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CONCERN A 

Both the F&WS and EPA have expressed concern regarding the attraction 

of fish to the thermal plume and the potential for cold shock resulting 

from station outage during winter months. 

It is anticipated that Salem, Unit 1 will operate continuously 

·through the remaining portion of the winter of 1977~78, and through 

most of thewinter o'f 1978-79. °The next scheduled outage is February 19, 

1979 for maintenance or fuel reloading of Unit 1. Unit 2 is expected 

to have its initial core loading in February 1979, with commercial 

service an_ticipated in May 19.79. 

Based on the requirements of the Environmental Technical Specification 

2.1.3.1., during nonilal shutdown, the rate of discharge temperature change 

shall not exceed 8 F per hour. If this specification is exceeded, the 

rate of reduction of plant power level shall be reduced such that the 

rate of change of discharge temperature is within this specification. 

This limitation may be exceeded for a brief period as necessary to 

protect plant equipment and for certain safeguard operations which cannot 

be limited or negated by plant operation. The safeguard operations 

include the automatic plant trips and compiiance with the Safety 

Technical Specifications. 

When both units are operational they shall not intentionally be 

shutdown concurrently during the period of November through April. 

This specification is not applicable if the shutdown is required to 

protect the health and safety of the public or for compliance with the 

Safety Technical Specifications. 

The information found below relates directly to one unit operation. 

It is expected that when Unit 2 becomes operational the effects of 

A 

• 

• 

• 

• 

• 

,. 
• 

• 

•• 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

2 

cold shock will be absent or negligible since the probability of 

simultaneous two unit shutdown is low . 

Particular concern has been expressed for white perch, Marone 

am.ericana, and striped bass, Marone saxatilis. EPA has also requested 

that consideration be given to other fishes which may be attracted 

to the plume as a result of their preference for temperatures above 

ambient during fall, winter, and spring. In previous submittals the 

mummichog, Fundulus heteroclitus; Atlantic silverside, Menidia menidia; 

and the hogchoker, Trinectes maculatus; were identified as fishes 

which would be expected near S.N~G.S. during the winter (Schuler et 

al. 1975). Other fishes which may be present during spring and/or 

fall include blueback herring, Alosa aestivalis; alewife, Alosa 

pseudoharengus; American shad, Alosa sapidissima; Atlantic menhaden, 

Brevoortia tyrannus; bay anchovy, Anchoa mitchilli; weakfish, Cynoscion 

regalis; and spot, Leiostomus xanthurus. 

The incidence of cold shock is dependent upon occurrence (and, 

practically, abundance) of fishes near the plant during low ambient 

temperatures, and their ability to remain in the plume long enough 

to acclimate. Ecological studies indicate that abundance of fishes 

near Artificial Island is lowest during winter, the period of lowest 

ambient water temperatures (Tables 1-7). It is-probable that the area 

in the vicinity of the discharge jet will be physically denied to fishes 

as the velocities encountered will exceed their maximum sustained swim 

speed. For the purposes of this document, maximum sustai~ed swim speed 

for the size classes of the species considered is 1.5 fps (Tatham 1971) . 

It is doubtful that fishes would be able to maintain themselves inside 

the 8 F (4 C) isotherm where discharge velocity ranges from J.. 5 fps to 
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a maximum of 10.0 fps at the point of discharge (ARL 1977). Tidal 

currents will further limit the time fishes will be able to remain in the 

warmest portion of the plume. Twice during each tidal cycle ambient 

current exceeds 1.5 fps for about 1.5 hours and reaches velocities 

greater than 3.0 fps (Table 8) for short periods (EG&G 1976a, 1976b, 

197oc). Additionally, maximum sustained swim speed is reduced at low 

water temperatures, further reducing the ability of fishes to remain in 

the warmest areas of the plume (which have the highest discharge 

velocity) and become vulnerable to cold shock. Considering the low 

abundance of fishes during winter and probable physical exclusion from 

the warmest areas of the plume, the potential for cold shock is expected 

to be low. 

Cold shock studies have been conducted since 1970 at salinities 

·and acclimation temperatures pertinent to the S.N.G.S. area and plume. 

Procedures for collection and maintenance of these fishes and those 

employed in the cold shock tests are given in Appendix A. 

Cold shock studies show that; with the possible exception of the 

Atlantic silverside, a sudden decrease to ambient from the maximum 

penetrable plume temperature (6T8 F) will not result in significant 

mortality for any of these fishes. Cold shock might be expected for 

Atlantic silverside acclimated to the maximum penetrable plume6 T 

when ambient temperature is 5 C (41 F) or lower. However, Atlantic 

silverside are generally not present in the study area at low temperatures 

as a result of seasonally low salinity (Tables 1-7). Additionally, 

it is an inshore species that, based on seine and trawl data, is taken 

infrequently and in relatively low numbers in the offshore:;area of the 

plume (Schuler 1971; Rhode and Schuler 1974a, 1974b, 1974c; Schuler and 
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Spangler 1976; Grieve, Beck, .and Schuler 1977; Beck and Grieve 1978). 

A problem common to all tolerance .studies is utilizing the results 

to determine safe exposure levels. Although zero mortality is desirable, 

a small percentage in test situations can be tolerated considering 

the extrapolation from a small laboratory population to "real world" 

conditions. For purposes of this discussion ~umulative mortalities 

of less than 30% in the test population over a 96-hour exposure are 

considered acceptable. Such levels do not exceed the maximum acceptabl~ 

level of control mortality (20%) by tnore than 10%. Tests in which 

control mortality e.xceeded 20% were not cqp.sigered in the eyaluation. 

Based on test sample size (some tests had fewer than 10 fish) a 20% 

level was considered more appropriate than the arbitrary 10% control 

mortality exclusion level specified by Standard Methods (APHA 1975) . 
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Species Discussion 

Blueback herring: Temperature, salinity, and catch per unit effort 

data by month of capture for blueback herring near Artificial Island 

are presented in Tables 1 through 7, and Figure 1. It is potentially 

present during most of the year and has been collected during months 

when mean temperature ranged from 2.0 C (35.6 F, February_l974) to 26.8 C 

(80.2 f, August 1970). Abundance is generally greatest in spring (March-

. May) and again in late fall (November) over a temperature range of 5 C 

(41 F) to 20 C (68 F) (Fig. 1), the period when probability of cold 

shock is low. 

The results of cold shock tests on blueback herring are given 

in Table 9. Tests were conducted at acclimation temperatures of 5.0 C 

(41.0 F) to 26.0 c (78.8 F). Cumulative mortalities over- the 4-, 24-, 

48-, 72-, and 96-hour periods are given in Table 10. Test ~ temperatures 

which resulted in 30% or greater cumulative morta,lity after a 96-hour 

exposure are plotted against respective acclimation temperatures in 

Figure 2. The relationship of these temperatures to a decrease from 

the maximum penetrable plume ~ T (8 F (4 C)) is also shown. Some 

mortality may occur should blueback herring experience a sudden 4 C 

decrease to ambients below i C (36 F). Any mortality as a result of 

cold shock would be expected only at ambient temperatures of or 

below 2 c. Hourly temperature data collected by tbe U.S.G,S. at 

Reedy Island from 1969 through 1976 show that mean daily temperatures of 

or below: 2 C occurred periodica1:1¥ from December through March (Table 11). 

Within this period ambient temperature fluctuations of 0.5 C to 2.0 C 

were recorded regularly. Experimental·results indicate that an increase 

in ambient temperature to 3 C (38 F) at the time of station outage would 

reduce potential for cold shock mortality of blueback herring. 
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Alewife: Temperature, salinity, and catch per unit effort data by 

month of capture for alewife near Artificial Island are presented in 

Tables 1 through 7, and Figure 3. It is potentially present during most 

of the year and has been collected during months when temperature ranged 

from 2.6 G (36.7 F; February 1972, January 1974) to 26.8 C (80.2 F, 

August 1970). Abundance is generally greatest in spring and early 

sununer (March-June) and again in fall (November) over a temperature 

range of 5 C (41 F) to 24 C (75 F) (Fig. 3), the period when probability 

of cold shock is low. 

The results of cold shock tests with al.ewife a_re given i,,n Table 12. 

Tests were conducted at acclimation temperatures of 16.0 C (60.8 F) to 

30.0 C (86.0 F). Cumulative mortalities over the 4-, 24-, 48-, 72-, and 

96-hour test periods are given in Table 13. Test 6. temperatures which 

resulted in 30% or greater cumulative mortality over a 96-hour exposure 

are plotted against respective acclimation temperat~res in. Figure 4. 

Of 24 tests conducted with alewife, 7 resulted in greater than 30% 

mortality at 96 hours. Results at these temperatures relative to a 

4 C (8 F) decrease from acclimation (also shown) indicate that no 

mortality will occur should alewife experience a sudden decrease from 

the maximum penetrable plume!::. T to ambient at any season. 

American shad: Temperature, salinity, and catch per unit effort data 

by month of capture for American shad near Artificial Island are presented 

in Tables 1 through 7, and Figure 5. It is potentially present during 

much of the year (March-December) and has been collected during months 

when mean temperature ranged from 4.3 C (39.7 F, December 1974) to 

26.8 C (80.2 F, August 1970). Abundance is generally greatest in spring 
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7 • 
and early summer (March-June) and again in fall (October-November) 

over a temperature range of 6 C (43 F) to 15 C (59 F) (Fig. 5), the • 
period when probability of cold shock is low. No American shad were 

taken in sampling during January or February from 1970 through 1976. 

The results of cold shock tests with American shad are given in • 
Table 14. Tests were conducted at acclimation temperatures of 5.0 C 

(41.0 F) to 25.0 C (77.0 F). Cumulative mortalities over the 4-, 24-, 

48-, 72-, and 96-hour periods are given in Table 15. Test 6 temperatures • 
which resulted in 30% or greater cumulative mortality over a 96-hour 

. 
exposure are plotted against respective acclimation temperatures irt 

Figure 6. Of 17 tests, 10 resulted in greater than 30% mortality at • 
96 hours. The results of these tests indicate that some mortality may 

occur should American shad experience a sudden 4 C decrease to ambients 

of or below 2 C (36 F). These conditions (ambient~ 2 C) may occur • 
periodically from December through March (Table 11), a period when 

abundance is usually low. 

• 
Atlantic menhaden: Temperature, salinity, and catch per unit effort 

data by month of capture for Atlantic menhaden near Artificial Island 

are presented in Tables 1 through 7, and Figure 7, It is potentially • 
present during much of the year (March-December) and has been collected 

during months when mean temperature ranged from 4.3 C (39.7 F, December 

1974) to 26.8 C (80.2 F, August 1970). Abundance is generally greatest • 
from spring (April) through fall (November) over a temperature range 

of 15 C (59 F) to 27 C (80 F) and salinity range of 4 to 10 ppt (Fig. 

7), the period when probability of cold shock is low. • 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

8 

The results of cold shock tests with Atlantic menhaden are given 

in Table 16. Tests were conducted at acclimation temperatures of 

5.0 C (41.0 F) to 27.5 C (81.5 F). Cumulative mortalities over the 

4-, 24-, 48-, 72-, .and 96-hour periods are given in Table 17. Test 

6 temperatures which resulted in 30% or greater cumulative mortality 

over a 96-hour exposure are plotted against respective acclimation 

temperatures in Figure 8. Of 62 tests, 33 resulted in mortalities 

of 30% or more at 96 hours. The results of these tests indicate 

that some mortality-may occur should Atlantic menhaden experience 

a sudden decrease from the maximum penetrable 6 T to ambients of or 

below 2 C (36 F). The one data point above the 6 4 C line represents 

a test on 12 November 1974 in which Atlantic menhaden acclimated to 

12 C (54 F) experienced 30% mortality after 72 hours when exposed 

to an average temperature of 9.9 C (50.0 F). However, in another 

test on the same group of fish beginning on the same date Atlantic 

menhaden experienced only 20% mortality after 72 hours when tested 

at an average _temperature of .. 7.6 C (46.0 F). The 30% mortality at 

9.9 c· is assumed to be experimental error. Mortality of Atlantic 

menhaden would be expected only at ambient temperatures of or below 

2 C (36 F). These conditions (ambient:::; 2 C) may occur periodically 

from December through March (Table 11), a period when abundance is 

usually low. Should ambient temperature fluctuate to 4 C (39 F) or 

above during the exposure period the potential for cold shock 

mortality of Atlantic menhaden would be reduced . 

Bay anchovy: Temperature, salinity, and catch per unit effort data 

by month of capture for bay anchovy near Artificial Island are presented 
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in Tables 1 through 7, and Figure 9. It is potentially present during 

most of the year and has been collected during months when mean temperature 

ranged from 1.4 C (34.5 F, January 1976) to 26.8 C (80.2 F, August 

1970). Abundance is generally greatest from spring (April) through 

fall (November) when temperatures are greater than 10 C (SO F) (Fig. 9), 

the period when probability of cold shock is low. 

The results of cold shock tests with bay anchovy are given in 

Table 18. Tests were conducted at.acclimation temperatures of 5.0 C 

(41.0 F) to 29.0 C (84.2 F). Cumulative mortalities over the 4-, 

24-, 48-, 72-, and 96-hour periods are given in Table 19. Test 

~ temperatures which resulted in 30% or greater cumulative mortality 

over a 96-hour exposure are plotted against respective acclimation 

temperatures in Figure 10. Of 79 tests, 51 resulted in 30% or greater 

mortality at 96 hours. The results of these tests indicate that some 

mortality may occur should bay anchovy experience a sudden 4 C decrease 

to ambients of or below 4 C (39 F). These conditions (ambient:$ 4 C) 

may occur periodically from December through March (Table 11), a period 

when abundance of bay anchovy is usually low, 

Mummichog: Temperatu~e, salinity, and catch per unit effort data 

by month of capture for mummichog near Artificial Island are presented 

in Tables 1 through 7. Only one specimen has been taken by trawl 

(May 1971) from 1970 through 1976. Mummichog is an inshore species 

taken principally by seine and is not expected to occur in the offshore 

area of the plume (Schuler 1971; Rhode and Sch~ler 1974a, 1974b, 1974c; 

Schuler and Spangler 1976; Grieve, Beck, and Schuler 1977; Beck and 

Grieve 1978). 
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The results of cold shock tests with mummichog are given in Table 

20. Tests were conducted at acclimation temperatures of 2.0 C (36.0 F) 

to 27. 0 C (81. 0 F). C.umulative mortalities over the 4-, 24-, 48-, 72-, 

and 96-hour periods are given in Table 21. Cumulative mortality of 30% 

or greater over a 96-hour exposure occurred only when mummichog was 

suddenly exposed to 3.0 C (37.4 F) when acclimated to 27.0 C 

(80.6 F).(Fig. 11). Test results indicate that no cold shock mortality 

will occur with mummichog at any season. 

Atlantic silverside: Temperature, salinity, and catch per un:!-t effort 

data by month of capture for Atlantic silverside nea,r Artificial 

Island are presented in Tables 1 through 7. From 1970 through 1976 

abundance in offshore areas was low. Annually, more than 99% of the 

catch of this fish near S.N.G.S. was taken with beach seines (Schuler 

1971; Rhode and Schuler 1974a, 1974b, 1974c; Schuler and Spangler 1976; 

Grieve; Beck, and Schuler 1977; Beck and Grieve 1978). It is principally 

associated with the shore zone and·is taken infrequently and in low 

numbers in the offshore area of the plume. It has been collected 

off shore during months when mean temperature. ranged from 2, 0 C (35, 6 F, 

February 1974) to 26.8 C (80.2 F, August 1970). 

The results of cold shock tests with Atlantic silverside are given 

in Table 22. Tests were conducted at acclimation temperatures of 

5.0 C (41.0 F) to 30.0 C (86.0 F). Cumulative mortalities over the 

4-, 24-, 48-, 72-, and 96-hour .periods are given in Table 23. Test 

6. temperatures which resulted in 30% or greater cumulative mortality 

over a 96-hour exposure are plotted against respective acclimation 

temperatures in Figure 12. Of 166 tests, 86 resulted in greater than 

A 
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30% mortality at 96 hours. The results of these tests indicate that 

some mortality of Atlantic silverside may occur at a sudden 4 C decrease 

to ambients below 8 C (46 F) and at a sudden 3 C decrease to ambients 

below 6 C (43 F). However, a decrease of more than 4 C to ambients of 

or below 2 C (36 F) did not always result in mortality. In one test, 

a sudden decrease from 8 C (46 F) to 2 C resulted in zero mortality. 

In another, a sudden decrease from 9.0 C (48.2 F) to 1.5 C (34.7 F) 

also resulted in no mortality. It is likely that a sudden 4 C decrease 

to ambients of 2 C and below would be detrimental to Atlantic silverside, 

but test results do not uniformly support this conclusion •. Perhaps 

of more importance, results of salinity tolerance tests with Atlantic 

silverside (Fig. 13) show that salinities below 4 ppt would not be 

tolerated when ambients are 8 C (46 F) or lower. Since salinities 

near Artificial Island average 2.3 ppt when river temperatures are 

8 C or below, Atlantic silverside would not be abundant either inshore 

or offshore during such periods and hence not exposed to the S.N.G.S. 

plume. 

White perch: Temperature, salinity, and catch per unit effort data 

by month of capture for white perch near Artificial Island are presented 

in Tables 1 through 7, and Figure 14. It has been collected throughout 

the year over the range of ambient temperature. Abundance is generally 

greatest in spring· and early summer (March-June) and again in fall 

(September-November) over a temperature range of 5 C (41 F) to 24 C 

(75 F) (Fig. 14), the period when potential for cold shock is low. 

The results of cold shock tests with white perch are given in 

Table 24. Tests were conducted at acclimation temperatures of 5.0 C 
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(41.0 F) to 30.0 C (86.0 F). Cumulative mortalities over the 4-, 24-, 

• 48-, 72-, and 96-hour periods are given in Table 25. Test 6 temperatures 

which resulted in 30% or greater cumulative mortality over a 96-hour 

exposure are plotted against respective acclimation temperatures in 

• Figure 15. Of 59 tests, 4 resulted in greater than 30% mortality 

at 96 hours. The results of these tests indicate that no cold shock 

mortality would occur should white perch experience a sudden decrease 

• from the maximum penetrable plume 6 T to ambient at any season • 

Striped bass: Temperature, salinity, and catch per unit effort data 

• by month of capture for striped bass near Artificial Island are presented 

in Tables 1 through 7, and Figure 16. It is potentially present during 

most of the year and has been collected during months when mean temperature 

• ranged from 1.9 C (35.4 F, March 1971) to 26.8 C (80.2 F, August 1970). 

However, striped bass catch has regularly been low during December 

through April • 

• The results of cold shock tests with striped bass are given in 

' 
Table 26. Tests were conducted at acclimation temperatures of 4.0 C 

(39.2 F) to 28.0 C (82.4 F). Cumulative mortalities over the 4-, 24-, 

• 48-, 72-, and 96-hour periods are given in Table 27. Test 6 temperatures 

which resulted in 30% or greater cumulative mortality over a 96-hour 

exposure are plotted against respective acclimation temperatures 

• in Figure 17. Of 17 tests, two resulted in greater than 30% mortality 

at 96 hours. The results of these tests indicate that no cold shock 

mortality would occur should striped bass experience a sudden decrease 

• from the maximum penetrable plume6 T to ambient at any season . 

• 
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Weakfish: Temperature, salinity, and catch per unit effort data by 

month of capture for weakfish near Artificial Island are presented 

in Tables 1 through 7, and Figure 18. It has been captured from April 

through November when mean monthly temperature ranged from 7.8 C (46.0 F, 

April 1975) to 26.8 C (80.2 F, August 1970). Abundance is generally 

greatest from early summer (June) through fall (November) over a 

temperature range of 10,C (50 F) to 26 C (79 F) ,(Fig. 18), the period 

when potential for cold shock is low. No weakfish were taken in 

sampli'l1g during December:.:. through. March from 1970 through 1976. 

The results of cold shock tests with weakfish are given in Table 

28. Tests were conducted at acclimation temperatures of 16.0 C (60.8 F) 

to 30.0 C (86.0 F). Cumulative mortalities over the 4-, 24-, 48-, 72-, 

and 96-hour periods are given in Table 29. Test 6 temperatures which 

resulted in 30% or greater cumulative mortality over a 96-hour exposure 

are plotted against respective acclimation temperatures in Figure 19. 

Of 26 tests, 22 resulted in greater than 30% mortality at 96 hours. 

The results of these tests indicate that no cold shock mortality would 

occur should weakfish experience a sudden decrease from the maximum 

penetrable plume 6 T to ambient at any season. 

Spot: Temperature, salinity, and catch per unit effort data by month 

of capture for spot near Artificial Island are presented in Tables 1 

through 7, and Figure 20. It is potentially present during much of 

the year (March-December) and has been collected during months when 

mean temperature ranged from 5.1 C (41.2 F, December 1973) to 26.8 C 

(80.2 F, August 1970). Abundance is generally greatest from early 

summer (June) through fall (November) over a temperature range of 
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10 C (50 F) to 24 C (75 F) (Fig •. 20), the period when potential for 

cold shock is low. 

The results of cold shock tests with spot are given in Table 30. 

Tests were conducted at acclimation temperatures of 6.0 C (42.8 F) 

to 28.0 C (82.4 F). Cumulative mortalities over the 4-, 24-, 48-, 72-, 

and 96-hour periods are given in Table 31. Test 6 temperatures which 

resulted in 30% or greater cumulative mortality over a 96-hour exposure 

are plotted against respective acclimation temperatures in Figure 21. 

Of 66 tests on spot, 34 resulted in greater than 30% mortality at 96 

hours. The results of these tests indicate that some cold shock mortality 

may occur should spot experience a sudden 4 C decrease to an ambient of 

2 C (36 F). These conditions (ambient< 2 C) may occur periodically 

from December through March (Table 11), a period when abundance is 

usually low. Experimental results indicate that a fluctuation in 

river temperature to 3 C (37 F) will reduce potential for cold shock 

mortality of spot . 

Hogchoker: Temperature, salinity, and catch per unit effort data 

by month of capture for hogchoker near Artificial Island are presented 

in Tables 1 through 7, and Figure 22. It is present throughout the 

year and has been collected during months when mean temperature ranged 

from 1.4 C (34.5 F, January 1976) to 26.8 C (80.2 F, August 1970) . 

Abundance is generally greatest from spring (April) through fall 

(November} over a temperature range of 5 C (41 F) to 24 C (75 F) (Fig. 

22), the period when probability of cold shock is low . 

The results of cold shock tests with hogchoker are given in Table 

32. Tests were conducted at acclimation temperatures of 6.5 C 

A 
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(43.7 F) to 26.0 C (78.8 F). Cumulative mortalities over the 4-, 24-, 

48-, 72-, and 96-hour periods are given in Table 33. Test ~ temperatures 

which resulted in 30% or greater cumulative mortality over a 96-hour 

exposure are plotted against respective acclimation temperatures in 

Figure 23. In only one test, which featured a temperature drop from 

26.0 C (78.8 F) to ambient of 2.0 C (35.6 F), did hogchoker experience 

greater than 30% mortality at 96 hours. Test results indicate that no 

mortality will occur should hogchoker experience a sudden decrease 

from the maximum penetrable plume 6 T to ambient at any season. 
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Table l . - :-tonthl? rue:m catch f'"r uni" effort of fishes t:ik,·n by 16-ft tr:11Jll in 7.ones <':lSt and west of the shi;.>pir.g 
channel and in .:ill zones (t:ot:al) nc..ir the Salem !iuclcar Gf-!Titrating Station, ~ew Jersey, 1970. 

Tecnp. (C) max. 
min. x 

Salinity (ppt) max. 
min. x 

Blueback herring 

Alewife 

American shad 

west 
east 
total 

'-'eSt 
east 
total 

west 
east 
total 

Atlantic menhaden west 
eas~ 

total 

Bay anchovy 

Mu=ichog 

west 
east 
total 

west 
east 
total 

Atlantic sil?erside west 
east 
total 

White perch 

Striped bass 

Weakfish 

spot 

Hogchoker 

110-mi.nute haul 

* 0.0 < n/T ~ 0.05 

west 
t?:ast 
total 

west 
east 
tot: al 

west 
easl: 
total 

west 
east 
to Lal 

west 
east 
total 

Jan 

.. ..... 
~ 
"' 0 z 

f'eb 

"' .... 
"" !i 
"' 0 z 

Mar 

7.0 
3.5 
5.9 

9.0 
s.o 
7.4 

NS 
0.2 
0.2 

NS 
0.6 
0.6 

NS 
o.o 
o.o 

NS 
0.0 
o.o 

NS 
c.o 
o.o 

o.o 
0.0 
o.o 

NS 
o.o 
o.o 

NS 
2.6 
2.6 

NS 
0.2 
0 •) 

NS 
o.o 
o.o 

NS 
0.0 
0.0 

NS 
o.o 
o.o 

Apr }by 

14.5 
5.0 

10.l 

6.5 
0.0 
1.3 

0.7 
0.3 
0.6 

0.6 
0.3 
0.5 

0.0 
0.0 
o.o 

o.o 
o.o 
o.o 

o.o 
o.o 
a.a 

o.o 
0.0 
0.0 

o.o 
0.0 
0.0 

14.5 
5.0 

12.2 

0.2 
o.o 
0.2 

0.0 
0.0 
o.o 

o.o 
0.0 
o.o 

H.3 
4.J 

15.9 

19.8 
14.5 
16.1 

5.0 
0.0 
2.0 

0.6 
0.1 
0.3 

o.c 
0.4 
0.2 

0.0 
0.0 
o.o 

0.0 
0.0 
0.0 

3.5 
12.5 

9.0 

0.0 
o.o 
o.o 

o.o 
0.0 
0.0 

9.7 
7.2 
8.2 

0.2 
o.ci 
0.1 

0.0 
0.0 
o.o 

o.o 
0.0 
o.o 

10.2 
19.1 
25.6 

June 

24.6 
22.:; 
23.1 

9.3 
l.C 
3.7 

0.2 
5.2 
3.5 

12.7 
2.1 
5.7 

0.0 
o.o 
0.0 

o.o 
* 
* 

;:5,3 
8.9 

14.4 

0.0 
0.0 
o.o 

* 
* 
* 

24.1 
24.8 
24.6 

1.1 
0.3 
0.5 

15.1 
1a.2 
11.9 

0.0 
o.o 
o.o 

2.8 
6.2 
5.1 

.Julv 

29.5 
24.5 
26.3 

11.3 
1.0 
5.1 

1.8 
0.1 
0.6 

4.1 
2.2 
2.7 

o.o 
o.o 
o.o 

0.1 
0.1 
0.1 

54.8 
88.4 
78.7 

0.0 
o.o 
0.0 

0.0 
o.o 
o.o 

14.9 
6.0 

10.3 

0.5 
0.1 
0.3 

67.3 
86.8 
Sl.l 

0.0 
0.8 
o.o 

14.9 
4.9 
7.i 

Aug 

28.0 
25.5 
2b.8 

11.6 
2.5 
6.1 

0.9 

* 
0.1 

7.7 
0.4 
2.5 

o.o 
o.o 
o.o 

* 
* 
* 

39.3 
21.l 
26.4 

0.0 
0.0 
o.o 

0.0 
0.2 
0.1 

1.9 
0.3 
0.7 

1.5 
0.1 
0.5 

14.5 
11.6 
12.4 

o.o 
* 
"' 

14.9 
2.5 
6.1 

Sept 

26.5 
23.5 
24.6 

14.5 
4.2 
7.1 

0.0 
o.o 
0.0 

0.6 
1.3 
1.0 

o.o 
0.0 
0.0 

o.o 
* 
* 

66.6 
29.3 
40.7 

o.o 
o.o 
o.o 

0.1 
o.o 

"' 
0.4 
O.:i. 
0.2 

o.o 
0.9 
0.3 

5.2 
3.6 
J.9 

o.o 
o.o 
o.o 

.7 

.6 
• 7 

Oct 

20.0 
16.5 
18.0 

10.5 
2.5 
5.7 

* 
0.0 

" 
1.5 
0.8 
1.1 

o.o 
o.o 
0.0 

0.1 
O.:i. 
0.1 

25.7 
34.3 
30.7 

0.0 
0.0 
0.0 

o.o 
o.o 
o.o 

25. 6 
o.s 

11.1 

.o. 3 
0.2 
0.2 

4.7 
:?..6 
3.5 

0.0 
o.o 
0.0 

5.1 
3.3 
4.0 

Nov 

11.0 
10.~ 
10.6 

11.0 
1.0 
4.6 

NS 
10.5 
10.5 

NS 
7 .:. 
7.4 

NS 
0.0 
o.o 

NS 
a.1 
a.1 

NS 
10.9 
10.9 

0.0 
o.a 
o.o 

KS 
a.a 
o.o 

NS 
13.1 
13.l 

NS 
0.3 
0.3 

NS 
0.1 
0.1 

NS 
0.0 
o.o 

NS 
1.4 
l..:i 

l'ec 

10.0 
9.0 
9.4 

4.0 
o.o 
1.0 

1.1 
2.5 
1.4 

3.3 
1.5 
2.8 

0.0 
o.o 
o.o 

0.1 
o.o 
0.1 

0.3 
7.5 
1.9 

o.o 
a.a 
o.o 

o.o 
o.o 
o.o 

34.9 
2.0 

27.6 

1.0 
o.s 
0.9 

o.o 
0.0 
0.0 

0.0 
o.a 
o.o 

BS.i 
o.o 

66.7 
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Table 2 • - Monthly raean catch per unit effort of fishes taken by 16-ft trawil ln zones east and west of the shipping 
channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1971. 

Temp. (C} max. 
min. 
x 

Salinity (ppt) max. 
min. x 

Blueback herring 

Alewife 

American shad 

west 
east 
total 

west 
east 
total 

west 
east 
total 

Atlantic menhaden west 
east 
total 

Bay anchovy 

Mtllllmichog 

west 
east 
total 

west 
east 
total 

Atlantic silverside west 
east 
total 

White perch 

Striped bass 

Weakfish 

spot 

Hogchoker 

110-mi.nute haul 

* 0.0 < n/T::; a.05 

west 
east 
total 

west 
east 
total 

west 
east 
total 

west 
east 
total 

west 
east 
total 

Jan 

" ,..., 

~ 
"' 0 z 

Feb 

3.0 
1.0 
l. 9 

2.5 
a.a 
a.3 

o.o 
a.a 
0.0 

a.a 
o.o 
a.a 

o.a 
o.a 
a.o 

a.o 
0.0 
a.o 

a.o 
a.o 
o.o 

o.o 
0.0 
o.o 

o.o 
o.o 
0.0 

11.3 
2.6 
5.9 

0.3 
o.o 
0.1 

0.0 
0.0 
0.0 

0.0 
0.0 
o.o 

0.0 
0.0 
a.o 

Mar 

6.0 
4.5 
5.2 

4.a 
a.a 
0.3 

O.B 
4.2 
3.0 

0.6 
0.4 
0.5 

o.o 
0.0 
o.o 

o.o 
o.o 
o.o 

0.1 

* 
O.l 

o.o 
0.0 
o.o 

0.0 
o.o 
o.o 

11.4 
3.8 
6.5 

0.0 
0.1 
0.1 

0.0 
o.o 
0.0 

o.o 
o.o 
o.o 

2.3 
0.2 
0.9 

Apr 

11. 7 
9.0 
9.9 

B.7 
0.3 
3.4 

1.4 
4.9 
3.7 

2.7 
0.7 
1.4 

0.1 
0.0 
0.1 

0.0 
0.0 
o.o 

1.6 
l.B 
1. 7 

a.a 
a.o 
o.a 

a.a 
a.a 
o.o 

22.2 
6.4 

12.0 

0.3 
0.3 
0.3 

0.0 
o.o 
a.a 

a.o 
a.o 
o.o 

4.6 
2.8 
3.4 

Mav 

16.2 
12.0 
14.0 

B.4 
0.9 
4.1 

.0.2 
0.2 
0.2 

a.3 
1. 7 
1.2 

o.a 

* 
* 

a.o 
a.o 
a.a 

13.8 
24.5 
2a.7 

* 
0.0 

* 
0.0 
a.o 
o.o 

25.5 
13.2 
17.5 

0.6 
1.1 
0.9 

a.o 
a.a 
a.o 

a.o 
a.a 
a.a 

10.5 
la.1 
10.2 

June 

27.a 
19.3 
22.1 

1a.o 
1.3 
4.7 

a.3 
2.5 
1.7 

1.2 
4.3 
3.2 

* 
* 
* 

5.7 
13.5 
10.7 

7.7 
8.4 
8.1 

a.a 
a.a 
a.o 

o.a 
a.a 
a.a 

27.9 
25.9 
26.6 

4.2 
1.3 
2.4 

23.0 
13.7 
17.l 

6.6 
3.9 
4.9 

15.5 
6.3 
9.6 

.Julr 

27.0 
25.6 
26,4 

12.5 
3.0 
7.2 

a.1 
0.2 
0.1 

1.2 
0.2 
0.5 

o.o 
o.o 
a.o 

2.0 
2.2 
2.1 

43.2 
19.2 
27.7 

o.o 
o.o 
o.o 

a.o 
o.o 
o.o 

2.8 
7.9 
6.1 

0.6 
a.7 
a.6 

59.6 
5a.1 
53.4 

2.7 
3.8 
4.5 

10.2 
4.6 
6.6 

Auz. 

28.2 
25.7 
26.6 

13.3 
1.5 
5.9 

* 
* 
* 

0.7 
0.2 
0.4 

o.o 
0.0 
o.o 

1.1 
0.4 
0.7 

84.6 
80.6 
82.l 

o.o 
o.o 
0.0 

0.1 
a.o 
* 

15.6 
1.5 
6.8 

1.8 
0.4 
a.9 

32.4 
28.5 
30.a 

13.4 
4.5 
7.8 

16.3 
2.9 
7.9 

SCJ?.t 

25.8 
22.l 
23.9 

9.6 
o.o 
2.5 

* 
0.1 
0.1 

1.0 
0.5 
0.7 

0.0 
a.a 
a.o 

3.8 
2.i 
3.a 

22.8 
67.2 
55.5 

o.o 
a.a 
a.a 

0.0 

* 
* 

22.9 
24.3 
23.9 

2.7 
1.1 
1.5 

8.0 
6.5 
6.9 

7.4 
8.9 
8.4 

30.0 
3.6 

10.5 

Oct 

2a.5 
17.5 
18.9 

5.4 
a.o 
2.8 

* 
* 
* 

a.6 
a.1 
a.5 

a.a 
0.0 
a.a 

3.6 
1.9 
2.5 

35.a 
38.a 
36.9 

a.a 
o.a 
a.a 

a.a 

* 
* 

39.a 
1a.1 
2a.6 

2.2 
0.5 
1.2 

9.3 
2.3 
4.5 

1.6 
5.1 
4.4 

1.5.l 
6.5 
9.6 

Nov 

12.8 
7.5 

1a,6 

6.7 
i.a 
3.S 

5.2 
1.6 
2.8 

8.0 
3.3 
4.9 

a.o 
o.o 
a.a 

7.0 
4.7 
5.5 

42.a 
63.6 
56.4 

0.0 
o.o 
a.a 

* 
* 
* 

65.3 
21.2 
35.9 

1.3 
a.1 
a.9 

a.3 
0.5 
0.4 

17.6 
5.4 
9.5 

14.1 
4.8 
7.9 

Dec 

1.a 
4,8 
5.8 

5.a 
a.a 
a.a 

o.o 
0.2 
0.1 

o.c 
* 
* 

a.a 
o.o 
o.a 

* a.a 
* 

a.a 
o.a 
0.0 

a.a 
o.a 
o.o 

a.a 
0,0 
o.o 

a.a 
0.0 
a.o 

0.0 
a.o 
o.o 

o.o 
o.o 
a.o 

* a.o 
* 

3.9 
a • .:. 
1.5 
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Table 3 • - Monthly mean cat<:h per unie efforc pf fishes c:ikc·n by 16-ft trm:ll lr. zones east and west of the !lhipping 
channel and in all zones (total) near th" Scikm Nuclear Generating Station, Ne1.1 Jersey, 1972. 

Temp. (C) max. 
min. x 

Salinity (ppt) max. 
min. 
x 

Blueback herring 

Alewife 

American shad 

Jan 

5.2 
3.0 
4.4 

5.0 
0.0 
1. 0 

west 0.3 
east 0.2 
total 0.2 

west 0.0 
east 0. 0 
i::otal 0.0 

west 0.0 
east 0.0 
total 0.0 

Atlantic menhaden west 
east 
total 

0.0 
0.0 
a.o 

Bay anchovy west 0.0 
0.0 
0.0 

!1ummichog 

east 
total 

west 0.0 
east 0.0 
total 0.0 

Atlantic silverside west 0.3 
east 0.2 
totlll a. 3 

White perch west 9.0 
east 7.7 
total 8. 3 

Striped bass w~st o.3 
east o.a 
total 0.2 

Weakfish west 0.0 
east 0.0 
total O.a 

spot west O.a 
east a.a 
total 0.0 

Hogchoker west 4.7 
east 0.2 
total 2.4 

110-minute haul 

~' 0.0 < n/T :S 0.05 

Feb 

3.6 
1.6 
2.6 

8.0 
4.6 
6.6 

0.5 
a.o 
• 

0.0 
0.3 
0.2 

o.o 
0.0 
o.o 

0.0 
o.o 
o.o 

0.5 
0.0 
0.2 

o.a 
0.0 
0.0 

0.0 
o.o 
o.o 

16.5 
6.0 
9.5 

0.0 
0.3 
a.2 

0.0 
0.0 
o.o 

0.0 
o.o 
o.a 

0.0 
0.0 
0.0 

Mar 

8.5 
4.4 
5.7 

5.0 
0.8 
2.8 

0.0 
9.8 
1.4 

o.o 
0.2 
0.1 

o.o 
o.o 
o.a 

0.0 
0.0 
o.o 

o.o 
0.4 
0.3 

o.o 
o.o 
0.0 

o.o 
0.0 
0.0 

18.5 
2.4 
7.0 

o.o 
0.0 
o.o 

o.o 
0.0 
o.o 

o.o 
0.0 
o.o 

1.0 
a.o 
0.3 

Apr May _ ___:_June _July __ :\ug_ __ ~t 

12.0 
6.0 
8.3 

6.9 
o.o 
2.7 

5.7 
4.2 
4.7 

1.5 
0.3 
1.0 

0.0 
0.4 
0.3 

29.2 
0.4 

10.0 

5.7 
42.5 
30.2 

o.o 
o.o 
0.0 

o.o 
0.0 
o.o 

27 .• 0 
18.3 
21.2 

0.7 
0.6 
0.6 

o.o 
o.o 
0.0 

0.0 
0.0 
c.o 

0.7 
0.7 
0.7 

19.4 
14.8 
17.0 

5.5 
0.0 
1. 6 

2.9 
0.1 
1.0 

1.1 
0.2 
0.5 

a.1 
o.o 
* 

2.3 
0.4 
1.0 

62.l 
51..2 
54.9 

o.o 
o.o 
a.o 

o.o 
o.o 
0.0 

33.5 
12.0 
19.4 

1.8 
0.1 
0.7 

0.0 
* 
* 

0.0 .. 
* 

14.5 
2.4 
6.5 

Z3.0 
20.0 
21.4 

6.8 
o.o 
1. 7 

O.l 
0.4 
0.3 

0.9 
0.1 
a.4 

0.0 
o.o 
o.o 

1.4 
2.8 
2.3 

5.5 
20.6 
15.4 

o.o 
o.o 
o.o 

o.o 
o.o 
0 •. 0 

34.7 
29.l 
31.l 

? • 
-·.1. 

0.4 
1.0 

0.1 
0.2 
O.l 

11.2 
24.9 
20.l 

5.4 
2.1 
3.2 

27.2 
18.8 
24.5 

5.9 
0.0 
l. 7 

o.o 
0.0 
O.:!. 

2.1 
o.s 
1.0 

o.o 
o.o 
0.0 

5.1 
0.5 
2.1 

1.3 
5.0 
3.8 

0.0 
o.o 
o.o 

* 
0.0 .. 

49.4 
27.4 
3l;. 7 

1. 9 
0.6 
1. 0 

4.7 
2.9 
3.5 

47.9 
21.3 
30.2 

9.1 
1.5 
4.1 

26.0 
22.8 
24.7 

10.5 
2.2 
5.9 

o.o 
c.o 
0.0 

o.o 
0.0 
o.o 

0.0 
0.0 
o.o 

0.2 
0.2 
0.2 

73.0 
45.2 
53.8 

0.0 
o.o 
o.o 

o.a 
0.0 
o.a 

5.4 
2.4 
3.3 

0.8 

* 
0.3 

48.4 
18.l 
27.5 

2.5 
7.4 
5.9 

17.l 
1.2 
6.2 

25.l 
17.9 
21.8 

18.3 
3.2 
9.6 

0,0 

* 
* 
* o.o 
* 

0.0 
0.0 
0.0 

0.5 
0.0 
0.2 

134.7 
48.9 
80.4 

o.o 
a.o 
a.a 

a.a 
a.a 
0.0 

l.5 
3.1 
2.5 

0.5 
0.3 
0.4 

13.4 
16.2 
15.2 

2.7 
2.7 
2.7 

1.1 
1.4 
1.3 

Oct 

19.0 
13.6 
15.6 

14.6 
7 .1 

10.3 

0.0 
o.o 
o.o 

0.3 
0.1 
0.1 

0.0 
0.0 
0.0 

0.3 

* 
0.1 

88.6 
154.7 
132.l 

0.0 
o.o 
0.0 

0.3 

* 
0.1 

7.1 
8.0 
7.7 

0.7 
a.3 
0.4 

2.4 
1.6 
1.9 

6.4 
4.7 
5.3 

4.4 
1. 7 
2.6 

Nov 

13.a 
10.l 
11.8 

15.8 
5.0 
9.8 

0.0 
0.1 

* 
0.6 
0.3 
0.4 

0.0 
o.o 
o.o 

0.1 
a.a 
0.6 

21.3 
35.6 
31. 9 

0.0 
o.o 
o.o 

o.o 
0.1 
0.1 

20.2 
3.7 
7.9 

0.5 
0.1 
0.2 

o.o .. .. 
l. 7 
2.0 
1. 9 

;.o 
0.5 
2.2 

Dec 

6.0 
3.2 
4.6 

1.0 
o.o 
0.1 

o.o 
o.o 
o.o 

0.8 
o.o 
0;4 

0.0 
o~o 

0.0 

0.0 
0.0 
o.o 

o.o 
o.o 
o.o 

o.o 
o.o 
o.o 

o.o 
o.o 
o.o 

4.2 
0.8 
2.4 

o.o 
o.c 
o.o 

o.o 
0.0 
o.o 

o.o 
0.0 
0.0 

3.1 
0.4 
1.6 
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• Table 4. - Monthly mean catch per unit effort of fishes· taken by 16-ft trawll J.n zones .:>ast &nd west of the shipping 
channel and in all zones (tctnl) near th!.! Salem Nuclear Generating Station, New .Jersey, 1973. 

Jan Feb Mar Apr May June Julv Aus seet Oct Nov Dec 

Temp. (C) max. 8.8 11.0 17.5 24.4 27.0 27.l 29.0 20.0 11.8 10.3 
min. 2.5 6.1 13.5 21. 7 24.0 24.l 21.0 14.5 8.5 2.4 x 6.2 9.1 15.3 23.2 26.0 25.9 24.5 17.8 10.3 5.1 • Salinity (ppt) max. 7.4 6.0 6.4 6.5 6.a 7.6 9.a 9.5 13.a 4.a 
~in. 2.1 o.a a.o 0.1 0.0 0.5 2.8 3.0 o.a 0.0 
x 5.0 1.5 1.6 1.8 2.5 3.8 5.6 6.0 5.1 0.8 

Blueback herring wast o.o 0.3 0.1 o.o o.o o.o o.o o.o 0.1 o.o east o.o 0.7 a.1 o.o 0.4 0.0 o.a o.o 1.4 2.1 total a.o a.5 a.1 0.0 0.3 o.o 0.0 a.o i.a 1.6 • Alewife west 0.0 0.3 o.o a.a 0.3 a.o 0.0 0.0 1.0 o.a east a.a 0.3 0.1 * * o.o a.a a.o a.1 a.2 total o.a a.3 a.1 * a.1 a.a a.o o.a 0.8 0.2 

American shad west a.5 o.a 0.0 0.0 o.o o.o a.a o.o a.a o.o east a.a 0.0 a.a a.o a.a 0.0 o.a o.o o.o a.o total a.2 o.o 0.0 0.0 o.a o.a 0.0 o.o o.a o.a 

Atlantic menhaden • west a.a a.a 0.1 a.1 0.3 1.5 a.7 11.l 23.8 o.o east 0.1 0.0 * 0.5 0.4 0.5 a.2 0.9 2.6 0.6 total * o.o ,;. 0.6 0.3 0.8 0.3 4.3 9.1, 0.5 

Bay anchovy west o.o 0.1 20.4 7.9 19.9 63.8 688.l 72.4 18.1 o.o east: 0.0 0.3 59.6 6.7 19.6 33.0 79.l 28.7 12.7 0.1 total 0.0 a.2 46.5 6.2 19.7 42.l 271.8 43.3 14.3 0.1 

Mummichog west a.a a.a a.o a.a o.o a.a a.a a.o a.o o.a • east. o.o a.o o.a a.o a.o a.o o.a o.a 0.0 a.o total ., Q) a.a a.o a.o o.a o.o o.a a.o 0.-0 a.o 0.0 .... ..... 
~- "" 5 At:lantic silverside west r; .. o.a a.a a.o * a.a o.a 0.0 0.0 0.0 a.o "' "' east a.a a.a a.a a.o a.a a.c 0.0 a.o 0.0 c.a 0 0 total z z a.a a.a a.a * a.a a.a 0.0 a.o o.a o.a 

White perch ,.Tes~ 34.8 12.9 11.5 2a.4 17.8 a.9 0 ? 0.7 13.8 4.1 east 7.1 7.a 7.5 12.l 4.1 0.4 0.2 a.4 7.8 1a.3 • total 17.2 9.a 8.7 14.8 8.4 0.5 0.2 0.5 9.7 8.8 

St:riped bass west 0.4 a.2 a.3 a.s 1.3 l. 5 a.o a.1 0.1 0.0 east a.6 a.1 0.3 a.2 0.4 a.2 * a.o o.o a.1 total 0.5 a.1 0.3 a •. 3 0.7 a.6 * * a.1 0.1 

Weakfish west a.a a.o a.o a.2 8.4 6.a 5.8 3.7 a.2 a.a east o.a a.a o.a 8.7 9.1 11. 7 4.3 l.5 0.3 o.o total 0.0 o.a a.a 5.9 8.9 10.0 4.8 2.3 0.2 a.o • spot west 0.0 0.0 o.o 19.5 11.3 10.6 3.8 2.7 30.7 0.0 east 0.0 0.0 o.a 39.2 24.4 12.0 3.3 l.3 5.5 5.3 total o.o 0.0 o.o 32.7 2a.2 11.6 3.4 1.8 13.3 4.0 
Hogchoker west 0.0 a.7 8.0 5.3 3.5 2.6 2.5 3.1 15.5 1.5 east o.o 0.2 2.1 1.2 1.0. 3.4 0.9 a.6 3.9 l.4 total o.a 0.4 4.0 2.6 1.8 3.1 1.4 1.4 7.5 1.4 

11a-m111ute haul • 
,, 0.0 < niT ::; O.aS. 
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Table S. - Monthly mc,,n cntch per unit effort of fishes t:ikcn by 16-ft trawll in zones east and west of the shipping 
channel and in all zones (total) near the Salem Nuclear Gcn~rac.ing Station, Nt!W Jers'ey, 1974. 

