huricea californica I 6 0 0 8 14 3.5000 17.0000 2.0616 I 

IECTOPROCTA 
I Ectoprocts,unident.ferect) I 5 0 3 7 15 3.7500 8.9167 1.4930 I 

IECHINODERMATA 
I ASTEROIDEA 
I Dermasterids imbricata I 1 0 0 0 1 0.2500 0.2500 0.2500 

ICHORDATA I 
I UROCHORDATA 
I Euhcrdrania cloaviformis I 0 0 1 0 1 0.2500 0.2500 0.2500 I I Trididernum / Dideminurm I 2 0 0 0 2 0.5000 1.0000 0.5000  

ISECONDARY SUBSTRATE I 
I Huricca(moribund holdfast) I .0 3 0 0 3 0.7500 2.2500 0.750:5 

------------------------------------------------------------------------------ ---------------------



SAN ONOFRE NUCLEAR GENERATING STATION UNITS 2 & 3 PREOPERATIONAL MONITORING PROGRAM.  
RESULTS OF FOUR .125M2 BENTHIC QUADRATS SAMPLED WITH 60 POINTS EACH. STATION 21 
SAMPLED ON OCTOBER 31, 1978, TAXA LEVEL 3.  

---------------------------------------- --------------------------------------------------------------------------

I CONTACTS/OUADRAT I STANDARD 
TAXA I 01 02 03 04 ITOT. MEAN VARIANCE ERROR 

------------------------------------------------------------ -----------------------------------------------------
I 11 
IRHODOPHYTA I 
I Rhodymenia app. I 4 0 1 0 5 1.2500 3.5833 0.9465 
I Parvosilvosa I 2 0 0 0 2 0.5000 1.0000 0.5000 

I CNIDARIA 
I ANTHOZOA 
I Iluricca californica I 2 0 0 3 5 1.2500 2.2500 0.7500 

I ~II 
IECHINODERMATA I 
I ASTEROIDEA I 
I Dermasterias irbricata I 1 0 0 0 1 0.2500 0.2500 0.2500 
-------------------------------------------------------------------------------------------------------------------



Muricea tagging data collected at Preoperational Benthic Monitoring stations 
(Units 2 and 3) including species, substrate type, tag number, location with 
reference to nearest station, size dimensions and orientation. Survey 02 
November 3-20, 1978.  

COLONY TAG COLONY * COLONY SUBSTRATE HEIGHT WIDTH ORIENTATION 
STATION NUMBER LOCATION SPECIES TYPE§ (cm) (cm) DEGREES 

12 00034 W M.calif. B 42.0 49.5 300 
00035 w M.caZif. B 51.5 71.0 300 
00036 W M.calif. B 49.5 38.0 300 
00037 W M.catif. B 46.0 60.0 300 
00038 W M.catif. B 58.0 93.0 300 
00039 w M.caif. B 63.5 87.0 300 
00040 W M.caif. B 37.5 45.0 300 
00042 0 M.caZif. B 47.5 50.5 300 
00043 0 M.caZif. B 49.5 70.0 300 
00044 0 M.caZif. B 47.0 21.5 300 
00045 0 M.calif. B 47.0 74.5 300 
00046 w M.caZif. B 41.0 45.0 300 
00047 0 M.catif. B 49.5 75.0 300 
00048 0 M.caif. B 32.5 51.5 300 
00049 0 M.claif. B 47.0 83.0 300 
00050 0 M.CaZif. B 54.0 88.5 300 

13 00012 W M.calif. C 17.5 19.5 300 
00013 W M.caZif. B 55.0 72.0 300 
00015 W M.calif. B 41.0 41.0 300 
00016 W M.caZif. C 34.0 26.0 300 
00017 W M.caZif. C 22.0 13.0 300 
00018 W M.calif. B 27.0 15.0 300 
00019 W M.caZif. C 31.5 38.5 300 
00020 W M.calif. C 50.5 63.0 300 
00021 W M.calif. B 32.5 45.0 300 
00022 W M.calif. B 35.0 49.5 300 
00023 W M.calif. B 27.0 20.0 300 
00024 W M.calif. B 47.0 48.0 300 
00025 W M.calif. B 38.0 66.0 300 
00026 W M.calif. C 24.5 14.0 300 
00028 W M.calif. B 26.0 21.5 300 
00029 W M.calif. B 28.0 34.5 300 
00031 W M.caZif. B 30.5 29.5 300 
00032 W M.caif. B 18.0 13.0 300 
00033 W M.calif. C 25.0 32.5 300 