Temp. (C) maxo 
min. 
x 

Salinity (ppt) max. 
min. x 

Blueback herring 

Alewife 

Americn.n shad 

west 
east 
total 

west 
east 
total 

west 
east 
total 

Atlantic·menhaden west 

Bay anchovy 

Mummichog 

east 
total 

west 
east 
total 

west 
east 
total 

Atlantic silverside west 
east 
total 

Jan 

6.0 
1.8 
2.6 

5.5 
0.0 
1.0 

* 
0.0 

* 
a.a 
* 
* 

a.a 
a.a 
a.o 

a.a 
a.o 
a.a 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

a.o 
* 
* 

White perch west 28.7 

Striped bass 

Weakfish 

Spot 

Hogchoker 

110-m.i.nute haul 

* a.a < n/T ::;: a.as 

east 5.8 
total 12.8 

west 
east 
total 

west 
east 
total 

west 
east 
total 

west 
east 
total 

a.a 
o.o 
o.o 

a.o 
a.o 
a.a 

a.a 
a.a 
o.o 

a.6 
a.6 
0.6 

Feb 

3.1 
a.o 
2.0 

a.a 
1.8 
4.2 

a.2 
0.5 
a.4 

a.o 
a.o 
0.0 

0.0 
0.0 
a.o 

a.a 
o.a 
o.a 

0.4 
0.1 
0.2 

o.o 
a.a 
a.a 

a.a 
a.1 

* 
21.3 
6.6 

ll.6 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

a.a 
a.o 
a.a 

a.1 
0.1 
a.1 

Mar 

7.5 
4.2 
6.0 

8.a 
a.a 
1. 7 

a.s 
3.a 
1.9 

a.a 
a.5 
a.3 

a.a 
0.1 
a.1 

a.a 
* 
* 

19.4 
9.0 

13.4 

a.a 
a.a 
a.a 

a.a 
o.a 
a.a 

19.5 
4.1 

la.6 

a.1 

* 
0.1 

a.a 
a.a 
a.a 

a.1 
0.1 
0.1 

a.9 
0.9 
a.9 

/1pr Mav June July Aug S"pt 

12.5 
8.5 

10.7 

3.5 
a.a 
a.7 

2.2 
3.4 
3.1 

a.4 
a.3 
a.3 

0.1 
a.2 
a.2 

a.1 

* 
* 

31.l 
35.() 
33. 9 

a.o 
a.a 
o.a 

a.o 
a.o 
a.a 

15.a 
s.a 

la.a 

* a.1 
a.1 

a.a 
a.a 
a.a 

0.0 
0.0 
o.a 

0 •• 

3.3 
2.9 

20.5 
13.7 
17.7 

4.0 
a.o 
4.0 

* a.1 
* 

o.a 
* 
* 

o.a 
a.a 
o.a 

a.1 
La 
a.7 

23.6 
34.8 
31. 2 

a.a 
a.a 
a.a 

a.a 
a.o 
a.a 

9.9 
3.a 
5.1 

a.1 
0.2 
0.2 

a.a 
* 
" 

6.4 
5.1 
5.5 

23.7 
3.3 

13.2 

26.2 
19.5 
22.2 

10.a 
0.9 
3.7 

0.0 
o.o 
o.o 

0.0 
a.o 
o.o 

0.0 
0.0 
a.a 

1.6 
a.5 
a.7 

26.2 
23.9 
25.l 

12.6 
4.8 
7.1 

a.o 
a.a 
a.a 

a.a 
* 
* 

o.a 
a.o 
a.o 

8.1 
6.9 
7.1 

30.0 
25.2 
26.2 

11.8 
3.5 
5.9 

a.o 
a.o 
a.o 

a.a 
a.a 
a.a 

o.a 
a.a 
o.a 

23.6 
6.3 

la.6 

92.5 221.3 51.5 
53.1 353.4 113.8 
62.1 327.8 98.2 

a.a 
a.a 
a.a 

* o.a 
* 

2.4 
i.a 
1.3 

a.4 
a.1 
a.2 

a.1 
a.2 
a.2 

32.a 
la.a 
15.a 

6.3 
4.a 
4.6 

a.o 
a.c 
a.a 

a.a 
a.o 
a.a 

a.5 
a.2 
a.3 

a.1 
* 
" 

8.2 
11.a 
10.7 

48.i 
ll.5 
18.9 

8.i 
5.9 
6.4 

o.a 
a.a 
a.a 

a.a 
o.a 
o.a 

a.1 

* 
* 
* a.o 
* 

6.9 
4.8 
5.3 

8.9 
3.2 
4.6 

8.0 
2.1 
3.6 

24.8 
20.8 
23.1 

la.o 
2.0 
4.3 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

6.7 
3.1 
3.8 

i.a 
74.1 
59.4 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

a.1 
a.1 
a.1 

* a.a 
* 

8.9 
4.2 
5.4 

4.5 
5.7 
5.4 

s.a 
3.8 
4.7 

Oct 

16.5 
12.6 
14.7 

la.a 
1.5 
5.2 

a.2 
a.1 
a.1 

* 
a.1 
a.1 

a.a 
a.a 
a.a 

5.9 
1. 9 
2.9 

132.5 
41. a 
64.1 

a.a 
a.a 
a.a 

a.a 
a.a 
0.0 

6.5 
3.1 
4.a 

" a.1 
0.1 

2.6 
1.5 
1. 7 

la.4 
5.5 
6.7 

15.3 
6.1 
8.1. 

Nov 

15.a 
5.1 

11.a 

15.a 
a.a 
6.3 

a.3 
7.4 
6.2 

a.1 
a.1 
a.1 

a.a 
* 
* 

7.6 
1. 6 
2.6 

36.3 
35.5 
35.6 

a.a 
a.a 
a.a 

a.a 
" * 

19.8 
s.a 
7.5 

a.1 

" 
* 

a.a 
i.a 
a.s 

10.6 
6.0 
6.8 

18.5 
2.5 
5.2 

Dec 

6.9 
3.7 
4.3 

4.0 
o.o 
a.9 

a.1 
a.2 
a.1 

a.a 
a.a 
a.o 

a.a 
a.a 
a.a 

a.o 
* 
* 

a.1 
a.2 
a.1 

a.a 
a.a 
o.a 

o.a 
* 
* 

la.s 
3.a 
4.6 

a.a 
o.a 
o.a 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

1.5 
a.4 
a.9 
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Table 6. - Monthly mean catch p~r unit effort of fishes taken by 16-ft trawllin zones east and west of the shipping 
channel and ln all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1975. 

Temp. (C) max. 
min. 
x 

Salinity (ppt) max. 
min. x 

Blueback herring 

Alewife 

American shad 

west 
east 
total 

west 
east 
total 

west 
'east 
total 

Atlantic menhaden west 
east 
total 

Bay anchovy 

Mummichog 

west 
east 
total 

west 
east 
total 

Atlantic silverside west 
east 
total 

White perch 

Striped bass 

Weakfish 

Spot 

Hogchoker 

11a-minute haul 

* a.a < n/T :$ a.a5 

west 
east 
total 

west 
east 
total 

west 
east 
total 

west 
east 
total 

west 
east 
total 

Jan 

7.5 
0.5 
4.a 

3.a 
a.a 
a.8 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

a.a 
a.o 
o.a 

a.a 
a.a 
a.a 

a.a 
0.0 
a.a 

2,5 
a.6 
1.3 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

a.1 
a.1 
a,1 

Feb 

6.2 
La 
4.1 

o.o 
a.o 
a.a 

o.o 
o.o 
o.o 

o.o 
O.l 

* 
o.o 
a.o 
o.a 

0.0 
0.0 
0.0 

0.2 
0.2 
a.2 

0.0 
a.o 
o.o 

a.o 
* 
* 

6,2 
1,9 
2,9 

a.a 
a.a 
a.a 

o.o 
a.a 
a.a 

a.a 
a.a 
a.a 

a,1 
a.l 
0,1 

Mar 

7.9 
1.0 
3.7 

5.5 
o.o 
0.5 

2.a 
4.9 
4.2 

2.a 
4.8 
4.2 

a.a 
0.0 
0.0 

0.0 
0.0 
o.o 

a.o 
0.6 
0.5 

a.a 
a.a 
a.a 

o.a 
0.0 
o.a 

32.4 
4.6 

11,2 

a.1 
* 
* 

a.a 
a.a 
a.a 

a.a 
a.a 
a.a 

1,3 
a.3 
a,5 

Apr M.'ly June July Aug Sept 

13.2 
2.7 
7.8 

12:0 
o.o 
5.0 

1.2 
3.a 
2.4 

0.2 
o.5 
o.4 

0.1 
0.3 
a.2 

a.o 
* 
* 

27 .2 
40.l 
35.4 

a;o 
o.o 
a.o 

o.a 
a.a 
o.a 

18,a 
7.5 

11.3 

a.1 
* 
* 

a.a 
a.1 
* 

a.a. 
* 
* 

3.9 
l.l 
2,1 

29.a 
la.a 
18.2 

7.a 
o.a 
1.8 

a.2 
O.l 
0.1 

o.o 
* 
* 

o.o 
o.a 
o.a 

o.a 
a.o 
a·;o 

3i.3 
174.7 
138.3 

o.a 
a.a 
a.o 

o.o 
a.l 

* 
25,5 
8.0 

12.6 

0.2 

* 
a,1 

a,o 
a,l 

* 
a.a 
0.1 
a.1 

16.1 
8.0 

la,3 

26.5 
19.5 
22.9 

la.a 
a.a 
2.4 

1.3 
a.a 
a.9 

a.a 
o.a 
a.o 

a.o 
a.a 
a.a 

1.3 
a.a 
a.9 

68.4 
47.6 
52.a 

a.o 
o.o 
o.a 

a.a 
* 
* 

1.9 
1.1 
1.2 

a.a 
a.2 

* 
7,8 

46.6 
38.4 

12,8 
18.5 
17,3 

7,3 
9,9 
9.3 

29.a 
23.2 
25.6 

14.a 
a.a 
3.5 

a.a 
* 
* 

O.l 

* 
0.1 

o.a 
a.a 
o.a 

1. 7 
a.3 
0.6 

68.9 
39.2 
45.3 

a.o 
a.a 
o.o 

a.a 
o.a 
o.a 

0.5 
a.9 
a.a 

a.1 
a.a 
* 

33.9 
26.7 
27.8 

ll.9 
6.5 
7.6 

16.4 
6.6 
8.6 

3a.a 
21.5 
26.3 

14,a 
o.a 
5.8 

a.a 
a.a 
a.a 

o.o 
* 
* 

0.0 
a.a 
o.o 

1.0 
0.5 
0.6 

77.2 
93.8 
90.2 

a.o 
a.o 
a.a 

o.o 
o.o 
a.o 

a.2 
O.l 
a.1 

o.o 
o.a 
a.o 

16.9 
12.8 
14.2 

8.3 
7.1 
7.4 

9.3 
2.2 
3.8 

24.5 
18.0 
2a.7 

12.a 
o.a 
6.6 

o.o 
o.o 
o.o 

o.o 
o.o 
o.o 

o.o 
o.o 
o.o 

o.4 
0.1 
0.2 

33.6 
116.5 
87.2 

o.o 
o.o 
o.o 

o.o 
a.a 
o.o 

1.0 
0.1 
0.4 

a.a 
a.o 
o.a 

8.9 
9,5 
9.3 

3.7 
4.9 
4.5 

33.5 
6.4 

16.a 

Oct 

20.0 
13.0 
17 .1 

5.0 
a.a 
2.4 

a.2 
a.a 
a.l 

0.7 
0.2 
0.4 

0.0 
a.a 
o.o 

2.1 
1.6 
1.8 

43.2 
68.3 
58.6 

o.o 
o.a 
o.o 

a.a 
o.o 
o.o 

13.6 
3.9 
7.6 

0.3 

* 0.1 

2.7 
1.9 
2.2 

18.7 
19.8 
19.4 

31.0 
ll.9 
19.2 

Nov 

15.8 
9.l 

12.6 

5.a 
a.a 
2.3 

2.l 
a.9 
1.4 

a.8 
1.3 
1.1 

a.a 
a.a 
a.a 

l.6 
a.6 
l.a 

23.4 
43.5 
35.8 

a.a 
a.a 
a.o 

a.a 
a.1 
* 

31.5 
26.4 
28.3 

a.l 
a.1 
a.1 

0.1 
O.l 
a.1 

. 14.2 
26.3 
22.0 

19.B 
5.3 

10.8 

Dec 

8.8 
0.2 
6.0 

6.a 
a.a 
3.a 

a.2 
a.2 
a.2 

1.1 
a.8 
a.9 

o.a 
* 
* 

a.a 
a.1 

* 
l.6 
2.l 
1.9 

a.a 
a.a 
a.a 

a.1 
a.1 

·0.1 

27.4 
24.3 
25.3 

a.l 
a.o 
* 

a.a 
a.a 
o.a 

1.5 
2.7 
2.3 

10.1 
0.6 
·1. 7 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Table 7 • - Hont:hly mean catch per unit effort of fishes taken by 16-ft trawl I in ;::on"s ea,;t and west of the shipping 
channel and in all zon"s (tot:il) near the Salem Nuclear Gt!nernting Station, New Jersey, 1976. 

T<!mp. (C) max. 
min. 
x 

Salinity (ppt) max. 
min. 
x 

lllueback herring 

Alevife 

American ·shad 

vest 
east 
total 

west 
east 
total 

vest 
east 
to~al 

Atlantic menhaden vest 
east 
total 

Bay anchovy 

Mu=.'i.chog 

west 
east 
total 

vest 
east 
total 

Atlantic silverside west 
east 
total 

White perch 

Striped bass 

Weakfish 

Spot 

!io5choker 

110-minute haul 

~ O.a < n/T ~ 0.05 

west 
east 
total 

west: 
east 
total 

west 
east 
total 

west: 
east 
total 

west 
east 
total 

Jan 

4.0 
0.1 
1.4 

9.0 
o.:i 
2.5 

o.o 
o.o 
0.0 

0.0 
0.0 
o.o 

0.0 
o.o 
0.0 

o.o 
0.0 
0.0 

o.o 
0.1 

* 
o.o 
0.0 
o.o 

o.o 
o.o 
o.o 

7.8 
3.7 
o.s 

0.0 
o.o 
a.o 

o.o 
0.0 
0.0 

0.0 
o.o 
0.0 

1.6 
0.1 
o.s 

Feb 

8.0 
o.a 
3.9 

8.0 
o.o 
1.9 

* 
0.3 
0.3 

o.o 
o.o 
o.o 

o.o 
o.a 
o.a 

a.a 
a.a 
a.a 

a.a 
a.a 
0.0 

o.a 
o.o 
0.0 

0.0 
o.o 
a.o 

27.7 
4.S 

12.9 

0.1 
o.o 
* 

0.0 
0.0 
a.a 

a.o 
a.a 
0.0 

0.0 
o.a 
o.a 

Ma.r 

11. 0 
4.4 
7.7 

7.0 
o.o 
1.4 

2.2 
3.9 
3.3 

a.3 
a.1 
a.3 

* 
a.1 

* 
o.o 
a.1 

* 
16.2 
62.2 
48.2 

a.a 
a.a 
o.a 

a.a 
a.a 
a.a 

39.0 
12.5 
20.5 

a.o 
a.a 
o.a 

o.a 
o.a 
o.a 

a.a 
a.o 
a.o 

3.2 
1.2 
1.8 

Apr M3y June July Aug Sent 

18.3 
7.8 

12.6 

12.8 
0.0 
3.5 

0.3 
0.1 
0.2 

0.3 
o.s 
0.5 

o.o 
*· 
* 

0.1 
0.2 
0.2 

254.3 
298.5 
285.1 

0.0 
o.o 
o.o 

0.0 

* 
* 

12.3 
7.a 
8.6 

o.o 
* 
* 

o.o 
* 
* 

0.8 
0.3 
0.5 

22.8 
3.1 
9.1 

19.4 
14.1 
17.3 

a.a 
0.0 
3.0 

0.1 

* a.J.. 

a.a 
a.1 

* 
a.o 
a.a 
a.a 

0.1 

* 
a.1 

41.l 
34.a 
36.5 

a.a 
0.0 
a.o 

a.o 
o.o 
a.o 

7.1 
4.a 
5.1 

o.a 
0.0 
a.a 

"' 
* 
* 

27.8 
18.1 
22.2 

12.0 
o.o 
4.0 

0.0 
o.o 
o.o 

o.o 
0.0 
0.0 

o.o 
o.o 
0.0 

5.1 
0.6 
1. 9 

il. 9 
62.3 
65.a 

o.o 
o.o 
o.o 

o.o 
* 
* 

12.7 
5.S 
7.7 

0.0 

* 
* 

0.0 
o.o 
a.o 

26.8 72.3 
29.8 146.4 
28.7 125.5 

36.8 
9.8 

19.4 

8,5 
5.6 
6.4 

27.2 
22.8 
25.5 

14.0 
1.0 
5.9 

• 
0.0 

* 
o.o 
* 
* 

a.a 
o.a 
o.o 

5.3 
2.0 
J.l 

49.7 
89.8 
76.9 

o.o 
o.o 
0.0 

o.o 
o.o 
0.0 

0.2 
0.1 
0.1 

* 
* 
* 

15.7 
11.3 
12.7 

38.4 
55.9 
50.3 

10,7 
3.4 
5.7 

27.0 
22.6 
25.0 

15.0 
1.0 
5.6 

0.0 
0.0 
o.o 

0.0 

* 
* 

o.o 
0.0 
0.0 

4.6 
1.4 
2.4 

23.9 
18.8 
21.9 

15.0 
0.0 
7.1 

0.0 
0.0 
0.0 

0.0 
0.0 
o.o 

o.o 
0.0 
0.0 

1.1 
0.6 
a.7 

128.7 280.0 
61.2 123.6 
82.2 168.4 

o.o 
0.0 
o.o 

0.0 
o.o 
o.o 

0.1 
0.1 
0.1 

o.o 
o.o 
o.o 

12.1 
8.5 
9.6 

3.0 
5.7 
4.9 

8.8 
4.2 
5,6 

a.a 
o.a 
a.o 

o.a 
a.a 
a.o 

* 
* 
* 

0.0 
a.a 
o.a 

5.a 
2.a 
2.9 

2.3 
2.6 
2.6 

6.6 
2.6 
3.7 

Oct 

18.3 
14.0 
16.2 

17.0 
o.o 
4.7 

a.7 
0.6 
0.7 

0.6 
0.7 
0.6 

0.1 

* 
* 

4.6 
1.6 
2.6 

lal.2 
61. 7 
74.2 

a.o 
o.o 
0.0 

o.a 
* 
* 

4.1 
2.5 
3.a 

* a.! 
* 

1.6 
a.8 
i.a 

10.l 
5.8 
7.4 

3.9 
3.2 
3.4 

Nov 

10.l 
5.1 
s.o 

14.a 
a.o 
4.5 

1.1 
4.4 
3.5 

2.6 
1.2 
1.6 

a.a 
a.o 
o.o 

0.3 
4.0 
2.9 

o.a 
3.1 
2.5 

0.1 
o.a 
o.o 

a.o 
* 
* 

30.3 
7.8 

14.3 

o,o 
0.0 
0.0 

o.a 
* 
* 

10.9 
5.9 
7.1 

5.7 
1.4 
2.6 

Dec 

4.9 
0.7 
2.8 

9.a 
La 
4.4 

a.a 
a.a 
a.o 

a.o 
a.o 
a.o 

0.0 
o.o 
a.o 

0.0 
0.0 
a.a 

o.a 
o.o 
o.a 

o.o 
a.a 
o.a 

o.o 
o.o 
a.a 

6.1 
2.0 
3.3 

0.1 
o.o 
* 

0.0 
o.a 
o.o 

o.a 
o.o 
0.0 

0.3 
0.1 
0,2 



• 
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Table 8. - Periodicity of tidal currents (fps) during average .tide (6 hrs, 12 min) near S.N.G.S., June-October, 
1976.* 

Tide velocity (fps) o.o-o.s 0.6-1.0 1.1-1.5 1. 6-2.0 2.1-2.s 2.6-3.0 3.o+ 

Frequency (%) 4.6 35.2 34.1 17.8 4.8 2.7 0.8 

hrs:min/tlde 0:17 2:11 2:07 1:06 0:18 0:10 0:03 

Cumulative % 4.6 39.8 73.9 91. 7 96.5 99.2 100.0 
100.0 95.4 60.2 26,1 8,3 3,5 0,8 

Cumulative 0:17 2:28 . 4:35 5:41 5:59 6:09 6:1~ 

hrs:min - 6:12 5:55 3:44 1:37 0:31 ·0:13 0:03 

*From EG&G· 1976a, 1976b, 1976c. 
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- A chronological summary of cold shock experiments on blueback herring, Alosa aestivalis. All tests 
were conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

.TIME< l·fr~:;;, i CUNTl«DL. EXF'EF~IMElHAL ~:) .L ZE l:\,~1i·IGE 

(fl... IN rlf'i) tli''1LINITY ;:;CJNTl'~OL. EX1°·1::,:~, 

T1'.~i"l1:.· (CJ 
NO. NO, WITH ND, ND, ML WITH 

( F'i"T) r:::1-·1::-cc) O\M I"' '~ I "t /' ,., • 

1 1::.r1r· \ t, / 

J.0 () 
,, 
'.) . ... , 
... -.:. 

4 . 
1::· 
,,) 

.~ .. ~·1 

... ~-.~: 

:i. '·) :I. 0 () 

9,::, 

~t c·1 J.:i.::\ ·''\ 
\':) • El 1-=1 l rp :L () 0 

·:.;)6 

94 1. 1' ,, 4 :i. 9 20 ,:. () 

2 
~) . 

~u 
2,$ 
:?.El 

123 4 19 20 () 

~) . 
:.: 1 
:~~ r., 
4b 

B2 :L02 /.; I:!" . ,) 1 .:'> 16 • 1::· 

·' :LO 0 
2~> 

82 7'/ l~i l\~J :L.:'i. 5 [i 0 
l')i. 
,:.,\o) 

!::; 
1 ~:·; 

4 
~5 .... } 

.t.~ 

4 

1::· 
,,) 

l} 

1::· 
,) 

4 

1::· _, 
5 

1::· 1::· 

"' ..J 
1::· 
,,} 

r::· 
,,) 

1::· 
,,) 

!5 
1::· 
..J ~i 

~-j 

~j 

!:=; 

:t () 
a 

:I. 0 
a 

DE.:'1D L. (), E, * 

0 
:L 
:l 
1 
:L 

1 

1 

0 
0 
0 
0 
0 

0 
0 
0 
() 

2 

,., 
..... : 

1 
0 
0 
0 
2 

() 

0 

0 
0 
0 
() 

0 

0 
0 
0 
:l 

1 

1 

4 
3 
() 

4 
2 

. 1 
() 

1::
,J 

!) 

2 
:l 
0 

1 () 
:to 

1 () 
10 

DE1~D L.D.E. 

() 

0 
1 
2 
!5 

0 

() 

0 
1 
3 
4 

0 
;·5 

4 
1::· 
,.) 

0 

0 

1 
4 
2 ,., 
,;.. 

() 

') 
,;.. 

3 

1 
0 
1 
1 
() 

1 
1 
1 
() 

2 

'· 

* = Loss of equilibrium 
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Table 9 . - Continued. 

27 JUN Tl 

2/ JUN Tl 

1 .. ;uL. '?? 

1. ,JUL /"/' 

• 

SI1'.E i'(1'~1Ndi::: 

en .. rn 1-ii"'i / 
1"1 IN. i''11~=1A ~ 

., -~ .. , 

.I, l..J / 

21 

21 38 

21 3B . 

21 37 

24 

• 

G1=1LINITY 
< 1c·1-··r l 

• 

1~CCLif'l .. 
TEHI" ( <:: l 

16 

:1.6 

2!5 

• 

c (J l'i 'j i:.~ :JI... 
T E.t·lr:· ( C) 

25 

25 

25 

~, ... , 
a:. I 

EXi:··i~ .. i:( .. 

·r E1'i:'' \CJ 

12 

:LO 

a.5 

6 

:1.3 

l :I. 

• 

·1 I Mi:: { Hi';:i3,) 
fl'WM s·r ,:;i·(f NU. 
DF TEGT 1'°11...IVE 

.o 
() .1 
8 

26 

() 

9f.> 

() 

23 
31 
47 
7J. 

() 

0 .1 
2:3 

() 

0.:1. 
(). 7 
1.!5 
B, !'5 

2:3 

0 

0 

:LO 
:lO 

i:; 

:lO 
:LO 
1 () 

f.j 

:LO 
10 

10 
:L () 
:L () 
10 
:LO 
:LO 

:1.0 
:LO 
10 

:LO 
:LO 
:LO 
:LO 
10 
:l () 

~3 

fl 

'" \:) 

7 
? • 

CDNTRDL 
ND, ND, WITH 
Iii~;:1[1 L, D. E, 

0 
2 

0 
0 
2 

0 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
:L 

0 
0 
1 
:I. 

0 .·· 

:I. 

0 
0 
1 

0 

0 
0 
() 

0 
0 

0 
0 

() 

0 
() 

0 
0 

() 

0 
() 

0 
0 

~ 

ND, 
1'.'iLIVE 

:LO 
;:; 
1::" 
,J 

:L 0 
:LO 
10 

2 

10 
10 

10 
10 

7 
3 
1 
0 

10 
10 

0 

10 
10 

9 
6 
:L 
() 

:L () 
:LO 

9 
'l 

:L 0 
10 

6 
5 • 1:.-
,J 

EXPEi~ I MENTr1L 
ND. ND. l~ITH 

DEAD L.D.E. 

1 
5 

0 
0 
8 

0 

0 
3 
7 
9 

:l() 

0 
10 

0 
1 
4 
9 

10 

0 
:L 
1 

0 
4 
!5 
1::· 
.J 

2 
2 

:L 
7 
2 

0 

1 
6 
:~ 
1 
0 

5 
0 

1 () 
9 
6 
1 
0 

1 
0 
() 

.. , 
"-

:l 

• () 

() 

N 
....... 

• 
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Table 9 . - Continued. 

D1~TE 

;:; I Zi'.c ;:;;,::1NGEC 
(fi_ IN di·)) 
f'i J ;~. i"1t1X ~ • 

HLOSA AESTIVALIS 

l . .JUL /''/' 

L5 SEF' 7? 25 

13 <'.iEF' "')')' 23 44 

2G bE? '/? 27 ,~s 

2.;:1 SEF' 77 27 68 

24 

28 SE!-'' T? 28 

28 

• 

s,:.1LINITY 
(J"PT) 

7 

p I::' 
1 • ..J 

.. 7.5 

9 

1:l. 5 

• 

1:1cCL.Ii'i, 
TEl·~I''( C) 

23 

1 , 
Cl . 

19 

CClNTl':OL 
TEi'W<C:> 

1.7. !'.i 

1.7.5 

1.6 

• 

EXPEi:~. 

TEMJ"(C) 

:1.:3 

11 

1 () 

8 

(, l!:' 
Ot'"' 

'I 

• 

TINE ( 1-ll';;G, > 
FFWM ST1~d':T NO, 

• 

OF TEST ALIVE 

() 8 
~'i, B B 

23 8 
5\f 7 

0 10 
9.~ j_() 

() 10 
96 :LO 

() :LO 
S:'C> 10 

0 10 
2:1. 10 
46> 10 
~'i:-1 :LO 
,!,<J :L 0 
'?6 10 

0 10 
2~) :LO 
1::·1 
~>,::. p ., 
/)().• t' ) 
in, a 

0 10 

'If.· 10 

() :LO 
24 :LO 
~'.ii> 10 
96 10 

•• 

CONTl';;DL 
NO, NO, WITH 
DEi~D L, D, E, 

0 
0 
.1 

0 

0 

0 

0 
0 
0 
0 
0 

0 ,., ... 
2 ,., ... 

() 

0 
0 
0 

0 
0 
0 

0 

0 

0 

0 
·O 

() 

() 
() 

0 
0 
0 
0 

0 

0 
0 
0 

• 

NO. 
ALIVE 

:LO 
10 

;5 
0 

:L 0 
10 

10 
10 

10 
:LO 

10 
8 
7 
4 
3 
:l 

:LO 
6 
6 
4 
4 

10 
:LO 

10 
B 
8 
8 

• 

EXPEi'( I MENTAL 
NO, NO, WITH 
DE1;D L, (). E. 

0 
7 

10 

0 

0 

0 

2 
3 
6 
7 
r; 

4 
4 
6 
6 

0 

2 
2 
2 

4 
0 
0 

() 

0 

() 

l 
:3 
1 
2 
1 

0 
'1 

--0 
0 

0 

0 
:l 
:L 

• 

N 
00 



Table 9. . - Continued. 

SIZE F~1=1NGE 
(TL IN Mi'D 
rim. Mr-1x. 

{1L.CJ.S,:1 1~1EST I t;,:,1_ IS 

6 OCT l'l 

6 OCT 77 

2.':. ClC:T 77 

26 OCT 77 

26 OCT "/'7 

26 OCT Ti' 

• 

2G 

'J ' ~ . .:. 

29 

37 

S? 

36 

• 

61 

c:iO 

69 

70 

l'O 

I' 1 

TIME ( Hi'~'.3,) 
~)1'.iL.INITY ,:,ccu:t·I, CDi'fl'l'i:OL EXPEJ~. FFWM STi'1l'(t' NO. 

CPPTl TEMPCC> TEMPCC) TEMPCCJ OF.TEST ALIVE 

!
., 
J 

7 

10 

7.5 

6 

• 

·1 I'~ 
J. ">' 

J.::i 

10+5 

J.0.5 

l0.5 

• 

21.5 

15 

11. 

• 

,(, 1::· o ..... J 

I' 

9 

7 

5 

3 

0 
24 
4El 
<itj 

0 
:L 9 
3~J 
49 
/'~) 

96 

0 
49 

101 

0 
'76 

0 
96 

() 

31 
•il:l 
I'::\ 
'.i'6 

() 

24 
52 
n 
91.1 

• 

10 
10 
:LO 
:LO 

10 
10 
10 
:LO 
1.0 
:LO 

:LO 
:L () 
:1.0 

:LO 
:LO 

:L () 
10 

:LO 
1. () 
:1.0 
1 () 
:I.() 

:LO 
:LO 
:L () 
:LO 
10 

• 

CONTJ;;OL 
N(), NIJ, WITH 
DEi;D L, D, E, 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

• 

EXPER:CMENT1'.'.\L 
ND, NO, ND, WITH 
ALIVE DEAD L.O.E. 

10 
9 
13 
8 

:LO 
1() 

') 

8 
7 
6 

:LO 
10 

3 

10 
:LO 

1 () 
10 

:LO 
10 

9 
B 
B 

10 
9 
8 
4 
0 

• 

1 
'" .:. 

2 

0 
:L 
2 
~) 

4 

0 
7 

() 

0 

0 
l 
2 
2 

1 
2 
6 

10 

• 

1 
0 
1 

1 
1 
0 
1 
0 

1 
1 

0 

0 

l 
0 
0 
() 

() 

0 
3 
0 

( 

N 
\0 

• 



• • • • • • • • • • 
Table 9 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
;::;ILE i'\(-iNGE 
\TL IN MM) 
i"·iil~, M1~X. 

ALGSA AESTIVALIS 

8 i-l0l.) J'7 77 

8 NOV T/ ~12 BO 

15 N()t; 7? T? 

15 NOIJ 77 4
,., ... ?9 

:i.5 NWJ 77 6? 86 

Tii·1E.( Hi~:s,) 
SALINITY ACCLIM. CGNlRDL EXPER, FROM START NO, 

CPPT) TlMPCC) ~~MPCCI TEMPCCl OF TEST ALIVE 

:LO 

'?. 5 

c1 

~) 

10 

•.• , 1::· 
/ • ,J 10 

7 

7 

6.5 

.3 

1 

'l ... 

1 

4 

() 1 () 
·l:·5 :LO 
79 10 
~r·c. 1 () 

0 :LO 
'N.1 10 

() :LO 
0.1 10 

2~3 1 () 
30 10 

0 :L () 
3:1. 10 
47 1 () 
"11 :LO 
7'i' 10 
s:.6 :LO 

0 :l() 

(). 4 10 
_..., •v 

.-·;~) :t () 
cl1 10 
47 1 () 
9ci :I.() 

() 10 
2::1 10 
:?:L .9 
}'1' 9 
96 'i' 

0 10 
2:3 10 
4/ 9 
55 S' 
·79 9 
96 'i' 

CONTl:~DL 

NO, ND, WITH 
DEr~1D L, D. E. 

0 
() 

0 

0 

0 
0 
0 

·O 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
:l 
1 

0 
1. 
1 
1 
:l 

0 
() 

0 

0 

0 
0 
0 

1 
1 
1 
1 
1 

0 
0 
1 
1 
1 

0 
0 
0 
0 

0 
0 
0 
0 
0 

EXP[;J~IMENT1~L 
NG, NO, NO, WITH 
ALIVE DEAD L.O,E, 

10 
10 

'l 

10 
:LO 

10 
10 

2 
0 

10 
:LO 

8 
7 

3 

:LO 
10 

9 
8 
:l 
0 

10 
9 
9 
"/ 
5 

10 
CJ 
B 

2 

0 
1 
1 

0 

0 
13 

1() 

0 
2 
~5 
~) 

7 

() 

1 
2 
9 

:LO 

1 
1 
:s 
5 

1 
'1 ... 
5 
5 
B 

l 
() 

() 

B ,, 
.,; 

0 

2 
() 

3 
1 
() 

4 
9 
B 
1 
0 

1 
3 
2 
() 

1 
:3 
1 
3 
2 

w 
0 



Table 9 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------

DATE 

SIZE ~ANGE 
ClL IN MMl 
MIN. MAX, 

TIMECHRS,) 
SALINilY A~CLIM, CONTROL EXPER. FROM SfART NO, 

CPPTl TEMPCCl TEMP CCI. fEHPCC) OF TEST ALIVE 

CONTROL EXPERIMENTAL 
NO. NO. WITH NO. NO, NO, WITH 
DEAD L,O,E, ALIVE DEAD L.O,E. 

-------------------------------------------------------------------------------------------------------------------------------
ALOSA AESTIVALIS 

23 NOV 77 39 78 10 4 2 0 
96 

23 NOV 77 43 78 8.5 1 0 
0.1 
7 ~ 

·~ 
48 
79 
96 

23 NOV 77 78 10 5 4 0.2 0 
0.1 
~ ~ 
/1J 

28 
48 
~· J~ 

• • • • • • 

10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

• 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

• 

9 
9 

10 
10 

9 
7 
6 
3 

10 
10 

9 
6 
1 
0 

,. 

0 1 

0 1 
1 0 
3 0 
4 4 
7 2 

0 ~ 
J 

1 6 
4 5 
9 1 

10 0 

• 

(./,) 

~ 
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Table 10 .. .., Summary of all cold shock tests on blueback herring, Alosa aestivalis, after 4-, 2l~-, 48-, 72-, 
and 96-hour exposure times over a range of acclimation temperatures. 

' . 

--------------------------------------:.------------------~-----------------------------------------------------------------· TOTAL LENGT~ CMH> SALINITY ACCLIM. TEMP. 
DATE MIN, MAX. MEAN <PPT> CC> <F> 

EXPER,. TEMP. NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
<C> CF> EXP. ORG. X MORT, Z MORT. % MORT, Z MORT X MORT, 

---------------------------------------------------------------------------------------------------------------------------· 
ALOSA AESTIVALIS 

16 MAR 76 75 

11 MtW 74 100 

11 1-ltW 76 100 

.11 MiW 76 94 

11 M1W 76 108 

29 APli: . 7? 92 

29 P1PR /'7 HO 

29 (\F'R 77 87 

27 .JUN Tl 2:L 

27 JUN "77 ·21 

2? .JUN /'7 2~"i 

27 JUN T7 26 

l .JUl ?7 25 

1 ,.JUL 77 20 

1 ,.JUL 77 26 

13 !3EF' 77 . 25 

13 !JEP 77 23 

20 !JEF· 77 27 

20 !iEF l'7 30 

132 

115 

112 

116 

123 

102 

97 

96 

107 

37 

38 

38 

34 

37 

40 

48 

44 

52 

53 

94,8 

108.6 

106 

106.8 

112.a 

87.6 

94,7 

40.3 

29.8 

3:3.2 

32.7 

31.6 

41.1 

a.a 

·.a.a 

4· 

4 

6 

6 

7 

6.5 

7 

7 

6.5 

7 

10 

19 

19 

19 

19 

16 

)6 

16 

16 

25 

25 

25 

25 

26 

26 

26. 

17.5 

23 

23 

50 

66 

66 

66 

66 

61 

61 

61 

61 

77 

77 

77 

79 

79 

79 

64 

64 

73 

3 

10 

10 

6 

6 

10 

0 

6 

12 

10 

6 

13 

11 

9 

13 

11 

10 

8 

37 

50 

50 

43 

43 

50 

46 

43 

39 

47 

43 

l=''l ..J ... 

413 

55 

52 

50 

•16 

5 

5 

5 

10 

10 

10 

10 

10 

. 1() 

10 

10 

10 

10 

10 

10 

10 

1() 

0 

0 

0 

0 

0 

O· 

0 

0 

0 

0 

0 

0 

40 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

60 

60 

0 

0 

10 

0 

0 

30 

100 

100 

10 

40 

70 

0 

0 

0 

20 

100 

0 

0 

100 

100 

0 

90 

100 

100 

10 

40 

70 

0 

0 

0 

30 

100 

0 

0 

100 

100 

0 

100 

100 

100 

10 

50 

100 

0 

0 

0 

70 

100 

0 

0 

100 

100 

0 

100 

100 

100 

10 

100 

0 

() 

0 

9;) 

w 
N 

• 



Table 10 . - Continued. 

- ~ . ~ ' . ·; 
•• '·t I ~J., •''. ,', 

. . . . ----------------------------------------------------------------------------------------------------------------------------
TOTAL LENGTH CMM> SALINITY·ACCLIM. TEMP. EXPER. TEMP. NO. OF 4 HOUR· 24 HOUR 48 HOUR 72 HOUR 96 HOUR 

Dr-1TE MIN. Mt1X. ME1~N (F'F'T> (C) (f) (C) CF> EXF't mm. " Mmi:T. 4 MORT. :v. 1101n. :i.: MORT :v. MDf(f. . . . ----------------------------------------------------------------------------------------------------------------------------

28 DEF' 77 24 

28 SEF' 77 2'1' 

28 ~3EF' 7 7 29 

2a SEF' 77 31 

6 DCT 77 26 

6 !JCT '77 ~iO 

26 !JCT 77 46 

26.DCT '77 40 

26 !JCT 77 37 . 

26 DCT Ti' 36 

8 NOV 77 42 

El MDV 77 •13 

8 NOV 77 32 

15 NOV 77 ·45 

15 NOV 77 ,l2 

15 1-JOV 77 i'O 

15 NOV 77 67 

23 rmv 77 39 

23 NOV 77 43 

23 NOV 77 ~)2 

• • 

52 

64 

71 

60 

60 

69 

75 

·10 

70 

71 

87 

77 

80 

79 

90 

66 

74 

75 

77 

38.6 9 

11.5 

47.6 .7 

50.4 9 

38.6 8 

60.3 7 

62 8 

56.1 10 

58,;3 

60.3 6 

66.3 10 

5'J.8 

5'J. 4 

63.5 

63.7 8.5 

77,4 9 

57.6. 10 

57.7 

66,8 10 

• • 

. . . 

10 

19 

19 

19 

15 

. 15 

61 

66 

66 

66 

59 

.59 

10.5 51 

10,5 51 

10,5 51. 

8 46 

8 46 

8 46 

6 43 

6 43 

10 50 

10 50 

5 41 

5 41 

5 41 

11 

9 

6.5 

. 7 

5· 

9 

7 

5 

·3 

5 

3 

1 

2 

1 

4 

2 

2 

44 

52. 

48 

44 

45 

41 

48 

45 

41 

3'7 

41 

37 

. 34 

36 

34 

49 

36 

36 

1 -- ·-. 34 

0.2 32 

• 

10 

10 

10 

10 

. 10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

1() 

10 

10 

9 

10 

10 

• 

9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

·o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20 

10 

0 . 

0 

0 

0 

0 

10 

.o 

0 

80 

0 

10 

10 

10 

0 

10 

10 

• 

40 

0 

20 

20 

10 

0 

0 

0 

10 

10 

0 

0 

100 

20 

90 

10 

20 

0 

30 

90 

• 

40 

0 

20 

20 

.20 

0 

0 

0 

10 

20 

0 

0 

100 

30 

90 

10 

50 

0 

30 

100 

60 

0 

20 

20 

40 

0 

0 

0 

20 

100 

10 

0 

100 

70 

100 

50 

00 

0 

70 

100 

• • 
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Table 11. - Percent occurrence by month of ambient water temperature of or below 5 C in the Delaware River near Artificial Island, 1969-76. 
1 

~ 2 c <Jc :5 4 c ::;sc 
Dec Jan Feb Mar % :i:r Dec J;n Feb Mar % :ii:r Dec Jan Feb Mar % l'.r Dec Jan Feb Mar 

1969-70 - - 72. 7 4.0 - - - - - - 100.0 46.0 - - 100.0 78.0 
19i0-71 -- - - - - - - - - - - - - - - - - - -
1971-72 0.0 26.2 98.0 2.1 10.2 0.0 42.6 99.6 3.3 11.8 0.0 65.3 100.0 4.1 13.8 25.4 99.9 100.0 27.4 
1972-73 o.s 37.1 58.9 1. 9 7.9 2.7 52.0 70.2 9.3 10.8 30.2 78.1 82.6 20.3 17.3 62.2 99.2 100.0 20.6 
1973-74 0.0 11). 7 46.0 - 0.0 49.8 56.4 - o.o 67.2 90.3 - o.o 84.7 97.2 
1974-75 o.o 0.0 4.2 o.o 0.3 o.o o.o 24 .3 o.o 1. 9 o.o 19.5 73.8 1.6 7.5 6.7 78.1 89.3 42.3 
1975-76 1. 9 8.14 63.7 0.0 12.1 11.l 99.6 73.0 o.o 15.2 22.9 100.0 82.9 o.o 17.0 30.8 100.0 88.6 o.o 

n~~1n 7.6 9.9 13.9 

1
nata [rom Reedy Island monitoring station, U.S.G.S. 1969-76. 

Aer 

o.o 
-

0;16 
o.o 

0.0 
o.o 

• 

% :i:r 

-
20.9 
23.1 

17.6 
18.l 

19.9 

• 

w 
~ 

P>-



Table 12 . - A chronological summary of cold shock experiments on alewife, Alosa pseudoharengus, All tests were 
conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

~;;I :ZE 1:~,:iNDE 

er;_ IN i'frD 
Mii'-J. M1~1Xo 

ALOSA PSELJDOHAR~NUUS 

8 ,JUN 76 

3 JUN '77 

... 
() ..JUN Tl 

8 ,JUN /'7 

J.O JUN '7'7 

• 

1:1. 2 

.1 :l'7 

11'i' 

44 

36 

;5:;; 

36 

41 

• 

:J.30 

L . ., 
o .. :> 

51 

~.'i 1 

~)0 

SALINITY ACCLIM. CONTROL EXPER. FROM START NO. 
CPPT) TEMP~Cl TEMPCCl TEMPCCl OF TEST ALIVE 

7 

4 

!7j. ~) 

!3 . 5 

5 

• 

:1.9 

1 n 
7 

20 

20 

20 

20 

20 

• 

1 q 

20 

20 

:.w 

20 

::~o. 5 

21 

• 

0 
,., 
,-;) 

24 "' "' 

16 () ~::; 

24 1::· -· 
9 0 i:;· 

-· 24 1::• 
,,J 

12 () :LO 
'l6 10 

0 10 
91 •> 10 

"' ' () 1. () 
96 :LO 

)' () :L () 
0 .:J. :LO 
o,<;> :i. () 

4'7 :I.() 
'74 :l () 
96 1 () 

""I 
I {) 1.1 

0.2 :l1 
'77 11 
96> :L 1. 

1 :L () "l 
S'6 ('I 

' 

• • 

CONT/:;;UL. 
NO, NO. WITH 
DEPiD · L. D, E, 

0 

0 

0 

0 

0 

0 

0 
0 
() 

0 
0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 

0 

• 

EXPEF~IMENTAL 
NU. lW. ND, l~ITH 

ALIVE DEAD L,O.E. 

B 
B 

5 
5 

4 
4 

:LO 
:LO 

:l () 
10 

:LO 
:L () 

1 () 
1 () 

9 
'7 

1:l 
<J 
9 
8 

B 
'7 

• 

0 

() 

0 

.0 

0 

0 

0 
1 
3 
5 
6 

2 
2 
~5 

1 

• 

:L 

0 

() 

0 

0 

0 

·1 
() 
() 

1 
0 

() 

1 
() 

() 

• 
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Table 12 . - Continued. 

SIZE i:\1;1.~l:Jr:: 

\li...:i:Ni-IM) 
i··J:i:t·J. M1:1X. 

ALOSA FSEUDGHARENGUS 

14 .. iU:"~ l? 64 

40 

J.7 .. ;Ul·i "/? 

:l 3 .iUL. /} 61 d/ 

:L:.:21 .JL!i_ /' )' 58 B:3 

19 ~JUL. "// 

... , 
/' .. JUL /7 61 92 

/ ~Ii.IL /' / 64 •'\rt •. ')'.::_ 

• • • • • 

TIMECHi'~S.) 

S~LINITY ACCLIM, CONTROL EXPER, F~OM S'fART NO, 
C~PT> lLMP(C) TEMPICI TEMP!Cl OF ·rEST ALIVE 

, . ., .. , 
.::. ~:j S' () "i 

~;>6 "I 

21. 7 0 9 
19 9 
2? 9 
·13 9 

6 () :L 0 
'},;) :I.() 

:22 22.~j 7. ::5 0 :LO 
29 :1.0 
4B :lO 
'70 :LO 
96 10 

6 . 5 , ..... v. 
,,_; . 1::· ... 28 . ~) :J.2 . a::-.. . 0 :L () 

<lb :1.0 

1:· 1:· 29 28 5 1 () "' . ··' . () 10 
1::-,,, 10 
l :t () 

1:3. ~) 10 
9c., Hl 

30 29 :1.3 0 1::· 

"' ''Yb 5 

6 :••1::· 
.-:.: .. 1 0 :lO 

<?<!} :LO 

~) 
, ... ,:.· 
.•. : ~J 0 :LO 

~; ~:) 1.0 

• 

C:(JNTl'~(JL 

ND. ND, WITH 
I.11::i~1n L, D, E, 

0 

.0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

0 

0 

0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

() 

0 

• • 

EXPEl'~IMENT1:'.\L 

r~o. rw. iw. WITH 
ALIVE DEAD L.O.E. 

B 
6 
1 
0 

10 
:LO 

10 
c; 
B 
'7 
7 

10 
10 

10 
:l () 
:L () 

1 
1 

6 
,s 

:l () 
1 () 

10 
10 

4 

2 
7 
8 

0 

1 
2 
3 
3 

0 

0 
0 
9 
9 

() 

0 

0 

2 

3 
1 
0 

0 

() 

0 
0 
0 

0 

!) 

9 
() 

() 

0 

() 

0 

• 

Ul 

°' 
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Table 12 . - Continued. 

SI :ZE i(t1Ni.JE 
CfL. IN MM) 
MIN. M1C\X. 

AL.US~ PSEUDOHARENOLJS 

13 SEP 77 60 J.01 

60 1 :I.'/ 

13 SEY 77 94 

"i'3 94 

'i'4 

13 OC'I /'7 . ?B 

• • 

TIM1::<HI'~::;·, l 
SALINITY ~C~LIM, CUNTRCL EX~L~. FROM START NG, 

CPPTl TEM~CCJ TEMPtCl TEMPCCJ OF TEST AL.IVE 

• 

2:1. .5 

.··,1::- 1::· 
~: ... J • ..... 1 

2!5.5 

16 

:L 0 

22 

4 

• 

\) :I.O 
96) :i.O 

0 10 
96 10 

() 10 
}1 10 
96 :LO 

() :LO 
7B 1 () 
7'6 r; 

0 :LO 
22 10 
::10 :LO 
4,11 :LO 
}0 10 
9Ci 'l 

() :3 
22 ~3 
30 ;3 
50 3 
77 3 

• • 

CONTHOL 
NO. NO, WITH 
DEtiD L,Q,E, 

0 

0 

0 
0 

0 
:L 

0 
0 
0 
0 
1 

0 
0 
0 
0 

• 

0 

0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

EXPEH:CMENTAL 
ND I 1~0. ND. w I TH 
ALIVE DEAD L.O.E, 

:LO 
:LO 

:L () 
:L 0 

:LO 
:LO 
10 

:L () 
10 
10 

:LO 
9 

3 
2 

• 

0 

0 

0 
0 

0 
0 

1 
2 
5 
7 
13 

0 
1 
:3 
4 

• 

0 

0 

1 
1 

1 
1 

1 
~5 

2 
1 
1 

,., 
..,.; 

3 
1 
0 

• 
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Table l3 . - Summary of all cold shock tests on alewife, Alosa pseudoharengus, after 4-, 24-, 48-, 72-, 
and 96-hour e~posure times over a range of acclimation temperatures. 

---------------------~----------------------------------------------------------------------------------------------------~---
TOTAL LENGTH <MM> SALINITY ACCLIM. TEMP. 

MIN. M1iX. MEAN (f'PT) <C> <F> 

ALOSA PSEUDOHARENGUS 

2 ,JUN 76 116 

8 JUN /'6 117 

8 JUN 76 ·122 

3 JUN 77 45 

8 ,JUN 77 44 

.8 JUN T7 35 

8 ,JUN 77 39 

10 JUN 77 41 

14 .JUN /'7 44 

H JUN T7 •14 

17 ,JUN 77 40 

17 JUN 77 4~' 

13 JUL 77 61 

13 JUL '/7 5B 

19 • .JUL 77 64 

27 . .JUL 77 6:1. 

27 ,JUL 77 6!3 

13 SEP '17 71 

13 SEP 77 71 

128 

130 

134 

63 

51 

51 

50 

54 

57 

60 

54 

55 

87 

73 

79 

71 

101 

119 

124 

50. ·1 

48.6 

44,7 

44.3 

46.7 

52.9 

53,7 

50.9. 

49,9 

50.4 

71.4 

66 

'71,8. 

65 

88.8 

7 

4 

6 

5,5 

5.5. 

5 

6 

5 

6 

5 

6 

6 

.,. .., 

9 

a.::; 

22 

19 

19 

20 

20 

20 

20 

20 

23 

23 

23 

22 

22 

27.5 

29 

30 

21.5 

;;.!·1 t::; 

72 

66 

66 

68 

68 

68 

68 

68 

73 

73 

73 

72 

82 

EM. 

86 

77 

77 

71 

n 

EXPER. TEMP, NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
<CJ <F> EXP. ORG. Z MORT. ~ MORT, Z MORT, Z MORT Z MORT. 

10 

16 

9 

12 

11. 

9 

7 

7 

11 

9 

7 

10 

13 

10 

.15 

13 
...... 

50 

61 

48 

54 

52 

48 

45 

45 

52 

48 

45 

4<] 

46 

55 

50 

55 

50 

59 

55 

8 

4 

10 

10 

10 

10 

11 

8 

9 

8 

10 

10 

10 

10 

6 

10 

10 

10 

10 

0 

0 

0 

0 

0 

0 

10 

18 

0 

0, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

18 

0 

0 

25 

0 

0 

0 

90 

0 

0 

0 

0 

0 

0 

0 

0 

30 

18 

0 

0 

100 

0 

20 

0 

90 

0 

0 

0 

0 

0 

0 

0 

0 

30 ' 

l8 

0 

0 

100 

0 

30 

0 

90 

0 

0 

0 

0 

0 

() 

() 

0 

60 

27 

12 

44 

100 

0 

30 

0 

90 

0 

0 

0 

0 

0 

w 
()) 

I 

I 
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Table 13 • - Continui=d. 

TOTAL LENGTH CMM> SALINITY ACCLIM. TEMP.. EXPER, TEMP; NO, OF 4 HOUR 24 HOU~ 48 HOUR 72 HOUR 96 HOUR 
DATE MIN, MAX, MEAN CPPT> CC> CF> <t> <F> EXP, ORG. % MORT. % MORT. % MORT. % MORT % MORT, 

ALOSti F'SEUI•OHARENGUS 

13 SEP 77 70 94 77,5 7 21,5 71 11 &:. .. ,, .,_ 10 0 0 O· 0 0 

20 SEP 77 75 82 77,9 9,5 25.5 78 10 50 10 0 0 0 0 0 

20 !JEP 77. 75 83 79,4 7,5 25.5 78 B 46 10 0 10· 50 70 80 

13 IJCT 77 78 85 82.5 7 16 61 4 39 4 0 '' '0 25 75 100. 

P> . 

. . 

• • • • • • • • • • • 
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Table 14 . - A chronological sun)tnary of cold shock expe·riments on American shad, 1\losa sapidissima. 
were conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

SIZE f(,~·,NGE 

en_ 1 h i·H-1 1 

ALLISA SAPIDISSIMA 

2? ,JUN l7 :n 

31 

2/' . .iUN "l? 

2? JUL "/'7 36 !'.)0 

;(? JUL T? 41 ··19 

6 UC"f 77 /' () 

S1=1L.INITY 
( Pi'"f) 

7 

6.5 

10 

t1CCLIM, 
TEl·iP < C;. 

'"!•:!' 
..:... ... J 

1.~.i 

CONTJ;:Cil ... 
TEMP(C/ 

24. ~5 

TEl·J? < C j 

:I.;.~ 

a.5 

:LO 

I HiE \HJ'(!'.i,) 
FROM !3Ttil'rl" NO• 
OF TEST ALIVE 

() :L () 
9~) :L () 

() :L () 
22 :w 
46 :to 
"70 1.0 
lB 10 
96 10 

() :LO 
0.1 :LO 
1 10 

~~2 1.0 
~~o 1 () 
46 :LO 

0 :I. 0 
o. :L :1.0 
0 .2!) 10 
s 10 

2:3 10 

0 9 
119 9 
~)6 9 
') ~) 9 

0 9 
25 9 
~11. 'i 

0 10 
('\.( 
'1\.) :LO 

CDNTl'~OL 
NO, NO. WITH 
DE1~D L,iJ,E. 

0 

0 
0 
()" 

0 
0 

0 
0 
0 
0 
() 

0 
0 
() 

0 

0 
0 
0 

0 
0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 

() 

ND, 
1~L:CVE 

10 
10 

:to 
9 
"1 

·1 
3 

9 
'l 
''i 
4 
1 
0 

9 
''i 
B 
!3 

'1 
B 
0 

9 
9 

• 

All tests 

EXPEl~IMENT1'iL 
NCJ, NO. WITH 
DE1U1 L, (J, E • 

() 

1 
;3 

6 
·7 

0 
0 
5 
B 
'l 

0 
2 
7 

10 

0 
1 
:l 

1 
9 

() 

() 

0 
1 
0 
() 

1 

4 
0 
·1 
1 
() 

10 
B 
3 
() 

1 
0 
() 

1 
0 

() 

• 

.p. 
0 



Table 14 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------

DATE 

SIZE RANGE 
(TL lN MM> 
MIN. MAX. 

TIMECHRS,) 
SALINITY ACCLIM, CONTROL EXPE~. FROM STARf NO. 

CPPr> TEMP(L) r2MPCCl TEMPCC) OF TEST ALIVE 

CONTROL EXPERIMENTAL 
NO, NO. WITH NO, NO, NO, WITH 
DEAD L.O.E. ALIVE DEAD L.O.E, 

-------------------------------------------------------------------------------------------------------------------------------
ALOSA SAPIDISSIMA 

6 OCT 77 . 45 ~n 

/V 8 15 15 7 0 
96 

6 OCT 77 37 72 ; 15 15 0 
20 
33 
50 
74 

26 OCT 77 49 69 10 11 11.5 7 ·o 
96 

:6 OCT 77 50 71 7,5 11 11.5 5 0 
56 
96 

26 OCT 77 75 11 11.5 0 
24 
31 
48 
52 
73 

8 NOV 77 52 80 10 7 7 0 
73 
80 
96 

8 HOV 77 75 7 7 3 0 
32 
48 
73 
96 

3 HGV 77 7 7 1 0 
0.1 
~ ~ 
J+~ 

8 
24 
30 

• • • • • • 

10 
10 

10 
10 
10 
10 
10 

10 
10 

10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

• 

0 

0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 
·o 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

• 

9 
9 

10 
10 
10 

0 

10 
10 

10 
10 

9 

10 
10 

9 
J 
1 
0 

10 
10 
10 
10 

10 
10 
10 

7 
3 

10 
10 
e 
7 
1 
0 

• 

0 

0 
0 
5 

10 

0 

0 
1 

0 
1 
7 
9 

10 

0 
0 
0 

0 
0 
3 
7 

0 
2 
J 
9 

10 

• 

0 

1 
5 
5 
0 

0 

1 
0 

5 
5 
3 
1 
0 

1 
2 
3 

1 

3 

9 
8 
7 
1 
0 

• 
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Table 14 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
EJZE i:;:1~1NGE 

(IL. IN i·lM) 
i°-°iIN. i'i:-,;.:. 

f)1'.\L. Ii·< IT'( 
</"PT; 

............ , .. ,. 
j•·:; •• ,.t .. :MO ,J, l'I. 

·1·i:.f··11:.· \ c) 
i.:o,-~TFiOL. 

T1::1·fr·\Ci 
cxe1::.i:~" 
n:.;-.w < c) 

f'Ii·"i::: < i·ll:~:b. ) CDNTl'(DL EXl'''EH I/1ENTF-1L 
Fl·it:fr1 ;;n ,:.1i'(f i·<O, NG, NU, WITH ND, MO. ND. WITH 
DF ·r·EsT DE1'.\D L,D,E, ALIVE DEAD L,O,E. 

-------------------------------------------------------------------------------------------------------------------------------

23 ND'.i // /'4 l () .. ; () 

-~·1 
,.,,.., 
..:.: ~j 

;:-·:.? 
9C> 

60 .. 11'. .. 

I ...J 4. !) :I. () 
I') C) .;..,,, 
4B 
~'i4 

79 
9,~ 

:LO 
:1.0 
:J. (/ 
:i. (i 
:I. 0 

:lO 
10 
:I.() 
1 () 
:L () 
10 

0 
0 
0 
0 

0 
0 
0 
0 
0 

() 

0 
0 
0 

() 

() 

0 
0 
0 

:l () 
:LO 

9 
.s 
2 

:LO 
7 
4 
2 
1 
0 

0 
1 
4 
B 

3 
6 
8 ,., 

10 

,., ... 

4 
4 
2 
1 
0 

• 

~ 
N 
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Table 15 . - Summary of all cold shock tests on American shad, Alosa ·sapidissima, after 4.-i 24-~ 48,.., 727', 
. and 96-hour exposure times over a range of acclimqtion. temperqtures. 

. . . .. . . : . . - . · .. · . . . .. ' ' 

---------·--------------------------------------------------------------------------------------~------------------------------------
TOTAL LENGTH CMM> SALINITY ACCLIM. TEMP, 

MIN, MAX, MEAN C Pf'T> ( C) <F) . 
EXPER, TEMP, NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HQUR 
CC> CF> EXP, ORG, % MORT. ~ MORTi X MORT. ~ ~ORT X MORT. . . . ' ' ------------------------------------------------------------------------------------------------------------------------------------

ALOSA SAPIDISSIMA 

27 JUN 77 34 

27 ,JUN 7'7 32 

27 JUN Ti 32 

27 ,JUN 77.. 29 

27 .JUL 77 36 

27 .JUL 77 41 

6 OCT 77 55 

6 OCT 77 53 

6 IJCT 77 37 

26 IJCT 77 4c1 

2t.· DGT 77 60 

26 OCT 77 5 1? 

8 NOV T7 56 

8 NOV 77 .57 

8 NOV 77 1~12 

23 NOV 77 56 

23 NOV 77 60 

• • 

41 

42 

38 

36 

50 

49 

65 

65 

72 

69 

71 

75 

EJO 

72 

72 

6"1 

75 

35,4· 

31 .• 9 

34.3 

37,9 

44,3 

60.1 

60.5 

59.6 

60.6 

65.4 

67.5 

64.2 

66.4 

63.3 

67.B 

• 
. . 

7 

6.5 

6 

5 

10 

8 

7 

10 

7.5 

6 

10 

7.5 

4,5 

10 

8.5. 

• 

25 

25 

25 

25' 

25 

15 

15 

15 

11 

11 

11 

7 

7 

5 

77 

77 

. 77 

77 

77 

59 

59 

59 

·52 

52 

52 

45 

45 

45. 

41 

41 

• 

12 

10 

8 ... .... 
6 

12.5 

10 

10 

7 

5 

7 

5 

3 

5· 

3 

1 

2 

1 

54 

50 

.4"7 

......... 

• 

43' 

55 

50 

50 

45 

41 . 

45 

41 

37 

41 

3'7 

34 

36 

34 

10 

10 

9 

10 . 

9 

9 

9 

10 

10 . 

10 

10 

10 

10 

10 

10 

10 

• 

0 

0 

0 

20 

0 

0 

0 

0 

0 

o· 

0 

0 

0 

0 

0 

0 

0 

0 

10. 

.. 100 

0 

.o 

o. 

0 

0 

0 

90. 

0 

0 

• 

0 

30 

100 

100. 

0 

100 

0 

0 

0 

0 

0 

70 

0 

0 

100 

10 

60 

0 

. 50 

100 

100 

11 

100 

0 

0 

50 

0 

0 

90 

0 

0 

100 

10 

eo 

•• 

0 

70 

100 

100 

11 

100 

0 

0 

100 

0 

10 

100 

0 

70 

100 

80 

100 

• • 
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Table 16 • - A chronological summary of cold shock experiments on Atlantic m·enhaden, Brevoortia tyrannus, 

All tests were conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8, 

SI :ZE l\i'-1NGE 
\TL IN i'lhl 
l·iIN. M1~1X. 

S(:·1L.INI"f'\i' 
\ PF'T) TEMP<C) 

CON rnoL 
TEl1F ( C) 

E>;FEi'<· 
TE!~;=· (CI 

T Ii'ii:: ( l·H;;;:;. ) 
FFWr1 ST(1i';;T NO. 
OF TEST (;LIVE 

CONTFWL 
NO, NO. WlTH 
DE1'1D L,O,E. 

NO. 
ALIVE 

EXF'Ei'~ I MENTAL 
ND, NO, WITH 
DEt1D L, 0. E. 

. . -------------------------------------------------------------------------------------------------------------------------------
BREVOORTIA TYRANNUS 

10 JUL /'4 50 

1 / .JUL /.; !53 

23 .. Ji..IL. /' 4 

"70 

30 DCT "74 

/0 

/"\"'.• 
71 

127 

:102 

' ·'l 

6 

·~J 1::· 
.I. d 

• .., 1::
/ •d 

() 
·• ···.• r·~ 
.J. / t (J 

24t2 
41 .B 
9t) 

24.4 0 
1 

20. :::; 
44,5 
72 

27 2"7 0 
~:;2. ~s 

69.::i 
9,s 

22 0 
96 

22.4 12.3 0 
96 

14 0 
o.oB 

.2~:;·. 7~5 

4~:j. 7~5 

71 • 7~5 
'},~ 

1 ':> () 

2-4 
4~) 

\!~fl 

9l> 

:1.0 
:W 
1\) 
1.() 

1. () 

1,, 

6 
6 
6 
t. 

:1.0 
10 
10 
:LO 

:LO 
10 

:l() 

10 

~) 
1::· 
,.) 

4 
11 

4 ... 

:l () 
10 
:l () 
a 
H 

() 

0 
0 

() 

0 
0 
() 

0 
0 
0 

0 

0 

0 
1 
1. 
1 
:I. 

() 

0 

2 

0 
0 
0 
0 

0 
0 
0 
() 

0 
0 
0 

0 

0 

0 
() 

0 
0 
0 

0 
1 
0 
0 

:lO 
6 
:s 
4 
2 

6 
6 
3 
1 
0 

10 
1 () 

9 
9 

10 
1 () 

1 () 
1 () 

5 
!5 
4 
4 
1 
() 

1 () 
9 
9 
7 
"7 

4 
!5 
,s 
8 

0 
3 
5 
«> 

0 
1 
1 

0 

() 

0 
:L 
1 
4 
5 

1 
0 
0 
0 

1 
1 
() 

() 

1 
0 
0 

0 

0 

2 
2 
;3 
1 
0 

0 
1 
0 
1 

• 

+'-
+'-



Table 16 . - Continued. 

~:;I :;:i:: i~1:1NGE 

<TL IN MM) 
i-l:LU. M1~1X. 

BREVGGRTIA TYRANNUS 

12 NOl . .,1 /.4 71 104 

12 NGV /'4 102 

·;; .. H.JN 7~\ 

:l4 JUN 75 ··-'tO 

j'-J()iJ "/'5 83 121 

4 NGV "75 60 L37 

........ , 

... 1.::> 

• • 

S1~1i_JN.[TY 

( F'F .. i" i 

• 

( ... , 
(,). ,:J 

6.3 

8 

,::,ccLIM. 
IEMP\Cl 

1
,., 
.~ 

:20 

22 

1 "? 

17 

l /' 

2'/ 

• 

CON i· l··~UL. 
. , E::l"iF" ( (.; j 

l:t.9 

:I. :L. S-' 

20 

20.4 

:I. B • ~~> 

'').< ... , . .:..~.). ~. 

LXi:·El~. 

"IE::hP < C) 

• 

1::· 1::· 
~ .... , 

14 

22 

TIMEIHl'rn. I 
Fl'WM ffff.'.;l'(i" NU, 
OF TEST ALIVE 

0 J. () 
4!:) :LO 
,/,•"" 
~.) '1 

("\ .:1 
·=.;~ ..!> a 

0 :lo 
2:1. :L \) 
28 10 
4!:') 1 () 
69 E1 
~1c» !3 

0 10 
:;=j :LO 

2~= 10 
46 10 
?O 10 

0 10 
24 :LO 
4!3. ~) :lo 
<;>,s 10 

0 10 
J., ::=; :1. () 

17.5 :1.0 

() 10 
2.2 10 

1?. ~5 :LO 

() 10 
~:). 2!:.) 10 
l ···1r.:· 

• / ,J 10 
:i. () :lO 

0 1 () 
,:) \)..' :I. 0 
.;IC> 10 

• • 

CONTi'~OL 
NU. ND. WITH 
DE1"iD L • D. E. 

0 

2 

0 
0 
() ,., ... 
'1 • ... 

0 
0 
0 
0 

0 
0 
0 

0 
() 

0 
0 

0 
0 
() 

() 

0 

:l 
0 
0 

0 
0 
1 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 

0 
() 

() 

0 
0 

• 

NCJ • 
,;LIVE 

10 
1 () 

(3 

8 

:l () 
1 () 

9 
8 
::; 
2 

10 
c; 

:5 
1 
0 

10 
cS 
·~ .J 

:=5 

9 
9 
0 

10 
10 

() 

:L () 
4 
1 
0 

9 
D 
8 

• 

EXPEi'~ I MEN T1<'.\L 
ND. rw. WITH 
DEt1I:i L, (), E • 

() ,., 
"" 
2 

0 
:L 

1 .. -
,;) 

9 
1 () 

0 
'1 

0 
10 

,s 
9 

10 

1 
1 

• 

,., ... 

6 
3 
5 
3 
1 

4 
() 

0 
0 

0 
() 

() 

() 

3 
() 

·• 
1 
() 

() 

() 

+:-
VI 

• 
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Table 16 . - Continued. 

Bi:~E:: \,.ULir~ TI 1~1 

,Ji.Ji_ )' ,+,. 

20 ,.JUL 76 

21 .JUI ... /.;•) 

22 JUL 7t) 

3 1~;Ul.i 
.~, , 
I\'".;, 

3 f-1UG '76 

! / h;~'( '7J 

1 i' i-11'.) '( 'i'I' 

i / l·it;Y ?/' 

i3 I z;::: F\{1i'1GE 
\TL IN i-li-1) 
MIN. 1·l1~1X. 

TYi'\(1NNU;J 

1::·1::· 
... J ... J C.4 

6~~ ("'ol;!' 
Id 

"l2 9::-) 

/1 8'7 

6/ '''}'''> 
, I 

60 84 

-.. ,.) 
-~"'- 4:·5 

3;2 f> "? 

:32 •H 

• 

Sir~1L I NJ .i .. Y 
<F'fT) 

,-'j 

6 

,s • ~~j 

~) 

7.5 

1:;· 1::· ... ,."', 

.i:. 1::· , ....... , 

6 

cS 

• 

:~:1Cl.;L.i:i···I. 

[ 1::/""i? ( c i 

2/ 

~~? 

2f.> 

:a 

··;.··;.i 
..:..1 

:u 

20.5 

~:·:) t ~) 

~::\! •::· . _, 

cm~ ri<DJ .. 
TE!·1F' ( C) 

~::6.2 

2'7. 1 

2,:,. 'i' 

26.6 

26 ··'l 

2.:;,4 

l 9. ~5 

l'i' 1;:· 
td 

l \~:) 1::· 

···' 

• 

E>~PEI:~. 

ri:.·c·I:·:· < c J 

16 ·:r ,..., 

:t6.4 

20. ~; 

16.6 

21 .9 

11~1 .4 

10 

a 

,, 

• 

T Hi;::< Hi'W, ) 
Fl'\Di'"i ST1~il'\T ND, 

••• 

OF TEST ALIVE 

0 :1.0 
9t) 10 

0 1.0 
4!'.i '"' , 
68 ,!) f' :; 

9C> 8 

0 10 
2~> r; 
47.n) B 
9~ •J 8 

0 :LO 
l'J"''I '")I!" 
..:.. I t ,..· ... J 9 
96 9 

0 '" , 
96 ,, 

() ,, 
91.; 9 

0 :LO 
2B 10 
4!') :to 
8() :to 
96 :L 0 

0 :l () 
•l ~:) :l () 
9~1 :l () 

() 1.0 
4 ·~· 

• ~.J :l () 
:i1. 1 () 
4~'.) :L () 
6~' l 0 
?<:"j :LO 

----------

• 

CUN ITWL. 
NO• NO. WITH 
DEi~.O L.D.E. 

() 

1 
.2 
2 

1 
2 
2 

1 
1 

0 

0 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 

0 
0 

0 

0 

0 
() 

() 

0 

0 
0 

() 

0 
0 
0 
() 

• 

NO, 
tiLIIJE 

10 
10 

10 
:l () 
1 () 
:LO 

10 
10 
10 
1() 

:t () 
10 
10 

,:LO 
:l () 

10 
10 

1 () 
:l () 

') 

') 

B 

1 () 
r; 
9 

10 
7 
6 
·1 
3 
2 

• 

EXF'EHIMENTr~L 
NU, NO. WITH 
DE1;D L, 0. E. 

0 

0 
0 
0 

() 

0 
() 

0 
0 

() 

() 

() 

1 
1 
2 

1 
:l 

3 
4 ,, 
l 
B 

() 

() 

0 
0 

() 

0 
0 

() 

() 

0 

0 

l 
0 
1. 
() 

0 
1 

0 
() 

0 
() 

() 

• 



Table 16 . - Continued. 

SI :ZE 1:~r~1NGE 

CTL IN M/'I) 
Mli'J. 1\ir=iX • 

BREVOURlIA TYRANNUS 

51 

26 M1W 77 

:5 .JUN 77 49 

3 .JUN ?7 

17 JUN 7? 4B 

17 JUN 7? 40 48 

• • 

TIME\l·IF~~;.) 

SALINITY ACCLIM, CONTROL EXPER, FROM START NO. 
CPPT> TEMP(C) TEMP<C> TEMPCC> OF TEST ALIVE 

• 

6 

5.5 

1::- 1::
~'. ~J 

6 

6 

24 

24 

24 

2:1. 

21 

r1t"\ 
... ..:. . ..:.: 

• 

22 

22 

'')''J ,-.,:.. 

20 

20 

21. ~) 

9 

6 

12 

• 

0 10 
24 'ii 
c7 ~~' 9 

0 10 
l. .3 :LO 
7,5 9 

24 <;> 

78 9 
'il6 9 

0 10 
(). 1 :l () 
(). 2 :LO 
0 '1"' • ..;....J :LO 
1. :l.O 

0 10 
(''/. ,.,,) :I. 0 

() JO 
::10 :LO 
4'i' :LO 
n 10 

0 10 
,~)B <J 
76 'J 
'f'C> .. 9 

() :LO 
44 9 
r.,1 9 ... ,, 

9 ,/ \J 

·:;.1:1. 9 
'¥6 9 

• • 

CONTli:OL 
NO, NO• WITH 
DEAD L.O.E. 

1 
:I. 

0 
1 
1 
:l 
1 

0 
0 
() 

0 

0 

0 
0 
0 

1 
1. 
1 

1 
1 
:l 
1. 
1 

0 
0 

0 
0 
0 
0 
() 

0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 
() 

0 

• 

EXPEH:CMEt~TtiL 
NO, NO. NO. WITH 
ALIVE DEAD L.O.E, 

. :l () 
7 
7 

10 
9 
7 
·1 
2 

10 
6 
2 
:l 
0 

10 
10 

:l(j 

6 

0 

10 
8 
7 
7 

1 () 
'1 
5 
3 ,., 
.:. 

1 

• 

:l 
3 
6 
8 
9 

.4 
8 
9 

10 

0 

•l 
8 

10 

2 
3 
3 

1 
5 
7 
8 
9 

• 

0 
0 

1 
0 
0 
0 
0 

6 
" .:. 

1 
() 

0 

2 
1 
() 

() 

0 
0 

0 
'') ... 
2 
:l 
0 

.p. 
-....i 

• 



• • • • • • •• • • • 
Table 16 • - Continued. \ 

··- - .. _ ·- -· ·- ·- ·-· ·- - ·- - - - ~(:; ·:-lL l= ;~:·I: ~; ;;. ~ ~ i~ ·- ·- .. -~~::··1-:·1·· :: ·,··-! ~ ........ :~ ,·.· ::·: : .... 1 .• · .. :· ·- ........ :·: :·: ~ .. ·:: :~·:·:I·- .... ·-::·-.::·::. I··- I· ...... -.. -.... :!:I~ ;(~Ji :,s ·~~!;~I;;;~ I-~·;! ........ : ... ) ......... ·-· .... ·-··-::: ;L~): ~;~;. ;~ ;; ~ ~~ ·(-)·- ·- ·w- ·.-( :-1·1·~1- - -: ·.-) '\~ ~: ~ ~ 1c~J: ~ ;~ ;~ ~ ~ ~1~ -()- - ·- ·w- ~[ -1_ 1--1-.. 
.. h 11111 ~>d- .. l't.t. I , .. l\.~l.,l ..... llt t,l.JhlJ'\L.J ... l ... nl -.\t I• i 0 (-1\ J°'l.• let n t . l'tl t . I~ t 'C • • 

[;,·,;·,: Mld. f'i{';;~. (l"'i''"i) H:i'i;::·cc1 Ti:::l·1F''(C) IEi·lF(C) Di" TE13T ,::1J...l'v'E DJ::1:1[1 L+D+E+ ALIVE DEAD L.D.E. 

l"l .JUN /'"/ 

6 .JUL '?7 

6 ,JUL '/'"? 

6 JUL /) 

Ol JUL 77 

J.~) .. iUL /'? 

,; .. ::. . ..JUL 7/' 

40 

40 

0 .. , 
···1..:> 

4B 

.{,'""I 
\..,) / 

67 

5 

7 

l 1::· 
\.,o .... J 

6 

7 

6 

... ) ... ) . ..:. . ..:.. 

27.5 

l'")'-1 1::· 

..:.:,1 ···' 

........ 1: 

..:.: I • ... J 

•')'''' 1:: 
.. ._I • ,J 

2 l t ~:; 

27.5 

20 

7 

1 fl 

14.5 

12 

10 

., <:• 
J, \,) 

0 
-44 
·6/ 
9:1. 
'i'c!> 

0 
2.;~ 

-44 

() 

0.1 
26 

() 

96 

() 

4,~ 

''Ji~> 

0 
71 
'i'6 

() 

0.1 
0.2 

~·~ oM\ .·:. .. ·:. 
29 

0 
9,~) 

() 
Oi , cl 

10 
·:;.:-

9 
·;;;· 

9 

10 
'i' 
9 

:L 0 
:LO 

9 

:LO 
10 

:LO 
1 () 
10 

:l () 
:LO 
:LO 

10 
:LO 
1 () 
:l.O 
10 

10 
1 () 

:L 0 
10 

l 
1 
1 
l. 

1 
1 

0 
1 

0 

0 
() 

0 
() 

0 
0 
0 
0 

0 

0 

0 
() 

0 
0 

() 

0 

0 
0 

0 

0 
0 

0 
0 

0 
0 
0 
0 

0 

0 

:l () 
9 

5 
0 

1 () 
1 () 

() 

9 
9 

9 
B 
B 

1 () 
'i' 
B 

1 () 
1 () 

9 
3 
0 

!3 
13 

10 
10 

1 
t::· 
,J 

6 
7 

5 
10 

() 

10 

0 

1 
1 

1 
2 

0 
1 
7 

1 () 

0 

() 

() 

1 

" .: 
1 

2 
0 

;3 
0 

0 

0 
() 

0 
1 

1 
1 
3 
0 

0 

0 

• 



Table 16 . - Continued. 

Dt'1TE 

3I'l.E !'(1~1NGE 

\Tl .. IN hMl 
MJN • M1~iX. 

BREVGDRTIA 1·YRANNUS 

12i .JUL 7 J 4J 

2-l nU{:.> T/' .:j4 

44 

31. ,;uo 77 61. 

61 

31 r1UG 77 

31. i'WG l'l 

• • 

•. 'I'') 
, "" 

65 

so 

/8 

DO 

;:;,:.i ... INn \' 
(F"i"T) 

6.5. 

4.5 

• 

r::·,ci:.:i..Ii'"i, 
'i"Ei"iP ( C > 

26 

26 

• 

CCJl'<TF\Ui.. 
11::.M''(C) 

2S 

24.~i 

26 

26 

1.l 

:1.2. ~:; 

13. ~) 

• 

T I M 1:: \l·i /'(;:;. ) 
Fi'\Oi'i ~n •'li-\r NO. 
CJF TEs·r i"1LIVE 

() :I.() 

2") :LO 
<;',:) l () 

0 l () 
~~. ~j 10 
,!, 10 

:J.3.::. :LO 

0 10 
9\S 10 

0 10 
22 10 
47 10 
~'i4 10 
75 :to 

0 1.0 
1::•t, 
,,J(.) 9 
80 9 
9,s 8 

0 1.0 
'i'6 B 

0 :lO 
48 9 
1::· (. 
,,J(J .9 
'i'<S a 

0 10 
24 

(, 
4B 9 
1:.:'( 
,,J(,) 9 
BO 9 
<j:06 Cl 

• • 

CCJNTl'~OL 
NiJ, NO, LJITH 
VE1'1IJ L,O,E, 

0 
0 

0 
0 
0 

0 

0 
0 
0 
0 

:l 
l 

1 
1 
2 

l 
l 
l 
1 
2 

() 

0 

0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

• 

ND, 
ALIVE 

:l () 
r; 
7 

1 () 
1 () 

9 
0 

:L () 
10 

10 
6 
2 
2 

:LO 
;LO 

'l 
9 

1 () 
10 

1 () 
1 () 

"J 
'l 

10 
'l 
6 

4 
4 

• 

EXPEF\ I MENTAL 
NO, NO, WITH 

0 
1 

10 

0 

4 
8 
8 

10 

-. 
() 

1 
1 

() 

() 

1 
1 

1 
4 

6 
6 

• 

0 

!5 
4 
0 

0 

1 
1 
2 
() 

1 
0 
0 

() 

1 
0 
() 

0 
2 
1 
0 
1 

• 



• • • • • • • • • • • 
Table 16 - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
<:IIZE f\t1NGE TIME ( l·-IJ'(S, ) CDNTli:DL EXF'EJ\IMENTAL 
( 11... IN MM) SALINITY t1CCLIN. CONTROL EXPEH, Fl'WM !Htili:T NO, NO. NO, W:CTH N!J • ND' NCJ • WITH 

li<Yif MIN, M(1X. <F'PT) TEMP CC> TEi'1F' < C > TEMF'<C> OF TEST 1~1LIVE DEr~D L,IJ,E, 1~LIVE DEAD L, Cl. E. 

-------------------------------------------------------------------------------------------------------------------------------
rm Et.JODI'\ n "' TYl'it1Ni-Jl.1~3 

l •l bEF' /7 .:ifl 84 "I 19. t) ,,.., ....... 15 0 10 10 
"J6 9 1 0 10 0 0 

14 ;;\EP '/'l <'>B BB 8.5 19.5 #')J) 
~ .... 1~; 0 10 10 

96 •; 1 0 10 0 0 

1 •l bEF' ?? •'>El BB 7 19.5 22 11 0 10 10 
76 9 1 0 10 0 1 
96 9 1 0 10 0 1 

26 OCT 77 61.> 95 8 11.5 11 9 0 10 10 
96 :10 0 0 10 0 0 

V1 
0 

21!'> OCT l7 66 91 10 11.5 11 7 0 10 10 
4B 10 0 0 10. 0 :l 
56 10 0 0 9 1 0 
73 10 0 0 9 1 '1 .:.. 

96 10 0 0 9 1 6 

26 UC:T 77 67 92 7,5 11.5 11 5 0 10 10 
48 10 0 0 :LO 0 3 
52 10 0 0 B 2 2 
·73 10 0 0 13 2 4 
91!'1 :10 0 0 6 4 3 

2C) UCT ?'i' 6::> 'l6 6 11.::; 11 3 0 10 10 
4,2 10 0 0 8 2 [3 

24 :LO 0 0 ~) ~) 5 
2lS :10 0 0 4 6 4 
32 :LO 0 0 ... ... B 2 
4B 10 0 0 0 10 0 

1;:; i )(]l) // 67 B2 'l 6 6. ~5 4 0 :LO :10 
30 :l () 0 0 'I 1 5 
71 :LO 0 0 ~1 5 5 
'78 10 0 0 4 6 4 
96 10 0 0 0 10 () 



Table 16 . - Continued. 

DAfE 

SIZE RANGE 
ITL IN MM> 
MIN. MAX. 

BREVOORTIA TYRANNUS 

15 NOV 77 66 87 

15 NOV 77 65 91 

23 NOV 77 66 108 

23 NOV 77 66 109 

~3 NOV 77 66 100 

29 NOV 77 68 103 

• • 

SALINITY 
CPPT> 

8.5. 

10 

8.5 

10 

10 

• 

ACCLIM, 
TEMP<C> 

6 

6 

6 

• 

CDNfRGL 
TEMPI Cl 

6.5 

6 

4 

4 

4 

• 

EXPER. 
TEMPCCl 

2 

1 

2 

1 

3 

TIMECHRS.> 
FROM START NO, 
OF TEST ALIVE 

0 10 
0.1 10 

23 10 
30 10 
54 10 

0 10 
0.1 10 
5.8 10 
7.1 10 

22 10 

0 10 
0.1 10 

28 10 
4" D 10 
54 10 
79 10 

0 10 
0.1 10 

28 10 
40 w 10 
54 10 
79 10 

0 10 
0.1 10 
~ .2 10 / 

28 10 

0 8 
47 8 
71 8 
79 8 
96 p . 

• • 

CONTROL 
NO. NO. WITH 
DEAD L.O.E. 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

• 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

NO, 
ALIVE 

10 
10 

8 

0 

10 
10 

8 

0 

10 
10 

9 
6 

10 
10 

7 

4 
0 

10 
10 

5 
0 

8 
8 
7 
6 
4 

• 

EXPERIMENTAL 
NO, NO, WITH 
DEAD L.O.E, 

0 
2 
5 

10 

0 
2 

10 

0 
1 
4 

10 

0 
3 
5 
6 

10 

0 

10 

0 
1 
2 
4 

• 

8 
8 
~ 
J 

0 

10 
8 
~ 
J 

0 

7 
5 
6 
5 
0 

10 
7 
5· 
4 
~ 

10 
5 
0 

6 
7 
6 
4 

V1 ...... 

• 
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Table 17 . Summary of all cold shock tests on Atlantic menhaden, Brevoortia tyrannus~- after 4._, 24-, 48-, 72-, 
and-96-hour exposure times over a range of acclimation temperatures, 

----------------------------------------------------------------------------------------------------------------------------TOTAL LENGTH <HH> SALINITY ACCLIM. TEMP, 
DATE MIN. MAX. MEAN <PPT> · <C> <F> 

EXPER, TEMP. NO, OF 4 HOUR 24.HOUR 48 HOUR 72 HOUR 96 HOUR 
<C> <F> EXP, ORG, 1. HORT,· X MORT. X MORT. X MORT 7. MORT. 

-------------------------7---------------------------------------~-----------------------------------------------------------

DREVOORTIA TYRANNUS 

10 .JUL 74 50 

17 .JUL 74 53 

·23 JUL 74. 57 

25 SEP 74 80 

25 SEP 74 77 

30 DCT 74 78 

12 NOV 74 70 

12 NOV 74 71 

12 NOV 74 71 

9 JUN 75 38 

14 .JUN 75 40 

4 NOV 75 83 

4 NOV 75 83 

25 NAY 76 38 

7 JUL 76 54 

7 JUL 76 55 

20 JUL 76 63 

21 JUL 76 83 

22 JUL 76 71 

3 AUG 76 67 

65 

63 

75 

94 

94 

127 

94 

104 

99 

53 

52 

120 

137 

54 

63 

61 

95 

95 

87 

77 

54,7 

57 

59,5 

BB.3 

83.2 

98 

83.5 

86.1 

85.3 

48 

45.6 

101.6 

97,3 

47,4 

57,3 

59,5 

89.4 

77,4 

71 

.. 

4 

4 

6 

7,5 

7,5 

6.5 

5 

5 

B 

·a 

3 

6 

6 

6.5 

6 

7,5 

26 

25 

27 

.22 

22 

14 

12 

12 

12 

20 

22 

17 

17 

17 

27 

27 

27 

26 

27 

27 

79 

77 

81 

72 

72 

57 

54 

54 

54 

68 

72 

63 

63 

63 

81 

81 

81 

79 

81 

81 

14 57 

12,4 54 

17.5 64 

16.3. 61 

12,3 .54 

5,0 42 

9,9 .50 

7.6 46 

5,5 42 

14 57 

16 . 61 

9,4 47 

9,4 47 

6.6 44 

22 72 

16.3 61 

16.4 62 

.20.9 70 

16.6 62 

21.9 71 

10 

6 

10 

. 10 

10 

10 

10 

10 

10 

10 

9 

10 

10 

9 

10 

10 

10 

10 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

40 

50 

0 

0 

0 

0 

10 

0 

0 

50 

40 

100 

100 

100 

0 

0 

0 

0 

0 

0 

60 

83 

0 

0 

0 

20 

10 

0 

20 

90 

40 

100 

100 

100 

0 

0 

0 

0 

0 

0 

60 

100 

10 

0 

0 

80 

30 

20 

50 

100 

50 

100 

100 

100 

11 

0 

0 

0 

0 

0 

80 

100 

10 

0 

0 

100 

30 

20 

80 

100 

50 

100 

100 

100 

11 

0 

0 

0 

0 

0 

lJl 
N 
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Table 17 . -·Continued. 

-------------------------------------------------------------------------------~---~---------------~-------------------------TOTAL LENGTH <MM> SALINITY ACCLIHo TEHPo EXPER. TEMP, NO. OF 4 HOUR . 24 HOUR 48 HOUR ·72 HOUR 96 HOUR 
< C > ff) EXP• ORG , X MORT.. % MORT• X HORT• % HORT % HORT o DATE HIN, MAX. MEAN · <PPT> · <C> <F> 

---------------------~-----~-----~-~--~--------~-----~-----------~-~-------~~------~----~~-----------------------------------. . . . . . . . . ,· " . 

BREVOORTIA TYRANNUS 

3 AUG 76 60 

17 HAY 77 · 33 

17 HAY 77 33 

17 HAY 77 35 

26 HAY 77 35 

26 HAY 77 36 

26 HAY 77 42. 

3 JUN 77 35 

3 JUN 77 38 

17 JUN 77 41 

17 JUN 77 40 

17 JUN 77 40 

17 .JUN 77 39 

17 JUN 77 40 

6 .JUL 77 61 

6 ,JUL 77 . 60 

6 .JUL 77 53 

6 .• JUL 77 59 

13 .JUL 77 50 

13 .JUL 77 46 

• • 

75 

43 

47 

44 

52 

51 

49 

42 

47 

45 

46. 

45 

47 

45 

66 

65 

. 73 

60 

73 

73 

69.7 5.5 

40 6t5 

: ;59. 5 . . 6 

30.5 6 

42.2 5,5 

44.8 

45 

39.6 

42.4 

42.9 

43 .. 

4J 

42,8 

63 

62.3 

62.7 

63.4 

60.1 

62 

.. 

• 

6 

5,5 

5,5 

6 

6 

6 

5 

5 

7 

6 

6.5 

6 

7 

6 

• 

27 81 . 

20.5 . 69 

20~5 69 

· 20.5 69 

24 75 

24 

24 

21 

21 

22 

22 

22 

22 

22 

·27,5 

27.5 

27.5 

27.5 

27.5 

75 

75 

70 

70 

72 

72 

72 

72 

72 

82 

82 

02 

02 

82 

82 

• 

16.4 62 

10 . 50 

e .46 

6 43 

12 54 

9 

6 
12 

8 

11,5 

9 

7 

.7 

18 

12 

. 10 

18 

14 

• 

40. 

43 .· 

54 

46 

53 

49 

.49 

45 

45 

64 

59 

54 

50 

64 

57 

10 

10. 

10 

10 

10 

10 .. 

10 

10 

10 

10 

10 

10 

. 10 

10 

9 

9 

. 10 

10 

a 
10 

• 

0 0 0 

10 0 · .. 0 

0 0 10 

0 . 40 60 

30 0 30 

10 

.·. 100 . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

0 

0 

60 60 

100 100 

0 0 

0 40 

0 0 

0 10 

0 10 

0 100 

. 0 100 
... 

0 .. · 0 

0 

o· 

70 

0 

0 

• 

11 

0 

100 

0 

0 

., 

0 

10 

10 

70 

30 

6() 

100 

0 

BO 

20 

50 

so 

100 

100 

0 

11 

10 

100 

0 

0 

0 

20 

10 

BO .. 

30 

90 

100 

0 

100 

30 

90 

70 

100 

100 

0 

11 

20 

100 

0 

0 

• • 
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Table 17 .. ~Continued. 

TOTAL LENGTH <MM> SALINITY ACCLI~. TEMP, 
DATE MIN, MAX, MEAN <PPT> <C> <F> 

BREVOORTIA TYRANNUS 

13 ,JUL ?7 45 

13 ,JUL Tl 57 

24 AUG 77 50 

24 o~IJG 77 53 

31 AUG 77 68. 

31 AUG 77 70 

31 AUG 77 68 

31 AUG 77 69 

14 SEF' 77 71 

14 BEP ?7 69 

14 !JEP 77 71 

26 IJCT 77 66 

26 IJCT 77 66 

26 IJCT 77 69 

26 OCT 77 63 

15 NOV 77 67 

15 NOV 77 1
66 

15 NOV 77 65 

23 NDV 77 68 

23 NOV 77 70 

73 

72 

65 

65 

82 

80 

76 

80 

84 

88 

88 

95 

80 

92 

96 

81 

87 

91 

108 

109 

57.B 

65;1 

60.6 

58.1 

74,5 

73.6 

73.2 

73 

78.1 

7'7,S 

76.6 

- 72,7 

77,1 

75,5 

74,4 

75,7 

76.9 

82.3 

77,7 

6.5 

5 
,,,. 

t;:] 

6.5 

4,5 

B 

7 I::' 
tJ 

8.5 

7,5 

9 

B,5 

7 

8 

10 

7.5 

6 

9 

7 ... 
ti:I 

0 I:" 
ti:I 

10 

8.5 

27.5 

27.5 

25 

25 

26 

26 

2.6 

26 

19.5 

19.5 

19.5 

11.5 

11.5 

11.5 

6 

6 

6 

5 

5 

82 

82 

77 

77 

79 

79 

79 

79 

67 

67 

67 

53 

53 

53 

53 

43 

43 

43 

41 

41 

• • • • • 

EXPER, TEMP, NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
<C> CF> EXP, ORG, Z MORT, X MORT, X MORT, X MORT X MORT, 

12.s · 55 

9,5 . 49 

17 63 

12,5 55 

17,5 64 

16 

13,5 

11 

15 

13 

11 

9 

7 

5 

3 

4 

2 

1 

2 

1 

61 

56 

52 

59 

52 

48 

45 

. 41 

37 

39 

36 

34 

36 

34 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

1() 

10 

i() 

10 

10 

10 

10 

10 

10 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

100 

0 

40 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

50 

0 

20 

100 

0 

0 

10 

ioo 

0 

80 

0 

0 

0 

40 

0 

0 

0 

0 

0 

0 

100 

10 

50 

100 

40 

50 

10 

100 

0 

8.0 

0 

0 

10 

50 

0 

0 

0 

0 

10 

20 

100 

50 

100 

100 

50 

60 

30 

100 

0 

100 

10 

0 

10 

60 

0 

0 

0 

0 

10 

40 

100 

100 

100 

100 

100 

100 

• 
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Table 17 . - Continued. 

-----------------------------------~-------------------------------------------~---------------------------------------------TOTAL LENGTH <MM> ·.SALINITY ACCLIM. TEMP. EXPER. TEMP. NO. OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
<C> <F> EXP. ORG, ~·MORT, % MORT •. ~ MORT, % MORT % MORT. DATE MIN. MAX. MEAN CPPT> CC) <F> 

------------~------------~-------------------~-------------------------~-----~---------------~---~---------------------------
9REVOORTIA TYRANNUS 

23 NOV 77 67 

29 NOV 77· 68 

• • 

100 

78 

eo,6 
74 

• 

10 

10 

• 

s 
6 

41 

43 

• 

0.2 

3 

• 

32 

37 

10 

a 

• 

0 

0 

so 
0 

• 

100 

0 

•• 

100 

12.s 

100 

so 

• 

V1' 
V1 

• 
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Table 18 . - A chrqrtological summary of cold shock experiments on bay anchovy, Anchoa mitchilli, 

conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

• • 

All tests were 

-------------------------------------------------------------------------------------------------------------------------------

l:it,·l E 

,::il·JCHG1Ci 

:zl-s ... JUN 

3 JUJ.M 

17 .JUL. 

::3 • .iUL 

22 ,:,uG 

'I "l ....... ?iUG 

er L IN 111·'iJ 
i·iIN. M1~1X, 

MITCHILLI 

:?4 52 66 

74 .::·,. 64 ~.J ... , 

74 ~;o t.)6 

)' 4 47 (."'' >...::. 

74 ;~5 70 

l-4 :~~5 ?2 

fa,:\L.INITY 
\ Pl''T) 

4 

4 

4 

6 

8 

8 

2J. 

2·-!i 

2~) 

2:? 

2:4 

:~ ~-1 

CGM'i 1;:0l ... 
TU·fr' ( C j 

2:1. 

24 

2·1 1::· 
• .J 

27 

24 

24 

EXPE:i'(, 
TEMF'\C) 

a 

:to 

... 

.• .-, 1::· 

.!...:.. • ~ 

17. ~) 

:l7 

1::; 

l'Il'IE(Hi'\i3,) 
Fl'(CJM ST Mn· NG, 
rn:: TE ffr .~11... :ri.; i:: 

0 :I. 0 
:L :LO 

21 10 
24 1 () 

() :L () 
2 1 () 

:I.El 10 

0 10 
20. ~5 :LO 
24 :to 
2B 9 
44 

,,,_ 
•• J i] 

4B 8 

() :LO 
20 :LO 
24 :LO 
96 10 

0 1::-_, 
19 r::• 

.J 

24 1:;· 
,; 

413 !:; 
91 !) 
9<!, 1::-

··' 

0 1::· ,; 

1. ') I::' 
•. J 

4"' \:) 
1::-_, 

'il:l ~~:; 

"N> !3 

GONTJ'WL 
NO• ND. lJITH 
DE1t1D L.O.E. 

0 
0 
0 

0 
0 

0 
0 
:l 
•'') ... 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

() 

0 
0 

0 
0 

0 
0 
0 
() 

0 

o· 
() 

() 

0 
0 
0 
0 
0 

() 

0 
0 
0 

ND. 
riLIVE 

:LO 
1 () 

:l 
() 

:L () 
10 

0 

10 
4 
:3 
2 
:l 
0 

:10 
9 

.8 
B 

"I 
B 
!) 

3 
2 

EXPEi'~ I MENT t1L 
!-ID, NU. WITH 
m:,;r:i L, D. E, 

() 

") 

10 

0 
:l() 

6 
7 
B 
9 

10 

1 
2 
2 

() 

:l 
2 

1 
4 
6 
7 

'1 
1 
0 

9 
() 

3 
3 

"' •.. 
0 
0 

0 
0 
0 

:l 
() 

() 

() 
() 

1 
1 
1 
() 

l.J1 
0\ 

• .• 



Table 18 • - Continued. 