TOTAL 35 

14 00051 W M.calif. B 31.5 48.0 295 
00052 0 M.calif. B 29.5 47.5 310 
00063 0 M.calif. B 51.0 41.0 295 
00064 W M.calif. B 33.5 27.5 300 
00065 W M.species B 25.0 15.5 295 
00066 0 M.calif. B 40.5 50.0 305 
00067 0 M.species B 27.0 19.0 305 
00068 0 M.caif. B 34.0 48.0 305 
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COLONY TAG COLONY * COLONY SUBSTRATE HEIGHT WIDTH ORIENTATION 
STATION NUMBER LOCATION SPECIES TYPES§ (cm) (cm) DEGREES 

15 00054 0 M.calif. B 31.0 33.0 300 
00055 0 M.caZif. C 30.0 36.0 305 
00057 w Ili cat..0. 30.1 300l 
00058 0 M.caZif. C 25.5 15.0 t 
00059 0 M.calif. C 17.0 14.5 t 
00060 0 M.calif. B 40.0 66.0 300 
00061 0 M.calif. C 24.5 15.0 t 
00068 0 M.calif. B 35.0 41.5 300 
00070 0 M.caif. B 34.0 35.5 300 
00071 W M.calif. B 36.5 66.5 305 
00072 0 M.calif. B 39.0 59.5 305 
00073 0 M.calif. B 27.0 32.5 300 

TOTAL 20 

17 00001 0 M.calif. B 23.2 20.8 t 
00002 0 M.calif. B -- -- 230 
00003 0 M.calif. B 26.0 46.0 120 
00004 0 M.calif. B 36.1 47.0 120 
00005 0 M.calif. B 23.2 34.0 120 
00006 0 M.calif. B 32.0 49.0 120 
00007 0 M.calif. B 41.5 48.5 120 

00008 0 M.caZif. B 23.0 20.0 120 
00009 0 M.calif. C 27.0 48.0 150 
00010 0 M.calif. B 22.0 23.0 130 
00011 0 M.calif. B -- -- 120 
00077 0 M.calif. C 20.0 35.0 t 
00078 0 M.calif. B 33.0 33.0 130 
00079 0 M.calif. B 33.6 56.0 110 
00080 0 M.caZif. B 25.0 39.2 110 
00081 0 M.calif. B 20.0 35.0 110 

TOTAL 16 

18 00082 W M.calif. B 50.0 43.5 190 
00083 W M.caZif. B 55.0 60.0 300 
00084 W M.calif. B 29.5 31.5 300 
00085 W M.calif. B 23.5 11.5 300 
00090 0 M.calif. B 25.0 12.0 300 

19 00086 W M.calif. B 24.5 40.0 300 
00087 W M.calif. B 22.0 16.5 300 
00088 W M.calif. C 30.0 14.5 300 
00089 0 M.calif. B 21.5 35.0 300 

TOTAL 9 

20 00095 W M.calif C 36.0 55.0 120 
00096 0 M.calif C 47.0 62.0 130 
00097 W M.calif C 50.0 72.0 020 
00098 W M.calif B 40.0 45.0 040 
00099 0 M.calif C 43.0 37.0 120 
00100 W M.calif C 40.0 63.0 120 

-773-



COLONY TAG COLONY * COLONY SUBSTRATE HEIGHT WIDTH ORIENTATION 
STATION NUMBER LOCATION SPECIES TYPES§ (cm) (cm) DEGREES 

21 00091 W M.calif. B 43.0 52.0 120 
00092 W M.calif. C 40.5 31.0 0 
00093 W M.calif. B 28.0 33.0 130 
00094 W M.catif. C 43.0 43.0 20 

TOTAL 10 

* Location with respect to station: W = within station 

0 = outside station 

t Colony located upon moveable substrate 

9 B = Boulder; C = Cobble 
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Surface and bottom temperature and visibility, and bottom surge conditions measured 

by sampling biologists at each PMP benthic station. Survey of August 2-9, 1978.  