··------·· .. -- .. ···-·-·-·---"-··-· .. ··- .............. ,., ___ , ______ ,, __ , __ ., .. _, ________ ,,_, ........................................................................................................................ _,_, ............................................ · ......... -·-·-··-· .. -·-·-··--· .. ·-··'"·-·-···-·--··--................ -·--·-·--·-- .. --·--·-··------·--·-

Dr1TE 

2 OCT 74 

2 OCT 7'1 

30 CJCT 7 4 

JG GCT "74 

20 CJCT 7~"; 

4 ,JUN 7~i 

• 

SIZE l'\i'.;NGE 
(TL. IN NM) 
i'··fii''-'• Mi'~~x. 

26 

25 

44 

'"" •"•td 

4:1. 

• 

1::·1::· 
... J,,J 

. 36 

"74 

TIME(HF~S. > 
SALINITY ·ACCLIM, CONTROL EXPER. FROM START NO, 

CPPT) TEMPCC> TEMPCC> TEMPCC> OF TEST ALIVE 

20 ;20 () :I.() 

21. ~5 :LO 
1~9 :to 
7~:_:j. !:5. :LO 
96 9 

7.2 20 20 :LO 0 :L 0 
20.5 1() 

29 :LO 
49 :LO 

14 14 :LO 0 :LO 
96 :to 

14 :J.4 9 o· 10 
26 :to 
72 10 
961 10 

14 14 () 10 
0.1 :to 

461 :to 
!:i3 :lO 
72 :to 
961 10 

6 :I.() 0 :l () 
6 ,!) :lO 

.... , ... ., 
~~ :LO 

4 1.:'."i 0 1() 
0 .:l 10 

lj :LB lH 0 ·~· ,,, 
1. • ~5 5 

• • • • • 

CONTl'WL 
ND, ND. WITH 
DE(.1D L, D, E, 

0 
0 
0 
:t 

0 
0 
0 

0 

0 
0 
0 

() 

0 
0 
0 
0 

0 
0 

0 

0 

() 

0 
0 
0 

0 
() 

() 

0 

0 
0 
0 

() 
() 

() 

0 
0 

0 
3 

() 

0 

• 

EXPEl'~IMENTtlL 
NO. NO. NO, WITH 
ALIVE DEAD L,O.E. 

:l () 
9 
6 

10 
8 
7 
() 

:LO 
10 

10 
:l () 

'J 
9 

1 () 
:l () 

'J 
B 
4 
:L 

1::,; 

10 
() 

() 

• 

1 
4 
5 
8 

() 

0 
:l 
1 

() 

1 
2 
6 
9 

.. , 

.:.. 

5 

·=,; 

• 

1 
1 
3 
() 

7 
7 
0 

() 

1 
() 

0 

2 
4 
5 
2 
() 

1 
() 

() 

() 

• 
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Table 18 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------3 I ZE: i'(1~1NGi:: 

en_ IN l·fM) 
i·IIN. M;.~X. 

S1'1L.INITY 
(J='PT) 

1~1CCl...IM, 

TEl'iF'(C) 
CONTl~DL 
TEi'iP(C) 

EXPl:J~. 

TEf·11"' ( C) 

TIMEOmS,) 
Fl:::ON i3'ff.11';;T NCJ, 
OF TEST ALIVE 

CONTFWL 
NO, ND. WITH 
DEt1D L.O.E. 

ND. 
ALIVE 

EXPEl'n MENTAL 
NO. NO• WITH 
[IEAD L , D, E. 

-------------------------------------------------------------------------------------------------------------------------------
,~iNCHCl(i MITCHii...LI 

1·1 .JUL 76 5:1. 

20 JUL '76 

21 .JUL. 76 

27 • .JUL 76 2!5 

27 JUL 76 

.:; t~UG li.1 

1 SEF' "76 

68 

29 

47 

47 

47 

.. ·~:· 

0. ~' 

6 

!5. 5 

25 

27 

'') i. 
..:.."-' 

27 

27 

26 0 
17 
18. ~) 
50 
.!15 
'i>6 

:J.6.5 0 
96 

27 21 0 
'i'<~ 

0 
29 
96 

16.5 0 
0.1 
4,fJ 

29 
96 

26.5 0 
"")I!:' •M/ 

.:..i..J • .,) 

41 
96 

16 .t) 0 
HJ 
'i>6 

25 0 
:54 
96 

9 
B 
8 
B 
I" :i 

B 

10 
:LO 

:LO 
:LO 

10 
9 
9 

10 
1.0 
1 () 

<;> 

9 

:LO 
10 

9 
'jl 

:LO 
10 
10 

:LO 
'l 
a 

:L 
:L 
1 
1 
1 

0 

0 

:L 
1 

0 
() 

:L 
1 

0 
:l 
1 

0 
0 

1 
2 

0 
0 
0 
0 
0 

0 

0 

1 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
() 

9 
9 
B 

4 

10 
:LO 

1() 
10 

<;> 

B 
13 

:LO 
10 

9 
B 
B 

1 () 
10 

'jl 

9 

:10 
9 
8 

:LO 
9 
9 

0 
:L 
3 
4 
5 

0 

0 

1 
1 

0 
1 
2 
2 

0 
1 
1 

1 
2 

:l 
1 

1 
0 
0 
1 
0 

0 

0 

0 
0 

'1 ... 
0 
0 
0 

1 
() 

0 

0 
() 

() 

0 

VI 
00 

• 
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Table 18 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------SIZE RANGE TIMECHRS. ) CONTROL EXPERIMENTAL 
CTL IN MM> SALINITY ACCLIM, CONTROL EXPER, FROM START NO. NO. NO. WITH NO, NO, NO, WITH 

DATE MIN. MAX. CPPT> TEMP CC) TEMP<Cl TEMP CC> OF TEST ALIVE DEAD L,O,E, ALIVE DEAD L,O.E. 
-------------------------------------------------------------------------------------------------------------------------------
ANCHDA MITCHILLI 

17 MAY 77 45 69 ~ ~ 
JoJ 21 19.5 12 0 10 10 

28 9 l 0 10 0 l 
44 9 1 1 9 1 0 
66 8 2 0 9 1 0 
96 8 2 1 9 1 0 

17 MAY 77 4~ J 73 1 ~ 
~.J 21 19.5 10 0 10 10 

20 9 1 0 10 0 0 
66 8 2 0 9 1 0 
96 8 ~ 

~ 1 9 1 1 

17 MAY 77 4~ 75 6 21 19.5 8 0 10 10 J O"I 
0.25 10 0 0 10 0 2 0 

20 9 1 0 9 1 3 
44 9 1 1 6 4 0 
BO 8 2 0 4 6 1 
96 8 2 1 4 6 1 

17 MAY 77 45 66 6 21 19 6.5 0 10 10 
0 ~-.,J 10 0 0 10 0 10 
3,8 10 0 0 8 ~ 

~ 8 
20 9 1 0 0 10 0 

26 MAY 77 44 f~ )J 
~ ~ 
J•J 24 23.5 12.5 0 10 10 

0.1 10 0 0 10 0 1 
30 10 0 1 9 1 1 
51 10 0 3 7 3 0 
96 10 0 0 7 3 0 

26 MAY 77 44 ·~ OJ 6 24 ~7 ~ 
4~•J 9 -0 10 10 

0.1 10 0 0 10 0 3 
23 10 0 0 9 1 2 
51 10 0 3 5 5 2 
78 10 0 0 1 9 1 
96 10 0 0 1 9 1 

l JUN 77 42 77 r ~ 
JoJ 21 21 12 0 10 10 

54 10 0 ·o 10 0 1 
77 10 0 0 9 1 0 
96 10 0 0 9 1 0 



Table 18. - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
~:>IZE f(,:;NGE 
(TL IN i•ii·i) 
riIN. M1:;x, 

TIME ( Hl'1S, ) 
SALINITY ACCLIM. CONTROL EXPER. FROM START NO. 

(ppl) TEi·W([;) TEMP<C) TEHP\C) OF TE!H 1:".ilIVE 

CCJNTF~OL EXl"ERIMENT1~L 
NO. NO, WITH ND, NO, NO, WITH 
DEAD L,(),E, ALIVE DEAD L.O.E. 

-------------------------------------------------------------------------------------------------------------------------------

:l .JUN "77 
... , .. 
I ./. 

22 JUN T? 58 7.1 

5B 70 

22 JUN /'7 72 

22 .JUN "77 56 "76 

~·, .JUL T? 

6 ,jlJI ... Tl 7~5 

• • • 

1::· 1::· 
..J • ~J 

5.5 

5 

"7 

6 

21 

25 

25 

... ,.-, 1:-:· 

.:..... J • ~J 

• 

21 0 
0.1 

20 
30 
4.!) 
~).4 

23. ~5 :1.2 0 
7i3 
96 

23 .!5 :LO 0 
0.1 

24 
~~2 

48 

0 
6.3 
7.8 

24 
32 
48 

23 ,-:, 0 
0.1 
o.5 
1 

27.5 0 
'16 

27 6 ~=5 14.5 0 
7:l 
'YC> 

• •• 

:LO 
:LO 
:lO 
:L () 
:LO 
:to 

10 
1 () 
:LO 

:LO 
10 
:1.0 
10 
:LO 

10 
1 () 
10 
:LO 
:LO 
:LO 

10 
:LO 
:LO 
10 

10 
:1.0 

10 
:LO 
:LO 

• 

() 

0 
0 
0 
.0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
() 

0 

0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

1 
1 

0 
:L 
1 
1 

0 
() 

1 
1 
:L 

0 
0 
0 

0 

0 
0 

• 

10 
1 () 

6 
;3 
2 
() 

10 
9 
9 

10 
10 

6 
3 
0 

<J 
B 
5 

1 
() 

10 
10 

6 
() 

10 
10 

:LO 
9 
<;> 

• 

0 
4 
"7 
8 

:LO 

1 
1 

() 

4 
"7 

10 

1 
4 
"7 
13 
9 

() 

4 
10 

() 

1 
1 

• 

10 
3 
0 
2 
() 

0 
1 

2 
·1 
3 
0 

B 
6 
2 
1 . 
0 

10 
,s 
0 

0 

0 
() 

°' I-' 

• 
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Table 18 . - Continued. 

CTL IN MM) 
MIN, Mo'-lX. 

ANCHUr'i MI'f'CHlL.LI 

6 JUL. Ti' 

<'> .JUL ?7 

:2 :i .JUL. Tl 

21 .JUL 7? 

21 .JUL 77 

21 .JUL 77 

1::-c· 
,.J,,I 

34 

34 

34 

32 

71,, 

68 

45 

• • • • • 

TH!EIHRS,) 
SALINITY ACCLIM, CONTROL EXPER. FROM START NO+ 

CPPT> TEMPCC> TEMPCCJ TEMPCC> OF TEST ALIVE 

l 

. 
1::· 1::
.. J. J 

6 

2'1 

28 

28 

''J'~ I::' 
,,:.. / • ...J 

29 

29 

29 

29 

:L2 

:LO 

20 

:u 

:L () 

0 10 
21. 1 () 
2B 10 
4!:j 10 
70 1 () 
<].;!, 1. () 

0 :J.O 
0.1 :lO 
5. t:5 :L () 

2:L 10 

0 10 
2:3 10 
413 10 
91!> 'l 

0 10 
23 :LO 
~u :J.O 
76 9 
96 'l 

0 :LO 
0.1 :1. () 
j, :J.O 
·1 1 () 
7 10 

23 :LO 

0 10 
0.1 :LO 
(). 2 10 
1 10 
... 10 

• 

COlHHOL 
NO, NO, WITH 
DE1<'.JD L.O.E. 

0 
0 
0 
0 
.o 

0 
0 
0 

0 
0 
1 

0 
0 
:L 
:L 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

• • 

EXPEi'~ I MENTAL 
ND, ND. ND. WITH 
ALIVE DEAD L.O.E. 

,, 
B 
6 
4 
3 
1 

10 
1 () 

9 
() 

1 () 
7 
5 
5 

10 
8 
6 
·~ ,J 

... 

1 () 
10 ,, 

6 
3 
() 

10 
10 

4 ., 
.:.. 

0 

6 
8 

0 
1 

10 

:'5 
~) 

5 

2 
4 ,.,. ,, 
6 

0 
1 
4 
7 

10 

0 
6 
8 

10 

1 
1 
1 
0 
1 

10 
8 
0 

() 

0 
0 

1 
() 

0 
0 

HJ 
'l . 
6 
3 
() 

10 
.j ., 
.:.. 

() 

• 

Cl\ 
N 



Table 18 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------

D(1TE 

SIZE l'\1:1NGE 
(TL IN MM) 
MIN. MP1X. 

S1~1LINITY 
(F'PT) 

t:ii:Ci...IH. 
TEi"iP (C) 

CClNTFWL 
TEMF' < C:) 

EXF'Ei~. 
TENP<C) 

T Hli:: a-ms • ) 
FJi:OM SH·1Fn NO, 
OF TEST ALIVE 

CONTli:IJL 
ND, ND, WITH 
DE1:'.\D L, (J .E, 

ND, 
ALIVE 

EXPERIMENTAL 
NO. ND. WITH 
DEAD L.O.E, 

-------------------------------------------------------------------------------------------------------------------------------
1~NCHi:11~ i'fITCHILLI 

22 

2 ,:iLJG 77 25 

18 Pil.JG 77 28 

1 SEF' /'l 36 

1 SEF' /'7 31 

:L SEP '?7 3 '1 
"-

1 ciEI'' "77 

• • 

47 

51 

76 

7r., 

81 

• 

8.5 

.·•;..(. I::' 
,.:.. ~.I • ~J 

26.!5 

27 

25 

• 

:26 13 0 
0 'J .... 
2.,s 
C; • ,!) 

10 .• 6 
."')."') 
,,;...,:.. 

:LO 0 
0.1 
2.6 
~). 6 

U.5 0 
0.1 
0.2 
3.1 
5.6 
l 

26 0 
23 
96 

26 16 () 

'="' ,,J,J, 

s>r., 

26 13.5 () 

l 
2:5 
:n 
1:.M1::• 
~Jd 

76 

:1.1 () 

0.1 
2.B 

2~3 

31 
~:) ,f) 

• • 

1 () 
10 
10 
:LO 
:LO 

9 

10 
1 () 
10 
:LO 

20 
20 
20 
20 
20 
20 

B 
B 
B 

B 
El ,. ,, 

13 
.. H 

8 
B 
a 
a 

B 
~l 

!:! 
B 
Cl 
a 

• 

0 
() 

0 
0 
1 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
() 

0 

0 
0 
0 
0 
() 

0 
0 
0 
0 
:L 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

• 

:LO 
:LO 
:L () 
:LO 
:LO 

0 

10 
:LO 

8 
0 

20 
20 
113 
14 

5 
0 

,10 
9 
9 

:LO 
'] 

8 

10 
:L () 

8 
6 
1 
0 

10 
:LO 

9 
6 
4 
0 

• 

0 
() 

() 

0 
10 

0 
2 

10 

0 
2 
6 

15 
20 

1 
1 

1 
2 

0 
2 
4 ,., 

10 

0 
1 
4 
6 

10 

• 

3 
0 
4 
7 
() 

10 
8 
0 

16 
15 
1"' "-

5 
0 

0 
0. 

() 

0 

2 
4 
3 
:L 
0 

2 
1 
6 
•l 
0 

°' w 

> 

• 



• • • • • • • • • • • 

Table 18 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
DATE 

SIZE RANGE 
CTL IN MM> 
MIN, MAX, 

ANCHOA MITCHILLI 

8 SEP 77 35 46 

o SEP 77 33 50 

a SEP 77 33 44 

8 SEP 77 35 44 

13 SEP 77 27 59 

13 SEP 77 27 67 

13 SEP 77 27 52 

TIMECHRS,) 
SALINITY ACCLIM, CONTROL EXPER, FROM START NO. 

CPPTJ TEMPCCJ TEMPCCJ TEMPCCJ OF TEST ALIVE 

7 24 24.5 17.5 0 10 
50 10 
72 10 
96 10 

7 24 24.5 16 0 10 
8 10 

24 10 
28 10 
48 10 

24 24 14 0 10 
24 10 
32 10 
50 10 
72 10 

24 24.5 0 10 
8 10 

24 10 
28 10 
30 10 

9 21 22 17.5 0 20 
7 ~~ 

~v 

24 20 
47 19 
72 19 
96 19 

9 21 15 0 20 
24 20 
31 20 
72 1~ 
96 19 

8.5 21 22 13 0 20 
24 20 
47 19 
54 19 
72 19 
96 19 

CONTROL 
NO, NO, WITH 
DEAD L.O.E, 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

O· 
0 
0 
0 

0 
0 
1 
1 
1 

0 
0 
1 
1 

0 
1 
1 
1 
1 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

EXPERIMENTAL 
NO. NO, NO, WITH 
ALIVE DEAD L.O,E. 

10 
9 
8 
8 

10 
9 
8 
8 
6 

10 
9 
6 
1 
0 

9 
9 
2 
1 
0 

20 
20 
19 
18 
17 
17 

20 
19 
18 
16 
15 

20 
18 
14 
11 

9 
8 

1 

1 

2 
4 

1 
4 
9 

10 

0 
7 
8 
9 

0 
1 
2 
3 
3 

1 
2 
4 

2 
6 
9 

11 
12 

0 
0 
0 

0 
0 
1 
0 

3 
3 
0 
0 

1 
0 

1 
1 
2 
1 
1 

2 
2 

4 
5 
2 
0 
1 

• 

°' ~ 



Table 18 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE J;;f.1NCiE THIE (J-m::;, ) CDNTJ:WL EXPEi'\ I MENTAL 
CTL IN Mi'!) Sr=1LINITY ACCL. IM, CCJNTJ;;CiL EXPE:J\, FJ;;CJM 8Tf.1J;;T ND, NO, ND. WITH ND. ND, ND. WITH n,;TE MIN. MAX. < F'PT> TEMP(C) TEMP\C) TE1'11"' ( C) OF TEST o'iUVE DEAD L,D,E, ALIVE DE1~D L.O.E, -------------------------------------------------------------------------------------------------------------------------------

r;NCHDr:'.1 MITCHILLI 

13 SEP 'i'7 '')""'J 1::- ~) .. , 
21 '')'') :L1. () 20 1B """' .;,.,_ I ~..:.. 

24 20 0 0 16 2 :l4 
31 20 0 0 1 ::! 6 10 
47 :L'i' 1 0 :L () 8 9 
72 :l'i' ·1 0 3 1 ::; ~5 
9~) :l9 :L () '1 

"'" 1,s '') ., 

21 SEP 7'/ 33 !50 10.5 25 2:3 1' ,, () 1 () :LO 
23 :L () 0 0 :LO 0 4 
31 :LO 0 0 9 1 2 
-4'7 10 0 () 7 3 1 CJ' 
56 :LO 0 0 6 4 () 

lJ1 

96 El ') 

"'" 0 6 4 0 

'). SEP 7'7 3'1 !:iO 11 25 2:·5 1 "' 0 :LO :LO ··-.l "- "-

'7 :LO 0 0 :LO 0 6 
23 :LO 0 0 6 4 3 
4'7 10 0 0 4 6 4 
56 10 0 0 3 7 3 
72 l3 '1 

"'" 0 0 10 0 

21 !:iEP T7 31 50 9.5 25 23 :LO 0 :LO 8 
'7 :LO 0 0 8 0 6 

23 :LO 0 0 3 5 ::; 
31 :LO 0 0 0 B 0 

;~.l SEP "/7 :rn 4S 10 22 .!~j 22 lei 0 :LO 10 
ti9 :LO 0 0 9 :L 0 
7,:, 10 0 0 <;> 1 1 
96 :LO 0 0 fJ 2 1 

:1.3 OCT 77 ~32 1::·(. •. ,,:> l (). ~:j l f,, :I. 6. ~5 :L lj 0 :LO 10 
9' ,, 10 0 0 :LO 0 () 

u CJCT 77 31 51 :LO 16 16.5 9 () :LO :LO 
1:'5 • B :LO 0 0 :LO 0 ;3 
:rn :LO 0 0 :LO 0 8 
!:i1 :J.O 0 0 2 8 1 
'7'7 :LO 0 0 () :LO () 

• • • • • • • • • • • 



• • • • • • • • • • • 

Table 18 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE TIME I HRS, ) CONTROL EXPERIMENTAL 
CTL IN MMl SALINITY ACCLIM. CONTROL EXPER. FROM START NO. NO. NO, WITH NO, NO, NO. WITH 

DATE MIN, MAX. <PPT> TEMP<C> TEMP(CJ TEMP CC> OF TEST ALIVE DEAD L.Q,E, ALIVE DEAD L,O,E. 
---------------------------------------------------------------~---------------------------------------------------------------

ANCHOA MITCHILLI 

13 OCT 77 33 57 8 16 16.5 7 0 10 10 
6.3 10 0 0 10 0 s 

J 

22 10 0 0 8 2 7 
30 10 0 0 6 4 5 
51 10 0 0 1 9 1 
77 10 0 0 0 10 0 

26 OCT 77 3? 55 8 11 11 9 0 10 10 
I 6.8 10 0 1 10 0 1 

54 8 ? 0 9 1 0 ~ i 
6 

96 8 2 1 8 2 0 
Cl' 
Cl' 

26 OCT 77 29 53 10 11 11 7 0 10 10 
22 ~o 0 1 10 0 ? 

~ 

47 8 2 0 8 2 3 
1~11 
J~ 8 2 0 7 3 ? 

~ 

72 8 2 0 ~ 
J 

~ 
~ 0 

96 8 2 1 5 5 0 

26 OCT 77 36 53 7.5 11 11 5 0 10 JO 
25 10 0 2 9 1 2 
31 9 1 1 8 2 1 
47 8 2 0 7 3 2 
72 8 2 0 6 4 3 
96 8 2 1 3 7 3 

26 OCT 77 35 54 6 11 11 3 0 10 10 
0.1 10 0 0 10 0 10 
~ ? 
Jo~ 10 0 0 8 2 8 

22 10 0 1 2 8 ? 
~ 

31 9 1 1 0 10 0 

0 
~ NOV 77 41 58 10 8 7 ~ 

~ 0 10 10 
3? ~ 10 0 0 9 1 4 
47 10 0 0 8 2 1 
56 10 0 0 5 5 2 
73 10 0 0 4 6 1 
96 10 0 0 3 7 2 



Table 18 . - Continued. 

-------------------------------------------------~-----------------------------------------------------------------------------

Dr::.TE 

SIZE RANGE 
ITL IN MM> 
MIN. MAX. 

P1NCHOA i'iITCHILLI 

8 NOV l7 :39 !J:3 

15 NOV 77 32 ::;2 

22 NCJIJ 77 36 55 

• • 

'r IME I Hli:!3. ) 
SALINITY ACCLIM, CONTROL EXPER. FROM START NO. 

( PF'T > TEMP ( C) TEMP.( Cl TEMP IC) OF T E~lT 1~L:CVE 

7.5 fl 7 ~) () :LO 
(). :L :LO 

2~5 :L () 
:rn 10 
~),!) 10 
80 :LO 

'J ,:, 6. ~) 4 0 :LO 
2·1 10 
3'> .<. 10 
48 10 
72 10 
96 9 

10 ~:.j 5.5 
,., 
,,;. 0 :LO 

0.1 10 
22 :LO 
24 10 

• • • • • 

CONTROL 
NO. NO, WITH 
DEAD L.O.E, 

0 
0 
() 

0 
0 

0 
0 
0 
0 
1 

0 
0 
0 

0 
0 
0 
0 
1 

0 
0 
0 
0 
0 

() 

~5 
3 

• 

EXPERIMENTAL 
NO, NO. NO. WITH 
ALIVE DEAD L.O.E. 

:L () 
:LO 

tl 
2 
:L 
0 

1 () 
9 
8 
7 
4 
1 

:LO 
:LO 

9 
9 

• 

0 
5 
f3 
'J 

:LO 

·-
1 
2 
3 
6 
9 

0 
:L 
1 

• 

8 
3 
1 
1 
0 

-
2 
2 
~5 

3 
0 

4 
7 
7 

°' ....... 

:i:--

• 



• • • • • • • ·-,. · . .... i"•';; 

Table 19 . - Summary of all cold shock tests on pay anchovy, Anchda lllitchill:i,, after 4-, 24...:.·, ·48-, 72-, 
and 96-hour exposure 'times over a range of· acclimation temperatures. 

----------------------------------------------------------------~-0:--------------~----------------:...--------~-----------------~---
.' TOTAL LENGTH CMH> SALINITY ACCLIM. ·TEMP. . EXPERo TEMP. NO. OF 4 HOUR 24 HOUR 48 HOUR 72 .HOUR 96 HOUR 

DATE MIN. MAX, MEAN <f'PT> CC) . CF> (C) <F> EXP. ORO. X MORT. :C: MORT._% MORT. :ii: MORT X HORT. 

-------------~-------------------------------------------------------------~------~~--------~--M-~----~----------~---~--------
ANCHOA MITCHILLI 

26 JUN 74 52 

3 JUL 74 67 

17 .JUL 74 52 

23 .JUL 74 50 

22 AUG 74 25 

22 AUG 74 36 

2 OCT 74 28 

. 2 IJCT 74 26 

30 IJCT 74 25 

30 OCT 74 ·27 

30 DCT 74 23 

20 OCT 75 47 

27 APR 76 45 . 

4 JUN 76 41 

14 .JUL 76 51 

20 JUL 76 22 

21 JUL 76 22 

27 JUL 76 27 

27 JUL 76 28 

3 AUG 76 22 

66 

54 

66 

62 

70 

72 

52 

55 

36 

3'7 

34 

74 

56 

74 

68 

39 

29 

41 

37 

35 

64~4 

56.2 

55.7 

43.6 

45,3' 

3619 

40.4' 

31 •. 9 

31.1. 

27.B 

54 

:=rn.J:. 

29.0 · 

24.5 

32.7 

33~3 

2813 

.. 

4 

4 

4 

6. 

B 

a 
7.2. 

7.2 

6.5· 

6.5 

615 

6 

4 

6 

6.5 

615 

6 

21 

24 

25 

27 

24 

24 

20 

20 

14 

14 

14 

17 

15 

18 

25 

27 

26 

27 

27 

?O 

75 

77 

81 

75 

75 

.68 

68 

57 

57 

57 

63 

59 

64 

77 

81 

79. 

81 

~et 

77 

a 

10 

12.5 

1715 

17 

15 

14.5 

10 

'10 

9 

6 

10 

3 

6 

1615 

16.5 

21 

22 

1615 

22 

.46 

50. 

55 

64 

63. 

59 

58 

50 

50 

48 

43 

50 

37 

43 

62 

62 

70 

72 

62 

72 

10 

10 

10 

10 

9 

9 

10 

10 

10 

10 

10 

5 

10 

5 

10 

10 

·9 

10 

ro 

0 

o. 

0 

0 

0 

0 

0 

.o 

o· 
0 

0 

0 

100 

100 

0 

0 

0 

0 

0 

0 

100. 100 

100 100 

. 70 . 100 

20· 20 

11. i 22.2 

1111 44. 4 

10 10 

20 . 30 

0 0 

. 0 0 

0. 10 

100 100 .· 

:loo .100 

100 100 

11.1 11.:1. 

0 0 

0 0 

0 11. .1 

10 20 

0 10 

100 . 100 

100 100 

100 100 

20 20 

22.2 66.6 

44,4 77,7 

40 BO 

100 100 

0 0 

10 10 

60 90 

100 100 

100 100 

100 100 

44.4 55.5 

0 0 

o ·o 

1111 11.1 

20 

10 

20 

10 

I 



.·_,,,·. 
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Table 19 . ... Continued • 
• ' • ." • . • • • ' • • 1-. . ' 

----;-----------------~----------------------~----~---~--~-----------------~----~--------~------------~----------------------TOTAL LENGTH <MM> SALINITY ACCLIH. TEMP. EXPER. TEMP. NO. OF 4 HOUR. 24 HOUR 49 HOUR 72 HOUR 96 HOUR 
DATE MIN. . MAX. MEAN. <PPT> <C> CF> .(C) · CF>. EXPt ORO. X HORT. " HORT. X HORT •. X HO~T i HORT. 

---------------------------------------------------------~-------------------------------------~-----------------------------

ANCHOA HITCHILLI 

3 AU!J 76 25 

1 SEP 76 20 

26 OCT 76 30 

27 OCT 76 4·0 

3 MAY 77 50 

4 HAY 77 4B 

4 MAY 77 46 

4 HAY 77 . 47 

4 MAY 77 47 

17 HAY 77 53 

17 MAY 77 47 

17 MAY 77 SO 

17 MAY 77 45 · 

26 MAY 77 45 

26 MAY 77 . 44 

1 JUN 77 56 

1 JUN 77 · 4B 

22 JUN 77 5B 

22 JUN 77 5B 

22 JUN 77 57 

• • 

31 

47 

49 

50 

73 

61 

· 6B 

67 

65 

69 

73 

75 

60 

59 

63 

77 

71 

71 

66 

72 

29 

41.1. 

45.1 .. 

64.9 

54.9 

55.9 . 

57. 

55.2 

50.0 

57 

52.9 

.53.7 

62.6 

. 61.1 

65.5 

62.S 

64.9 

• 

5,5 

6 

9 

8 

6 

6 

25 

25. 

16. 

12 

17 

16.5 

77 

61 

54 

63 

62 

62 

62 

6 16.s 62 

5,5 21 70 

.6.5 21 70 

6 21 70 

6 . 21 70 

5.5 24 75 . 

.6 

s.5 

5.5 

5.5 

• 

24 

21 

21 

25 

25 

75 

70 

70 

77 

77 

77 

• 

16.5 ·. 62 

14 57 

3 37 

5 . 41 

4 39 

10 50 

B 

6. 

4 

12 

10 

8 

6.5 

·12.5 

9 

46 .. 

~3 

39 

.54 

so 

46 

44 

55. 

48 

10 

10 

10 

20 

10 

10 

10 

10; . 

9 

10 

10 

10 

10 

10 

10. 

12 54 10 

9 

12 

10 

8 

46... 10 

54 10 

. 50 10 

46 9 

• • 

0 10 

o. ·o .·· 

50 90 

0 .. . . 35' 

·100 100 

0 0 

0 

o. 
0 

0 

o· 

0 

20 

0 

0 

0 

0 

0 

0 

0 

. 0 

50 

78 

0 

0 

10 

100 

0 

10 .. 

0 

40 

0 

40·. 

78 

10 10 

0 .. 10 

100 . . 100 

75 100 

100 100 

0 0 

0 

BO 

89 

10 

0 

40 

100 

10. 

10 

0 

00 

0 

100 

100 

10 . 

BO 

89 

10 

10 

40 

100 

JO 

50 

0 

100 

0 

100 

100 

.• ' 

20 

10. 

100 

100 

100 

0 

JO 

90 

100 

10 

10 

60 

100 

30 

90 

10 

100 

10 

100 

100 

• • 



• • • • • . ~; '. • • •• 

Table 19. - Continued. 
. . ,: . . . '·. ·. .. . ... ·.. . . ··. . . .. . ·.. ·. ....·.. . - .. , . . 

---------------------~---------------------~----------~--------------------·"-------------------------------------------------
TOTAL LENGTH <MM) . SALINITY ACCLIM~ TEMP, 

IIATE HIN. MAX. MEAN <PPT> <C> <F> 
EXPER •. TEMP. NO. OF ,4 HOUR 24 HOUR 48 HOUR 72 HOUR .96 HOUR 
<C> <F> EXP. ORO. ::r: MORT. :I: HORT," X MORT. ::C: MORT. ::r: MORT. 

' . . . . 

------------~---------------------------------~---------------~-----------~---------~--------------------------~-------------
ANCHOA HITCHILLI 

22 JUN 77 56 

6 .JUL 77 64 

6 JUL 77 63 

6 JUL 77 59 

21 JUL 77 35 

21 JUL 77 35 

21 JUL 77 34 

21 JUL 77 32 

2 AUG 77 22 

2 AUG 77 27 

18 AUG 77 28 

1 SEP 77 36 

1 SEP 77 31 

1 SEP 77 32 

.1 SEP 77 39 

8 SEP 77 35 

8 SEP 77 33 

B SEP 77 33 

S SEP 77 35 

76 

76 

69 

76 

68 

45 

41 

44 

44 

47 

48 

75 

79 

73 

Bl 

46 

50 

42 

44 

70~1 

.6618 

65.a· 

66.9 

43.9 

39,3 

38.3. 

37.B 

30.7 

34.1 

38,5. 

58 

57.B . 

52.7 

63.2 

. 41, .1 

. 39 

40.6 

. ·. 

.5 

7 

6 

6 

7 

6 

5 

B 

7 

7 

25 

27.5 

29 

29 

28 

28 

28 

28 

26.5 

27 

25 

25 

25 

25 

24 

24 

24 

24 

77 

82 

82 

84. 

84 

82 

_82 

82 

82 

80 

80 

81 

77 

77 

77 

75 

75 

75 

75 

.6 

·12 

10 

20 

16 

13 

. 10 

13 

10. 

43 

64 

58 

54 

50 

68 

61 . 

55 

50. 

55 

50 

11.5 53 

17.5 64 

16 . 61 

. 1J.5 56 

11 52 

17.5 64 

16 

14 

61 

5?. 

12.5 --~ 55 

10 

10 

10 

9 

i.O 

10 

10 

1() 

10 

10 

10 

2(). 

10 

10 

10 

10 

10 

10 

10 

9 

100 . 

0 

0 

0 

0 

0 

0 

40 

100 

0 

20 

30 

0 

0 

0 

:i.o 

0 

0 

0 

0 

100 

0 

0 

11 

100 . 

JO 

20 

i.OO 

100 

ioo 

100 

10 

0 

20 

40 

0 

20 

10 

?9. 

100 

0 

0 

56 

100 

50 

40. 

100 

100 

100 

100 

10 

0 

40 

60 

0 

40 

40 

100 

100 

0 

10 

6? 

100 

50 

40 

100 

100 

100' 

100 

10 

10 

90 

100 

20 

100 

100 

100 

0 

10 

89 

100 

50 

60 

1<fo 

100 

100 

100 

10 

20 

100 

100' 

20 

100 

100 

...... 
0 



Table 19 . - Continued. 

-----~---------------------------~---------------------------------------------------~~~--~--------------------~-------------TOTAL LENGTH CMH> . SALINITY ACCLIM, TEMP, EXPER1. TEMP, NO, OF 4 HOUR 24 HOUR 4B HOUR 72 HOUR 96 HOUR 
[IATE HIN. HAX1 HEAN <PPT> (C) . <F> (CJ · <F> EXP, ORG, :S: HORT, X HORT, X HORT, X HORT X MORT, 

---------------------------------------------------------------~-------------------------------------------------------------

ANCHOA MITCHILLI 

13 SEP 77 31 

13 SEP 77 31 

13 SEP 77 32 

13 SEP 77 . · 33 

21 SEP 77 34 · 

21 SEP 77 32 

21 SEP 77 31 

27 !JEP 77 38 

13 IJCT 77 32 

13 IJCT 77 31 

13 OCT 77 34 

26 OCT 77 32 

26 OCT 77 29 

26 OCT 77 36 

26 OCT 77 35 

8 NOV 77 45 

8 NOV 77 39 

15 NOV 77 32 

22 NOV 77 40 

• • 

59. 

67 

52 

52 

46 

49 

50 

4B 

56 

47 

57 

55 

50 

51 

54 

58 

53 

52 

55 

41 

40.5 . 

4116 

40,B 

9 

9 

B.5 

7 

39,5 ·. 10,5 

39.6 11 

42.6 

43,4 

45,5 

. 47,3 

41.2 

45,4 

45,2 

52. 

44,7 

45,1 

44,1 

• 
.. 

10 

10.5 

10 

B 

.B 

10 

7,5 

6 

10 

7,5 

9 

10 

• 

21 

21 

21 

21 

25 

25 

25 

2216 

16 

16 

16 

11. 

11 

11 

11 

B 

B 

~ 

5 

70 

70 

70 

70. 

77 

77 

77. 

73 

61 

·61 

61 

52 

52 

52 

52 

46 

·46 

43 

41 

• 

1715. 64 

15 59 

. 13 ·, 55 

. 11 

16 

12 

10 

16 

14 

9 

7 

9 

7 

5 

·3 

5 

3 

4· 

2 

52 

61 

54 

50 

61 

57 

4B 

45 

4B 

45 

41 

37 

41 

• 

37 

39 

36 

20 

20 

20 

18 

10 

10 

B 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

• 

0 

0 

~· 

0 

0 

0 

o. 

0 

0 

0 

0 

0 

0 

0 

0 

o. 

0 

0 

0 

5 

5 

. 10 

11 

' 0 

'40 

6215 

10 

10. 

30 

44. 

30 

60 

100 

0 0 

0 0 

0 0 

. 20 . 40 

0 0 

0 20 

0 30 

.BO... 100 

0. 20 

50. ·BO 

10 JO 

10 

• 

15 15 

. 20 25 

55 60 

83 89 

40 

100 

100 

40 

100 

100 

10 20 

0 0 

BO · 100 

~o . 100 

10 20 

50 50 

40 70 

100 100 

50 70 

90 100 

60 90 

•· • 

.·· 
.... : ~-.~ · .... 

•• 
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Table 2 0 . - A chronological summary of cold shock experiments on mummichog, Fundulus he·terocli tus. All tests were 
conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

SIZE l':tii·iGE 
\TL IN MM) 
MIN, ht1X, 

FUNDULUS HETERDCLITUS 

2 JUL. /'4 51 "17 

:28 AUG '74 43 

9 M(.1Y 75 60 

12 (;UG ?5 43 90 

27 Jt1N '?ci 80 

fl2 

5 FED i'6 

5 FEB 76 3'.? 

:l1 Fl';:B '76 62 

THiE <HREl.) 
SALINITY ACCLIM, CONTROL EXPER. FROM START NO, 

CPPTl TEMPCC) TEMPCC) TEMPCC> OF TEST ALIVE 

6 .. 5 

5 .. 5 

r::" 

-~ 

5 

5 

4 

27 

15 

27 

9 

9 

5 

6 

25 

27 

15 

27 

6 

6 

'" 0 

:lO 

3 

2 

16 

3 

') 1::· 
~ .. ~ 
3 

3 

() 6 
96 6 

0 ~ 

0.1 3 
1 i3 3 
2\-S 3 
73 3 
'i6 3 

0 :lO 
0.1 :LO 
o.~ :LO 

96 10 

0 6 
96 6 

0 10 
74 :LO 

0 10 
96 1 () 

0 :LO 
96 10 

0 10 
96 :LO 

0 10 
96 10 

CONTl'WL 
NO, NO. WITH 
DEAD L,Q,E, 

0 

0 
() 

0 
0 
0 

0 
0 
0 

0 

0 

() 

() 

0 

0 

0 

() 

0 
() 

() 

0 

0 
0 
0 

0 

() 

0 

0 

0 

0 

EXF' El~ I MENTilL 
NO, NO. ND. WITH 
ALIVE DEAD L,Q,£, 

6. 
6 

5 
5 
4 
2 
j, 

0 

10 . 
10 
10 
10 

6 
6 

10 
10 

10 
1 () 

10 
10 

10 
10 

10 
10 

0 0 

0 ~5 

1 4 
3 

,., ... 
4 1 
t5 () 

0 4 
0 () 

0 0 

0 0 

0 () ' 

0 () 

0 () 

0 0 

0 0 

• 

....... 
N 



Table 20. - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE fo~NGE 
(TL Hl Mil) 
hHL Mi'1X. 

n:ME uu;:s. > 
SALINITY ACCLIM, CONTROL E~PER. FROM START NO. 

CPF'TJ TEi-W\I:;) Ti::Mi''(C/ TEi·iF'(C) OF TEST r-1LIVE 

CONTl:;:OL EXPEl'~IMENT1~1L 

NO. NO. WITH ND, ND, NO, WITH 
DEi'°iD L,(),E, ALIVE DEAD L.O.E. 

---·----------------------------------------------------------------------------------------------------------------------------
FUi-~:L1ULUb Hi::T1~i-\DCLI TUS 

1 i' FEl': /'6 

19 FEB 76 

15' MAY 'i'6 

2 NCJ 1• 1 76 

10 NOt_.I 76 

16 NOV 76 

:'J NOV 76 

23 NOt.i /'6 

30 N0 1) ?6 

• 

31. 

55 

.:'. "1 ........ 

40 

22 

25 

24 

22 

28 

• 

J. 0 7 

10/' 

91 

50 

63 

47 

47 

94 

10 

10 

• 

7 

3 

.. , , 

.. 

6 

9 

9 

6 

9.5 

') 

"' 

• 

11 

18 

18 

:l1 

1 ') .,,. ....... ~ 

1::· r.:
..J • .., 

11 

11 

8 

3 

9 

6 

2 

,., ... 

'') .1::· 

~·""' 

2 

'') ... 

2 

0 :LO 
96 :lO 0 

0 10 
'i'6 10 0 

0 :l() 

% :LO 0 

0 10 
9,s :LO 0 

0 :l () 
96 10 0 

0 10 
96 :LO 0 

() 10 
'i'6 10 0 

() 20 
96 20 0 

0 20 
'.i'6 20 0 

0 20 
'i'6 20 0 

0 20 
96 20 0 

• • 

0 

0 

() 

0 

0 

0 

0 

0 

0 

0 

0 

• 

14 
14 

10 
10 

10 
10 

10 
10 

10 
10 

10 
10 

10 
10 

20 
20 

20 
20 

20 
20 

20 
20 

() 0 

0 () 

0 0 

0 0 

0 0 

0 

0 0 

0 0 

0 0 

0 () 

0 0 

• • • 
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Table 20 . - Continued. 

SIZE i'(t11'!GE 
CTL IN MM) StiL.INITY ACCUM, CONTFWL EXPEi;;, 

D1'.iTE M:LN, Mi'.1X. CPPT) TEMP CC) TEi'lf' ( C) TEMP CC) 

FUNDULUS HETEROCLITUS 

29 D::c ?6 35 8 7.5 1.5 

29 DEC 76 35 60 8 7,5 1.5 

29 DEC /'6 35 60 8 1.5 

23 ih~R 77 48 90 3.5 8.5 8.5 2 

50 90 8.5 2 

4 DEC "77 97 10 9,5 0.1 

.. 

• 

TIMECl-11'(5,) 
Fl'WM STl-il'rf 
DF TEST 

0 
9c~ 

0 
96 

0 
9,s 

0 
29 
96 

0 
54 
96 

0 
96 

NO, 
ALIVE 

10 
1 () 

10 
:LO 

10 
10 

25 
25 
25 

25 
'')1::· .... ..., 
"')I:• ,;_,.J 

10 
10 

CONTl:WL 
NO, 
DEAD 

0 

0 

0 

0 
0 

0 
0 

0 

• 

NO, WITH 
L,O,E, 

0 

0 

0 

0 
0 

0 
0 

0 

• • 

EXPEJ~IMENTAL 

NO, 
1~UVE 

10 
10 

10 
10 

10 
10 

25 
24 
22 

:L () 
10 

NO, 
DE1:':ili 

0 

0 

0 

1 
3 

l. 
1 

0 

ND, WHH 
L.O,E. 

0 

0 

0 

0 
0 

0 
0 

0 

• 



··_;. ..,I;· 
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Table 21 • - Summary of all cold shock test~ on mummichog, Fundulus heteroclitus, after 4:-, 24-, 48-, 72-, 
and 96-hout exposure times __ ov~r a range .of .acclimation temperatures, 

. . . . . 

-----------------------------------------------------------~-----------------------------------------------------------------
TOTAL LENGTH <MM> SALINITY ACCLIM, TEMP, 

IIATE HIN, . MAX, MEAN < PPT> ( C > < F > 

FUNIIULUS HETERDCLITUS 

2 JUL 74 92 

28 AUG 74 46 

9 MAY 75 37 

12 AUG 75 43 

27 .JAN 76 37 

28 .JAN 76 40 

5 FEB 76 49 

5 FEB 76 39 

11 FEB 76 35 

17 FEB 76 31 

19 FEB 76 31 

18 MAY 76 55 

19 MAY 76 64 

2 NOV 76 40 

.10 NOV 76 22 

10 NOV 76 59 

16 NOV 76 30 

23 NOV 76 24 

23 NOV 76 22 

30 NOV 76 28 

• • 

53 

82 

60 

72 

80 

82 

65 

61 

55 

55 

46 

88 

103 

91 

50 

95 

63 

47 

47 

77 

70.3 

67 

44 

57 

51 

60 

55 

51 

41.6 

39 

69 

67.7 

59 

36 

76.5 

43,3 

36 

34 

46 

• 

4 

5,5 

5 

5 

5 

4 

10 

10 

7 

3 

0,5 

7 

7 

6.5 

3,5 

3.5 

3,5 

• 

27 

15 

27 

9 

9 

5 

s 

6 

6 

9 

18 

18 

11 

9 

9 

6 

9,5 

9,5 

2 

74 

81 

59 

81 

48 

48 

41 

48 

64 

64 

52 

48 

48 

43 

49 

49 

36 

• 

EXPER, TEMP, NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
CC> CF> EXP, ORO, ~ MORT. X MORT, X HORT. X MORT X HORT, 

10 

3 

2 

16 

3 

2,s 

3 

3 

2.5 

3,5 

3 

9 

·6 

5,5 

2 

2 

2.s 
2 

2 

2 

• 

50 

37 

.36 

61 

37 

37 ' 

37 

37 

37 

38 

37 

48 

43 

42. 

36 

36 

36 

6 

.5 

10 

6 

10 

10 

10 

10 

10 

14 

10 

10 

10 

10 

10 

10 

20 

20 

20 

20 

• 

0 

0 

0 

0 

0 

0. 

0 

0 

0 

0 

0 

·o 

.o 

0 

0 

0 

0 

0 

20 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 .· 

0 

0 

o· 

0 

0 

• 

0 

60 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. , 

0 

60 

0 

0 

0 

o· 

0 

0 

0 

0 

0 

.o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

• • 
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Table 21 • - Continued. 
. . . . . . . 

------------~----------~----------~-----------------------------~-~-------------~----~---------------------------------------
SALINITY ACCLIH. ·TEMP• 

DATE <PPT) . <C> <F> 
EXPER. TEMP. NO. OF 4 HOUR 24 HOUR·40 HOUR 72 HOUR 96 HOUR 
< C) <F > EXP• ORB• X HORT, X HORT, X MORT• X HORT 1. MORT• 

--------------·-----------------~-------~--------------~----------~-----------------------------------~-----------------------
FUNDULUS HETEROCLITUS 

29 DEC 76 39 65 52.1 8 7,5 46 1.5 35 10 0 0 0 0 0 

29 DEC 76 38 53 46.1 B 7,5 46 1.5 35 10 ·O 0 0 0 0 

29 DEC 76 35 55 46.8 8 7,5 46 1. 5 35 10 0 0 0 0 0 

23 MAR 77 48 84 68.6 3,5 s.s 47 2 36 25 0 0 4 4 12 

23 MAR 77 50 89 70.1 7 S,5 47 2 36 25 0 0 0 4 4 
' 

4 DEC 77 33 97 7012 10 10 50 0.1 . 32 10 0 0 0 0 0 

-... 

,· . 

-..,J 
0\ 



Table 22. - A chronological summary of cold shock experiments on Atlantic silverside, Menidia menidia, 
were conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8, 

All tests 

SIZE li1'ii~GE 
(TL. IN MM) 
NIN, MAX. 

MENIDlf~ MENIDU1 

6 NOV "73 52 93 

13 NOV "7~1 1.07 

5 DEC 73 51 :l07 

6"7 1HJ 

12 DEC "73 

"?:I. 102 

28 DEC 73 46 

• • 

TIME(l-IRB.) 
SALINITY ACCLIM. CONTROL EXPER. FROM START NO, 

CPPT> TEMPCC> TEMP(Cl TEMPCC> OF TEST ALIVE 

6 

6 

7 

· 15 

1!5 

7 

7 

• 

8 

10 

:LO 

1::· ..; 

• 

14 

10 

10 

8 

1::· 
~j 

• 

5 

5 

0 
72 
<J6 

0 
0.1 

24 
4B 
96 

0 
72 
96 

0 
0 .!) 

24 
4!3 
72 
96 

0 
0 '''" • .:.. .. J 

24 
4B 
72 
9,5 

• 

:1.0 
9 
'>' 

10 
10 
:LO 
10 
10 

10 
10 
:LO 

:LO 
:LO 

:LO 
1 () 
10 
:l () 
10 
1.0 

:I. 0 
:LO 
:l () 
10 
10 
10 

10 
10 

• 

CDNTl'WL 
NO, ND. WITH 
DEAD L.O.E. 

1 
1 

0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

• 

EXPEi'~ I MENT ;~L 
NO, ND. NO, WITH 
ALIVE DEAD L.D.E, 

:L () 
10 
10 

10 
10 

7 

4 

10 
:l () 

<"J 

:LO 
10 

10 
1() 

10 
13 
7 

:l() 

1 () 
:LO 

9 
6 
5 

:LO 
13 

• 

0 
0 

0 
~5 

6 

0 
:l 

0 

() 

0 
2 

. .,. 
,J 

0 
0 
1 
4 
5 

2 

• 

() 

0 

3 
'l ... 
0 
2 

1 
() 

0 

4 
2 
2 
() 

2 
J 
:L 

1 

2 

• 



• 
Table 22 . - Continued. 

28 DEC 73 

1 FEB 74 

SIZE FMNGE 
en. IN hNI 
MIN, M1'1X, 

48 

51 

67 

101 

102 

1
.,,,. 
.:- ... J 

93 

• 

Si;L.INITY 
<PPT> 

1::; 

12 

12 

6 

12 

12 

• 

f.;CCLIM, 
TE1vjp (C) 

9 

8 

6 

6 

6 

CDNTl'WL. 
TEMP<Cl 

8 

8.5 

8 

6 

6 

6 

• 

EXPEF:. 
TEMP<C> 

4 

3 

• 

TIMI::< HF~S, > 
FHCJM ST1<:il'.;;T N(] • 

•• 

OF TEST r-.uvE 

0 :LO 
0.5 10 
1::· 1:;:· 
~J • .J 10 

24 10 
48 10 
96 :LO 

0 l::'i 
0 15 
6 1!'5 

24 :J.:3 
72 1:3 
9,-:, L3 

0 10 
96 10 

0 :LO 
0.5 :LO 
;3 :LO 

2·1 10 
68 1 () 
96 10 

0 10 
r.:· .. 10 

21 :1.0 
4!:) 10 
72 10 
9ci 10 

() 10 
21 1() 
24 :LO 
9c!> :LO 

0 :to 
0 :LO 

1 <;> • .2 1 () 
42.7 10 
72 10 
9.:, 10 

• 

CDNTl:;;DL 
ND, ND. WITH 
DE1!\D L, 0, E, 

O· 
0 
0 
0 
0 

0 
0 

2 ,, ... 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 

0 
1 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
() 

0 

0 
0 
0 
0 
0 

• 

ND, 
ALIVE 

1 () 
:LO 
10 

9 
5 

16 
16 
:16 

9 
7 
6 

1 () 
:10 

10 
10 
,10 

9 
7 
4 

1 () 
1() 

8 
4 
3 
2 

:l () 
10 

'7 
6 

:l () 
10 

9 
7 
6 
6 

EXPEl'(IMENT1;L 
NO. NO. WITH 
DE1;D L, IJ, E, 

0 
0 
1 

6 

0 
0 
7 
9 

10 

0 

0 
0 
1 
;3 
6 

0 
2 
6 
7 
8 

0 
1 
4 

0 
1 
3 
·1 
4 

() 

4 
4 
1 
() 

·1 
1() 

2 
1 
2 

() 

1 
2 
:5 
3 
0 

0 
2 
() 

0 
0 

1 
0 
0 

,, ... ,., 
"· 
() 

0 
0 

• 

...... 
00 
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Table 22 . - Continued. 

--------------------------------------------------------------------------------------------------------------------------------
SIZE J'MNGE TIME<HHS,) CDtflROL EXPEFnMENTAL 
<TL IN MM) S1=iLINITY ACCU:M. CDNTl'\OL EXPE:l'i:, Fl'WM STAiH ND, NO. ND, WITH l'J(). ND. NO, WITH 

D1~1TE MIN. M1'.'.\X, CF'F'T) TEMP<C> TEMP<G> TEMP<C> OF TEST ALIVE DE1'iD L.O.E, ALIVE DEAD L.O.E. 
--------------------------------------------------------------------------------------------------------------------------------
MENI!HA MENIDI1'i 

9 l"lPi;; 74 60 1.1. 3 6 'i'. ~=; '1.5 :3. 1 0 :LO ·-· - :LO 
0 :LO 0 0 1() () 2 
2 :LO 0 0 :LO 0 1 

:L 9 10 0 0 7 3 0 
1il<S 9 1 0 7 3 0 

17 AF'I'\ 74 ii'7 l:L-1 12 1.:5 1::; 5 0 :LO - - :LO 
9,~, :L () 0 0 :1.0 () 0 

23 APR 7·~ '74 109 6 :L:'5 15 4 0 :LO ·- - :l () 
0 .:L :LO 0 0 :LO 0 8 ....... 
0.25 10 0 0 10 0 7 \0 

24 :1.0 0 0 9 . 1 1 
48 :LO 0 0 8 '1 ... 0 
9' ,, :LO 0 0 7 3 2 

2;3 1'.'.\PR 74 '71 114 ·1:2 1~5 1.5 4 0 10 - - :LO 
0.1 10 0 0 10 0 6 

24 :LO 0 0 9 1 0 
4B :LO 0 0 B :~ 0 
72 :LO 0 0 7 3 0 
96 10 0 0 7 3 0 

30 r:'.\PF( ·7 4 62 :L03 6 . :L5 1!) :3 0 10 ·- ·- 10 
o. :l 10 0 0 10 () 10 
0.25 :LO 0 0 10 0 1 

17.5 :LO 0 0 B 2 0 
4B 10 0 0 '7 :3 () 

96 10 0 0 5 5 () 

30 ,~i1=·1;; '74 6,-!> J.:l 2 :L2 Hl 1~) :~ 0 :LO ·- - 1 () 
24 :LO 0 0 :LO 0 1 
4B :LO 0 0 10 0 3 ll> ll::· 1::· :to 0 0 7 3 3 ':hJ. ~ 

'i16 10 0 0 4 6 0 

? MAY 74 C>2 :LU, l ·:> 1!5 1:5 2 Q 20 - - 20 
~:) 20 0 0 :l ;·5 7 6 

24 20 0 0 :L 'J 8 2 
,18 20 0 0 1:L 9 7 

• • • • • ~, 20 • 0 
.() 

1 • 14 • 6 • 20 0 () 19 .1 



• • • • • • • • • • • 

Table 22 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE TIMECHRS, ) CONTROL EXPERIMENTAL 
<TL IN MM> SALINITY ACCLIM. CONTROL EXPER, FROM START NO, NO, NO, WITH NO, NO. NO. WITH 

DATE MIN. MAX, CPPT> TEMP CC> TEMP CC> TEMPCCl OF TEST ALIVE DEAD L,O,E, ALIVE DEAD L.O.E. 
-------------------------------------------------------------------------------------------------------------------------------
MENIDIA MEN I DIA 

7 MAY 74 66 106 6 j~ ,J 15 2 0 20 20 
5 20 0 0 12 8 11 

24 20 0 0 7 13 ~ 
~ 

48 20 0 0 5 15 3 
72 20 0 0 3 17 1 
96 20 0 0 0 20 0 

21 MAY 74 76 90 6 18 18 5 0 10 10 
0.1 10 0 0 10 0 10 

19 10 0 b 7 3 3 
24 10 0 0 6 4 1 
43 10 0 0 5 5 3 00 
96 10 0 0 0 10 0 C> 

4 JUN 74 £-
w~ 100 6 18 18 8 0 10 10 

0.02 10 0 0 10 0 ~ 
~ 

4 10 0 0 9 1 0 
48 10 0 0 8 2 0 
96 10 0 0 7 3 0 

26 JUN 74 27 54 4 21 21 8 0 10 10 
0.02 10 0 0 10 0 10 
1 10 0 0 10 0 7 

21 10 0 0 1 9 1 
24 10 0 0 0 10 0 

2 JUL 74 43 63 4 23.5 25 10 0 ~ 
J 

~ 
J 

0 5 0 0 ~ 
J 0 3 

48 ~ 
J 0 0 4 1 0 

96 • .J 0 0 2 3 1 

10 JUL 74 37 57. 4 "~ 
~~ 26 14 0 10 10 

96 10 0 0 10 0 0 

17 JUL 74 37 72 4 25 24.5 12.5 0 10 10 
28 10 0 0 10 0 1 
72 9 1 0 9 1 0 
96 9 1 0 9 1 0 



. ' ~. . ' 

Table 22 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE R1~iNGE TIME<Hl'~S. > CONTF.:OL EXF'EI'~ I MENTAL 
(TL IN MM) S1~LINITY r;CCL.IM, CONTROL i::xi=·1::r~. FF~DM ST1~1li.:T ND, NO, ND, WITH ND, ND, NO, WITH 

D1~1 TE MIN, M;ix. CPF'T) TEMF'(C) TEMP CC> TEMP CC) OF TEST 1~LIVE DEAD L.D,E, ALIVE DEAD L,O.E, 
-------------------------------------------------------------------------------------------------------------------------------
MEN HI IA MEN HI IA 

8 AUG 74 30 73 B '')I:' 
...:.. ... J 24.5 12 0 5 10 

19 ~5 0 0 6 4 1 
21 1::· 

• .> 0 0 5 5 0 
24 !5 0 0 4 6 0 
72 1:.-_, 0 0 3 7 1 
96 ·1 1 0 2 B 1 

19 SEP 7·1 ~i7 96 7,5 . ,..,.., 
..:...:.. 21. ~:) 9 0 10 :LO 

20 :LO 0 0 9 1 1 
24 10 0 0 8 2 2 
4B 10 0 0 7 3 ~~ 
72 10 0 0 5 5 0 00 
96 rn 0 0 3 7 0 t-' 

'1 c:· .. _, SEP 74 5f:l 89 7.5 22 ·")'') 
.:. ...... 12 0 '7 10 

7':>' 9 0 0 '7 1 0 
96 9 0 0 '7 1 3 

1!) OCT 74 42 92 B, 8 1.!1 16 6 0 :LO 10 
0.01 10 0 0 .:LO 0 10 

24 :LO 0 0 9 1 :t 
48 :LO 0 0 B 2 1 
72 9 1 4 7 3 1 
96 9 1 0 6 ·1 0 

21 OCT 74 49 83 6 12 1 '' '" .:.. • .. :J 4.5 0 :LO 2B 
24 10 0 0 28 0 11 
4;3 :LO 0 0 24 4 12 
~1!3 10 0 0 21 7 14 
6'" _, ·10 0 0 1:'5 15 2 
96 9 :L 1 9 19 3 

23 OCT 74 47 82 6 13 :L2 5 0 :LO 10 
1c1 10 0 0 10 0 3 
40 10 0 2 9 1 3 
72 10 0 1 ,,,. 

• .> 5 1 
96 '7 1 0 5 "' .., 1 

.. 

• • • • • • • • • • • 



• • • • • '• • • • • 

Table 22 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE F\ANGE T :rME C 1-lli:S, > C:ONTl'WL EXPEIU MENTAL 
<TL IN MM> SALINITY 1~CCLIM, CONTli:OL EXPEi'~• Fli:DM STAli:T ND• ND, NCJ • WITH NO, NIJ, ND, WITH 

D1;TE MIN, Mt-1X, (pf'T) TEMP CC) TEMP(C) TEMP CC> OF TEST ALIVE DEAD L.IJ,E, ALIVE DEAD L.O,E. 

-------------------------------------------------------------------------------------------------------------------------------
MEN ID IA MENIDI1; 

8 NOV '74 55 111 6 15 15 o .ei 0 10 -· 1() 
0.1 10 0 0 1() 0 10 

24 10 0 0 1 9 1 
48 10 0 0 0 10 0 

12 NDV 74 62 103 6.3 12 12 5.5 0 10 10 
21 10 0 0 1() 0 3 
·~:5 9 1 0 9 1 3 , ... , .. 
.. 1..:.. <J 1 0 13 2 2 
6''} El 2 2 7 ~5 3 
9(1 8 2 0 3 7 1 CX> 

N 

•1 DEC 74 .rn 105 6.6 6 6 2 0 10 10 
0.1 10 0 0 1() 0 'I .... 

22 10 0 ;3 ~3 5 3 
29. ~5 ,, 

1 2 4 6 2 
4:5 'I 1 2 3 '7 1 
96 'I 1 :l 3 7 •1 ·-

9 DEC 74 63 :L10 6.6 (1 6 4 0 10 10 
2·4 10 0 1 :l () 0 0 

. 
30.5 10 0 1 1() 0 2 
56 9 1 0 9 1 2 
96 9 1 0 8 

,, 
.:... 4 

I' ~·i1~I~ 75 52 112 6 6 6 3 0 (1 :l() 

24 6 0 0 1 () 0 1 
42 6 0 0 9 1 1 
72 . 6 0 0 ·~ ,J 5 1 
9,s 5 :L 0 4 6 1 

10 H1~l~ 75 31 ci3 6 8 8 4. !) 0 '7 :LO 
24 7 0 0 :LO 0 :L 
40 7 0 0 9 1 () 

96 'l 0 0 9 1 0 



Table 22 . - Continued. 

-------------------------------------------------------------------------------~-----------------------------------------------
SIZE l'~MWE 
<TL IN MM) 
MIN, M1;X, 

TIMEO·IJ:w,) 
SALINITY ACCLIM, CONTROL EXPER. FROM START NO. 

CPPTJ lEMP<C> TEMPCCl TEMPCCI OF TEST ALIVE 

CCJNTl'~OL EXPEl'~:CMENT!".\L 
NfJ. NCJ, WITH NCJ, NfJ, NO, WITH 
DE1'iD L. 0, E. ALIVE DEAD L,O,E, 

-------------------------------------------------------------------------------------------------------------------------------· 

62 

26 MAF: 75 

6 •·y _., 

31 MMi /'5 

• • 

l.16 

Ll.6 

1L3 

113 

• 

' ,, 
()•..;.. 

5.2 

.. , 
I 

10 

:LO 

... , 
I 0 10 

24 :LO 
42 :LO 
<!.>!.> 'i 
n 'i 
9,s "} 

10. ::.; 0 :L () 
17 :LO 
41 10 
~ ('\ •;.) 9 
72 9 
96 r; 

10 0 :LO 
17 :L () 
24 :LO 
41 :LO 
48 'i 
72 "' 7 

0 10 
24 10 
4B 9 
7.2 '} 

96 9 

'i 0 10 
24 :LO 
~!>4 • ~:; .9 
l2 9 
fl9 9 
96 <J 

• • • 

o· 
0 
1 
1. 
:L 

0 
0 
1 
1 
:L 

0 
0 
0 
:L 
1. 

0 
1 
:L 
:L 

0 
:L 
:L 
1 
:L 

0 
0 
0 
0 
0 

0 
3 
3 
;3 
3 

0 
0 
;3 
;3 
~5 

:L 
0 
0 
0 

:L 
0 
0 
0 
0 

• 

:LO 
9 
5 

,., ... 
2. 

:L () 
10 

6 

") ... 

:L () 
9 
8 
4 
~5 
() 

:LO 
9 
6 
5 
4 

:LO 
10 

6 

• 

:L 
~5 
7 
8 
8 

0 
4 

"'" ..J 

7 
8 

1 
'l ... 
6 
7 

:LO 

1 
·1 
!::i 
6 

0 
4 

7 
7 

• 

3 
1 
1 
0 
0 

3 
2 
2 
() 
() 

5 
5 
4 
3 
0 

1 
1 
3 
;3 

1 
1 
1 
1 
1 

CXl 
w 

• 



• • 
Table 22. - Continued. 

D1:1TE 

:i.6 M'i:;; 7!:1 

23 f'.;PR ·75_ 

2J 1~Pli: 75 

1.6 ,JUL 7~) 

Bil.E: i~(~NCiE 

( 'IL IN i·fri j 
MI:·J, r-!{1X. 

63 

61 l.06 

57 99 

!37 109 

107 

111 

:rn 67 

6'J 

• 

f.if'.1L.INI (Y 
'pp·r) 

!5 

1;:· 
.J 

1::· 

··' 

• 

1:1. 

14 

:1.9 

24 

27 

CUNTl'(CJL. 
TEMP(Cj 

11 

19 

24 

27 

• 

EXi'''E:J(, 
TEMF'' < C > 

5 

5.5 

:lO 

• 

TH1i:'.(i·IF:S,) 

Fl'WM ST1:1f'\T NCJ, 

• 

OF TEST ALIVE 

0 :l () 
0.01 10 

<;>~s :LO 

0 10 
0.01 :1.0 

4;·5 10 
'J (, 10 

0 10 
18 10 
41 10 
4S 10 
72 10 
96 :LO 

0 1 () 
0 • :L 1 () 

72 1() 
9c:, 10 

0 10 
::!.5 10 
B,5 :LO 

24 10 
72 10 
'J6 10 

0 ;LO 
'76 :LO 

0 l.O 
96 10 

0 :to 
'i6 :10 

CCJNTHIJL 

t'\" £1tAn 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

·o 

• 

ND WITH L.rJ,E, · 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

• • 

EXt='EHIMENT1:1L 

~etvE ~HAD ~~o.~~TH 

10 
10 

9 

10 
1() 

9 
B 

1 () 
10 

9 
B 
7 
7 

10 
10 

7 
. 6 

:1 () 
10 

9 
7 
1:.
.J 

5 

:10 
:1() 

:10 
10 

10 
1 () 

0 
1 

0 
:L 
2 

0 
1 
2 
3 
3 

() 

3 
4 

0 
1 
3 
r.-
,J 

5 

0 

0 

0 

1 
0 

2 
1 
0 

., 
"'-

1 
0 

·o 
0 

2 
() 

() 

1 
0 
() 

() 

0 

0 

0 

0 

• 

00 
+--



Table 22 . - Continued. 

D1~TE 

SIZE RANGE 
CTL IN MM> 
MIN. MAX, 

MENIDiti l1ENIDI1-i 

12 ,')I.JG 75 50 '72 

1'1' AUG 75 4
,., . ..,_ 6B 

27 AUC:l "75 ~:rn 71. 

8 SJ:Y /'5 38 90 

1.9 SEP 75 51 9
,.,. ... 

30 SEP T:i .cf~) 13 9 

20 OCT ni 60 93 

22 OCT 75 60 9
,., ..,_ 

• • 

S1~1LINITY 

Cl"PT) 

• 

~=; 

1::· 1::
~' • • J 

1:.· 
.J 

~-:S.5 

5 

5 

1'-1CCl...IM. 
TEf'l1:· < C) 

27 

30 

28 

24 

'")'') 
~ . ..:.. 

21 

20 

:i.'t 

• 

CONTF~(JJ... 

TEMPiCj 

27 

2"? 

2/' 

26 

l")I') 
..:....:.. 

''}"" .... ~ 

19 

19. ~) 

• 

Ei<PE:F:, 
TEMPiCl 

16 

1.5 

:l5 

14.!:'i 

14 

10 t !') 

10 

10 

TIMECHF~S.) 

FROM START NO, 
OF TEST ALIVE 

0 12 
0 12 

24 :1.2 
96 12 

0 10 
72 10 
96 10 

0 5 
72 ~ 

J 

96 5 

0 :1.0 
s~ • c~.~ 10 
96 10 

0 10 
96 10 

0 10 
24 10 
96 10 

0 10 
21.5 10 
4~ r ..,,.., 10 
72 :LO 

0 10 
0.1 10 

48 9 
/'2 9 
96 9 

• • 

CONTRCJL 
NO, NO, WITH 
DEAD L,(J,E, 

() 

0 
() 

0 
0 

0 
0 

() 

0 

0 

0 
0 

0 
0 
0 

0 
1 
:l 
1 

• 

0 
0 
0 

0 
0 

0 
0 

:l 
0 

0 

0 
0 

0 
0 
0 

0 
0 
0 
0 

NO, 
ALIVE 

:l3 
13 
12 
:l2 

1() 
r; 
"l 

~s 
1::
,J 

5 

1 () 
10 
10 

1 () 
:l () 

:LO 
9 
B 

10 
6 
1::
,J 

~:5 

10 
10 

7 
6 
~5 

• 

EXPERIMENTAL 
NO, NO. WITH 
DEAD L.O.E, 

0 
. 1 

1 

1 
1 

0 
0 

0 
0 

0 

1 
2 

4 
I!:' 
,J 

I: .., 

0 
;3 
4 
5 

• 

') .,,, 
0 
0 

0 
0 

1 
1 

0 
1 

0 

() 

() 

0 
0 
0 

2 
1 
0 
2 

00 
I.Tl 

:> 

• 



·• • 
Table 22 • - Continued. 

SIZE F~MHJE 
(fL HJ i'fri) 
MIN. M1c1X, 

MENIDIA 1·1ENIDUI 

30 OCT ·75 

•l NOV 7~5 

4 NOV '75 

2 FEB 7f.i 

54 

42 

4'i' 

1;:·r\ 
-..JC) 

S'2 

10.!i 

l.12 

94 

100 

90 

• • • • 

TIME<lll'~::;,) 

SALINITY ACCLIM, CONTROL EXPER. FROM START NO. 

• 

CPPT> fEMPCCJ TEMPCC> lEMPCC) OF TEST ALIVE 

20 10 0 :LO 
0. ;) :LO 

24 10 
40 :LO 
9f.i <; 

i:l :1.7 21. ~:; () :1.0 
0 .1 10 
j, • !5 :1.0 

24 10 
4B :l.O 
96 l () 

17 21.5 8 0 10 
0.1 10 
0. ~~ :LO 
1 • ~:; :L () 

24 10 
9f.i 10 

14 10 0 10 
72 10 

5 9 9 () :LO 
24 10 
!)6 j,() 

/'~~ :1.0 
96 :L () 

2 '" ,, 0 :1.0 
24 10 
41 10 
4·7 '"' 

"'. ,j :1.0 
4B :LO 
96 10 

• 

i:otflRDL 
NO. ND, WITH 
DE1~D L • () • E. 

0 
0 
0 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

• • 

EXl'''EJ~ I MENT1~L 
ND. ND, NO. l4ITH 
ALIVE DEAD L.D.E, 

9 
9 
B 
7 
7 

L3 
13 
:L2 

7 
2 
'1 •.. 

10 
10 

9 
:LO 

6 
1 

10 
10 

10 
9 
7 
6 
2 

10 
4 
~5 
'1 .... 
:L 
0 

0 
1 
2 
2 

0 
1 
6 

11 
11 

0 
:L 
() 

4 
'J 

0 

:L 
3 
4 
13 

6 
7 
B 
'l 

10 

1 
0 
0 
1 

3 
() 

1 
1 
0 

6 
;3 
() 

2 
. () 

0. 

0 
2' 
::! 
0 

'J ... 
3 . ., 
.,,;. 

l 
0 

• 

00 

°' 



Table 22 . - Continued. 

SIZE F~(1NGE 

<TL. rn MM) 
MIN, M1'lX, 

TIME<HHi.~. > 
SALINITY ACCLIM, CONTROL EXPER, FROM START NO. 

CPPT> TEMPCC) TEMPCCl TEMPCC) OF TEST ALIVE 

CONTJ;:()L EXF'EF~IMENTAL 
NO, ND. WITH ND, ND, NO, WITH 
DEAD L.D.E, ALIVE DEAD L.D.E. 

--------------------------------------------------------------------------------------------~----------------------------------

~iENIDI{i MENIDJ(-1 

.42 :to:~ 

:1.04 

69 106 

67 J.:l 2 

66 104 

67 106 

98 

• • 

4 

5 

6 

. 4!) 

7 

7 

7 

• 

I:;" 
•. J 

:l.O 

:LO 

10 

:L2 

l ':> 

:1. :~ 

7. :'5 

10 

10 

10 

j ':> 

12 

:1.2 

• • 

7,3 

2 

3 

"''i 1;:· 
,,:... • .. J 

0 
0.2 
1::· _, 

24 

() 

:J.B • :;) 
24 
Jll.!5 
6;3. ::; 

''N.> 

0 
72 
96 

0 
·7 

2:::~ 

0 
0.1 

24 
4B 
72 
96 

0 
. (). 1 
24 
~'12 

n 
9,s 

0 
o. :L 

24 
;32 
4B 

• 

:L 0 
10 

<;) 

9 

:LO 
:l () 
:LO 
lo 
10 

9 

10 
:LO 
:LO 

10 
:LO 
:LO 

:LO 
:LO 
:LO 
:LO 
:L<> 
:LO 

:LO 
.:LO 
:LO 
:LO 
:L () 
10 

:LO 
:LO 
:LO 
:LO 
10 

• 

0 
1 
:L 

0 
0 
0 
0 
1 

0 
0 

0 
0 

0 
0 
0 
0 
0 

() 
() 

0 
0 
0 

0 
0 
0 
0 

• 

0 
0 
6 

0 
() 

:l 
1 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

:l () 
:LO 
:L 0 

0 

:l:l 
:LO 

7 
4 
3 
2 

:L 0 
9 
7 

1 () 
:LO 

0 

10 
10 

B 
7 
1:::-
•J 

4 

1 () 
10 

8 
"7 
6 
~5 

:L () 
:L () 
:L () 

7 
0 

• 

0 
0 

10 

1 
4 
7 
8 
9 

:L 
3 

0 
1 () 

0 ,, .. 
6 

0 
0 
:3 

1() 

• 

2 
4 
0 

5 
3 
() 

1 
() 

0 
() 

4 
0 

2 
0 
1 
0 
() 

4 
1 
0 
0 
1 

'l 
1 
2 
() 

00 
-....i 

• 



• • 

Table 22 . - Continued. 

SIZE 
\TL 

DHTE MIN. 

66 

65 

.:50 .JUN "76 31 

30 JUN 76 20 

:c;o JUN "/ 6 . 18 

30 .JUN 76 

..... JUL "7.-S 43 

J'(t1NGE 
lN MMl 

M1~1X. 

lLS 

9'7 

j ",., 
.v.~ 

5:L 

26 

26 

49 

70 

• 

b1'iLINITY 
<PPTl 

"'> 
I 

i.2 

6 

6 

i 1:::
,.) t ~.1 

• • • 

TIME 011'(~).) 
1t.\CCLIM. CONTi'(DL EXPEi;:, Fl'WM BTf.il'(T 
TEMP<Cl TEMP(C) TEMP<C> OF TEST 

12 :I. 2 () 

96 

l.2 12 3 0 
i>·1 
"72 

11 11 0 
96 

:L:L 2 0 
2;·5 
31 
47 
~)5 

25 21 0 
2:3.2 
96 

25 28 21. 0 
96 

28 0 
96 

25 15 0 
2:~, 2 
96 

27 0 
96 

ND, 
1!\L.IVE 

1.0 
:1.0 

:L 0 
:L () 
10 

:r.o 
:LO 

:LO 
10 
10 
10 
10 

10 
r; 
9 

9 
r; 

9 
9 

1 () 
9 
9 

:LO 
10 

CONTl'WL 
NO, 
DE1'iD 

0 

0 
0 

0 

0 
0 
0 
0 

1. 
:L 

0 

0 

1 
:L 

0 

• 

ND, WITH 
L,(),£, 

0 

0 
0 

0 

0 
0 
0 
0 

0 
0 

0 

0 

0 
0 

0 

• 

ND, 
1!\LIVE 

:LO 
1 () 

1 () 
:L () 

1 () 
6 
!5 
1 
1 

1 () 
1 () 
10 

:LO 
10 

9 
.-s 

10 
:L () 
10 

10 
1 () 

• 

EXPl:T\ :r MENTAL 
NO, 
DEAD 

0 

? 
10 

0 

4 
:s 
''} 

9 

0 
0 

0 

0 
0 

0 

NO. WITH 
L.O.E. 

0 

0 
0 

0 

,., 
.:.. 

4 
0 
0 

0 
() 

0 

1 

0 
0 

0 

00 
00 

• 



Table 22 • """ Continued. 

"/ 1.oJUL '7 6 

::;: .~1UG '/Ci 

3 ,;uu ?.:', 

10 ;;UG 76 

1 / (1l.IG 76 

:rn ,;uc; 76 

30 AUG 7.:'i 

5 OCT 76 

14 OCT 76 

14 CJCT 76 

• 

sn.E 1'((1NGE 
\TL IN MM) 
ViIN. i'11'iX+ 

41 70 

43 

30 70 

71 

1::-··,. 
... J.J 91 

!'.)3 91 

3"' ... B9 

100 

10~S 

• 

TI ME< HJ'(S, ) 
SALINITY ACCLIM. CONTROL EXPER+ FROM START NO. 

(~~T> TEMPCC> TEMP(C) TEm~cc> OF TEST ALIVE 

6 

5 2B 

6 25 

1::· 1::-
•. Jt..J 24 

5.5 24 

7 20 

.. , 
I 1 . . ,, 

7 17 

• • 

""),. 1::· ..:..o.u 

2B 

l')I!:• 
.<...J 

25 

Hl 

:L7 

.1.7 

• 

:L7 

1.4 

:L4 

1 ') "' .~ .... , 

7 

0 
96 

0 
24 
96 

0 
24 
'l1. .5 
96 

() 

96 

() 

0. 1. 
0.2 

to 
lO 

:t () 
:L () 

:LO 
:LO 

:tO 
9 
9 

:1.0 
9 
B 
fl 

:LO 
1.0 

:LO 
:LO 

:LO 
l.O 

:LO 
10 
:LO 
:LO 

:LO 
1 () 
:LO 
:LO 
:L () 
:LO • 

CCJNTl:t:DL 
NO. NO, WITH 
DE1'1D L .CJ. E, 

0 

0 

1 
1 

2 
2 

() 

0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

0 

() 

() 

() 

0 

0 
0 
0 

0 

0 

0 

0 
0 
0 

0 
0 
0 
0 

flJ 

EXPEF(IMENT1'1L 
ND, ND, NO, WITH 
ALIVE DEAD L.D.E. 

:L () 
:L () 

:LO 
:L () 

:L () 
:LO 

:L () 
:L () 
:LO 

10 
10 
:l () 

9 

9 
9 

:LO 
:LO 

:LO 
:l () 

:L () 
:LO 

') 

<J 

10 
:LO 
10 
:LO 

9 ,., • 

() 

0 

0 

0 
0 

() 

0 
1 

0 

0 

0 

0 
1 
1 

0 
0 
0 
1 
1 • 

0 

0 

() 

0 
0 

0 
0 
0 

() . 

0 

() 

0 
0 
0 

6 
4 
2 
() 

1 

00 
l.O 

• 



• • 
Table 22 . - Continued. 

28 OCT 7li 

10 NDV 7<'> 

1() NOV ?6 

1'J NOV "? 6 

8 DEC 76 

SIZE F<1'~1NGE 
( TL Hi l·frj) 
MIN. M1'1X. 

2'? 

93 

55 12l 

121 

122 

60 94 

120 

• 

S1~1LINITY 

\F'PT) 

I::" ,, 

4 

(. 1::· 
<.>• . ...J 

• 

i~CCLIM, 

TEMf'(Ci 

9 

9 

9 

1
,, .,_ 

C> 

"' 

CONTJ~OL. 

TEMP(C) 

1 .. , "-

1 ':> 

11 

11. ~5 

:J.2 

10.5 

8 

• 

E:<PEI'~, 

TE1'1P ( C) 

r::• _, 

4 

2 

2 

• • 

TIME\HHS,) 
Ff\OM STA!'(!' NO. 
OF TEST ALIVE 

0 10 
19 :LO 
4B 10 
67 :L 0 
n :L () 
9,s :LO 

0 1 () 
24 10 
48 10 
7~'.i :LO 
96 10 

() 10 
<;>;!, 10 

() :LO 
72 :10 
96 10 

0 1 () 
72 lO 
96 1 () 

0 :LO 
(). 02 1 () 

l.o.::; 10 
24 :J.O 
48 'I 
""I A ,., 9 

() 10 
24 10 
~)3 l. () 
n :J.O 
9.:!) 10 

• 

CDNTl'<DL 
NO. NO, WITH 
DEi~D L,O,E, 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 

0 
0 

0 
0 
0 
:L 
1. 

0 
0 
0 
0 

0 
0 
() 

0 
0 

0 
0 
0 
0 

0 

0 
0 

0 
0 

() 

1 
1 
0 
0 

0 
0 
0 
0 

• 

ND, 
ALIVE 

10 
9 
a 
7 

10 
10 

·7 
3 
3 

1 () 
1 () 

1 () 
9 
9 

:LO 
:L () 
10 

:LO 
10 

? 
4 ., .. 
0 

10 
'l 
B 
6 

• 

EXPEIUMENTAL 
ND, NO, WITH 

1 
:~ 

3 
!5 
7 

0 
3 
7 
7 

0 

1 
1 

() 

0 

() 

:3 
6 
B 

10 

1 
2 
4 

4 
~5 

·1 
3 
1 

2 
1 
0 
1 

0 

() 

0 

1 
1 

10 
5 
3 
2 
0 

2 
1 ,, 
.:.. 

• 

l..O 
0 



Table 22 . - Continued. 

IinTE 

23 M(.J;; 77 

6 MR 77 

20 ,;pf( 77 

SIZE F:1<~NGE 

CTL IN MM) 
MIN. M1!:iX. 

120 

78 l.22 

75 

1.22 

79 1.0B 

74 

:1.10 

• 

s,;1..rnnY 
<PPT) 

• 

'7 

1;:• I:" 
.. J .. .J 

6.5 

,;cc1..rn. 
TEMF'(C:) 

8 

12 

15 

15 

1B 

:LB 

• 

CDNTl'WL 
TE::t-11"' ( C) 

12 

:1.5 

1.5 

:l7 

:l7 

• 

EXl''loR, 
TEMP(C) 

''l ... 

7. ~=; 

:LO 

8 

TI ME C HJ;::;>. ) 
Fl'Wi"i ::rr,;1n ND. 
DI" TEST ALIVE 

0 :LO 
9,~. :LO 

0 :LO 
0.02 :LO 

:1.7 :L () 
(,7 :L () 
'Tc!> :LO 

0 1.0 
48 9 
'77 'i 
96 i3 

0 9 
0. 0~5 9 

24 9 
48 fl 
"/7. ~-; a 
'l<!) 7 

0 :LO , .. 
~:> :l.O 

2·4 10 
4f:l 9 
56 9 
72 H 

0 :LO 
96 1.0 

0 :LO 
96 :L () 

0 :LO 
0.:1. 10 

96 9 

• • 

CONTl'(!JL 
ND+ NO, WITH 
DEAD L,(),E, 

0 

.o 
0 
0 
0 

:l 
1. 
2 

() 

0 
:L 
:l 
2 

0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
:l 0 
1. 0 
2 0 

.() 

0 

0 
:l 

• 

0 

0 

0 
0 

• 

NO, 
ALIVE 

:l () 
:LO 

10 
:l () 

7 
5 
4 

1 () 
10 

9 
B 

:L () 
1 () 

'i 
9 
13 
6 

:LO 
9 
7 
3 
2 
0 

:LO 
:LO 

10 
:L () 

10 
:LO 

9 

• 

EXPEi'( I MENTAL 
NO, NO. WITH 
DE1\'.\D L, 0, E. 

0 

() 

3 

0 
1 
2 

0 
:l 
1 
2 
4 

1 
;3 
7 
B 

:LO 

0 

0 

0 
1 

• 

0 

:LO 
4 
1 
0 

0 
() 

0 

:LO 
0 
0 
1 
0 

9 
:l 
2 
1 
0 

0 

0 

6 
0 

• 



• • 
Table 22. - Continued. 

Di'.1TE 

SI ZiO. 1'~1~1NGE 

<TL IN MM) 
MIN. M1"tX. 

i'IEiHDif'.\ MENIDH1 

26 ,;pi:~ 77 78 

.. 1 M1W 7"7 123 

85 

/i3 123 

HS 

80 125 

79 1:l B 

1. /' j··;,:, y 7? '74 119 

• • • • 

TIME <1-11;;s.) 
SALINITY ACCLlM, CONTROL EXPER+ FROM START NO, 

CPPT> TEMPCC) TEMPCC) TEMPCC> OF TEST ALIVE 

18 •I"'' 
J, I 4 0 :LO 

0 .:L :LO 
20 :LO 
27. ~5 :LO 
,~7. ~:5 :LO 
'i'6 10 

6 19 0 :LO 
96 :LO 

6 19 18 0 10 
0.1 j,O 

1 10 
96 10 

,6 18 ·<l 0 :LO 
22 :lO 
46 :LO 
!55 :LO 
'79 10 
'16 :LO 

19 .!) 12 () :LO 
'l.'.1 :LO 

21 1 () () 9 
96 9 

21 8 () 9 
<;i,-s ''Y 

6 21 :L'i'_.5 0 9 
21 9 
45 'i' 
, ... , 

C>1 9 
BO 9 
96 9 

• 

CDNTl~DL 
NO, NO, WITH 
DE1~D L. 0, E, 

() 

0 
0 
0 

.o 

() 

() 

0 
0 

() 

0 
0 
0 
0 

0 

0 

0 

0 
0 
0 
() 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

0 
0 
0 
() 

0 

• • 

EXPEi:~ :C MENTAL 
ND, NO, N(], WITH 
ALIVE DEAD L.O.E, 

1 () 
1 () 

B 
7 

1 () 
10 

:l () 
:LO 
:l () 
:LO 

10 
9 
8 

:L 
0 

1() 

10 

1 () 
:l () 

10 
9 
13 
7 
6 
6 

0 
2 
3 
1::• 
.J 

7 

0 

0 
0 
0 

1 
2 
5 
9 

10 

0 

0 

0 

2 

1() 

1 
1 
1 
1 

0 

4 
0 
1 

3 
6 
1 
1 
0 

() 

0 

0 

() 

l 
1 
0 
() 

• 

\0 
N 



Table 22 . - Continued. 

DATE 

SIZE RANGE 
CTL IN MM> 
MIN, MAX, 

MEN!DIA MENIDIA 

24 MAY 77 62 117 

24 MAY 77 62 116 

24 MAY 77 68 

1 JUN 77 86 122 

1 JUN 77 86 123 

1 JUN 77 86 123 

28 JUN 77 29 57 

6 JUL 77 46 61 

• • 

TIMECHRS,) 
SALINITY AtCLIM, CONTROL EXPER, FROM START NO, 

CPPT> TEMPCC) TEMPCC> TEMPCC> OF TEST ALIVE 

24 

6 24 

5.5 24 

21 

21 

6 21 

7 29 

• • 

23.5 

23.5 

21 

21 

21 

24 

28 

• 

" , 

6 

12 

8 

6 

6 

18 

0 
96 

0 
0.1 
o.3 

48 
96 

0 
24 
31 
48 
72 
96 

0 
96 

0 
77 
96 

0 
20 
46 
54 
77 
96 

0 
0.1 
0.25 
0,75 

0 
5.8 

22 
96 

• 

10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
9 

10 
10 

9 

10 
10 
10 
10 
10 
.9 

20 
20 
20 
20 

10 
10 
10 
10 

• 

CONTROL 
NO. NO, WITH 
DEAD L,O,E. 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

1 

0 
1 

0 
0 
0 
0 
1 

0 
0 
0 

0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

• 

EXPERIMENTAL 
NO. NO. NO. WITH 
ALIVE DEAD L.O.E. 

10 
10 

10 
10 
10 

9 
9 

10 
8 
6 
0 
~ 

1 
0 

9 
9 

9 
8 
8 

10 
8 
7 
~ 
~ 

2 
1 

20 
20 
11 

0 

9 
9 
8 
6 

• 

0 

0 
0 
1 
1 

2 
4 
8 
9 

10 

0 

1 
.1 

2 
3 
~ 
~ 

8 
9 

0 
9 

20 

0 
1 
3 

• 

0 

7 
0 
0 
0 

7 
4 
2 
1 
0 

0 

o· 
0 

3 
6 
3 
2 
1 

20 
11 

0 

1 
0 
0 

\0 
I.A) 

• 



• • • • • • • • • • • 
Table 22 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------SIZE F:f-'1i'.;GE TIME<l .. JHB~) CDNTl'i:DL EXPEl:~IMENT1~L 
(TL IN i'fr]) SALINITY ;;CCL IM, CDNTJ::.:CJL EXPEH. Fl:WM !3TAJ:;:T NO, NIL ND, WITH ND, ND, NO, WITH 

IMTE MIN, i'ii'-lX t (F'PT) TEi'1P < C) TEMP(C> TEMP<C> c:JF TEST (-\LIVE DE1~D L.CJ.E. ALIVE DEAD L.O.E, 
-------------------------------------------------------------------------------------------------------------------------------
MEN·IDI1~1 i'lENIDIA 

6 JUL Ti' 40 100 ,s ·' 29 2B ;L-l.5 0 1 () 10 
96 1.0 0 0 10 () 0 

6 JUL 77 46 10t; 6.5 29 28 l '') "' ... ~ t.:.J () 1 () :L1 
46 :to 0 0 11 0 3 
~)4 10 0 0 9 2 3 
/'1 10 0 0 8 3 ') ..... 
<Tf., :10 0 0 ~:; 6 0 

6 ,JUL 7'/ lj ~? 67 Ci 29 2i3. ~:; :to,~) 0 1 () 11 
O, :L :10 0 0 :L1 0 11 
:3 10 0 0 11 0 •l "° ,s 10 0 0 11 0 'l ~ 

21 10 0 0 2 r; 2 
28 10 0 0 () 1l () 

- ·:r i.., JUL /'7 45 6B 7 30 2!3.5 1B () 10 :l () 
96 10 0 0 1() 0 0 

:l3 , JU i... 77 4:1 67 ~s 30 2B .!5 14 0 10 10 
2~1 10 0 0 'l 1 () 

9f.i :l () 0 0 'l 1 0 

13 .JUL /"7 ·17 74 c,. 5 30 2B.~j 12 0 10 10 
3 10 0 0 'l 1 () 

2~~ 10 0 0 4 6 4 
2a 10 0 0 2 !3 2 
47 10 0 () 1 'l 1 
72 1 () 0 0 0 10 () 

13 JUL 77 ~:;o 67 1::- 1::· 
.. 1.;.J 30 2B.:5 9. !:-j () 10 1() 

3 :1.0 0 0 
,., 

1 9 
4 10 0 0 ,s 4 6 
(°; .3 10 0 0 5 !) 1::-

.J 

J.3 1 () 0 0 1 9 1 
23 10 0 0 () 10 () 



Table 22 . - Continued. 

SIZE 1;;,~,NGE 

\TL JN MM) 
iHi'~, M1<1X, 

MENIIHf-1 MENIDHI 

19 JUL l7 59 10:3 

19 JUL 77 !59 

1'1' JUL ?7 10~1 

1 ~1 .JUL 77 :1.03 

2 ,~,uG 77 105 

2 AUG /7 6''.l 80 

2 .-~I.JG l7 BO 

2 AUG '77 46 80 

• • 

SALINITY ACCLIM. 
(PF'T) TEMP\G) 

7 

5.5 

(J 

5 

6 

7 .!5 

• 

213 

28 

2B 

2B 

26 

-,~ .... o 

2,s 

2ci 

• 

CDNTl'WI... EXPEi:<, 
TEMP ( C) Ti::Mf' ( C) 

29 20 

29 16 

29 

29 10. :5 

26 

26 :l !~j 

26 

:L () 

• 

TIME (!·ms.) 
FFWM ST1ti1n ND, 
OF TEi:lT 

() 1 () 
46 :l() 

·96 :LO 

() :I.() 

:rn :LO 
<J,!, :l () 

0 :LO 
70 10 
7Cl :1. 0 
9cS :L () 

0 :1.0 
0. :l :LO 
'") 1::· 
~. ,,J 1.0 

22 10 
4c!> 10 

0 :l () 
96 9 

0 10 
96 9 

0 1 () 
2B 9 
30 9 
9.-S .9 

() :LO 
() • :l :l () 

:LO. :3 :l () 
2~~ :LO 
1::·.t. 
~J ... ;. 9 
'71 9 

•· • 

CONTFWL 
NO, ND, WITH 
DE1~D L.D.E, 

() 

0 

.o 
0 

0 
0 
0 

0 
0 
0 
0 

1 

1 

1 
1 
1 

() 

0 
0 
1. 
:l 

0 
() 

0 
() 

0 
0 
0 

0 
0 
0 
() 

0 

0 

0 
0 
() 

0 
.() 

() 

0 
0 

• 

EXPEl:;:IMENT1'il 
NO, ND. NO. WITH 
ALIVE DEAD L,(),E, 

:l () 
9 
9 

10 
9 
'') 

1 () 
9 

1 () 
10 

9 
1 
0 

10 
10 

10 
:LO 

9 
9 
B 
7 

:LO 
:L () 

B 
2 
1 
0 

• 

:l 
1 

:L 
:l 

1 
2 
'1 

"" 

0 
1 
9 

:LO 

0 

0 

0 
1 
2 

() 

2 
13 
'I 

:l () 

•• 

0 
() 

0 
0 

1 
0 
0 

9 
6 
0 
0 

0 

0 

1 
() 

() 

r.:· 
,J 

4 
() 

1 
0 

l..O 
lJ1 

• 



• • 
Table 22 • - Continued. 

DATE 

SIZE RANGE 
ClL IN MM> 
MIN. MAX. 

MENIDIA MENIDIA 

16 AUG 77 53 85 

16 AUG 77 49 86 

16 AUG 77 61 85 . 

24 AUG 77 63 

24 AUG 77 63 83 

24 AUG 77 50 83 

24 AUG 77 63 83 

7 SEP 77 78 

• • • • 

TIMECHRS.> 
SALINITY ACCLIM. CONTROL EXPER, FROM START NO, 

•• 

<PPT> TEMPCCJ TEMPCC> TEMPCC> OF TEST ALIVE 

7 

4.5 

7 

27 

27 

25 

25 

25 

~- ~ 6~.~ 

27 15 

27 

27 11.5 

25 17 

25 16 

25 13.5 

23.5 16 

0 10 
96 10 

0 10 
23 10 
31 10 
47 10 
78 10 
96 10 

0 10 
7 10 

23 10 
25 10 
47 10 
71 10 

0 10 
96 10 

0 10 
96 10 

0 10 
23 10 
96 10 

0 10 
31 10 
48 10 
76 10 
96 10 

0 10 
96 10 

• 

CONTROL 
NO, NO, WITH 
DEAD L.O,E, 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 
0 

0 
0 
0 
0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 
0 

0 
0 
0 
0 

0 

• • 

EXPERIMENTAL 
NO, NO, NO, WITH 
ALIVE DEAD L,O.E. 

10 
10 

10 
10 

9 
6 

10 
9 
4 
2 
1 
0 

10 
10 

10 
10 

10 
9 
9 

10 
10 

8 
6 

10 
10 

0 

0 
1 
4 
5 
5 

1 
6 
8 
9 

10 

0 

0 

1 
1 

0 
2 
4 
~ 
~ 

0 

0 

2 
~ 
~ 

0 
0 
0 

0 
~ 
~ 

0 
0 
0 

0 

0 

0 
0 

~ 
~ 

1 
0 
0 

0 

• 

\0 

°' 



Table 22. - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE F~1~NGE TIMECHl'(S, ) CON"HWL EXPEi:( I MENTAL 
<TL IN Vii·i) SALINITY 1<:iCCL.IM, CCJNTF(()L EXF'ER, Fl:(()M !:>TAF(T ND, NCJ • ND, WITH ND, ND, ND, WITH 

........ ·y·r .. 
l.!1·11c. ~irn. M1~X, <F'PT) TEMF'(C) TEMPCCl TEMP CC) CJ( TEST t1L I lJE DE1~1D L,(J,E, AL.IlJE DE;AD L.O.E • 

-------------------------------------------------------------------------------------------------------------------------------
l1ENIDI(.1 MENIDI1i 

'/ su· Ti' 55 79 ~;i. 5 .t')•'Y 1::• 
,,.;..,~. ,J 23.5 14 0 1 <> :L 0 

96 10 0 0 :LO 0 0 

7 SEF' 77 55 BO I 1::• 
0. _. 2~·:). !:_:j 2~·5. 5 :i.2 .~; 0 :L () :io 

<;>. 5 :LO () 0 9 1 0 
::;:1. :LO 0 0 9 1 . ., ._ 
74 :LO 0 () B ') ._ 4 
•;,s :LO 0 0 6 4 4 

13 DCT 77 48 104 10 16 16 9 0 10 10 
9.'.> :LO 0 0 :LO 0 0 

l.O 
-...J 

13 DCT 77 50 104 B :l6 LS 
... , 
I () :LO :LO 

0.1 l.O 0 0 10 () 10 
o.3 10 0 0 :LO 0 1 

~)1 10 0 0 ("\ 
7 1 0 

96 :LO 0 0 'i 1 0 

1::; OCT /'"7 ::;o 104 7 :l6 1<!> 4 0 :LO :l () 
4,2 1 () () 0 10 0 5 

13.4 :LO 0 0 7 ;3 4 
22 :LO 0 0 . ., 

.;.. 8 2 
30 :l () 0 0 :l 'i' 1 
!:iO 10 0 0 0 10 0 

19 OCT 77 47 B7 7.5 14 i;:1 !5. ~5 0 9 'i 
B3 9 0 0 ') () 1 
'i16 9 0 0 8 :L 0 

20 CJCT 77 54 '19 7.5 13 12 !5 • ~5 0 :LO 1 () 
24 :LO 0 0 10 0 1 
3 .. :> 10 0 () 9 1 1 
~)9 10 () () 6 4 () 

75 :LO 0 0 !) f:) :~ 

'i'b :LO 0 0 ~5 7 3 

"")" 
..:..\i GCT n ~:j() 1.00 (, ·~· C> t ,,J :u 1.2 4 () 1. () :L () 

(). 2 1() 0 () 1 () 0 1 
.4 .2 :1.0 0 0 'i' 1 0 

24 1.0 0 0 6 ·1 4 

• • • • • ~l~. :LO • 0 ~ 
;3 • 7 • 2 • 1::·c :LO 0 () :to 0 ~.J 7 



• • • • • • • • • • 
Table 22 - Continued. 