STATION NUMBER 12 13 14 15 16 17 18 19 20 21 

DATE 8/3/78 8/9/78 8/8/78 8/8/78 8/7/78 8/7/78 8/3/78 8/3/78 8/2/78 8/2/78 

TEMPERATURE (0C) 

SURFACE 21.2 22.1 21.9 21.9 21.8 20.8 21.2 21.2 21.1 21.3 

BOTTOM 
13.5 13.2 13.1 13.1 13.8 13.8 13.5 13.5 13.1 13.1 

VISIBILITY (M) 

SURFACE 9.8 7.8 6.9 6.9 4.3 4.3 3.7 3.7 8.6 8.6 

BOTTOM 4.1 3.2 4.4 4.4 4.1 4.1 5.9 5.9 4.3 4.3 

SURGE Light Light Light Light Light Light Light Light Light Light



Surface and bottom temperature and visibility, and bottom surge conditions 
measured by sampling biologists at each PMP benthic station. Survey of 
October 31 to November 8, 1978 

STATION NUMBER 12 13 14 15 16 17 18 19 20 21 

DATE 11/2/78 11/1/78 11/7/78 11/8/78 10/31/7 11/1/78 11/6/78 11/6/78 10/31/7810/31/78 

TEMPERATURE (0C) 

SURFACE 20.0 19.7 20.5 20.0 19.4 19.4 20.5 20.5 19.7 18.9 

BOTTOM 17.9 17.7 18.9 18.7 17.8 17.9 19.5 19.5 17.9 17.2 

VISIBILITY (M) 

SURFACE 18.7 17.6 6.4 6.5 11.3 12.5 10.3 10.3 10.1 7.2 

BOTTOM 9.0 5.2 8.7 8.0 6.9 7.5 6.5 6.5 7.0 6.0 

SURGE Light Light Light Light Light Light Light Light Light Light 

= = _ __ __



e VII. BENTHOS - SETTLING PLATES 

The settling plate program, conducted in compliance with Environmental 

Technical Specification 3.1.2a(l)C.2, "Settling Plates" from the Appendix 

B Technical Specifications for San Onofre, has been discontinued following 

verbal approval by the NRC, Division of Operating Reactors, October 13, 1978.  

A formal request to delete the study is currently being processed.  

The purpose of the settling plate program was to supplement data 

obtained from the ETS benthic sampling program. That purpose had not 

been accomplished due to intermittent destruction and damage of settling 

plates over four years of the study despite the use of backup systems.  

Only the second year (1976-1977) provided a complete set of settling plate 

data from the two suveillance zones. Data loss resulting from this damage 

precluded analysis of a complete data set in all but one of four years.  
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VIII. INTERTIDAL 

This program has been established to detect gross changes in the 

biological community structure of the rocky cobble intertidal areas near 

San Onofre and to determine if these changes may be related to the opera

tion of San Onofre Unit 1 or variations due to natural processes (e.g., 

sand transport, storms, etc.) or unnatural processes (e.g., human inter

vention). This program is not a regulatory requirement.  

A. BACKGROUND 

Human activity has substantially increased (e.g., tide pooling, 

clam digging, walking in the intertidal, etc.) in the study area since the 

opening of San Onofre State Beach in 1971. Thus it is extremely difficult 

to separate the effect of human intervention from any effect which may be 

caused by the operation of SONGS 1. This, in conjunction with the con

clusions of previous studies that there were no detectable effects 

resulting from the operation of SONGS 1, resulted in an SCE request that 

the intertidal sampling program be deleted from the ETS. This request was 

forwarded to the Nuclear Regulatory Commission in May 1977, and subsequent

ly approved. The reduced program described below was implemented to 

maintain a basic surveillance of the intertidal cobble areas at San Onofre 

which could be utilized to detect gross changes in the biological community.  