---------------~---------------------------------------------------------------------------------------------------------------
SIZE FrnNGE TIME<HF;;S. ) CDNTHCJL EXPEHIMENTAL 
(TL rn MMJ f.ir:1LINITY tlCCLIM, C:GNTF:OL. EXPEF<, Fl:;;CJM STAF<T NO, NO. ND• W:CTl-l ND, NO, ND, WITH 

Di:iTi::: Mii~, M1~1X. < l"F'T > TEMP\C) TEi'lF'(C) TEMP<C> OF TEBT ,~iLJVE DEAD L.O.E, ALIVE DEAD L, D, E. 

-------------------------------------------------------------------------------------------------------------------------------
MEfHDir-1 MENHl:Ui 

1 NCJV n 59 98 10 :LO :LO 6 0 10 10 
48 :LO 0 0 :L () 0 1 
80 10 0 0 9 1 0 
9' •> 10 0 0 9 1 1 

1 NOV '77 6~l :l68 7,5 10 :l () 4 0 :LO 10 
!:i6 10 0 0 1() 0 1 
72 :l 0 0 () 9 1 0 
'16 :l () 0 0 7 :3 () 

1 NCJ!.i n ''0 O.<. 103 6.5 10 9.5 2 0 10 10 
6.8 :LO 0 0 9 1 2 \0 
8.:l :l () () 0 7 3 1 00 

1:3.1 10 0 0 5 5 2 
2·1 10 0 0 1 9 1 
28 l.O 0 0 0 10 0 

8 NOV n 69 10!5 10 7 "i' 1::· 

"' 5 0 lO 1() 
96 :L () 0 1 :LO 0 0 

;•; NDV /7 .::i,S :l O~'i 
.. , I:!' 7 7.5 ~~ 0 :LO 10 ·~ 
, t .J 

23 :I.() 0 0 <; 1 2 
31 :LO 0 .·:;:., 0 7 3 1 
'17 :LO 0 0 6 4 1 
73 :LO 0 0 5 5 0 
96 10 0 0 ~5 5 0 

8 NOV '77 62 105 4,5 7 7 t !5 :l 0 10 1 () 
(). l. l.O 0 0 :LO () 9 
'7. 4 :LO 0 0 9 :L .:. 

2::1 :LO 0 0 
,., ... 13 1 

:rn 1 () 0 0 1 9 1 
·17 10 () 0 0 10 () 

··}r) 1-JOV Tl 62 1:1.5 J.O 1::· 1::· 1:: 2 () :LO 10 ,:..,:.. ,, .. J t ~.J 

!H :L () 0 0 <; 1 0 
70 :LO 0 0 8 2 1::· ,, 
9,s :LO 0 0 4 6 2 



Table 22 . - Continued. 

GI :ZE l'(J".1NCE 
(TL IN MM) 
iHN. 1"11'1X, 

SALINITY ACCLIM. CONTROL EXPER, FROM START NO. 
CPPTl TEMPCC) TEMPCC> TEMPCC> OF TEST ALIVE 

CONTJ'(OL EXPERIMENT1~L 
NO. NO. WITH NO~ ND. NCJ, WITH 
DEt-1D L. CJ. E, ALIVE DEAD L.O.E. 

-----------------------------------------------------------------------------------------~-------------------------------------

MEi·~:r DI(1 MENIDI1~ 

22 NOV 77 5 1 0 
0. :L 

2;0 
n 
96 

22 NOV Tl 75 10 (). 2 0 
0. :L 

~')() 

;so 
70 

29 NOV 7"/ 101 10 3 0 
47 
7:l 
7"i. 
96 

10:'.'i 6 1 0 
2:5 
:H 
.0,7 
~)2 

'i16 

• • • • • • 

:lO 
1.0 
10 
:LO 
:LO 

:LO 
10 
:LO 
J.O 
:LO 

:L () 
10 
1.0 
:1.0 
:LO 

:LO 
10 
:l () 
:LO 
:1.0 
:LO 

• 

0 
0 
0 
0 

0 
0 
() 

() 

0 
0 
() 

0 

0 
0 
0 
0 
0 

• 

0 
0 
0 
0 

() 

() 
() 

0 

() 

0 
0 
1 

0 
0 
0 
0 
0 

:LO 
1.0 

9 
8 
1::· 
,J 

:L 0 
:LO 

El 
'1 
.~ 

() 

:L () 
:LO 

6 
;3 
0 

:l () 
8 
6 
4 
:l 
() 

• 

0 
1 ,., ,_ 

() 

2 
B 

:LO 

-
0 
4 
7 

1 () 

2 
4 
6 
'r 

10 

• 

·1 
1 
2 
0 

:l () 
a 
2 
0 

7 
6 
:3 
0 

5 
5 
4 
1 
0 

'° '° 

• 



• • • • • • •••• •••• . ' . 
• • 

Table 23. - Summary of all cold shock tests on Atlantic silverside, Menidia menidia, after 4-, 24-, 48-, 72-, 
and 96-hour exposure times over a range of acclimation·temperatures. 

TOTAL LENGTH CHM> SALINITY ACCLIH. TEHP. 
DATE MIN, MAX. HEAN CPPT> <C> <F> 

MENIDIA MENIDIA 

6 NOV 73 55 

13 NOV 73 56 

5 I•EC 73 55 

5 IrEC 73 77 

12 IIEC 73 71 

12 I•EC 73 . 71 

28 IIEC 73 46 

28 DEC 73 62 

25 .JAN 74 48 

l FEB 74 61 

5 MAR 74 67 

2 Af·R 74 68 

2 APR 74 55 

9 APR 74 58 

9 APR 74 60 

17 APR 74 82 

23 APR 74 74 

23 API~ 74 71 

30 APR 74 76 

30 APR 74 74 

93 

89 

107 

116 

125 

102 

82 

101 

95 

83 

96 

125 

78 

98 

113 

114 

100 

114 

95 

112 

62.1 

75,3 

85.4 

94.4 

97,e 

ea.a 
55,3 

76.4 

70 

67.4 

79.9 

89.8 

66.9 

70,4 

86 

87.5 

88.4 

95,1 

6 

6 

7 

15 

15 

7 

7 

15 

12 

12 

12 

6 

12 

12 

6 

12 

6 

12 

6 

12 

13.9 

8 

10 

10 

8 

·a 

5 

8 

9 

8 

6 

6 

6 

15 

1ey 

15 

15 

18 

57 

46 

50 

50 

46 

46 

41 

46 

48 

46 

43 

43 

43 

49 

49 

59 

59 

59 

59 

64 

EXPER. TEMP. NO. OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
<C> <F> EXP, ORG, X MORT. X HORT. X MORT. 4 MORT % MORT. 

5 

5 

2.2 

2 

4 

2 

3 

J 

3 .• 5 

5 

4 

4 

3 

3 

42 

36 

41 

41 

36 

36 

36 

36 

37 

J9 

36 

37 

37 

38 

38 

41 

39 

39 

37 

37 

10 

10 

10. 

10 

10 

10 

10 

10 

16 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

0 

0 

0 

0. 

0 

10 

47 

0 

10 

20 

10 

10 

30 

0 

10 

10 

20 

0 

0 

50 

0 

0 

20 

10 

o· 

50 

47 

0 

10 

60 

10 

30. 

30 

0 

20 

20 

30 

0 

0 

50 

0 

0 

30 

40 

0 

50 

60 

0 

30 

70 

10 

40 

30 

0 

20 

JO 

30 

30 

0 

60 

10 

0 

50 

50 

20 

60 

67 

0 

60 

80 

40 

40 

JO 

0 

30 

30 

50 

60 

.... ,,,, , ............. . 

...... 
0 
0 
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Table 23. - Continued. 

----------------------------------------------------------------------~-----------------------------------------------------TOTAL LENGTH <MM> SALINITY ACCLIM, TEMP, 
DATE HIN. HAX. HEAN <PPT> CC> CF> 

EXPERe. TEMP, ND. OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
CC> CF> EXP. ORG, ~MORT, X MORT. X ~ORT.~ MORT ·~HORT. 

--------------------------r---------------------------------------------------------------------------·----~-----------------

MENIDIA MENIDIA 

7 MAY 74 76 

7 MAY 74 66 

21 MAY 74 76 

4 JUN 74 67 

26 JUN 74 27 

2 JUL 74 53 

10 ,JUL 74 38 

17 JUL 74 . 42 

B AUG 74 30 

19 SEP 74 62 

25 SEP 74 58 

15 OCT 74 42 

21 OCT 74 49 

23 OCT 74 47 

B NOV 74 55 

12 NOV 74 62 

4 [rEC 74 48 

9 [IEC 74 87 

7 HAR 75 52 

10 MAR 75 31 

• • 

114 

106 

90 

100 

40 

63 

57 

60 

73 

96 

89 

BB 

83 

73 

111 

96 

105 

109 

112 

57 

95.2 

84.B 

83.1 

79,9 

33,B · 

57.B 

46 

so.a 

51.6 

73.B 

76.2 

. 66.4 

68.2 . 

60.4 

75 

78.2 

79,7 

94.6 

87.4 

50.6 

• 

12 

6 

6 

6 

4 

4 

4 

4 

B 

7.5 

a.a · 

6 

6 

6 

6.3 . 

6.6 

6 

6 

• 

15 

15 

18 

18 

21 

23.5 

25 

25 

25 

22 

22 

16 

12 

13 

15 

12 

' 6 

6 

6 

8 

59 

59 

64 

64 

70 

74 

77 

77 

77 

72 

72 

61 

54 

55 

59 

54 

43 

43 

43 

46 

• 

2 

2 

5 

8 

8 

10 

14 

12.5 

12 

9 

12 

6 

5 

o.5 

2 

4 

3 

4,5 
-.. 

36 

36 

41 

46. 

46 

50 

57 

55 

54 

48 

54 

43 

40 

41 

33 

42 

36 

39 

37 

40 

• 

20 

20. 

10 

10 

10 

5 

10 

10 

10 

10 

10 

10 

,28 

1 () 

10 

10 

10 

10 

10 

10 

• 

0 

0 

0 

10 

0 

0 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

40 

65 

40 

10 

100 

0 

0 

0 

60 

20 

0 

10 

0 

0 

90 

0 

so 

0 

0 

0 

• 

45 

75 

50 

20 

100 

20 

0 

0 

60 

30 

0 

20. 

25 

10 

100 

10 

70 

0 

10 

10 

70 

85 

50 

20 

100 

20 

o. 

10 

70 

50 

10 

30 

54 

50 

100 

30 

70 

•· 

10 

50 

10 

95 

100 

100 

30 

100 

60 

0 

10 

80 

70 

10 

40 

68 

50 

100 

70 

70 

20 

60 

10 

• 

I-' 
0 
I-' 

• 

( 

( 

I' 

r 

( 

, 
'· 

\, 
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· Table 23 . - Continued. 
. . . . . . . . . . -----------------------------------------------------------------------------..:.--------.-----------------------...; _____________ _ 

· .. TOTAL LENGTH <MM> SALINITY ACCLIM, TEMPo 
DATE. NIN, MAX, MEAN CPPT> CC> CF> 

EXPE~. TEMP, NO. OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
CC> CF) EXP, ORG, X HORT, % MORT, X MORT, X MORT X MORT, 

-------------------------~------------------~----------------------~------------------------------~------~------------------

MENIDIA NENIDIA 

18 MAR 75 66 

26 MAR 75 53 

26 MAR 75 70 

31 MAR 75 .64 

31 NAR 75 71 

16 APR 75 63 

16 APR 75 61 

23 APR 75 61 

23 APR 75 67 

6 MAY 75 64 

21 MAY 75 72 

16 JUL 75 42 

5 AUO 75 46 

12 AUG 75 50 

19 AUG 75 50 

27 AUG 75 50 

8 SEP 75 56 

19 SEP 75 51 

30 SEP 75 45 

20 OCT 75 60 

106 

104 

113 

102 

110 

105 

101 

99 

109 

'107 

102 

67 

69 

72 

68 

. 71 

77 

71 

82 

93 

0e.2 

83.3 

87.2. 

79,9 

BS 

81.7 

82.7 

78.5 

81.4 

a0.2 

55.2 

57 

65.1 

57.2 

58.2. 

66.9 

59.5 

67.3 

78.3 

5.1 

5 

5 

5 

5 

5 

5 

3,5 

5 

7 

10 

10 

e 

a 

e.s 
e.s 

11 

11 

14 

19 

24 

27 

27 

30 

28 
., 

24 

22 

21 

45. 

50 

50 

46 

46 

47 

47 

52 

52 

57 

66 

75 

81 

81 

86 

82 

75 

72 

. 70 

68 

3 

. 5.5 

4,5 

5,5 

4 

5 

.3.5 

a 

8 

10 

15 

18 

. 16 

• 15 

15 

14.5 

14 

. 10.5 

10 

J7 

42 

40 

42 

39 

41 

38 

46 

42 

46 

50 

59 

64 

61 

59 

59 

58 

57 

51 

50 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

13 

10 

5 

10 

10 

10 

10 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

0 

20 

10 

0 

10 

0 

0 

0 

30 

0 

0 

0 

·8 

0 

0 

0 .. 

0 

10 

40 

$0 

so 

70 

40 

0 

10 

10 

20 

0 

30 

0 

0 

·o 

e 

0 

0 

0 

0 

10 

50 

BO 

70 

100 

50 

50. 

10 

10 

30 

30 

so 

0 

0 

0 

a 

10 

0 

0 

0 

10 

50 

eo 
BO 

100 

60 

70 

10 

20 

30 

40 

. so 

0 

0 

0 

B 

10 

0 

0 

0 

20 

. ."··"' 
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·rable 23 • - Continued. 
. . : . •, . : ' 

--------------------------------~---------~---------------------------------------------------~-----·------------------------TOTAL LENGTH (MM> SALINITY ACCLIM. TEMP. EXPER. TEMP. NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
DATE HIN. MAX. HEAN· <PPT> ·<C> .<F>· . <C> <F> EXP. ORO." HORT,·% MORT.% MORT,% HORT % HORT. 

. . . . . . 

-------------------------~-~--------------------------------------------------~---------------~-~-----------------~---------

HENIDIA HENIDIA 

22 OCT 75 60 

30 OCT 7~ 39 

4 NOV 75 54 

4 NOV 75 46 

22 NOV 75 42 

2 I•EC 75 63 

2 FEB 76 60 

1J FEB 76 45 

2 HAR 76 65 

23 HAR 76 69 

2J MAR 76 · 67 

JO MAR 76 66 

30 HAR 76 67 

30 HAR 76 67 

6 APR 76 66 

6 APR 76 65 

14 APR 76 65 

14 APR 76 67 

JO JUN 76 37 

JO .JUN 76 20 

• • 

85 

53 

106 

'112 

74 

99 

90 

10J 

104 

106 

112 

104 

106' 

98 

116 

97 

102 

93 

51 

26 

74 .1 ' ·.· 5 

47,1 

·83.4 

BJ 

53 ' 

74.2 

73.1 

83.1 

78.9 

90.2 

99,3 

86.6 

00,1 

90.J. 

84 

75.3 

86.2 

41.9 

23 

• 

4 

8 

e .. 

5 

5 

·2 

4 

5 

6 

45 

7 

:7 

7 

7 

4 

6 

6 

• 

19 

20 • 

17 

·17 

14 

9 

6 

5 

10 

10 

10 

12 

12 

12 

12 

12 
I 

11 

11 

25 

66 

68 

63 

63 

57 

48 

'43 
41 

50' 

50 

50 

54 

54 

54 

54 

52 

52 

77 

77 

• 

10 

10. 

9,5 

8 

10 

50 

50 

47 

: 46 ' 

50 

42 

37 

2,5 37 

J.s 3B 

2 '36 

j 37 

3 37 

2.s 37 

6 ·43 

3 37 

a 46 

2 

21 

21 
·~ ... '· 

• 

36 

70 

70 

10 

9 

13 

10 

10 

10 

10 

10 

11 

10 

10 

10 

10 ' 

10 

10 

10 

10 

10 

10 

10 

• 

0 

0 

,7 •. 

10 

O· 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

46 

40 

0 

10 

'60 

30 

85 

40 

0 

io 
90 

100 '• 100 

36 64 

0 0 

100 100 

20 . JO 

.20 ·.· 30 

0 100 

0 0 

0 0 

0 0 

40 

0 

0 

• 

90 

0 

0 

•• 

40 

22 

85 

40 

0 

40 

100 

73 

10 

100 

50 

40 

,100 

0 

100 

0 

0 

0 

50 

22 

85 

90 

BO 

100 

100 

B2 

30 

100 

60 

50 

100 

0 

100 

0 

0 

0 

• 

..... 
0 
w 

• 
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Table 23 . - Continued··,'. 
. . . . . . 

---------------------------------------------------------------------~---------------~----------~----------------------------TOTAL LENGTH <MM> SALINITY ACCLIM, TEMP. 
DATE MIN. MAX. MEAN CPPT> <C> <F> 

EXPER1 TEMP. NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
CC> <F> EXP. ORB• % MORT• % MORT. % HORT. % MORT % MORT, _____ """". ____________ ._ ______ -:---------~--..;,;._ ..... ________________ ._ _______________ ..;. ___ .;.. ____________ ..; _____ ...,. ___________________________ _ 

MENIDiA MENIDIA 

30 .JUN 76 19 

30 JUN 76 · 30 

7 JUL 76 43 

7 JUL 76 41 

3 AUG 76 36 

J AUG 76 43 

10 AUG 76 30 

17 AUG 76 34 

30 AUG 76 57 

30 AUG 76 53 

5 OCT 76 32 

14 OCT 76 57 

H IJCT 76 61 

19 IJCT 76 50 

28 IJCT 76 56 

10 NOV 76 55 

10 NOV 76 68 

10 NOV 76 75 

8 I•EC 76 60 

23 MAR 77 78 

24 

43 

70 

70 

57 

54 

. 66 

71 

SB 

77 

89 

89 

105 

86 

90 

93 

102 

122 

78 

115 

21.7 

37.S 

56.3 

51 

57,9 

46.4' 

66.4 

65 

54.7. 

73 

75.7 

65.7 

69•4 

78.5 

83.7 

91.4 

66.4 

100.7 

. 5,5 

5,5 

6 

7,5 

5,5 

5.5 

7 

7 

·7 

B 

s 
5 

5 

7 

6.5 

25 

25 

27 

2.7 

25 

25 

28 

25 

24 

24 

20 

17 

17 

14.5 

12.5 

9 
/ 

9 

9 

12 

a· 

77 

77 

81 

81 

77 

·77 

82 

77 

75 

75 

68 

63 

63 

58 

55 

48 

48 

48 
. 54 

46 

15.5 

15 

22 

16.5 

22 

60 

59 

72 

62 

72 

1615 . 62 

17 63 

16.5 62 

14 57 I 

14 57 

. 14 57 

12.5 55 

7 . 45 

J,5 JS 

5 41 

5 .. 41 

4 39 

1~5 35 

2 

2 

36 

36 

9 

10 

10 

10 

10 

10 

10 

10 

·9 

10 

10 

10 

10. 

10 

1.0. 

10 

10 

10 

10 

10 

.o 

0 

0 

() 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

60 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

0 

20 

JO 

0 

0 

0 

BO 

10 

0 

0 

0 

0 

0 

0 

o. 

0 

0 

0 

0 

10 

10 

50 

30 

0 

10 

0 

BO 

40 

33 

0 

0 

0 

0 

0 

0 

10 

0 

0 

0 

10 

10 

70 

70 

0 

10 

0 

100 

50 



Table 23. - Continued. 

-~-----·----------------------~----~------------------------------------------------------------------------------------------. TPTAL LENGTH <MM> 
DATE MIN, 

MENIDIA MENIDIA 

23 MAR '77 73 

6 ~1PR 77 65 

20 APR 'l7 82 

20 APR '77 75 

20 APR 77 79 

26 APf( 77 85 

26 APR 77 74 

26 APR 77 t'31 

26 Af'f~ 77 78 

4 MAY 77 78 

4 MAY '77 85 

4 M1W 77 78 

17 MAY 77 80 

17 MAY 77 80 

17 M1~Y 77 79 

17 r·rnY 77 74 

24 MAY 77 62 

24 M1W Tl 62 

24 M1W 77 68 

1 .JUN 77 88 

• • 

MAX, 

103 

103 

105 

108 

H6 

1013 

115 

110 

123 

115 

107 

125 

106 

119 

117 

116 

122 

113 

MEAN 

76.3 

94,5 

90.9 

91.1 

84.B 

93.8 

98.9 

95 

107.1 

101,5 

103 

90.9 

100,3 

95,0 

101,4 

95.2 

98.1 

99,7 

100 

• 

SALINITY ACCLIM, TEMP, 
<PPT> <C> <F> 

7 

7 

5,5 

6 

6 

6 

6 "" ,., 

6 

6 

6 

6 

6 

6 

5.5 

• 

8 

12 

15 

15 

15 

18 

18 

18 

18 

19 

·19 

19 

21 

21 

21 

21 

24 

24 

24 

21 

46 

54 

59 

59 

59 

64 

64 

64 

64 

66 

66 

66 

70 

70 

70 

70 

75 

75 

75 

70 

• 

EXPER, TEMP, NO, OF · 4 HOUR 24 HOUR 48 HOUR 72 HOUR 
(C) <F> EXP, ORG, % MORT, % MORT, % MORT, % MORT 

2 

2 

3.5 

2 

10 

8 

6 

4 

8 

6 

4 

12 

10 

8 

6 

12.5 

9 

6 

12 

• 

36 

36 

46 

38 

36 

50 

46 

43 

39 

54 

50 

46 

43 

55 

48 

43 

54 

10 

10 

10 

10 

10 

10 

10 

10 

1() 

10 

1() 

10 

B 

10 

10 
I 

1() 

10 

10 

'7 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

0 

10 

30 

0 

0 

0 

20 

0 

0 

10 

0 

0 

0 

10 

0 

0 

20 

0 

• 

0 

30 

0 

10 

70 

0 

0 

0 

30 

0 

0 

20 

0 

0 

0 

20 

0 

10 

BO 

0 

• 

0 

50 

() 

10 

100 

0 

0 

0 

50 

·O 

0 

50 

0 

0 

0 

30 

0 

10 

90 

0 

96 HOUI~ 
Z MOIH, 

0 

60' 

20 

40 

100 

0 

0 

10 

70 

0 

0 

100 

0 

0 

0 

40 

0 

10 

100 

0 

• 

I-' 
0 
\J1 

• 
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Table 23, - Continued. 

-----------------------------~------------------------~----------------------------------------------------------------------TOTAL LENGTH <MM> SALINITY ACCLIH. TEMP. 
riATE MIN, MAX, MEAN <PPT> · <C> <F> 

EXPER. TEMP, NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
CC> <F> EXP. ORB, ~ HORT. % MORT. % HORT. % HORT X HORT. 

------------------------------------------------------------------~----------------------------------------------------------

MENIIIIA MENIDIA 

1 JUN 77 94 

1 JUN 77 · 94 

28 JUN 77 30 

6 JUL 77 49 

6 JUL 77 40 

6 .JUL 77 47 

6 .JUL 77 43 

13 .JUL 77 45 

13 ,JUL 77 41 

13 .JUL 77 53 

13 .JUL 77 50 

19 JUL 77 64 

19 JUL 77 61 

19 JUL 77 53 

19 JUL 77 49 

· 2 AUG 77 64 

2 AUG 77 62 

2 AUG 77 61 

2 AUG 77 46 

16 AUG 77 53 

123 

123 

47 

61 

100 

106 

67 

68 

67 

74 

67 

100 

BO 

102 

103 

105 

77 

73 

75 

82 

107.1 

107.0 

37.3 

53,9 

56.1 

60,5 

55,1 

55.8 

55.B 

60.7 

73,2 

69.3 

74,9 

68.4 

65.6 

68.5 

70o4 

5,5 

6 

7 

6 

6.5 

6 

7 

6 

.6.5 

S.5 

7 

6 

5 

6 

5 

7 

21 

2i 

25.5 

29 

29 

29 

29 

30 

30 

30 

30 

28 

29 

28 

28 

26 
' 26 

26 

26 

27 

70 

70 

78 

84 

84 

84 

84 

86 

86 

86 

86 

82 

82 

82 

82 

79 

79 

79 

79 

81 

8 

6 

6 

18 

14.5 

12.s 

46 

43 

43 

64 

58 

55 

10.s 51 

18 64 

14 57 

12 54 

9,5 49 

20 68 

16 61 

13 55 

10.s. ·51 

18 64 

15 59 

13 55 

10 50 

15 59 

9 

10 

20 

9 

10 

11 

11 

10 

10 

10 

10 

10 

10 

10 

1() 

10 

10 

9 

10 

10 

0 

0 

100 

0 

0 

0 

0 

0 

0 

10 

40 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

20 

100 

11 

0 

0 

82 

0 

10 

60 

100 

0 

0 

0 

90 

0 

0 

0 

BO 

0 

0 

30 

100 

11 

0 

0 

100 

0 

10 

90 

100 

10 

10 

0 

100 

0 

0 

u. .1 

BO 

0 

0 

50 

100 

11 

0 

27 

100 

0 

10 

!00 

100 

10 

10 

10 

100 

0 

0 

u.1 
100 

0 

11 

90 

100 

33 

0 

55 

100 

0 

10 

100 

100 

10 

10 

20 

100 

0 

0 

22.2 

100 

0 
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Table 23 . - Continued. 

___ _:.. _____ . __________________________ . _______________ ;... ________ .;. _________ ~-----------------~--~-----~.:....--~---------------.----------
TOTAL LENGTH <HM> . SALINITY ACCLIH, TEMP, .EXPER1 TEMP. NO, OF. · 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 

DATE MIN. MAX, . MEAN <PPT> <C> <F> .. · .< C) < F > EXP• ORG, % MORT• % MORT, X MORT, X MORT % MORT• 
-~-----------------------~--~----~----.-------------------~--------------------------------------~-~--------------~-----------
MENIDIA MENIDIA 

16 AU~.77 49 

16 AUG 7.7 61 

. 24 AUG 77 63 

24 AUG 77 63 

24 AUG 77 50 

24 AUG 77 63 

7 SEP 77 60 

7 SEP 77 62 

7 SEP 77 61 

13 OCT 77 "\8 

13 OCT 77 53 

13 DCT 77 57 

19 OCT 77 55 

20 IJCT 77 58 

20 OCT 77 50 

1 NOV 77 59 

1 NOV 77 63 

1 NOV 77 62 

8 NOV 77 69 

8 NOV 77 66 

• • 

76 

83 

75 

78 

76 

83 

78 

79 

ao 
71 

87 

91 

87 

97 

100 

95 

168 

103 

94 

93 

67.5. . . 5 27 .. 

73,4 4,5 27 

68.1 6.5 25 

25 

25 

69.5 7,5 

65.5 5 

.. 67 

68 

68 

66,B 

61.B 

66,6. 

72.4. 

76.9 

01.2 

83.6 

7813. 

78 

eo. 7. 

82.6 

81.3 

• 

. 25 

. 7 23.5 

7,5 23.5 

6.5 23,5 

10 16 

e 16 

7 16 

7,5 14 

7,5 13 

6.5 13 

10 10 
I 

7.5 10 

615 .. · 10 

10 7 

• 

81 13 55 

81 11,5 53 

77 17 .63 

. 77 16 61 

77 · ... 13,5 . 56 

77 

74 

74 

74 
61 

61' 

61 

57 

55. 

55 

50 

50 

50 

45 

45 

• 

12.5 . 55 

16 61 

14. . . 57 

12.5 55 

9 . 48 

7 45 

4 39 

5,5 .. 42. 

. 5,5 42 

4 39 

~ 43 

4 .• 39 

2 36 

5 

3 

41 

37 

10 

to·· 

10 

10 

10 

10 

10 

10 . 

10 

10 

10 

10 

9 

10 

10 

. 10 

10 

10 

10 

10 

• 

0 .. 

o· 

0 

o· 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

60 

. 0 

.. 0 

10 ~· ... 

'. 0 

0 

0 

.10 

0. 

0 

BO 

0 

0 

40, 

.. · .o 

·o 

90 

0 

10 

• 

40 

90 

0 

0 

10 

20 

0 

0 

10 

0 

0 

90. 

0 

10 

70 

0 

0 

100 

0 

40 

•• 

40 

100 

0 

0 

10 

20 

0 

0 

10 

0 

10 

100 . 

0 

40 

100 

0 

10 

100 

0 

40 

50 

100 

0 

O· 

10 

50 

0 

0 

40 

0 

10 

100 

11.1 

70 

100 

10 

JO 

100 

0 

50 

• • 



• • • • • • '" ... : .• " .. :•· ·,, • • 

Table 23 . - Continued. 

---------------~---------------------------------------------------------------------------------------------------------~---TOTAL LENGTH <MM> SALINITY ACCLIM. TEMP. EXf'ER, TEMP. NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
IrATE HIN, MAX. HEAN <PPT> (C) CF> <C> <F> EXP. ORG, x HORT. x MORT. x HORT. x MORT x MORT. 

-----------------------------------------------------------------------------------------------------------------------------. . 

( 
MEN ID IA MEN ID IA 

8 NOV 77 62 102 83.1 4.5 7 45 
c 

1 34 10 0 BO 100 100 100 

22 NOV 77 62 115 89.3 10 5 41 ·2 36 10 0 0 0 20 60 ( 

22 NOV 77 46 113 83.6 8.5 5 41 1 34 10 0 0 10 10 50 

0 20 100 100 
<l 22 NOV 77 82 106 93.1 10 5 41 0.2 32 10 0 I 

29 NOV 77 77 101 88 10 615 44 .3 37 10 0 0 0 40 100 

29 NOV 77 78 105 84.6 e.5 6.5 44 1 34 10 0 20 60 90 10·0 t-' 
0 .-
00 ( 

( 



Table 24 . - A chronological summary of cold shock experiments on white perch, Marone americana. All tests were 
conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

SIZE F\r-'.1NGE 
\TL IN Mi'i) 
MIN• M1!1X. 

TIME<HRS.) 
Sr-1L. IN ITY 1<1CCL. IM. CONTJi:CJL J::;<PEli: • Fi'WM STAl'rf NO, 

\PPT) TEMP<C> TEMPCC> TEMPCC) OF TEST ALIVE 

CDNTJi:DL EXPEJi:IMENT1~L 
NO. NO. WITH NO. ND. NO. WITH 
DEAD L,CJ,E. ALIVE DEAD L.D.E, 

-----------------------------------------------------------------~-------------------------------------------------------------

3 DEC '71 132 1!)0 4.5 

J.O DEC "71 f:l1 90 

6 

1.57 13 

28 AF'R 72 J.!57 .13 

!5 NCJV 73 1
,.,,., ,.._,.._ 1.56 :L4 

9!3 6 'ii 

65 6 6 

J.00 155 0 :l.!'l 

.. 

• • • 

6 

13 

:1.4 

B.7 

6 

15 

• • 

:L 

0 

··-0. !5 

4 

2 

''l ... 

0 
0. ~) 
3.5 

24. ~5 
'1!5. !5 

0 
:L 

9cS 

0 
0.5 

96 

0 
96 

0 
9,s 

0 
96 

0 
2ci 
96 

0 
96 

() 

O.:L 
24 
4i:l 
'il6 

• 

2 
2 
'1 ... 
2 
2 

2 
'1 
<-
'1 ... 

'" . ..::. 
2 
2 

2 
2 

2 
2 

:1.0 
10 

5 
~:5 

~:; 

:LO 
:LO 

:LO 
:LO 
:J.O 
:l () 
1 () 

• 

0 
0 
0 
0 

0 
0 

0 
0 

0 

0 

0 

0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 

0 

0 

0 

0 
0 

0 

0 
0 
0 
0 

• 

4 
·'i 
4 
·1 
4 

''l .:.. 
'') ··-
2 

4 
4 
4 

4 
4 

·1 
4 

10 
10 

10 
:LO 
:LO 

1 () 
:to 

10 
'i 
B 
•'i 
4 

• 

0 
() 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 
0 

0 

1 
2 
6 
6 

• 

3 
4 
2 
2 

2 
() 

4 
3 

0 

0 

0 

1 
J. 

() 

'l 
''l 
•' 
() 

2 

t-' 
0 
\0 

• 



• • • • • • • • • • 

Table 24 - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE FMNGE TIME<l·mB. ) CONTl'~CJL EXPEf~ I MENTAL 
(TL IN MM> SALINITY 1~CCLIM, GUNTi:;:DL. EXPER, Fl1:DM 8Tt-1f~T ND, ND+ ND. WITH ND, ND. ND. ~JITH 

liiiTE wu~. i'1AX, (PPT> TEi1F (Cl TEMI''' ( C) TEMP CC) ClF TEST ,.;LIVE DEAD L+D+E+ ALIVE DEAD L.D.E. 

-------------------------------------------------------------------------------------------------------------------------------
l'iiJFWNE 1'.il·fEl1: I C1~N.~1 

,.,.,. .,_.., Mi:"1Y '/4 10:':; :1.::;o 0 19 rn 5 0 :l () 10 
24 10 0 0 10 0 3 
48 :l () 0 0 B 2 :'5 
72 :lO 0 0 7 =5 2 I 

96 :lO 0 0 5 !5 () '1 

•i .JUN 74 112 160 0 20 1 'i, B I'. 9 0 :to l () 
1 .1 10 0 0 9 1 2 

24. 2~5 10 0 0 B 2 0 
96 10 0 0 8 '1 

"- 0 

I-' 
I-' 

8 1'1UG 74 71 145 8 25 2·1. 7 10.8 0 :LO :LO 0 

0.1 :lO 0 0 10 0 3 
<;>6 10 0 0 9 1 0 

14 P1UG 74 65 170 <'l, 26 26 l> 0 !5 5 
0.1 5 0 0 5 () 5 

18 ~5 0 0 () 5 0 

14 J".;UG 74 65 170 6 2,-s 2t> 2 0 :LO :L () 
() .:L 1 () 0 0 :LO 0 1 () 
1 :LO 0 0 0 10 () 

15 OCT 74 96 1.90 8.8 16 :l4.6 !.> 0 6 ~) 

o.o:L 6 0 0 !5 0 '1 

"" 96 6 0 0 14 

2:1 OCT ·74 78 90 6 13 1 '1 ''"" "'"'" • ..:.. • .1 
1::· 1::· ..... .., 0 :LO 10 

96 :LO 0 0 :LO () 0 

8 NOV ·74 95 154 6 :l5 1.4 .1 0 .r-; 0 10 :LO 
0.1 :lO 0 0 1 () 0 1() 

3,5 10 0 0 :LO 0 ~5 
48 :LO 0 0 10 0 2 
68 :l () () 0 10 0 6 
96 :LO 0 0 1() 0 1 () 



Table 24 . - Continued. 

D1,iTE 

:l6 DEC /'4 

1.8 i'lAR 75 

22 APR 7!"i 

5 1'11.JG 75 

26 AUG /'5 

• 

f:)JZE FMNGE 
<TL. IN NM l 
i·HN, i'l1~1X. 

1/'6 

6!''i 18:l 

Ll6 

164 

111 149 

152 

1:LB 

120 1!5/' 

51 75 

87 

• 

TI ME <1-IFrn, l 
SALINITY .ACCLIM. CONTROL. EXPER. FROM START NO, 

' (l"J"'f) TEMl"'(Cl TEMP<Cl TEMF'(C) OF TEST 1'1L:CVE 

3,2 

5 

5 

1;.
,J 

:lO 

:J.1~ 

:l4 

20 

27 

30 

• 

7 

10.1 4,4 

11.1 5 

6.1 

14 

14 .2 

26.8 

15.2 

0 10 
96 10 

0 5 
"16 !5 

0 1::· 
,J 

96 1::· _, 

0 :LO 
9.!1 1() 

0 10 
96 10 

0 :LO 
'il6 10 

() :LO 
96 10 

0 :LO 
96 10 

0 5 
96 1::· _, 

0 :LO 
9.!1 10 

• 

CONHWL. 
ND, NO. WITH 
DE1'1D L,(),E, 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

• • 

EXPEi::: I MENTAL 
ND. ND, ND, WITH 
ALIVE DEAD L.O,E, 

:l() 

:LO 

10 
:LO 

10 
10 

10 
10 

10 
:LO 

1 () 
:LO 

:LO 
:lO 

• 

0 0 

() 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

• • 



• • • • • • • • • • 
Table 2l~ • - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE f~t:iNGE 
(TL IN MM) 
MIN. M1;X. 

B1~LINITY 
C F'F'T) 

t1CCl...IM. 
TEMP CC) 

CDNTl:~DL 

TEMP CC) 
l:!:XPl:J~. 
TEMP CC:) 

n11i::c1-ms. > 
FfWM ~iTt11'(l" NO. 
OF TEST ALIVE 

CDNTRIJL 
ND, ND, WITH 
IiEt!iD L • (), E, 

ND, 
ALIVE 

EXPEi'~ I MENTt1L 
NO. NO. WITH 
DEAD L. 0, E. 

-------------------------------------------------------------------------------------------------------------------------------
MOH ONE AMEJ:;; I C;'.JNi; 

::rn BEP 75 80 96 3.5 2:L 10.5 

14 OCT :1'5 77 9,s 6 19 10.5 

14 DEC /'5 .so 6 6 

6 

17 FEB 76 69 10 6 8.5 

9 9 

1.27 16~'; 4 :lO 9.6 

24 MAR 76 120 4 1.0 

127 :l ~i"/ 4 :LO 

0 
96 

0 
96 

0 
96 

0 
9!.i 

() 

20 
4.!i 
71 
74 
'l6 

0 
45 
9:3 

0 
96 

0 
96 

() 

96 

:LO 
10 

!) 
~) 

:LO 
:LO 

:L 0 
10 

8 
8 
IJ 
7 
7 
·-· / 

5 
·=· _, 
r'j 

5 
5 

c:· 
.J 

!) 

5 
5 

0 

.o 

0 

0 

0 
0 
:L 
1 
1 

() 

0 

0 

0 

0 

0 

0 

0 

0 

0 
2 
1 
1 
1 

0 
0 

0 

0 

0 

1() 
. :LO 

:l() 

:LO 

1() 

10 

13 
B 
B 
B 
7 
7 

5 
5 
4 

5 
5 

0 

0 

0 

0 

0 
0 
0 
1 
1 

0 
1 

0 

0 

0 

0 

0 

0 

1 

1 
1 
l 
0 
() 

2 
l 

0 

0 

0 

• 



Table 24 . - Continued. 

' -------------------------------------------------------------------------------------------------------------------------------
SIZE J':t-1NGE TIME\ HRS, ) CDNTHOL EXPEJ'(IMENTAL 
<TL IN /1M) s,;J...INITY ,;ccL.ni. CCJNTi'WL EXPER, FJ'WM STAJH· ND, ND, ND, WITH ND. ND. ND, WITH 

Dt1TE MIN. M1;X, <F'PT> TEMP<C> TEMP<C> TEMP CC) DF TEST 1;L:CVE DEt-1D L,CJ,E, ALIVE DEAD L.D.E. 
-------------------------------------------------------------------------------------------------------------------------------
MDfWNE (.1MEJ': :r Cr;Nt1 

6 A1::·1:;; 76 129 l.~:iB 4 12 1 ·:> 2.7 0 5 5 
96 1::· 

.J 0 0 5 () 0 

1 it {'i,;y 76 97 :L60 2.8 20 :L7, 5 8.7 0 '} :LO 
96 <J 0 0 1 () 0 0 

2 NOV 76 64 127 B 1.0 10.7 5, :L 0 1() :LO 
22 10 0 0 :L () () 1 
!!:'""" 1::• '""J. w 10 0 0 :LO 0 2 
i:,9. 7 10 0 :l 9 1 0 
77. ~5 9 1 0 9 1 () t-' 

t-' 
'i6 9 1 0 9 :L 1 w 

2 NOV '76 10:3 1:34 .s 10 10.6 4 0 :LO :i () 
71,7 '} :L 0 :LO 0 0 
94.2 'i 1 0 :L () 0 () 

10 NOV 76 12'7 1B 1J 6 9 11 :'5. 7 0 1:.-
.J 5 

96 5 0 0 5 0 0 

10 NOV 76 1:L5 164 7 9 1:L '') 

"" 0 !) 6 
''16 5 0 0 6 0 () 

2~3 NOV '76 55 ll~) :·5. !5 9 11.B 2 0 :l2 p 
71 :L:L :l 0 :l2 0 0 
91.i l:l 1 0 :l2 0 0 

30 NDV 76 6B 137 3.!'.j 5.5 7.5 2 0 :LO 10 
2~·5. 2 :LO 0 0 10 () ;3 "' 79,75 :LO 0 0 'i :L ~5 
91.1 :LO 0 0 'i 1 5 :i>-

.. 

• • • • • • • • • • • 



• • • • • • • • • • • 

Table 24 - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE TIME I HRS, ) CONTROL EXPERIMENTAL 
CTL IN MMl SALINITY ACCLIM. CONTROL EXPER. FROM START NO, NO. NO. WITH NO, NO. NO. WITH 

DATE MIN. MAX, CPPT> TEMP CC) TEMP CC) TEMPI CJ OF TEST ALIVE ~~D L,O,E, ALIVE DEAD L.O.E. 
-------------------------------------------------------------------------------------------------------------------------------
MORO NE AMERICANA 

30 MAR 77 134 185 6 9 9 4 0 10 10 
96 10 0 0 10 0 0 

7~ 
~v MAR 77 132 188 7 9 9 2 0 10 10 

96 10 0 0 10 0 0 

30 MAR 77 121 185 6.5 9 9 l ~ .• J 0 19 10 
48 10 0 0 9 1 1 
72 10 0 0 8 2 0 
96 10 0 0 8 2 0 

....... 

....... 
~ 

5 APR 77 123 175 6 14 12 6.5 0 10 10 -
96 10 0 0 10 0 0 

5 APR 77 123 175 6 14 12 3,5 0 10 10 
96 10 0 0 10 0 0 

5 APR 77 123 193 7 14 12 2 0 10 10 
0.5 10 0 0 10 0 5 
1 10 0 0 10 0 1 

96 10 0 0 10 0 0 

13 APR 77 125 163 6 14 14 6 0 10 10 
96 10 0 0 10 0 0 

13 APR 77 117 163 7 14 14 ~ . 
~·J 0 10 10 

96 10 0 0 10 0 0 

13 APR 77 115 163 6 14 14 ~ ~ 
~·J 0 10 10 

96 10 0 0 10 0 0 



Table 24 . - Continued. 

fli'-iTE 

26 t1PI'< 77 

26 1~1P1:;: '?/' 

26 1<:iP1:;; 77 

15 NOV 77 

• 

SIZE J'(ANGE 
<TL IN MM) 
NIN. i'11<:\X, 

1:l 13 1<S3 

11 ,, 176 

12!) 185 

120 176 

12!5 176 

64 

• 

SALINITY 
<PPT) 

• 

6 

6 

6 
,,. 

,;;.i 

(1CCL.IM. 
TEMP(C) 

18 

18 

:l.B 

• 

Ct:JNTl'WL 
TEMP(C) 

:L •l 

1
.-, . / 

:L 7 

17 

17 

6 

l:'.:i<F'EF:, 
TEMP(C) 

2 

:LO 

8 

4 

:L 

• 

TIMECHHS,) 
Fl'<ClM !HAli:T ND, 
OF TEST ALIVE 

0 :LO 
·96 :l () 

0 :LO 
96 :LO. 

0 :LO 
96 :LO 

0 :LO 
96 :LO 

0 :LO 
96 :LO 

0 :LO 
9c) :LO 

•• • 

CONTl'WL 
ND, ND, WHH 
DEAD L,(),J::, 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

• 

ND, 
ALIVE 

:l() 

:l() 

10 
:LO 

1 () 
:L () 

:LO 
:LO 

1() 

10 

:LO 
:L () 

• 

EXPH~IMENTAL 
ND, NO, WITH 
DEAD L.O.E, 

0 () 

0 0 

0 0 

0 0 

0 () 

0 0 

• • 



• • • • • • •• • • 

Table 25 . - Summary of all cold. shock tests on white perch, Marone americana, after 4-, 24-, 48-, 72-, 
and 96-hour exposure times over a. range of acclimation temperatures. 

. . . 

• 

-----------------------------------------------------------------------------------------------------------------------------
TOTAL LENGTH CMM> SALINITY ACCLIM. TEMP. 

MIN, M1'1X, MEAN CF'F'T) CC> CF> 

MORONE ,MIERICANA 

3 flEC 71 144 150 

10 DEC 71 81 82 

4 JAN 72 

28 APR 72 135 155 

28 APR 72 132 148 

5 NOV 73 122 156 

25 JAN 74 70 95 

8 HAR 74 65 137 

8 MAY 74 101 

23 MAY 74 114 150 

4 .JUl·I 74 112 145 

8 AUG 74 71 145 

14 i"1UG 74 65 :L30 

14 1'.\UG 74 71 127 

13 DCT 74 110 .L90 

23 OCT 74 1'8 90 

a rmv 74 95 135 

16 DEC 74 114 176 

18 N1)R 75 65 1 i'7 

162 

146 

81.5 

144 

140 

144.2 

80.1 

95.8 

124.3 

134.6 

132.4 

121 

97.8 

98.2 

154 

83.9 

120 .1 

146.4 

107.2 

136.8 

6 

6 

6 

0 

0 

0 

B 

6 

6 

a.a 

6 

6 

5 

6 

13 

13 

14 

9 

6 

15 

19 

20 

25 

26 

26 

16 

13 

15 

6.5 

10 

44 

41 

43 

55 

55 

57 

48 

43 

59 

66 

68 

77 

79 

79 

6i 

50 

EXPER. TEMP, NO; OF · 4 HOUR 24· HOUR 48 HOUR 72 HOUR 96 HOUR 
CC> <F> EXP, ORG, Z MORT, % MORT, % MORT. Z MORT Z MORT, 

1 

0 

-0.5 

7 

4 

2 

2 

5 

10.a 

6 

2 

34 

32 

31 

45 

39 

44 

36 

36 

36 

41 

46 

51 

43 

36 

43 

42. 

33 

Jl 

37 

4,4 .. , 40 

4 

2 

4 

4 

4 

10 

10 

10 

10 

10 

10 

10 

5 

10 

10 

10 

10 

0 

0 

0 

0 

0 

-o 

0 

0 

10 

0 

10 

0 

0 

100 

0 

0 

0 

0 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

20 

0 

10 

0 

100 

100 

0 

0 

0 

0 

o· 

0 

0 

0 

o· 

0 

0 

0 

0 

0 

60 

20 

20 

0 

100 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

60 

30 

20 

0 

100 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

60 

50 

20 

10 

100 

100 

0 

0 

0 

0 

0 



·. '·• .. 
'·. 

' , Table 25 , - Continued. 

----------------~------------------------------~-----------------------------------------------------------------------------
TOTAL LENGTH CMMJ SALINITY ACCLIM. TEMP, 

MIN, MAX, MEAN (PPTJ. <C> <F> 
EXPER, TEMP, NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOLlR 
CC> CF) EXP, ORG, Z MORT, Z MORT, Z MURT, Z MORT X MORT, 

--------------------------------~-----------------~--------------~-~-------------------------~-------------------------------

MORONE AMERICANA 

170 127 

1
,.,,., 
..:.....:.. 148 

128 152 

7 !lt1Y 75 12'7 160. 

126 146 

3 1·'\UG 75 51 

8? 

30 SEP 73 85 93 

14 OCT '75 77 BB 

14 DEC 75 61 152 

16 DEC i':::i {17 95 

17 FEB ?6 Ell 

86 

127 165 

:l20 

l27 15/1 

129 158 

9 -, .. 160 

2 NOV 76 64 127 

2 1mv 76 103 134 

• • 

10:''") r) w.:.. .... 

137.2 

136.6 

138.3 

133.3 

63.8 

83.2 

139 

83 

101.0 

75,3 

108 

78.8 

144.2 

141.2 

27,4 . 

134.8 

102.3 

11~;. 7 

• 

5 

6 

6 

6 

1.0 

3,5 

4 

4 

4 

2.0 

8 

6 

• 

14 

11 

18 

14 

20 

27 

30 

21 

19 

6 

9 

10 

10 

10 

12 

20 

10 

57 

64 

57 

68 

81 

86 

70 

66 

43 

43 

43 

48 

50 

50 

50 

54 

68 

50 

50 

I 

• 

3.6 

6 .1 

7,7 

7,4 

15.5 

15.2 

10.5 

10,5 

2.7 

2.9 

3,3 

8 

8,7 

4 

38 

41 

43 

46 

45 

60 

59 

51 

51 

37 

37 

38 

;36 

46. 

38 

37 

48 

41 

39 

• 

10 

10 

10 

10 

10 

.5 

10 

10 

5 

10 

. 10 

8 

5 

5 

10 

10 

10 

• 

() 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

• 

·o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

0 

o· 

0 

0 

0 

0 

13 

0 

0 

0 

O· 

0 

10 

• 

,;; ·' 
. . ~ ~'.'. ~ ..... 

• 



• • • • • •• • .. .. • • 

Table 25. - Continued. 

-------------------------~------------------------------------~--------------------------------------------------------------
TOTAL LtNGT~ CMM> SALINITY ACCLIM; TEMP. 

DATE MIN, MAX, . MEAN <PPT> CC) CF> 
EXPERo TEMP. NO, OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
CC) CF) EXP, ORG, Z MORJ. Z MORT. Z MORT. % MORT Z MORT. 

-----------------------------------------------------------------------------------------------------------------------------. . . 

MORDNE AMERICANA 

10 NO'v' 76 134 

10 f'IOI..' i'6 115 

23 NOV 76 68 

30 NOV 76 70 

30 Mtil'i: 77 134 

30 Mi1R 77 132 

30 Mi'd~: 77 121 

5 r'lF'R 77 125 

5 t1F'R 77 127 

5 1IPR 77 133 

13 1iPR Tl 129 

13 .~,f·F: 77 125 

26 t1F'R 77 141 

26 M''I\ ?7 120 

26 1~F' I\ 77 128 

1 !:'i NOV -;7 65 

189 

149 

115 

128 

181 

188 

173 

170 

193 

140 

163 

147 

156 

161 

185 

161 

169 

98 

158.2 

128.8 

ao.1 

159 .1 

.151.7 

153,1 

153.3 

157 •. 1 

135.3 

130.Ei 

135.5 

142.1 

141.3 

158,3 

1:39. 3 

14906 

81. 7 

.. 

6 

7 

3.5 

3.5 

6 

7 

6.5 

6 

6 

7 

6 

7 

6 

6 

6 

9 

9 

9 

9 

9 

9 

14 

14 

14 

14 

14 

14 

14 

18 

1B 

18 

18 

6 

'43 

48 

48 

42 

48 

48 

48 

57 

57 

57 

57 

57 

57 

I 
57 

64 

64 

64 

43 

3.7 

2 

2 

2 

4 

2 

1 c• .... 

2 

6 

2 

10 

39 

36 

36 

36 

39 

36 

35 

44 

38 

36 

43 

3'7 

37 

!SO 

46 

43 

39 

34 

6 

12 

1() 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

io 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o· 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

() 

0 

0 

0 

0 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

0 

0 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



Table 26 . - A chronological summary of cold shock experiments on striped bass, Marone saxatilis. 
conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

SIZE fli~NGE TIMJ::<Hl':S.) CDNTl'WL 
(TL IN MM> Sf1LINITY 1~1CCL.H1, CGNTl'~OL. EXF'Ei:~. FJ:;;o11 GT1~1HT NO, ND, NO, WITH NO. 

D1'1T1:: MIN. Mt-1X. <PPT> TEl·W ( C) TEMP<C> TEMP(C) DF TE£lT 1:'.\LIVE DE1~D L,O,E, ALIVE 

All tests were 

EXPEi:;: I MENTAL 
NO, NO. WITH 
DEAD L.O.E, 

---------------------------------------------------------------------------------~-------~-----------------------------------~-

:L4 DE.C 71 

30 NCJV 76 

7 DEC /f.1 

1 .JUL Tl 

1 JUL 77 

1 .JUL. 71' 

• 

Bl 

79 

1oa 

102 

U!:i 

l
,., 

... ,.:,: 

42 

42 

• 

106 

138 

14B 

147 

148 

1::•r\ 
\JCJ 

('') c.>..:.. 

• 

9 :L6 

9 

"l 

4 7 

8 2B 

7 2B 

• 

16 

8 

..... 1::· 

/. '"' 

2!5 

• 

0 

. 2 

,., ... 

:l!:i 

12. ~::; 

:l.:l 

0 
26 
96 

() 

24 
48 

0 
'te> 

0 
9 ~ "' 

0 
0.1 
7,3 

'h~ 

0 
93 

0 
96 

0 
<].!, 

() 
0 ,., .... 

7!'.'i 
96 

• 

,., 
....... 

2 
r, 

"' 

2 
2 ,., ... 

r) 

"'· 
2 

B 
B 

8 
B 
8 ,., 
c:> 

10 
. 10 

10 
:LO 

:LO 
10 

1 () 
:LO 
10 
:LO 

• 

0 
0 

0 
0 

0 

0 

0 
0 
0 

0 

0 

0 

0 
0 
0 

• 

0 
() 

0 
0 

0 

0 

1 
0 
0 

0 

0 

0 

0 
0 
0 

2 
2 
2 

2 ,., ..,,. 

9 
9 

1 () 
:lO 
1 () 
:l () 

:1 () 
10 

:lO 
:LO 

1 () 
:l () 

:LO 
:LO 

8 
8 

• 

0 
0 

1 
4 

0 

0 

0 
0 
0 

0 

0 

0 

0 
2 
2 

• 

,., 
..,,. 

2 

0 

() 

1 
0 
0 

0 

0 

0 

2 
3 
0 

• 
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Table 26 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------SIZE f((1NGE 
<TL IN ifri l 
MIN, Mt1X. 

MORONE SAXATILIS 

1 .JUL Tl 

26 DCT "// 71 99 

:2t1 DC T "/"7 71 90 

26 IJCT 7/' ?1 

1 NDl.i i'7 78 154 

68 J.2:l 

28 NO•./ Tl 6"7 106 

SALINITY ACCLIM, CONlTIOL EXPER. 
CPPTl TEMP<C> TEMPCC> TEMPCC) 

10 

7.5 

(, 1::· 
C) t ...J 

4.5 

10 

:LO 

.. 

11 

11 

1 :L 

:LO 

8 

5 

4 

r;1::• 
~ ... } 

11.5 

11. 5 

10 

7 

3 

2 

1 

0.2 

0.2 

TIME ( 1-ll'i:B,) 
Fl'i:DM ST1;i:n ND, 
OF TEST 

0 10 
0, :L 1 () 
2.3 :I. 0 

2:~ 10 
~i'i> :LO 

0 10 
'i>6 :to 

0 10 
96 :l () 

0 :L 0 
96 10 

0 10 
48 10 
56 :LO 
9c1 :LO 

0 1() 

9c1 10 

0 :I. 0 
96 :LO 

() 1 () 
96 1.0 

CONTl'i:OL 
NO. NO, WITH 
DEAD L,O,E, 

0 
0 
0 
0 

0 

0 

0 

0 
0 
0 

0 

0 

b 

0 
0 
0 
0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

EXPEl:(IMENTr-1L 
NO. NO. NO, WITH 
ALIVE DEAD L.O,E. 

1 () 
1 () 

0 

:L () 
10 

10 
10 

1 () 
10 

:L () 
10 

9 
B 

10 
10 

10 
:LO 

10 
10 

() 

1 
5 

10 

0 

0 

0 

0 
1 
2 

0 

0 

0 

:l () 
3 
5 
0 

0 

0 

0 

1 
0 
0 

() 

.o 

0 

• 

I-' 
N 
0 
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. . . . . . . . 

Table 27 . - Summary of all cold shock tests on striped bass, ~orone saxatilis, after 4-, 24-, 48-, 72....,, . 
and 96-hciur exposure times over. a range of acclimation temperatures. · · 

. . . '. . . . . . . . . '... ; . . . . 

---~----~----------------------------~--------------------------------------~------~-------~-------~-------------~----------TOTAL LENGTH <NM> SALINITY ACCLIM, TEMP.. EXPER. TEMP• NO. OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
· DATE NIN. HAX. . HEAN <PPT> <C> <F> <C> CF> EXP. ORG. " NORJ'• % MORT. % HORT. % NORT " NORT. _____ . ________________ .;.._..;,._~---------~---·---------..:.---------------.-----------------~------.---~--"'!""-----------------'""'!"-O:-----------

MORONE SAXATILIS 

14 DEC 71 

11 JAN 72 97 

15 OCT 74 79 

30 NOV 76 108 

30 NOV 76 102 

7 [IEC 76 115 

1 JUL 77 45. 

1 .JUL 77 . 47 

1 JUL 77 46 

1 ,JUL 77 49 

26.0CT 77 73 

26 OCT 77 74 

26 OCT 77 77 

1 NOV 77 85 

8 NOV 77 68 

22 NOV 77 67 

28 NOV 77 67 

• • 

79 

130 

148 

147 

145 

58 

62 

66 

62 

99 

84 

103 

114 

108 

122 

106 

' 4 .5 ~ 40 

86 

109 

129 

125 

127 

50.4' 

9 

'5.5 

3.5 

4 

6~5 

6 

16 

9 

9 

·7 

28 

54.3 8 28 

54.6 ' 7 28 

55.3 6.5· 28 

eo.1 10 · 11 

79.5 7.5 11 . ' 

06 6.5 11 

99.2 6.5 10 
·, 

05.5 4.5 a 
84.9 10 5 

82.8 10 4 

.. 

• • 

43 

'(11 

:40 

48 

45 

82 

82 

82 

82 

52 

52 

52 

50 ' 

46 

41 

39 ~ 

• 

0 

-o.5 

5.5 

3.5 

' . 
15 

12.5 

11 

9. 

7 

5 

3 

2 

1 

0.2 

32 

31 

38 

'' 36 

36 

ey9 '' 

55 

52' 

48 

'45' 

41 

37 

36 

34 

32 

·32 

• 

2 

2 

9 

10 

', 10. 

10 

10 

10 

10 •, 

10 

10 

10 

10 

10 

10 

10 

•· 

0 

0 

0 

0· 

0 

0 

·o 

0 

0 

0 

0 

0 

0 

0 

0 

25 .• 

0 

0 

0 

0 

0' ' 

·o 

0 

50 

0 

o· 

0 

0 

0 

0 

0 

• 

0 

100' 

0 

0 

0 

0 

0 

0 

0 

·. 50 

0 

0 

0 

0 

0 

0 

0 

0 

'100 

0 

0 

0 

0 

0 

0 

0 

100 

.• ' 

0 

0 

0 

10 

0 

0 

0 

0 

100 

0 

0 

.0 

.0 

0 

20 

100 

0 

0 

0 

20 

0 

0 

0 

• • ( 
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Table 28 . - A chronological summary of cold shock experiments on weakfish, Cynoscion regalis. 
conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

SIZE FMNGE 
<TL IN MM> SALINITY. ACCLIM, CONTROL EXPER, 

D1'.1TE MIN, MAX, CPPT> TEMPCC) TEMPCC) TEMPCCJ 

CYNOSCION REGALIS 

B 1'.il.JG 74 53 101 8 25 15 

l.::'i 1!1UG ·74 48 'J1. 8 24 24 HI 

10 JUL 7~) 44 94 5 22 22 18 

2:1. JUL )'5 J.00 5 24 

19 c'.\UG 75 100 115 5.5 30 28.5 1.5 

29 JUL "i'6 44 90 6 :u 26. !5 

l1 25 26. !5 

TIME Cl-11:::8, > 
FRCJM STAl:::T NO, 
OF TESJ ALIVE 

0 
0.02 

48 
72 
96 

() 

0.5 
2:L 
24 
9l. 
96 

0 
1.6.:5 

0 
0.1 

24 
27 

0 
0.1 

23.!) 
50 

0 
"7 

24 
i'S 
96 

,,. 
.1 

5 
1::· .. 
5 
5 

,., 
"'-

,, 
",., 
..... :. 

10 
10 

5 
5 

10 
10 
:l () 
10 
1. 0 
10 

4 
4 
4 

CONTl:::OL 
NO. NO, WITH 
DE1;D L.O.E. 

0 
0 
0 
0 

0 
1 
1 
:l 
:L 

0 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
:l 
1 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

1 
0 

0 
0 
0 

0 

0 
0 
0 
0 

:l 
0 
0 
0 

• • 

All tests were 

EXPEi'~ I MENTAL 
NO. NO. NO. WITH 
ALIVE DEAD L,Q,E, 

!5 
L7 
,J 

5 
:L 
1 

3 
3 
3 
2 

:LO 
:LO 

:s 
1:..., 
1::· 
,J 

3 
0 

:LO 
:LO 

'1 
8 
7 
"l 

I:!" 

·-' 
4 
4 
3 

0 
0 
4 
4 

() 

2 
2 
2 
3 

0 

0 
0 

0 
2 
~5 

0 
1 ,., 
.:... 

3 
3 

0 
1 
1 ,, 
·-

:1 
2 
0 
0 

1 
0 
1 
3 
2 

0 

0 
0 

5 
3 
0 

0 
1 
0 
0 

1 
0 
1 
() 

• 



Table 28 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE 1;:1~1NGE TIME<HHS. ) CIJNTJ;:OL EXPEIUMENTAL 
\TL IN r·lM) S1~1L.INITY 1'.'.iCCL.IM, CONTf(OL EXPEJ;:, Fl;:CJM i3TAli:T NO, NO, NO• WITH NO, NO. ND, WITH 

D1'.'.iTE MIN, M1~1X, <PF'T> TEMl"\C) TEMF'(C) TEMP<Cl OF TEGT 1'.)L.:r VE DEAD L.O,E, ALIVE DEAD L,(),E, 

-------------------------------------------------------------------------------------------------------------------------------
CYNDS:~rnN f(EG1;LIS 

24 1'.)UG 76 42 1 :L3 1;:-_, 2/" 27 :l4 () :LO :LO 
0 .0;3 lO 0 0 r; :L 2 

22 :1.0 0 0 B 2 2 
4'" ,,) :LO 0 0 1::· ,, 5 1 
?O :L () 0 0 ;3 7 0 
9' ~' :LO 0 0 :L 9 0 

2:~ JUN n 20 5B 7. ~'j 2!5 ~~3 .5 :L2 0 1El 20 
24 18 0 0 rn 2 7 
~H Hl () 0 15 !S 6 
40 l'i' :L 0 7 1:3 6 
l::"J. 17 :L 0 4 16 3 ""h.) 1--' 
9,!, :L "i' 1 0 1 19 0 N 

w 

·-)-;. 
~~- .JUN 77 21 58 !5. 5 25 23 10 0 20 20 

(). 1 20 0 0 20 0 20 
0.25 20 0 0 19 1 :L 'i' 
4 20 0 0 8 :1.2 8 
5. !3 20 0 0 3 17 3 
.!>. ~1 20 () 0 0 20 0 

-'')'") 
,,;...:.. JUN 77 :L7 5B I::" 1::-

.J.~ 
-''\1::-
..,;:,."" 23 fJ () 20 20 

0.2 20 0 0 ;3 1'.i' 3 
(). 7 20 0 0 0 20 0 

,'.)'") 
,;..-:... JUN 77 19 ~)B ~) 2~:; ')'"'" 

&.\.o') 6 () ::~o 20 
0, :L 20 0 0 :l 19 1 
:~ 20 0 0 0 20 0 

28 JUN '?7 ~~::; t)8 7 29 24 :L2 0 20 20 
() tl. 20 0 0 :L 9 1 .19 
j,, 3 20 0 0 1 :l 9 11 
3.!:5 20 0 0 "> ... 1i3 2 
5.::j 20 0 0 1 1 'l 1 

24 20 0 0 0 20 0 

2B JUN 7'7 3~:=j 56 7 2'i' 24 1.0 0 20 20 
o.:t '") .... "-v 0 0 :l6 4 16 
:I. 20 0 () :l2 fJ 12 
1. !5 20 0 0 

,,,. ,, 15 5 
~~ 20 0 0 1 1'1 1 • • • • • •::; 20 • 0 

..) 
() • 20 • 0 • 
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Table 28 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------· 
SIZE f((-1NGE TIME C 1-11'(!3, ) CONTHOL EXF'EHIMENTAL 
en. IN MM) S1~LHHTY 1~CCL.IM, CCJNTl:;:OL. EXF'EH, flWM srr-111:T ND, ND, NO. WITH NO, ND, NO, WITH 

Df.1TE MIN. Mr~.x, CPF'l) TEMP CC) TEMF'CC) TEMF'<C> OF TEGT 1~LIVE DE1~D L.O,E, ALIVE DEAD L,O,E, 

-------------------------------------------------------------------------------------------------------------------------------· 
CYNOSCIDN 1'(EGt1LIS 

28 ,JUI~ 77 35 59 .:,,5 29 24 B () 20 20 
0. 1 20 0 0 B 12 8 
0 .::; 20 0 0 0 20 0 

1 .JUL T7 3,s 65 6.5 27.5 27 1 ., . 
•• 1 0 :LO 10 

~~. 5 10 0 0 ''J 1 1 
4.5 10 0 0 8 2 1 

24 10 0 0 6 4 0 
60 10 0 0 2 B () 

96 10 0 0 2 13 0 

I-' 
1 JUL 'i'7 3S 52 7 27.5 r) i. L':" l.3 0 10 10 N ..:..CtJ .p-. 

2.5 :LO 0 0 6 4 6 
3.!5 10 0 0 4 6 4 
4.:::; 10 0 0 '1 ... 13 '1 ... 
6.3 10 0 0 1 9 1 

24 10 0 0 () 10 0 

l JUL T7 JB 52 7 27.5 '1.t. 1::· 
..:-OtJ 11 () 1 () :10 

0. :l 10 0 10 1 () 0 10 
o.6 10 () 0 '7 1 9 
") ... 10 0 0 1 9 1 
~~ 1.0 0 0 0 10 0 

13 JUL. "?l ~)'/ 94 7 2'i' 28 18 0 ·7 7 
71 'l 0 0 ;5 4 0 
'76 7 0 0 0 '7 0 

J.9 JUL Tl 62 105 7 29.e; 29 20 .o 7 7 
78 ·7 0 0 7 0 1 
96 7 0 0 ;5 4 0 

27 JUL 77 50 B9 7 26 .,1::· 20 0 9 9 > ._.., 
24 8 1 0 13 1 0 
:H B :l 0 6 3 2 
48 8 1 0 4 5 1 
56 B 1 0 3 6 0 
9.:, 13 1 0 3 6 0 



Table 28 . - Continued. 

----------------------------------------------~--------------------------------------------------------------------------------
SIZE 1:;;,~1NGE 

\TL IN MM) . SALINITY .~cc1..:rn. 

MIN. MAX. CPPT> TEMPCC> 

TIME C HF.:!3, > 
CONTROL EXPER. FROM START NO. 
TEMPCC) TEMPCC> OF TEST ALIVE 

CONTROL EXPEIUMENTAL.. 
NO. NO. WITH NO, NO. NO. WITH 
DEAD L,O,E, ALIVE DEAD L.O,E. 

-------------------------------------------------------------------------------------------------------------------------------
CYNOSCHlN 1:;;EG1~L. IS 

7 SEP "77 78 H4 

7 SEP '7'7 7tl 12.:, 

7 SEP Tl 78 147 

68 126 

28 SEP 77 93 149 

• • 

7 24 

7 24 

24 

24 

·7 

• • 

23.5 

23. ~:) 

16 

• 

1. 7. ~) 

:l6 

1.4 

1 '') ,,,. 
~·'*J 

9 

0 
9,s 

0 
96 

0 
4B 
52 
74 
cu, 

0 
24 
48 
~Sci 
74 
'76 

() 

0. :l 
25 
49 
79 
9ci 

• 

:LO 
9 

10 
9 

10 -
10 
10 
10 

9 

10 
10 
10 
10 
10 

9 

1:· _, 
~) 

~) 
1::· 
,J 

4 
4 

• 

1 

:l 

0 
0 
() 

1 

() 

0 
() 

0 
1 

0 
0 
0 
:l 
:l 

:l 

1 

0 
0 
0 
1 

0 
0 
0 
0 
1 

0 
0 
1 
0 
0 

• 

1() 

1() 

1 () 
:l() 

1 () 
13 
7 

4 

1() 

9 
8 
<S 

.2 
'') .,. 

6 
6 
5 

• 

0 

0 

2 
~5 
::5 
6 

1 
2 
4 
13 
8 

0 
:L 
2 
3 
4 

• 

() 

0 

0 
0 
0 
() 

2 

1 
0 
() 

1 
0 

I-' 
N 
lJI 

• 
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Table 29 . - Summmary of all cold shock tests on weakfish, Cynoscion regalis, after 4-, 24-, 48-, 72-, 
and 96-hour exposure times over a range of acclimation_temperatures. 

·. .· . . . . . . . . . 

--------------·--------------------------~------------------------------------------------------------------------------------TOTAL LENGTH <MM> SALINITY ACCLIM~ TEMP. 
DATE ' MIN. MAX. MEAN (PPT> <C> <F> 

EXPER •. TEMP, NO. OF . 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 
<C> <F> EXP. ORD. ~ MO~T. % HORT. % MORT. % MORT % MORT. 

---------------------------------------~------------------------------------------------------------------------------------~ 

CYNOSCION REGALIS 

8 AUG 74 53 

15 AUG 74 53 

10 .JUL 75 44 

21 JUL 75 68 

19 AUG 75 102 

29 JUL 76 50 

17 AUG 76 67 

24 AUG 76 42 

22 JUN 77 20 

22 JUN 77 21 

22 JUN 77 17 

22 JUN 77 19 

28 .JUN 77 37 · 

28 .JUN 77 36 

·29 JUN 77 35 

1 .• JUL 77 36 . 

1 .JUL 77 41 

1 JUL 77 38 

13 JUL 77 68 

19 JUL 77 62 

94 

76 

73 

85 

123 

90 

98 

102 

37 

45 

43 

34 

58 

56 

59 

65 

50 

48 

94 

72 

33 ' 

61.5 

76 

112 

67.5 

86 

77 

26.4 

27.3 

26.6 

24 

42.4 

46.3 

49,2 

44.6 

43.8 

ao.1 

67.3 

B 

8 

5 

5 

.s.s 

6 

6 

5 

7,5 

5,5 

5.5 

5 

7 

7 

7 

7 

7 

7 

25 

24 

22 

24 

30 

27 

25 

77 

.75 

72 

75 

86 

81 

'77 

27 . 81 

25 77 

25 77 

25 77 

25 77 

29 84 

29 '94 

29 84 

27.5 82 

27.5 82 ' 

27.5 82 

29 84 

29.5 85 

15 

18 

18 

16.5 

15 

59 

64 

64 

62 

59 

16.5 62 

16.5 ' 62 

14 

12 

10 

8 

6 

12 

10 

8 

15 

13 

11 

18 

20 

57 

54 

50 

46 

43 

54 

50 

46 

59 

55 

52 

64 

68 

5 

10 

5 

5 

10 

5 

10 

20 

20 

20 

20 

20 

20 

20 

10 

10 

10 

,7 

7 

o· 

0 

0 

·O 

0 

0 

0 

0 

60 

100 

100 

90 

100 

100 

10 

60 

100 

0 

0 

0 

40 

0 

0 

60 

10 

'20; 

20 

10 

100 

100 

100 

100 

100 

100 

40 

100 

100 

0 

0 

0 

40 

0 

0 

100 

10 

20 

50 

65 

100 

100 

100 

100 

100 

100 

40 

100 

100 

0 

0 

80 

40 

0 

0 

100 

20 

20 

70 

BO 

100 

100 

100 

100 

100 

100 

80 

100 

100 

57 

0 

80 

60 

0 

0 

100 

JO 

40 

90 

95 

100 

100' 

·100 

100 

100 

100 

80 

100 

100 

100 

57 
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Table 29 ! - Coµtinued. 

-------------------------------------~----------------~-------------------------------------------~--------------------------
TOTAL LENGTH CHM> SALINITY ACCLIM. TEMP. EXPER. TEMP. NO. OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 

DATE HIN. MAX. MEAN CPPT> CC> . (F) CC> (F) EXP •. ORG. " HORT. " MORT. " MORT1 " MORT · 7( HORT. 

---------~---------------------------------------~--~--------------------------------------~~--------------------------------
CYNOSCION REG~LIS 

27 JUL 77 69 89 8017 7 26 79 20 68 9 0 11 56 67 67 

7 SEP 77 90 144 11513 7 24 75 17.5 64 10 0 0 0 0 0 

7 SEP 77 93 120 104.4 7 24 75 16 "'61 10 0 Q 0 0 0 

7 SEP 77 93 147 118.3 7.5· 24 75 14 57 10 0 .o 20 30 60 

7 SEP 77 68 85 78 6.S 24 75 1215 55 10 0 10 20 40 BO 

28 SEP 77 103 145 123.2 7 16 61 9 48 6 0 0 ·16. 7 3313 66.7 
I-' 
N 
"'-I 

• • • • • • • • •• • • 
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Table 30 . - A chronological summary of cold shock experiments on spot, Leiostomus.xanthurus. All tests were 
conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

------------~--------------------------------------------------------------------------------------~---------------------------

1 •1 t1UG 74 

14 1';UG '74 

7 DCT 74 

El OCT '74 

1.:5 OCT 74 

;30 nc·1 /'•1 

Ei I :a: FMNGE 
lTL l N lfrD . S(-1L. I NHY 1~1CCL IM, CCJNTF:DL EXPEi;:, 
MIN, MAX; CPPTl TEMP<C> TEMPCC> TEMPCCl 

'74 

n,s 

'}::'j 

109 

96 

113 

12B 

136 

8 

6 

6 

8 "' '"' 

25 

")' 

"'""' 

20 

20 

16 

14 

26 

26 

20 

20. ~) 

14 

11 

6 

") 

"" 

2 

5.5 

6 

Tir·~E ( HF\S,) 
Fl:::OM ST1;1;:T NO, 
OF TEST ALIVE 

0 1 () 
0.1 1() 

1 1 () 
·7~~ l.O 
'16 10 

0 5 
0.1 1::· 

,J 

l8 5 

0 1::· 
~1 

0.1 1::· 
•. 1 

1 1::· 
.J 

0 10 
0, :L 10 
1 10 

() 10 
o. :l :LO 
3,5 :LO 

20 :LO 
24 10 

0 :3 
0 .1. ;3 

211 ;5 
4B 3 
?2 3 
s>t> 3 

0 10 
0 .1. :LO 

20 :LO 
4~:) 9 
!'.)3 i:l 
c;:·t,, B 

CDNTfWL. 
ND, ND. WITH 
DEAD L,D,E, 

0 
0 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1. 
2 
2 

0 
0 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
() 

0 

0 
:L 
2 
2 
2 

EXPEF~IMENT~1L 
ND, NiJ, ND. WITH 
ALIVE DEAD L.,O,E, 

10 
1 () 
1 () 

9 
9 

5 
5 
0 

0 

10 
10 . () 

10 
10 

4 
1 
0 

4 
4 
·1 

1 
1 

:lO 
1 () 

13 

0 
0 
1 
1 

0 
5 

0 
5 

0 
10 

0 
6 
9 

10 

0 
0 
2 
3 
3 

0 
2 
5 
7 

:l () 

4 
1 
1 
1 

:::; 
0 

5 
() 

10 
0 

10 
4 
1. 
0 

'1 
2 
., 
.:. 

1 
1 

8 
,1:, 

3 
1 
() 

• 

I-' 
!'..,) 

00 



Table 30 - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE l\ANCiE TIME ( 1-11\S. > CONTl~IJL EXPEli: I MENTAL 
<TL IN MM> S1~LINITY ACCLIM. CONTRCJL EXPEi':. Fl'WM STAli:T ND, ND, ND. WITH ND• NO, ND• WITH 

DATE MIN, MAX. C F'PT > TEMP CC) TEMP CC) TEMP CC> OF TEST ALIVE DEAD L.Cl.E. ALIVE DEAD L.O.E. 

I· 
-------------------------------------------------------------------------------------------------------------------------------
LEIOST!JMLJS XANTHUl\LJS 

12 i~UG 75 96 118 I::" 
.J 2? 28 :L,S () ~j 5 

0.3 5 0 0 5 0 1 
24 5 0 0 4 1 1 
31 !5 0 0 3 2 0 
96 5 0 0 3 2 0 

4 OCT 75 75 103 6 19.5 20 10.5 0 10 10 
96 10 0 0 10 0 0 

17 OCT 75 70 96 6 19 19 10.5 0 5 5 
96 c.- 0 0 5 0 0 I-' ., 

N 
\0 

22 NOV 75 72 90 5 14 13.5 10 0 10 10 
96 10 0 0 10 0 0 

4 MAY 76 32 45 4 16 l,7 8 0 10 10 
52 10 0 0 9 1 1 
96 10 0 0 a 2 0 

4 HAY 76 32 45 4 16 17 0 10 10 .:... 

0.1 10 0 0 10 0 a 
20 10 0 0 9 1 4 
26 10 0 0 6 4 2 
4;3,5 10 0 0 4 6 2 
96 10 0 0 2 a 0 

4 MAY 76 32 46 a.2 16 16 3 0 5 5 
0.1 .5 0 0 0 5 0 

14 M1H 76 24 38 2.a 18 17.5 8.3 0 11 10 
0.3 ·11 0 0 10 0 2 

22 11 • Q.- 0 10 0 1 
96 10 .1 0 9 1 4 

• • • • • • • • • • • 
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Table 30 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE l'.;;ANGE TIME<H1:;;s, ) CONTFWL EXPEl:n MENTAL 
CfL IN MM) s,;LJNITY (.1CCLIM. CONTF~CJL. EXPEJ:;;, FFWM ST Arn ND, NO, Nil• WITH NIJ • NCJ • Nil. WITH 

Di'i'TE MIN. Mt-1X, ( PF'T> TEMF'<C) TEMF'(C) TEMP<C> OF TEST AL.IVE DEAD L.O.E. ALIVE DEAir L.D.E. 

-------------------------------------------------------------------------------------------------------------------------------
LEIOEiTCJMUS x.;NTHUl:;;us 

·""l.' rfr:\Y 76 46 72 7.1 :La :J.8 9.5 0 :LO 10 L.C} 

'16 10 0 0 1() 0 0 

17 JUL "? lJ BO 119 ,, 26 26 21 0 :10 10 
96 10 0 0 :L () () () 

1/' ,JUL 7,~ 74 11.9 6 2.:S 26 21 () 1 () 1() 

96 10 0 0 1 () () () 

1 'l JUL 76 ClO :1.19 6 26 26 2:1. 0 :lO :l() I-' 
w 

96 :LO 0 0 10 0 0 0 

17 JUL 76 75 1.:19 6 2~-S 26 u, ,!) 0 10 1 () 
0.3 10 0 0 10 0 2 

96 :10 0 0 10 0 0 

~; DCT 76 8~5 124 5.5 20 :LB,5 14 0 :LO 1 () 
22 ,, 

1 0 10 0 () 

96 10 0 0 10 0 () 

29 OCT 7f.i S4 1:n B l.2 12 ~=; 0 10 1() 
() .,. . '"' :LO 0 0 B '') .... 7 

4~l 10 0 ·~ .... 6 4 6 
6B 10 0 0 4 6 4 
74,5 :LO 0 2 3 7 :5 
9ci cl 2 0 2 8 2 

20 r~l"I': }"/ 2:~ ~~:3 ci 1::; l ::5 2 () :J.2 :l () 
0 ,., .... :l2 0 0 l () 0 1 () 
:L. 5 1 ''' "" 0 0 10 () 1 () 
... , 1::· 
I• d 12 0 1 0 1 () 0 



Table 30 . - Continued. 

IH1TE 

SIZE J;;,:,j-.JGE 
CTL IN i'IM) 
MIN. M1~1X. 

LEIOSTDMUS XANTHURUS 

:3'7 6() 

3 NAY Tl 60 

34 60 

40 60 

13 h1H '77 -41 71 

41 ·74 

41 '70 

• • 

S1<;UNITY 
< F'F'T) 

cS. 5 

6 

6 

6 

• 

r:1CCLHi. 
TEMF'(C) 

17 

:l '1 

17 

:lB 

:L8 

1.8 

• 

CONTl:;;CJL 
TEMP(Cj 

18 

:L 7 

:L7.5 

:LB 

:LB 

Hl 

• 

EXl''EI~:, 

TEMP\C) 

:lO 

8 

6 

4 

10 

6 

TIMEO·mB.) 
Fl'WM !3T1'1l'n ND, 
OF TEST ALIVE 

0 :LO 
· S'<!'i 10 

0 :l 0 
'72 :LO 
96 :lO 

() 10 
0.1 :LO 
(;) 7 
"-'•U :LO 

4B :10 
72 :LO 
96 :L 0 

0 :LO 
O, :L 10 
:l 10 
B, ;3 :LO 

2;3 :tO 
31 :lO 

0 :LO 
5:L :10 
'i'6 :10 

0 :l () 
72 :l () 
80 :LO 
'i'6 :LO 

0 :lO 
0.1. :LO 

51 :l () 
72 10 
80 10 
96 :lO 

• • 

CDNTfWL 
NO, NO. WITH 
DE1<;D L , CJ , E, 

0 

.o 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

() 

0 

0 
0 
0 

0 
0 
() 

() 

0 

• 

ND. 
ALIVE 

9 
9 

1 () 
7 
6 

:lO 
:l () 

'.i' 
5 

10 
1 () 

'.i' 
5 
3 
0 

1 () 
B 
B 

:LO 
B 
7 
/ 

1 () 
1 () 

9 
7 
4 
;3 

• 

EXPERIMENT1<;L 
lW, ND, WITH 
DEAD L.O.E. 

0 

() 

1 
5 
7 
7 

() 

1 
~5 
7 

10 

2 
2 

2 
3 
;3 

() 

1 
;3 
6 
7 

• 

0 

:L 
() 

1 () 
3 
3 
1 
2 

1 () 
r; 
1::-
,J 

3 
0 

() 

0 

'1 ... 
1 
2 

10 
6 
6 
:~ .. , ... 

t--' 
w 
t--' 

• 
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Table 30 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE TIMECHRS, ) CONTROL EXPERIMENTAL 
<TL IN MM> SALINITY ACCLIM, CONTROL EXPER, FROM START NO, .NO, NO, WITH NO, NO, NO, WITH 

DATE MIN, MAX, CPPT> TEMP CC> TEMP CC> TEMP<C> OF TEST ALIVE D~AD L.O.E. ALIVE DEAD L,Q,E, 

-------------------------------------------------------------------------------------------------------------------------------
LEIOSTOMUS XANTHURUS 

13 MAY 77 41 70 6 18 17.5 4 0 10 10 
0.1 10 0 0 4 6 4 
4 10 0 0 0 10 0 

17 MAY 77. 34 68 ~ ~ vtv 22 20 12 0 10 10 
54 9 1 0 10 0 0 
96 9 1 0 10 0 0 

17 MAY 77 34 68 6.5 ~~ 
~~ 20 10 0 10 1o 

54 9 1 0 io 0 0 I-' 
Lil 

96 9 1 0 9 1 1 tv 

17 MAY 77 34 78 6 ~~ 
~~ 20 8 0 10 10 

0.1 10 0 0 10 0 10 
54 9 1 0 0 

' 1 4 
67 9 1 0 7 3 2 
80 9 1 0 6 4 2 
96 9 1 0 5 5 1 

17 MAY 77 34 68 6 22 20 6 0 10 10 
0.1 10 0 0 10 0 10 

22 10 0 0 6 4 6 
48 10 0 0 0 10 0 

26 MAY 77 ~M 44 ~ ~ 24 23.5 12 0 10 10 ~o JtJ 

615 9 1 0 10 0 0 
96 9 1 0 10 0 0 

26 MAY 77 22 46 6 24 23.5 9 0 10 10 
2 10 0 0 9 1 0 

23 9 1 0 8 2 0 
30 9 1 0 7 3 2 
50 9 1 0 ~ 

~ 8 0 
96 9 1 0 1 9 0 



Table 30. - Continued. 

DATE 

SIZE RANGE 
CTL IN MMl 
MIN. MAX. 

LEIOSTOMUS XANTHURUS 

26 MAY 77 28 40 

8 JUN 77 44 

8 JUN 77 39 70 

8 JUN 77 40 63 

15 JUN 77 43 72 

15 JUN 77 43 72 

• • 

TIMECHRS,) 
SALINITY ACCLIM, CONTROL EXPER. FROM START NO, 

IPPT) TEMPCC> TEMPCC> TEMPCC> OF TEST ALIVE 

5.5 

~ -Jo~ 

~5 

6 

6 

• 

24 

20.5 

20 . 5 

~ft ~ 
~v.u 

~- -~~·J 

23.5 

• 

6 

20 11 

20 9 

~ 7 

21 11 

21 9 

• 

0 10 
~ 
~ 10 
6.5 9 

23 9 
50 ~ , 
72 9 

0 10 
26 10 
42 10 
72 10 
9' D 10 

0 10 
96 10 

0 10 
0.1 10 

18 10 
26 10 
74 10 
96 10 

0 10 
96 10 

0 10 
29 10 
46 10 
53 10 
75 10 
96 10 

• • 

CONTROL 
NO. NO. WITH 
DEAD L.O.E, 

0 
1 
1 
1 
1 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

• 

EXPERIMENTAL 
NO, NO. NO, WITH 
ALIVE DEAD L.O.E. 

10 
8 
7 
6 
1 
0 

10 
9 
5 
4 
4 

10 
9 

10 
9 
7 

.3 
1 
0 

10 
10 

10 
8 
6 
4 
2 
2 

• 

2 
3 
4 
9 

10 

1 
5 
6 
6 

1 

1 
3 
7 
9 

10 

0 

2 
4 
6 
8 
8 

• 

8 
4 
6 
0 
0 

0 
0 
0 
0 

1 

9 
2 
0 
0 
0 

0 

1 
2 
2 
0 
1 

t-' 
UJ 
UJ 

• 
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Table 30 . - Continued. 

DATE 

SIZE RANGE 
CTL IN MM> 
MIN. MAX. 

• • • • • 

TIMECHRS,) 
SALINITY ACCLIM. CONTROL EXPER. FROM START NO. 

CPPT> TEMPCC> TEMPCCl TEMP(C) OF TEST ALIVE 

• • • 

CONTROL EXPERIMENTAL 
NO, NO. WITH NO. NO, NO. WITH 
DEAD L.O,E. ALIVE DEAD L,O,E. 

-------------------------------------------------------------------------------------------------------------------------------
LElOSTOMUS XANTHURUS 

15 JUN 77 43 86 23.5 21 7 

22 JUN 77 77 7 25 24 12 

22 JUN 77 36 71 24 10 

22 JUN 77 36 85 5.5 25 24 8 

22 JUN 77 36 72 23 6 

28 JUN 77 40 101 7 10.5 

28 JUN 77 40 6.5 25 8 

.. 

0 
0.1 

21 
28 
46 

0 
96 

0 
24 
96 

0 
0.1 
6.5 

24 
3~ ~ 

0 
0.1 
1,5 
2.75 
4.75 

0 
0.1 

24 
40 
48 
96 

0 
0.2 

16 
24 
40 

10 
10 
10 
10 
10 

10 
10 

10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

20 
20 
20 
20 
20 
~ft 
~u 

20 
20 
20 
20 
20 

0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

10 
10 

9 
3 
0 

10 
10 

10 
8 
8 

10 
10 

9 
1 
0 

10 
10 

4 
3 
0 

20 
20 
17 
16 
14 
12 

20 
19 
18 
13 

0 

0 
1 
7 

10 

0 

0 
1 
9 

10 

0 
6 
7 

10 

0 
3 
4 
6 
8 

1 
2 
7 

20 

10 
9 
3 
0 

0 

0 
0 

10 
9 
1 
0 

10 
4 
3 
0 

20 
3 
2 
2 
1 

19 
18 
13 

0 

• 

r 
I 

_I 



Table 30 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE i'(i"iNGE TIME ( l·ff\S, ) CDNTl'WL EXPEFnMENTAL 
<TL IN MM) S1=tL.INITY r-1cc1,. r M. CDNTl'(DI ... EXF'EF~ • FFO:ClM BTr-1F\T ND. NO. ND• WITH ND. ND. ND. WITH 

Di~TE MIN, ~I. " • • .1 
J'1HA• <PF'Tl TEMP<Cl Tfiil" <Cl TEMP(Cl CJF TEBT .~LIVE ni::r-.n L.O.E. ALIVE DEAD L.O.E. 

-------------------------------------------------------------------------------------------------------------------------------
LE I CiE>TDi'il.JS X1~1NTHUl'(LJS 

11.f\ .JUL 77 80 118 1::· 1::· u. _, 2B 28 1.6 0 10 9 
'i'6 10 0 0 9 0 0 

19 JUL 77 71. 1:;!8 \~ 
•"'If'\ 
,.,::(J 2i3 L3 0 10 :l() 

9!.i 10 0 0 1() 0 0 

19 .H.JL Tl fJ'i-' J22 5 2B 28 10.5 0 :LO 10 
0 ')'"' t..:.. .. J 10 0 0 10 0 13 

30 10 0 0 9 :l B 
:54 10 0 0 5 5 5 
78 10 0 0 () :LO 0 t-' 

w 
VI 

2/' .JUL 77 B4 107 I:" I::' 
,J • ..J 

r)1::• 
..:.. .. J 

"''I::' 
...::~1 1:'.'i 0 10 1() 

96 10 0 0 10 0 0 

27 JUL °77 813 12·7 6~ 2~5 2.!5 1 ') '"' . ..:... • • J 0 10 7 
96 10 0 0 7 0 0 

J.? ,JUL 77 f:ltl 128 '"' .J 2!5 25 :LO 0 10 10 
413 1.0 0 0 ~5 5 :3 
!56 1.0 0 0 3 7 1 
96 10 0 0 ;·5 7 1 

~:4 ti UG 77 "i'3 141 ,-).5 2~5 24 :l6. !) () 1::• 
,J 5 

'i'cS 5 0 0 !5 0 0 

24 AUG /7 7~~ 141 ·;. !•3 2!5 24 :l6 0 5 1:.-
,J 

96' '"' .J 0 0 ~5 0 () 

24 i:1U!3 77 73 141 .4. ~~j 2!5 24 :L2. !::; 0 5 5 
7!'.'i '"' () 0 4 1 0 .J 

9ci 5 0 0 ·1 1 0 

• • •• • • • • • • • • 
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Table 30 . - Continued. 

-------------------------------------------------------------------------------------------------------------------------------
SIZE 1:;:,;NGE TIME<Hl'(S, ) CDNTHDL EXPEHIMENT,;L 
I TL IN i'iMi f:>,;L..JNIT'f i:.1cCL.JM, CONTF;;DL EXl''l:J;;, Fl'(IJM !3TAli:T ND, 'NO, ND, WITH ND, NO, NO, WITH 

n,;,T1:: MIN, M~1X. <PF'Tl TEMP<Cl TEMP CC) TEMP<C> OF TEST 1~1LIVE DEAD L,O,E, ALIVE DEAD L.O.E, 
-------------------------------~-----------------------------------------------------------------------------------------------

LE IOSTOMUf:; X1;1NTHU1:;;us 

1 f.iEP n ~/2 1 :·5s 7,5 2,!) "'.)!::' .:_,J 11 () (:) :3 
96 6 0 0 :·5 () 0 

6 OCT 77 81 U6 :LO 19.t"'i 19 :LO 0 :L 0 9 
20 :LO 0 0 9 0 3 
33 10 0 0 9 0 6 
~)0 :1.0 0 0 7 2 7 
74 :LO 0 2 4 ~:; 2 
9,;, 8 2 0 ~·5 6 1 

6 OCT 77 ~ll :l:L6 7 :L 9, !5 19 1::• () :LO 10 
I-' _, w 

0.6 10 () 0 10 0 1 () °' 
6.2 :10 0 0 9 :L 9 

to 10 0 0 ·1 6 4 
1'i' 10 0 0 1 9 1 
:)3 :LO 0 1 0 10 0 

13 OCT T7 l J.1 1"78 16 l? :L6 'i' 0 9 13 
9c. 't 0 0 B 0 0 

15 NOV 77 80 127 9 6 6 4 0 :LO 10 
96 :LO 0 0 10 0 0 

15 NQI,) Tl 80 1"72 765 6 6 
,., 

0 :LO :l() ..,;_ 

~~2 1 () 0 0 13 2 8 
4B :LO 0 0 6 4 cS 
!56 :LO cj 0 5 5 5 
"72 10 0 0 2 13 2 
80 :LO 0 0 0 :LO 0 

29 Ni:JV Tl 97 :J.24 :LO 6 !5 :~ 0 10 1 () 
~)C> :l 0 0 0 :LO 0 4 
71 :LO 0 0 1 () 0 10 
9.-'.> 1 () 0 0 9 :L 9 



.. ; .,• 

. ~ ..... • . 
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Table 31. - Summary of all cold shock tests on spot, Leiostomus :xanthurus,· after 4:-, ·24-, 48..:., 72-:~ · 
and 96-hour exposure times· over a range of. acclimation temperatures. ·.. · 

--·-----..:..--------------~:--------~-· __ . ____ .:.._~--~~~---------~---~-~-·-----~-----:-~------:....-.:..-~--..;.--~--~~--'.:..-..;.~-----------------------
TOTAL LENGTH CHM> SALINITY ACCLIM. TEMP. EXPER. TEMP. NO. OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 

[tATE HIN. MAX, . MEAN <PPT> -<C> · <F> <C>. <F> EXP. ORll• X MORT. " MORT, " MORT. X MORT :i:: MORT. 
----~--------------------~------~--------~----------------------------~-----------------~-------~---~-------------~---------
LEIOSTOMUS XANTHijRUS 

· 8 AUG 74 74 

14 AUG 74 67 

14 AUG 74 74 

7 OCT 74 .86 

8 OCT 74 95 

15 OCT 74 132 

30 OCT 74 96 

12 f!UG 75 96 

4 OCT 75 75 

17 OCT 75 70 

22 NOV ·75 72 

4 HAY 76 35 

. 4 MAY 76 33 

4 MAY 76 35 

14 NAY 76 27 

26 MAY 76 46 

17 JUL 76 81 

17 ,JUL 76 74 

17 JUL 76 84 

17 JUL 76 75 

• • 

109 

121 

117 

127 

128 

167 

135 

118 

89 

96 

90 

42 

45 

46 

37 

64 

114 

98 

108 

101 

96. li . 8 . 

107.8 6 

96.2 . 6 

110.2 6.5 

110.2 

150.3_ 

104.2 

so.a 
8214 

79.2 

. 38.3 

38.9 

39.8 

31.6 

57 

93,4 

87.5 

91.1 

92.2 

• 
.. 

1.2 

a.a 

s 

6 

6 

s 
4 

4 

a.2 

2.e 
7.1 

6 

6 

6 

6-

• 

25 

26 

26 

20 

20 

16 . 

14 "• 

27 

19.5 

19 

14 

16 

16 

16 

18 

18 

26 

26 

26 

26 

77 

79 

79 

. 68 

68 

61 

57 

81 

67 

66 

'57 

61 

61 

61 

64 

64' 

79· 

79 

79 

79 

• 

•" 

11 

li 

2. 

2 

5 

5,5 

16 

10·.s 

10.s 

10 

8 

6 

3 

52. 

43 .. 
.. ' .. ' 

:'!6 

36 
.· _41 

_42 

10 

5 

5 

10 

10 

.4 

43 10 

61 . 5 

51 10 

51 5. 