B. METHODS 

A detailed description of methodolgy and station location 

characteristics is presented in the combined.ETS and PEM procedures (SCE R&D/ 

LCMR procedure EMP 46-5-5). A brief review of the methodology is presented 

here.  
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Five permanently marked intertidal cobble stations were estab

lished in February 1975 based on (1) available similar substrate and habitat 

types, (2) historical extent of the thermal field, (3) similar fauna and 

flora, and (4) where possible, proximity to previously established inter

tidal stations occupied during past surveys in the San Onofre area (Figure 

VII-1). Station 1, 3.1 km upcoast of SONGS 1, and outside the influence 

of the 1oF isotherm based on the maximum offshore upcoast-downcoast extent 

of the thermal plume was established as a control while Stations 2, 3, 4, 

and 5, located within the potential influence of the 1oF isotherm, were 

established as test stations. Three equidistantly spaced 0.250m2 quadrats 

were permanently established perpendicular to shore at each station, the 

lowermost quadrat extending down to -0.6 ft MLLW. The reduced program 

maintains continuity with historical stations.  

Nondestructive sampling techniques are employed to survey the 

dominant macroscopic cobble epibiota at each station. A quantitative 

2 
assessment is made of the biota in the 0.250m quadrats at each station.  

The percent cover of the two most abundant taxa in each quadrat is recorded 

as well as the extent of sand in the quadrat. All field work is conducted 

in daylight during low tides of at least -0.6 ft MLLW. Observations of any 

recent, obvious, unnatural occurrences (e.g., holes left by clam diggers) 

which may have affected the biota within the ecological zones and fixed 

quadrats is recorded. Photographs (35-mm slides) of each fixed quadrat 

are taken during each survey.  

Intertidal macrobiota are surveyed quarterly. During 1978, surveys 

were conducted on February 6, June 23, and November 29. During the third 

calendar quarter there were no low tides suitable for sampling.  
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B. RESULTS 

The following table presents the abundances of the two most 

abundant taxa in each quadrat at every station sampled during the three 

surveys. Percent sand coverage in the quadrat is also given. Photographs 

taken of the fixed intertidal quadrats are on file.  
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1978 Intertidal Surveys. Data indicate percent sand in each quadrat 
and percent coverage of the two most abundant taxa in each quadrat 
during each survey.  

Survey Station 1 2 3 4 5 
Date Category 

Quadrat 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

February 6 Sand 7 4 1 25 40 8 28 24 31 93 23 38 
Sagassum muticum 6 
Zonaria farlowii 2 10 20 34 24 25 11 
CoraZZina/Halipty Zon 7 16 8 20 19 4 10 24 
Crustose corallines, unident. 16 18 8 
Parvosilvosa 6 30 3 46 8 
(footnotes) (1) (2) (3) (4) 

June 23 Sand 16 2 12 10 20 5 10 30 25 2 2 2 
Dictyota/Pachydictyon 12 10 
Zonaria farlowii 8 5 20 16 
Corallina/Haliptylon 18 6 24 20 
Endociadia muricata 26 
Parvosilvosa 70 65 72 14 14 28 26 20 12 20 16 13 
Phyliospadix spp. 12 
(footnotes), (5) (6) (7) (8) 

November 29 Sand 10 6 12 15 30 12 100 100 100 5 6 12 12 10 2 
UZva spp. 4 
Chlorophyte, unident. 8 
Dictyota/Pachydictyon 30 2 
Zonaria farlowii 3 30 28 12 10 
Corallina/Haliptyion 18 8 8 38 12 16 20 12 
Laurencia spp. 12 
Pterocladia/Getidium 3 
Parvosilvosa 80 75 60 
Phyliospadix spp. 12 
Mytilus spp. 3 
(footnotes) (9) (10) (11) (12) (13) 

Footnotes ( ) appear on the following page.



Footnotes 

(1) Station inaccessible due to freshwater runoff and flooding.  

(2) All quadrats dug out (probably by clammers) exposing 1/4 to 1/3 of rebar. Four people clamming 
in area.  

(3) Missing rebar at 3-3. Two people clamming in area.  

(4) Rock rolled into center of 4-3.  

(5) Tide too high to sample station. Beach looked badly eroded.  

(6) Missing rebar and pipe at 3-3. Two clammers in area.  

(7) 4-3 excavated to bedrock.  

(8) Summer sand deposition filled tidepool behind reef.  

(9) Clam digging hole near 1-1. Two groups of clam diggers in area.  

00 

(LO) Old clam digging holes near 2-3.  

(11) Station covered with sand and could not be located; sand/cobble interface within 10 ft of 
quadrats. 2-in pipe at -0.6 ft MLLW lost; replaced with 3/8-in rebar by surveyor team.  

2-in pipe at 0.0 ft MLLW under about 5 ft of sand.  

(12) Sand absent in general area of quadrats; bedrock exposed. Beach extends close to quadrats 
and into cobble patch.  

(13) Clam digging hole near 5-2. 1-in pipe is within 10 ft of beach.  

* * 0
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FISH - RECEIVING WATERS 

OPERATIONAL NOTES AND ANOMALOUS FISHES 

March 15-16, 1978 

Otter Trawls 

No comments 

March 30-31, 1978 

Gill Nets 

On March 31, 1978 gill net "Z" (45') was not located. The net was 
recovered by divers on April 6, 1978.  

Otter Trawls 

On March 31, 1978 at 0033 while conducting trawls at SONGS 40', the 
first attempt to do replicate 7, resulted in a lost trawl. A second 
trawl was rigged and trawl 7 completed.  

At 0112 while attempting to do replicate 8, the trawl hung on the bottom, 
the cable parted and the trawl lost. With both trawls lost, all trawling 
was terminated.  

June 14-15, 1978 

Gill Net 

On June 15 (1225) at Don Light (30') a blue shark was observed swimming 
around the gill net and the boat (Murre). The shark attacked the 
bottom of the boat.  

Otter Trawl 

On June 14 Don Light (20') (replicate 1) the trawl line to depth ratio 
was 10:1.  

August 15-16, 1978 

Gill Nets 

No comments 

Otter Trawl 

PZeuronichthys verticaZis at Don Light 60' (replicate 3) had 2 large 
black and yellow leeches near the eyes (approximately 50 mm in length).  
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1 Citharichthys stigmaeus at San Mateo 60' (replicate 4) had a gill 
cavity parasitic isopod (Lironeca sp.).  

October 11-12, 1978 

Heavy fog hampered operation of gill net and otter trawl vessels until 
about 1230 on 10/12/78.  

Gill Nets 

Moved gill net stations 6-1 and 6-2 from the Las Flores Creek area 
north to a large cobble patch off of Don Light at 30'.  

Heavy current running in the San Mateo Point, San Onofre and Don Light 
areas. This current moved several nets from perpendicular to shore 
to about parallel with the shore.  

Otter Trawls 

1 Raja inornata on October 12 had 10 parasitic copepods (gravid females) 
near pelvic fins at Don Light 40' (replicate 3).  

On October 11 at SONGS 60' (replicate 2) a 180 mm female Genyonemus 
lineatus was collected without pelvic fins and had no signs of any 
rudimentary parts.  

On October 12 at SONGS 20' (replicate 4) a 155 mm female Seriphus 
politus was captured possessing no pelvic fins.  

December 12-13, 1978 

Gill Net 

Cormorants (about 8) were sitting close to one of the San Mateo Point 
45' nets.  

San Mateo Point 30' benthic buoy gone, nets in this area were positioned 
based on the San Mateo Kelp buoy and 9 m (30') fathometer reading.  

Otter Trawl 

1 PZeuronichthys ritteri Don Light 40' (replicate 1) 12/12/78 had a 

damaged eye that appeared not to have been caused by the net.  

1 MusteZus californicus San Mateo Point 40' (replicate 1) had a lesion 

on the dorsal fin and 2 parasitic copepods at the base of the pectoral 

fin.  
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1 Mustelus caZifornicus San Mateo Point 40' (replicate 2) had a similar 
lesion and pectoral fin copepod parasites as above.  

1 Genyonemus Zineatus at Don Light 20' (replicate 4) lower jaw (manible) 
was greatly reduced, practically non-existant.  

On 12/12/78 at 1700 trawls at San Onofre 40' (replicates 1 & 2) were 

conducted at sunset and afterward (near darkness).  
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