50 ' ' 10 

46 ._-.. 10. 

43 10 

37 5 

47. 

9.5 .· 49 

10 

10 .· 

10 21 70 

21 70 

21 70 

16.5 62 

• 

10 

10 

10 

• 

0 

0 

100 

.. ' 100 

60. 

0 

0 

0 

0. 

0 

0 

0 

-0 

100 

0 

0 

0 

0 

0 

0 

. 0 0. 

100 . 100 

100 100 . 

100 •. 100 

100 ·100 

0 50 

. 20. 50 

20 .. '40 

0 0 

0 0 

0 .. 0 

.0 0 

10 60. 

100 100 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. 10 

·100 

100 

100 

100 

75 

70 

40-

0 

0 

0 

10 

60 

100 

•• 

0 

0 

0 

0 

0 

0 

10 

100 

100. 

100 

100 

75 

100 

40 

0 

0 

0 

20 

80 

100 

10 

0 

0 

0 

0 

0 

• • 
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Table 31 . - Continl,led. 
. . . 

----------------------------------·--------------------:-~----~--------------------·-----..:.---------------------------------------
TOTAL LENGTH 0111> SALINITY ACCLIH. TEHP. · EXPERo TEMP& NO. OF 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 

MTE MJN, MAX, MEAN <PPT> ·<C> <F> (C) (F) EXP1 ORO. ::C: HORT, % MORT, X MORTt X MORT X MORT. . . . . . . . ----------------------------------------------------------------------------------------------------------------------------
LEIOSTO~US XANTHURUS 

5 OCT 76 85 

29 OCT 76 85 

20 APR 77 · 23 

3 MAY 77 37 

J MAY 77 36 

• 3 MAY 77 34 

3 MAY 77 40 

13 MAY 77 46 

13 MAY 77 45 

1J MAY 77 42 

13 HAY 77 43 

124 

112 

33 

47. 

48 

52 

50 

71 

74 

70 

70 

"' 17 HAY 77. 34 

17 MAY 77 34 

17 MAY 77 36. 

17 MAY 77 36 

26 HAY 77 29 

26 MAY 77 22 

26 MAY 77. 31 

8 JUN 77 52 

8 JUN 77 39 

60 

54. 

78 

67 

44 

46 

40 

65 

70 

. . . 

99. 9· 

26.3 '· : . 6 

41 

44,2 

56.4" 

57,9 

56 

52._(:I 

43 

. 53.2 

. 44 .6. 

37,3 

33.6 

34.J 

55,5 

53,3 

6.5 

6-

5.5 

6 

6• 

·6 

6 

20 

12 

15 .. 

17 

17. 

17 

17 

18 

18. 

18 

18 

22 

22 

22 

22 

24 

24 

24 

20.s 

20.5 

68 

54 

59 

63 

63 

63 

63 

64 

64 

64 

64 

72 

72 

72 

.. 72 

75 

75 

75 

69 

69 

14 

5 

2 

57 

41 

.·. 36. 

10 . . 50 

8 

~ 

.4 

10 

a 
6 

4 

12 

10 

a 

6 

12 

9 

6 

11 

9 

46 

43 

.39. 

50 

46 

43 

39 

54 

50 

46 

43 

54 

48 

43 

52 

48 

-10 

10. 

10 

9 

10 

fO 

. 10 .. 

fO 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

() 

20 

·o 

0 

O· 

0 

20 

100 

o· 

0 

0 

40 

100 

0 

0 

0.' 10' 50 

10. ' 70 

0 '0 

o. 0 

0 0 

100 '100 

0 

0 

0 

0 

0 

10 

0 

0 

0 

40 •. 

0 

41!0 

40 

0 

0 

1'00 

.0 

0 

0 

100 

0 

0 

0 

100 

0 

30 

40 

50 

0 

0 

60 

100 

0 

30 

70 

100 

20 

80 

30. 

100 

0 

0 

JO 

100 

0 

BO 

100 

60 

0 

0 

BO 

100 

0 

40 

70 

100 

20 

30 

70 

100 

0 

10 

50 

100 

0 

90 

100 

60 

10 

....... 
'-'> 
00 

·. 
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Table 31 . - Continued. 
. . ·. . . . . . : . ' ..... ·.. . .. . . . ·.. . . · .. ' . ·-. ' ... · .... : .. ' .. . . . . . 

-~------------------~-------------------------~---~--------------~--------------------------~----~--------------------~-----TOTAL LENGTH CHH> .. SALINITY ACCLIH1 TEMP. 
DATE HIN. HAX. HEAN CPPT> CC> CF> 

EXPER1 TEMP. NO.·OF 4.HOUR. 24.HOUR 48 HOUR 72 HOUR 96 HOUR 
iC) CF> EXP. ORG. X HORT, X HORT~. X HORT, X HORT X HORT. . . . . ' . . . . 

--~-:--------:----------------.------'."'""~-.--:-----~-----------.------------!'---------~-~-----:-~---.~----~-'."'""--~----------------""'!"----------

LEIOSTOMUS XANTHURUS 

.. 8 JUN 77 40 

15 JUN 77 43 

. 15 JUN 77 46 

15 JUN 77 · 55 

22 JUN 77 43 

22JUN 77 43 

22 JUN77 45 
22 JUN 77 . 38. 

28 JUN.77 45 

28 JUN 77 49 

19 JUL 77 80 

19 JUL 77 71' 

. 19 JUL 77 89 

27 ,JUL 77 . 87 

27 JUL 77 88 

27 .JUL 77 92 

24 AUG 77 75 

24 AUG 77 73 

24 AU13 77 78 

i SEP 77 113 

• • 

63 

72 

66 

86 

77 

71 

85 

72 

101 

82 

112 

128 

122 

105 

127 

128 

91 

90 

93. 

120 

52.B 

·s3.9 

52.7. 

63.6 
. ·.:·.' 

5.5 20.5 

6 . ·. 23·,5 
. . . 

69 

74 

' 2315 74 

23.5 

63.a.··.>:7_.· :25 

.74 

77 .. 

5718 

62.2 

52.5. 

58.J 

90.9. 

101.6 

102.e 

9711 

104.2 

104.1 .. 

82.B 

81 

84 

117 

• 

5.5 ·~5 77 

5.5 25 77 

.5 25 

25.5 

.6.5 25.5 

5~5 .· 28 

6 

5 

. 5.5 

6 

5 

7,5 

4.5 

715 

• 

28 

28 

. 25 

25 

25 

25 

25 

26 

78 

78 

82 

·. 82 

'82 

77 

77 

77 

77 

77 

77 

79 

• 

7 

1i 

·. 9. 

45 

. 52. 

48. 

7· · .. 45 

· 12 .. 

10 

a 
6 

· ·· 10.s 

a 
16 

54. 

so. 

46 

43 

51 

~6 

61 
. ·.· ... 

.. 13 

1015 

15 ' 

•. 12.5. 

10 .. 

1615 

16 

12•5 

11 

55. 

51. 

·.59 

55 

50. 

62 

61 . 

55 
-~ ..... 

52 

10 

10 . 

10 ~ . 
io 

10. 

. 10. 

10. 

10.: 

·20 

20 

9 

10 

10 

10 

·7 

10 

5 

5 

5 

J 

• 

10 

0 

·o 

·o 

0 

·O 

o. 

JO 

.o 

0 

· 10:. 

0 

20 

90. 

.70 

. 0 

40 

_ioo 

0 

20 

100 

70 . . . 100 .• 100 

0 

5 

0 

· .... ··" 

15 

.35' 

0 

0 . 0 

0. . . 0 

0 

o· 

0 

0 

0 

0 

0 .. 

0 

0 

0 

0 

0 

0 

0 

JO 

100 

0 

0 

10 

0 

0 

50 

0 

0 

0 

0 

70 

0 

60 

·100 

. 0 

20 

. .100 

100 

• 

30 

100 

0 

0. 

50 

0 

.o 

70 

0 

0 

0 

0 

100 

O· 

80 

100 . 

0 

20 

100 

100 

·40 

100 

0 

0 

100 

0 

0 

70 

0 

0 

20 

0 

• • 

·, 

. ( 

( 

c 

I 

' 
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Table 31 . -·continued. 

-------------------------~------------------------------~---------------------~---------------------------------------------TOTAL LENGTH CHM> SALINITY ACCLIM, TEMP, EXPER. TEHP. NO, OF 4 HOUR 24 HOUR 48 MOUR 72 HOUR 96 HOUR 
DATE HIN, MAX. MEAN <PPT> (C> (F) CC) CF> EXP, ORG, ::i: MORT. ::i: HORT; ::i: MORT, ::i: HORT ::i: MORT, 

-------------------------T--------------------------------------------------------~----------------------------------------- . 
LEIOSTOMLIS XANTHURUS 

6 OCT 77 89 108 101.1 10 19.5 67 10 50 9 0 0 0 20 60 

6 OCT 77 86 106 93. 7 19.5 67 5 41 1Q 0 90 100 100 100 

13 OCT 77 134 178 148.8 10 17 63 9 48 8 0 0 0 0 0 

15 NOV 77 BB 122 ·100.a 9 6 43 4 39 10 0 0 0 0 0 

15 NOV 77 87 172 105.5 . 7,5 6 43 2 36 10 0 0 40 80 100 

29 NOV 17 100 120 111.7 10 6 43 3 37 10 0 0 0 0 10 I-' 
.p.. 
0 

.. 



Table 32 - A chronological sununary of cold shock experiments on hogchoker, Trinectes maculatus. 
conducted at near air saturated levels of dissolved oxygen and pH of 7 to 8. 

All tests were 

SIZE RANGE TIMECHRS,) 
CTL IN MMl SALINITY ACCLIM• CONTROL EXPER. FROM START NO, 
MIN. MAX. CPPT> TEMPCC> TEMPCC> TEMPCC) OF TEST ALIVE 

TRINECTES MACLJLATUS 

: 8 1~1t.JG ·74 .... ' 6;q 

14 t-1UG 74 64 

14 1'.:'tl.JG /'4 67 

1 S' SEP 74 Tl 

~- CJCT 74 

46 

40 

68 

• • 

150 

95 

:1.25 

1
,.,.,. 
,,:..J 

141 

90 

125 

105 

• 

fl 

6 

6 26 

22 

20 

:L2 

1!5 

4 :L!5 

8 

24~5 

26 

26 

2:L. 5 

20 

J ~) 

'' "' J, ... , 

:l9 

• • 

:l1 

6 

2 

,., 
... ~. 

., 1:.· 

..: .. ~ 

0 
1B 
24 
9c. 

0 
0.5 
1 

0 
0.01 

'i'6 

0 
96 

0 
96 

0 
0.2 

96 

• 

5 
5 
~5 
!) 

5 

8 
El 

:LO 
10 
:LO 

ci 
6 

8 
B 
8 

20 
20 

CONTl'WL 
NO. ND. WHH 
DEAD L.CJ.E, 

0 

0 
0 
0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

0 
0 
0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

0 

• 

EXPEIU MENT1!)L 
NO. NO. NO. WITH 
ALIVE DEAD L.O.E. 

6 
6 

5 
5 
() 

13 
13 

:L () 
10 
:L () 

'i' 
9 

7 
7 

8 
8 
13 

2() 
2() 

• 

0 

() 

0 
0 

0 
.5 

0 

() 

0 

0 

0 

0 
0 

0 

• 

() 

3 
2 
2 

c· 
.J 

() 

() 

10 
1 () 

() 

() 

8 
() 

() 

• 



• • 

Table 32. - Continued. 

SIZE Rf-INGE 
<TL IN MMl 
MIN. MAX. 

TRINECTES MACLJLATLJS 

11 NOV '76 

11 NOi) 76 

19 NOV 76 

1;3 SEF' ·77 

D SEP Ti' 

28 SEP 7'7 

13 OCT Tl 

'74 

74 

45 

40 

28 

27 

2'7 

;·50 

1 '')r) ..:...-.:.. 

122 

111 

121 

4'/ 

42 

47 

42 

• • • • •• 

TIME ( Hli:S • > 
SALINITY ACCLIM, CONTROL EXPER, FROM START NO, 

CPPT> TEMPCC) TEMPCC> TEMPCC) OF TEST ALIVE 

6 9 12 4 0 1::• 
.J 

2~~. 5 5 
~53 !:j 

7'7 5 

7 'i> :12 2 0 ~5 
23.5 t:5 
96 5 

3.5 8 :L1. 5 2 0 9 
'")"') 
.:..,,,:.. 9 
96 9 

:L:l • 5 1 ,., 
.:.. 2 0 4 

713 4 

13.5 22 13 0 20 
96 20 

7 21.5 22 11 0 20 
96 20 

9 22 2:L. 5 6. ~5 0 10 
96 :lO 

·7 17 16 4 0 a 
0 .:L 8 
7 8 

23 .B 
9!.i 8 

• 

CONTli:DL 
ND. ND. WITH 
DEAD L,D,E. 

0 
0 
.o 

0 
0 

0 
0 

0 

0 

() 

0 

0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 
0 
0 

• • 

EXPEi'~ I MENTAL 
NO. NO, ND, WITH 
ALIVE DEAD L.O.E. 

5 
5 
5 
5 

5 
5 
5 

10 
:LO 
10 

5 
5 

20 
20 

20 
20 

10 
:l() 

8 
8 
8 
8 
13 

0 
0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 
0 
0 

1 

1 

1 
0 

1 
0 

() 

0 

0 

0 

B 
2 
() 

0 

• 



Table 32. - Conti~ued. 

-------------------------------------------------------------------------------------------------------------------------------

DATE 

SIZE 1;:,~1NGE 

(TL IN MM) 
MIN, M1~X. 

TIME C HF;:s.) 
SALINITY ACCLIM. CONTROL EXPER. FROM START NO, 

CPPT) TEMPCC> TEMPCC) TEMP(C) OF TEST ALIVE 

CONTFWL EXPEIUMENT~1L 

NO, NO, WITH NO, ND, ND, WITH 
DEAD L.O.E. ALIVE DEAD L.O.E. 

-------------------------------------------------------------------------------------------------------------------------------
TF,INECTEB M1~CLJLATUS 

29 NOV Tl 34 .!>l 8 ·=-... 6.5 5. !:5 

29 NOV 7'7 33 56 10 C> • ~5 I::" f::" ..., . ..., 

.. 

• • • • 

1 0 :L () 
9!.1 10 

0.2 0 10 
"16 10 

• • • 

0 

0 

• 

0 

0 

1() 
1 () 

:l() 

10 

() 0 

0 0 

• • • 



• • • • ,.,., f' 

Table 33. - Sununary of all cold shock tests on hogchoker, Trinectes maculatus, after 4-~ 24-, 48-, 72-, 
and 96-hour exposure .times over a range of acclimation temperatures, 

------~---------------------------------~-----------------------~-------------------------------------------------------------
"TOTAL LENGTH <MM> SALINITY ACCLIM;· TEMP~ EXPER. TEMP. NO. OF • 4 HOUR 24 HOUR 48 HOUR 72 HOUR 96 HOUR 

DflTE MW. MAX, MEr~N <PPT> (C) .ff) ( c) ( F) . EXP. ORG. %· MORT~- " . MOl;:T. t.: Mmrr. 7. MORT " MORT. 

---------------------------------~--------------------------------------------------------------------r-----------------------
TRINECTES MACULATUS 

8 AUG 74 70 

14 {\Lf[> /4 64 

14 t~UG 74 70. 

19 SEF" 74 77 

i' OCT 74 67 

3 t~F'F: /'6 46 

23 APR 76 40 

27 f~F'R 76 . 8() ' 

6 MAY ?6 66 

il NOV 76 74 

ii iWV 76 74 

19 NOV 76 52 

6 APR 77 40 

13 SEP 77 2B 

13 SEP 77 27 

28 SEP '77 ~'lb 

13 OCT 77 30 

29 NOV 77 ~4 

29 NIJIJ 77 34 

121 

78 

125 

125 

141 

90 

85 

125 

105 

122 

122 

111 

121 

49 

41 

47 

42 

51 

54 

95,5" 

. 71.4 

91.4 

106.4 

95 

77 

94,5 

81.8 

8 

.6 

6 

. 7.2 

4 

e: 

6 

100.4.. . 7 

77.2. 

34.6 

39,7 

41.4 

7 

8.5 

7 

9. 

7 

9,5 

10 

25 

26 

26 

22 

20. 

12 

15 

.15 . 

18 

9 

9 

8 

11.5 

21.5 

.,., .... .. 
17 

.. 6.5 

77 

79 

79 

7?. 

68 

59 

59 

64 

48 

·. 48 

46 

53 

71 

71 . 

72 

63 

44 

44 

6 

2 

9 

2 

3 

a.5 

2 

2. 

2 

13 

. 11 

4 

:!. 

0.2 

·· .... 

52 6 

43 5 

36 5 

40 a 
36. ·... 10 

37 

49 

'37 

.47 

39 

36 

36 

.36 

55 

44 

39 

34 

.32 

.9 

7 

20 

5 

10 

5 

20 

20 

1() 

8, 

10. 

10 

0 

0 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o. 

0: 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O· 

0 

0 

0 

0 

0 

0 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

() 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

() 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Figure 1. Monthly mean temperature and mean catch per· unit 
effort (16-ft trawl, 10-minhaul) of blueback herring, Alosa 
aestivalis, taken in the Delaware River near the Salem Nuclear 
Generating Station, 1970 through 1976. 
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146 A 

Experimental (ambient) temperature (C) 
+---·------+---------+---------+---------+---------+---------+---------+ 

35.0+ 
! 
! 
! 

:30. O+ 
! 

25.0+ 
! 

20.0+ 
! 

15.0+ 
! 
! 

ULO+ 
! 

5. iJ+ 
! 
I 

2.0+ 

,.,,.o~ 
'?;-~ 

~\.~ 
cJ·' 
~ 

1 
1 
1 1 

1 1 
2 1 

1 

+---------+---------+---------+---------+---------+---------+---------+ 
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.8 

Acclimation (plume) temperature (C) 

Figure 2 , - Cold shock experimental temperatures which ~e·sulted in greater 
than 30% mortality of blueback herring, Alosa aestivalis, during 
a 96-hour exposure plotted against respective acclimation 
temperature. The number of data points occurring at respective 
temperatures is numerically indicated • 
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Figure 3 . - Honthly mean temperature and mean catch per unit 
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effort (16-ft trawl, 10-m.inhaul) of alewife, Alosa pseudoharengus, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976. 
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148 A 

EXPerimental (ambient) temperature (C) 
+---------+---·------+---------+---------+---------+---------+----~----+ 

35.0+ ! 
! I 

3(1.0+ 
! 

25.0+ 
! 
! 
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20.0+ 
! 

! 
! 

15.0+ 
! 
! 
! 
! 

10.0+ 
! 

5.0+ 
! 

1 
1 

1 1 
1 1 

1 

I 

+---------+---------+---------+--------~+---------+---------+---------+ 
0.0 5.(1 10.0 15.0 20.0 25.0 30.0 85.0 

Acclimation (plume) temperature (C) 

Figure 4 • - Cold shock experimental temperatures which resulted in greater than 
30% mortality of alewife, Alosa pseudoharengus, during a 96-hour exposure 
plotted against respective acclimation temperatures. The number of 
data points occurring at respective temperatures is numerically indicated . 



1:._ 

.s 

.4 
.3 

.2 
• 1 

.5 
• 4 

;3 
.2 

• 1 

.5 
• 4 

• 3 
• 2 

- .1 
= • J: -~ .5 ... 

M .4 .. 
• u 

DO .3 .. .. • 2 1 = ,C .1 c • :! 
.5 

.• 4 
.3 
.2 

• 1 

• s 
.4 ·. 

.3 
• 2 

• 1 

.s 
• 4 

• 3 
.2 

.1 

1!170 
149 

---·---~. _,,-- ·-·~-,.- ·-. 
~· . ' ... - ...... - ... ·-· ' .--- ~--. --

-...,--------... --- ...... 1971 ,r ... , .- ., , . .. _,.,. ... ..... 

1972 

1973 

1974 

,. ... ... - -· ... ~ .. -·- . . 

I --..----~----... 

-~· ............ ,-- . ..,_ , .... 
/ '· '· ... 

._,._ 

"' .. ------,, -----,., . . --,,' . . . ... .. ,, .. . ... 
' 

, .. , ' 
--~ . ' ' ~ ' 

. ...... :. ' .... ........... 
• I 1· I, 

. _ _..---- -- ..... ._ 
... .-;·· ____ .,,. ... , 
_ _,_ ...... 

,, ', 
-~ ' 

~-- ·: ... --....... 
--------- ' . ... ... ... 

1975 ___ _,_ -----=---...... ........ --· ........ ,.. --, ..... ,, ......... , ... - ~ .... ....... ...... 
' 

1976 . ..------. .--• .......... .,,. .......... ,- ,, -- ... , --~ . ', ''-temp. '-
. ,. ---·------ ,,• ............ 

, ' 

~ F H 'A 

-----catch/unit effort 
I, 

H J 

HONTJI 

.J A s 0 N D 

A 
2S 

20 

U. 

JO 
) 

0 

25 
20 

u 
10 

5 

0 

25 
20 

" 10 

5 

0 

25 

20 
·u 
10 

5 

0 

2.5 
20 

15 
10 

.5 

0 . 

- :Z.5 
20 

u 
10 

.5 
0 

:ZS 

20 

is 
10 

s 
0 

= .. • = 
" .. 
E ... 
D .. • 
" r: .. .. 
r; ...... 

Figure 5 • - Monthly mean temperature and mean catch per unit 
effort (16-ft trawl, 10-mm haul) of American shad, Alosa sapidissima, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976 · 
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Figure 6. - Cold shock experimental temperatures which resulted in greater 
than 30% mortality of American shad, Alosa sapidissima; during a 
96-hour exposure plotted against .respective acclimation temperatures. 
The number of data points occurring at respective temperatures is 
numerically indicated • 
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Figure 7 • - Monthly mean temperature and mean catch per unit 
effort (16-ft trawl, 10-minhaul) of Atlantic menhaden, Brevoortia 
tyrannus, taken in the Delaware River near the Salem Nuclear 
Gen~rating Station, 1970 through 1976. 
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Figure 8 • - Cold shock experimental temperatures, which resulted in greater 
than 30% mortality of Atlantic menhaden,- Brevoortia tyrannus, during 
a 96-hour exposure plotted against respective acclimation temperatures, 
The number of data points occurring at respective temperatures is 
numerically indicated • 
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Figure 9 • - Honthly mean temperature and mean catch per unit 
effort (16-ft trawl, 10-minhaul) of bay anchovy, Anchoa rnitchilli, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976. 
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Figure 10, - Cold shock experimental temperatures which resulted in greater 
than 30% mortality of bay anchovy, Anchoa mitchilli, during a 96-hour 
exposure plotted against respective acclimation temperatures. The 
number of data points occurring at respective temperatures is 
numerically indicated • 
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Figure 11, -- Cold shock experimental temperatures which resulted in greater 
than 30% mortality of mummichog, Fundulus heteroclitus, during a ~ 
96-hour exposure plotted against respective acclimation tempera-
tures. The number of data points occurring at respective 
temperatures is numerically indicated. 
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Figure 12. - Cold shock e~perimental temperatures which resulted in greater 
than 30% mortality of Atlantic silverside, Menidia menidia, during 
a 96-hour exposure plotted against respective acclimation 
temperatures. The number of data points occurring at respective 
temperatures is numerically indicated . 
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effort (16-ft trawl, 10-minhaul) of white perch, Morone americana, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976 . 
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than 30% mortality of white perch, Marone americana, during a 
96-hour exposure plotted against respective acclimation temperatures. 
The number of data points occurring at respective temperatures is 
numerically indicated. 
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Figure 16 • - Monthly mean temperature and mean catch per unit 
effort (16-ft trawl, 10-min haul) of striped bass, Marone saxatilis, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976 • 
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Figurel7. - Cold shock experimental temperatures which resulted in greater 
than 30% mortality of striped bass, Marone saxatilis, during a 
96-hour exposure plotted against respective acclimation tempera
tures. The number of data points occurring at respective 
temperatures ·is numerically indicated, 
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Figure 18 Monthly mean temperature and mean catch per unit 
effort (16-ft trawl, 10-minhaul) of weakfish, Cynoscion regalis, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976 • 
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Figure 20· - Monthly mean temperature and mean catch per unit 
effort (16-ft trawl, 10-minhaul) of spot, Leiostomus xanthurus, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976. 
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·Figure 21. - Cold shock experimental temperatures which resulted in greater 
than 30% mortality of spot, Leiostomus xanthurus, during a 96-hour 
exposure plotted against respective acclimation temperatures. The 
number of data points occurring at respective temperatures is 
numerically indicated. 
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Figure 22 • - Monthly mean temperature and mean catch per unit 
effort (16-ft trawl, 10-minhaul) of hogchoker, Trinectes maculatus, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976. 
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Figure 23~ - Cold shock experimental temperatures which resulted in greater 
than 30% mortality of hogchoker, Trinectes maculatus, during a 
96-hour exposure plotted against respective acclimat·ion temperatures. 
The number of data points occurring at respective temperatures is 
numerically indicated. 
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CONCERN B 

EPA Region II has expressed concern regarding the effect 

of the S.N.G.S. thermal plume on juvenile fishes near Artificial Island. 

They have requested quantification .of the portion of nursery habitat 

potentially removed by the plume for alewife, Alosa pseudoharengus; 

Atlantic menhaden, Brevoortia tyrannus; bay anchovy, Anchoa mitchilli; 

Atlantic silverside, Menidia menidia; white perch, Merone americana; 

striped bass, Merone saxatilis; weakfish, Cyn9scion regalis; spot, 

_Leios:tomus xanthurus; and hogchoker, Trinectes. maculatus. This discussion 

presents this quantification on the basis of distributions within the 

study area (Fig. l) and laboratory experiments on the specific avoidance 

temperatures of these fishes. 

Temperature avoidance studies have been conducted since 1969 at 

salinities and acclimation (ambient) temperatures pertinent to the 

S.N.G.S. area and plume. As of 30 September 1977 a total of 16 temperature 

avoidance tests had been conducted on alewife, 53 on Atlantic menhaden, 

76 on bay anchovy, 88 ·on Atlantic silverside, 145 on white perch, 

40 on striped bass, 62 on weakfish, 65 on spot, and 15 on hogchoker. 

The procedures for collection and maintenance of these fishes and those 

employed in the temperature avoidance tests a,re given in Appendix A. 

There are sufficient data for most fishes to permit statistical (regression) 

analysis of test results. Analysis procedure and the regression model 

are discussed in Appendix B. 

Experimental results demonstrate that Atlantic menhaden, weakfish, 

spot, and bay anchovy will avoid the portion of the plume heated to ~ 4 F 

or greater only during the warmest period of the year (Table 1). However, 

this area represents, at most, 3% of the estimated total volume of the 
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river segment to 5,000 ft north and south of the discharge, the maximum 

extent of the 6 2.0 F isotherm (Table 2). All other species tested • 
showed no avoidance response until temperatures reached or exceeded 

·'b. 8 .F. It is probable that the region of the plume within the 8 F 

isotherm will be physically denied to fishes, regardless of temperature, • 
since velocities encountered will exceed their maximum sustained swim 

speed. For the purposes of this document, maximum sustained swim speed 

for the size classes of the species considered is 1.5 fps (Tatham 1971). • 
Velocities within the maximum penetrable plume 6 temperature (8 F) range 

from LS fps to a maximum of 10 fps c;i.t the point of discharge (ARL 1977). 

The temperature of the S.N;G.S. plume during normal operating conditions • 
is not expected to have a detrimental effect on fishes in its vicinity. 

The EPA has also expressed concern over potential impact of the 

S.N.G.S. thermal plume on the region known as "Sunken Ship Cove" and • 
the inshore area immediately south. Ecological data demonstate that 

these areas are utilized as nursery by bay anchovy, spot, weakfish, 

and hogchoker. The thermal plume prediction (ARL 1977) indicates that • 
the plume will extend off shore away from the cove and the nearshore 

area immediately south. It appears unlikely that enough excess heat 

(greater than 6 8 F) will occur within these areas to affect fish • 
abundance. 
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Species Discussion 

Alewife: Temperature, salinity, and catch per unit effort data by month 

of capture for alewife near Artificial Island are presented in Tables 3 

through 9, and Figure 2. Alewife is potentially present during most 

of the year and has been collected during months when mean temperature 

ranged from 2.6 C (36.7 F, February 1972, January 1974) to 26.8 C (80.2 F, 

August 1970). During the period of occurrence instantaneous re_adings. 

ranged from 0.2 C (32.4 F) to 29.5 C (85.1 F). However, abundance has 

been generally greatest in spring and early-summer (March-June) 

and again in fall (November) over a temperature range of 5 C (41 F) 

to 24 C (75 F) (Fig. 2). Alewife abundance has regularly been low when 

ambient temperatures were high, usually July and August. 

Spatially, the alewife occurs throughout the study area, but lowest 

catch is regularly recorded in the immediate area of the discharge • 

Annual distribution patterns in 1970 through 1974 (Fig. 3), 1975 (Table 10), 

and 1976 (Table 11) demonstrate that alewife utilization of the Artificial 

Island region is not limited to or especially associated with the predicted 

area of the thermal plume. 

The results of temperature avoidance tests with alewife are given 

in Table 12. These tests were conducted at acclimation (ambient) 

temperatures of 10.0 C (50.0 F) to 28.0 C (82.4 F); the mean acclimation 

temperature was 20.4 C (68.7 F). Alewife acclimated to 10.0 C (50.0 F) 

were observed to avoid 18.0 C (64.4 F). Alewife acclimated to 28.0 C 

(82.4 F) were observed to avoid 30.0 C (86.0 F). The highest observed 

avoidance temperature was 34.0 C (93.2 F) at an acclimation temperature 

of 26.0 C (78.8 F). Although relatively few data points (16) were 

available for analysis, temperature was found to account for about 89% 
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of the variation (Table 13). The regression of estimated avoidance 

temperatures is shown in Figure 4. 

The maximum 6 temperature of the S.N.G.S. plume outside the discharge 

jet is 8 F (4 C) (ARL 1977). · The regress;i.on a,nalysis indicates 

that alewife acclimated at 0.2 C (32.4 F) will not avoid the maximum 

penetrable 6 temperature (8 F). However, access will be denied to this 

region of the plume because anticipated discharge velocities exceed 

maximum sustained swim speed. Fish acclimated to 29.5 C (85.1 F) may 

avoid this portion of the plume because of temperature as well as velocity. 

Volume within the 8 F isotherm represents less than 0.1% of the estimated 

total volume of the river segment to 5,000 ft north and south of the 

discharge when the ambient current is 0.5 fps with one unit operating, 

and 0.1% of this segment with two units operating (Table 2). When the 

ambient.current is 2~5 fps this volume represents less than 0.1% of 

this segment when one unit is operating, and 0.1% of this segment when 

two units are operating. 

The avoidance temperatures of the alewife are plotted against 

acclimation temperature in Figure .4. Most of the avoidance temperatures 

are above the maximum penetrable plume 6 temperature (also shown). 

Consequently, only the discharge jet itself is expected to be unavailable 

to alewife. 

Atlantic menhaden: Temperature, salinity, and catch per unit effort 

data by month of capture for menhaden near Artificial Island are presented 

in Tables 3 through 9, and Figure 5. It is potentially present during 

much of the year (March-December) and has been collected during months 

when mean temperature ranged from 4.2 C (39.7 F, December 1974) to 26.8 C 
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(80.2 F, August 1970). During the period of occurrence instantaneous 

readings_ ranged from 0.2 C (32.4 F) to 30.0 C (86.0 F). However, 

abundance has been generally greatest from spring (April) through fall 

(November) over a temperature range of 15 C (59 F) to 27 C (81 F) and 

salinity range of 4 to 10 ppt (Fig. 5). Menhaden abundance has regularly 

been low when ambient temperature and salinity were lowest (December

March). 

Spatially, the menhaden occurs throughout the study area. From 

1970 through 1976 seai;;onal catch in the immediate area of the discharge 

was similar to that in areas to the north and west. Catch in areas 

to the south has generally been greater and reflects the dow-nbay origin 

of thi.s fish. Annual distribution patterns (Fig. 6, Tables 14, 15) 

demonstrate that menhaden utilization of the Artificial Island region 

is not limited to or especially associated with the predicted area of 

the thermal plume. 

The results of temperature avoidance tests with Atlantic menhaden 

are given in Table 16. Tests were conducted at acclimation (ambient) 

temperatures of 15. 0 C (59. 0 F) to 27. 0 C (80. 6 F); mean accl·imation 

temperature was 21.2 C (70.2 F). Menhaden demonstrated an avoidance 

temperature of 27.0 C (80.6 F) when acclimated to 15.0 C (59.0 F). 

The highest observed avoidance temperature, 32.0 C (89.6 F), was observed 

at an acclimation of 27 C (81 F). Among the components of the regression 

analysis (Table 17) only acclimation temperature and total length were 

significant (P :=: 0.5); together they accounted for 56% of the variation. 

The standardized regression coefficients show both variables to be of 

almost equal importance. Tests were conducted with groups of Atlantic 

menhaden averaging 36-126 mm (TL). The mean length of all test groups 

B 



6 

was 73.6 mm (TL). Avo~dance temperature was related directly to acclimation 

temperature but inversely to size, i.e. larger Atlantic menhaden avoided 

lower temperatures than did smaller specimens. The regression of estimated 

avoidance temperatures for average size Atlantic menhaden is shown in 

Figure 7. 

The regression analysis indicates that Atlantic menhaden would 

avoid 16.7 C (62.1 F) when acclimated to 0.2 C (32.4 F) and 32.3 C (90.1 F) 

when acclimated to 30.0 C (86~0 F). The maximum penetrable plume !::,. 

temperature (4 C, 8 F) would not like:ly be avoided at an ambient of 

0.2 C (32.4 F). Ho~ever, at an ambient of 30.0 C (86.0 F) plume 

temperatures· above !::,. 2.0 C (4.0 F) would likely be .avoided. No temperatures 

above 29.5 C (85.1 F) were recorded at Reedy Island from 1970 through 

1976 (Table 18). Volume within the 4 F isotherm represents 
l ---- ----- -·· --·-·------ ·-· 

0.6% of the estimated total volume of the river segment to 5,000 ft 

north and south of the discharge when the ambient current is 0.5 fps 

with one unit operating and 3.0% of this segment with two units operating 

(Table 2). When the ambient.current is 2.5 fps this volume represents 

0.1% of this segment when one unit is operating, and 0.4% of this segment 

when two units are operating. 

The avoidance temperatures of the Atlantic menhaden are plotted 

against acclimation· temperature in Figure 7. Most of the avoidance 

temperatures are above the maximum penetrable plume !::,. temperature (also 

shown). Avoidance of temperatures less than /::,.4 C (8 F) might occur 

under some conditions when ambient temperature is above 17 C (63 F). 

At temperatures below 16 C (61 F) only the discharge jet itself is expected 

to be unavailable to Atlantic menhaden. 
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Bay anchovy: Temperature, salinity, and catch per unit effort data 

by month of capture for anchovy near Artificial Island are presented 

in Tables 3 through 9, and Figure 8. Bay anchovy is potentially present 

during most of the·year and has been collected during months when mean 

temperature ranged from 1.4 C (34.5 F, January 1976) to 26.8 C (80.2 F, 

August 1970). During the period of occurrence instantaneous temperature 

readings ranged from O.O C (32.0 F) to 30o0 C (86.0 F). However, abundance 

has been generally greatest from spring (April) through fall (November) 

when temperatures are greater than 10 C (50 F) and salinities are greater 

than 9.0 ppt (Fig. 8). Bay anchovy abundance has regularly been low 

when ambient temperature and salinity were low (December-March). 

When abundant, bay anchovy occurs throughout the study area (Tables 

19, 20, Fig. 9). Seasonal abunqance near the S.N.G.S. discharge is 

similar to that observed in areas to the north and west. Seasonal 

abundance was usually greater to the south reflecting the downbay so.urce 

of this fish. Annual distribution patterns in 1972 through 1974 (Fig. 9), 

1975 (Table 19), and 1976 (Table 20) demonstrate that bay anchovy 

utilization of the Artificial Island region is not limited to or especially 

associated with the predicted area of the thermal plume • 

The results of temperature avoidance tests with bay anchovy are 

given in Table 21. These tests were conducted at acclimaton (ambient) 

temperatures of 12.0 C (53.6 F) to 28.0 C (82.4 F); mean acclimation 

temperature was 22.2 C (72.0 F). Bay anchovy acclimated to 12.0 C (53.6 F) 

were observed to avoid 21. 0 C (69. 8 F) to 22. 0 C (71. 6 F) • The highest 

observed avoidance temperatures were 29.0 C (84.2 F) to 35.0 C (95.0 F) 

at an acclimation temperature of 28.0 C (82.4 F). Among the components 

of the regression analysis (Table 22) only acclimation temperature and 
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salinity were significant (P :;: 0.5); together they accounted for 63% 

of the variation. Acclimation temperature was three times as important 

as salinity in estimating the avoidance temperature. Both variables 

are related directly to avoidance temperature. Salinities employed 

in testing ranged from 3.5 to 10.5 ppt; mean salinity was 6.4 ppt. 

The regression of estimated avoidance temperatures is shown in Figure 10. 

The regression analysis indicates that bay anchovy acclimated at 

10.0 C (50.0 F) will not avoid the maximum penetrable plume !::. temperature 

(8 ·F). Fish acclimated to 26.0 C (78.8 F) may avoid this portion of 

the plume because of temperature as well as velocity. The maximum 

temperature in the plume that anchovy would be expected to avoid 

(!::. 3.4 C, 6.1 F) was calculated using the components of the multiple 

regression equation given in Table 22 .and the maximum temperature (30.0 C) 

at which anchovy was observed to occur. Volume within the 6 F isotherm 

represents 0.1% of the estimated total volume of the river segment to 

5,000 ft north and south of the discharge when the ambient current is 

0.5 fps with one unit operating, and 0.6% of this segment with two units 

operating (Table 2). When the ambient current is 2.5 fps this volume 

represents less than 0.1% of this segment when one unit is operating, 

and 0.2% of this segment when two units are operating. 

The avoidance temperatures of bay anchovy are plotted against 

acclimation temperature in Figure 10. Most of the avoidance temperatures 

are above the maximum penetrable plume !::. temperature. Avoidance of 
, . ( 

!::. 3 C (6 F) and above could occur under some conditions when ambient river 

temperatures are above 27. 0 C (80. 6 F). For most of the year only the 

discharge jet itself is expected to be unavailable to bay anchovy. 
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Atlantic silverside: Temperature, salinity, and catch per unit effort 

data by month of capture for Atlantic silverside near Artificial Island 

are presented in Tables 3 through 9. From 1970 through 1976 abundance 

in offshore areas was low. Annually, more than 99% of the catch of 

this fish near S.N.,G.S. was taken with beach seines (Schuler 1971; Rhode 

and Schuler 1974a, 1974b, 1974c; Schuler and Spangler 1976; Grieve, Beck, 

and Schuler 1977; Beck and Grieve 1978). It is principally associated 

with the shore zone and is taken infrequently and in low numbers·in 

the offshore area of the plume. It has been collected offshore during 

months when me.an tem:rerature r~nged from 2. 0 C (35. 6 F) to 26. 8 C 

(80.2 F). During periods of offshore occurrence, instantaneous temperature 

readings ranged from 0.2 C (32.4 F) to 29.5 C (85.1 F). 

Spatially, the Atlantic silverside occurs throughout the study 

area; however, seasonal abundance is low and occurrence sporadic. Annual 

distribution patterns in 1972 through 1974 (Fig. 11), and 1975 (Table 23), 

1976 (Table 24) demonstrate that Atlantic silverside utilization of 

the Artificial Island region is not limited to or especially associated 

with the predicted area of the thermal plunie. 

The results of temperature avoidance tests with Atlantic silverside 

are given in Table 25. These tests were conducted at acclimation (ambient) 

temperatures of 2.0 C (35.6 F) to 30.0 C (86.0 F) and salinities of 

1.0 to 10.0 ppt; the mean acclimation temperature and salinity were 

15.1 C (59.2 F) and 5.5 ppt, respectively. Atlantic silverside acclimated 

to 2.0 C (35.6 F) were observed to avoid 16.0 C (60.8 F). When acclimated 

to 30.0 C (86.0 F) Atlantic silverside were observed to avoid 33.0 C 

(91.4 F) and 35.0 C (95.0 F). The highest observed avoidance temperature 

was 36.0 C (96.8 F) at acclimation temperatures of 26.0 C (78.8 F) and 
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27.0 C (80.6 F). Among the components of the regression analysis 

(Table 26) only acclimation temperature and salinity were significant 

(P :$ 0.5); together they accounted for 62% of the variation. Both were 

related directly to the avoidance temperature. Acclimation temperature 

was five times as important as salinity in estimating the avoidance 

temperature. Light level influenced the avoidance temperature but was 

significant only at the P = .10 level and was deleted. The regression 

of estimated avoidance temperatures at the mean salinity (5.5 ppt) is 

shown in Figure 12. 

The regression analysis indicates that Atlantic silverside at the 

mean test salinity would avoid 19.7 C (67,5 F) when acclimated to 30.0 C 

(86.0 F). The maximum penetrable plume 6 temperature, 8 F (4.4 C), 

would not likely be avoided when the ambient is less than 31.0 C (87.8 F). 

The avoidance temperatures of the Atlantic silverside are plotted 

against acclimation temperature in Figure 12. Nearly all avoidance 

temperatures are greater than the ~aximum penetrable plume 6 T (4 C). 

Consequently, only the discharge jet itself is expected to be unavailable 

to Atlantic silverside. 

White perch: Temperature, salinity, and catch per unit effort data 

by month of capture for white perch near Artificial Island are presented 

in Tables 3 through 9, and Figure 13. White perch has been present 

throughout the year and was collected during months when mean temperature 

ranged from 1.4 C (34.5 F, January 1976) to 26.8 C (80.2 F, August 1970). 

During the period of occurrence instantaneous readings ranged from 0.0 C 

(32.0 F) to 30.0 C (86.0 F). However, abundance is generally greatest 

in spring .(}fa.rch-June) and again in fall (September-November) over a 
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temperature range of 5 C (41 F) to 24 C (75 F) (Fig, 13). White p·erch 

• abundance has regularly been low, when p.Jllbient te~pe:i;:atu-res were high.~ 

usually July and August, and aga:tn when temperatures were low· .. usually 

January and F~bruary . 

• Spatially, the white perch occurs throughout the study area, but 

lowest catch is regularly recorded in the immediate area of the discharge. 

Annual distribution patterns in 1972 through 1974 (Fig. 14), and 1975 

• (Table 27), .and 1976 (Table -28) demonstrate that white perch utilization 

of the Artificial Island region is not limited to or especially 

a~s.ocie.;ed wi,th the predicted area of th_e thermal pluwe • 

• The results of temperature avoidance test_s with white perch are 

given in Table 29. These results were previously analyzed and extensively 

discussed by Meldrim et al. (1974). Tests were conducted at acclimation 

• (ambient) temperatures of 6.0 C (42.8 F) to 26.0 C (78.8 F) for rising, 

and from 1.0 C (33.8 F) to 18.0 C (64.4 F) for falling acclimation 

temperatures. Although the rising and falling acclimation temperatures 

• do not totally overlap, separate regression equations should be obtained 

for biological reasons. Rates of acclimation in fishes are faster for 

rising temperatures than for falling temperatures. When acclimation 

• temperature was rising, white perch acclimated to 6.0 C (42.8 F) were 

observed to avoid 12.0 C (53.6 F); those acclimated to 26.0 C (78.8 F) 

were observed to avoid 29.0 C (84.2 F) and 34.0 C (93.2 F). When 

• acclimation temperature was. falling, white perch acclimated to 1.0 C 

(33.8 F) were observed to avoid 7.0 C (44.6 F) and 9.0 C (48.2 F). 

Observed avoidance temperature varied between 21.0 C (69.8 F) and 31.0 C 

• (87.8 F) for white ·perch acclimated to 18.0 C (64.4 F) under falling 

acclimation temperature. Variability in results was dependent on light 

• 
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level, salinity, and size of fish. The highest observed avoidance 

temperature was 37.0 C (98.6 F) at an acclimation temperature of 2S.O C 

(77.0 F). Nearly all variables under study and several of their 

interactions significantly (P :=: .OS) affected the avoidance temperature 

of white perch. A significant (P :;:; .OS) seasonal difference was also 

found. However, regardless of season acclimation temperature was the 

dominant variable, accounting for about 80% of the variation. All other 

variables combined accounted for only about 10%, and could thus be 

reasonably excluded from the equations for general estimations. Components 

for the linear regression equation when ambient river temperature is 

rising, falling, and without regard to season, are given in Tables 30, 

31, and 32, respectively. The regression of estimated avoidance 

temperatures is shown in Figure lS. 

The regression analysis indicates that white perch would avoid 

13.1 C (SS.6 F) when acclimated to 4.0 C (39.2 F), and 34.6 C (94.3 F) 

when acclimated to 26.0 C (78.8 F). Extending the regression, white 

. perch may avoid 38.3 C (100.9 F) when acclimated to 30.0 C (86.0 F). 

In all cases the estimated avoidance temperatures exceed the maximum 

plume~ temperature (8 F). Therefore, only the discharge jet should be 

avoided by white perch. Volume within the 8 F·isotherm represents less 

0 .• 1% of the estimated total volume of the river segment to S,000 ft 

north and south of the discharge when the ambient current is O.S fps 

with one unit operating, and 0.1% of this segment with two units operating 

(Table 2). When the ambient current is 2.S fps this volume represents 

less than 0.1% of this segment when one unit is operating, and 0.1% of 

this segment when two units are operating. 
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The avoidance temperatures of the white perch are plotted against 

acclimation temperature in Figure 15. Most of the avoidance temperatures 

are above the inaximum penetrable plume 6 temperature (also shown). 

Consequently, only the ·discharge jet itself is expected to be unavailable 

to white perch • 

Striped bass: Temperature, salinity, and catch per unit effort by month 

of capture for striped bass near Art if icia_l :Island are presented in 

Tables 3 through 9, and Figure 16. . Str.iped bass is potentially present 

during most of the year and has been collected during mqnth.s when me~n 

temperature ranged from 1.9 C (35.4 F, March 1971) to 26.8 C (80.2 F, 

August 1970). During the period of occurrence instantaneous readings 

ranged from 1.0 C (33.8 F) to 30.0 C (86.0.F). No period of c:onsisterit 

abundance.was observed within years, However, abundance has been generally 

greatest from May through December over a temperature range of 10 C 

(50 F) to 26 C (79 F) (Fig. 16). 

Spatially, the striped bass occurs throughout the study area; catch 

from the immediate area of discharge is similar to that in other areas 

sampled. Annual distribution patterns iri 1970 through 1974 (Fig, 17) and 

1975 (Table: 33), 1976 (Table 34) demonstrate that striped bass utilization 

of the Artificial Island region is not limited to or especially associated 

with the predicted area of the thermal plume • 

The results of temperature avoidance tests with striped bass are 

given in Table 35. These tests were conducted at acclimation (ambient) 

temperatures of 3.0 C (37.4 F) to 29,0 C (84,2 F) and salinities from 

O.O to 10.5 ppt; mean acclimation temperature was 16.8 C (62.2 F), mean 

salinity was 4.9 ppt. Striped bass acclimated to 3.0 C (37.4 F) were 
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observed to avoid 16.0 C (60.8 F). The highest observed avoidance 

temperature was from 35.0 C (95.0 F) to 37.0 C (98.6 F) at an acclimation 

of 29.0 C (84.2 F). Among the components of the regression analysis 

(Table 36) only acclimation temperature and salinity were significant 

(P =:;: .05); together they accounted for about 85% of the variability. 

Both variables were related directly to avoidance temperature. Acclimation 

temperature was over five times as important as salinity in estimating 

B • 

• 

the avoidance temperature. The regression of estimated avoidance temperatures ~ 

at the mean· salinity is shown in Figure 18. 

The regression analysis indicates that striped bass at a mean salinity 

of 4. 9 ppt would avoid 11. 8 C (53. 2 F) when acclimated to 1. 0 C (33. 8 F), ~ 

and 37.7 C (99.9 F) when acclimated to 30.0 C (86.0 F). The maximum penetrable 

plume·!::. temperature (4 C, 8_F) is lower than these avoidance temperatures. 

and would.likely not be avoided. Under some conditions, at specific 

ambient temperatures (5 C, 10 C, and 25 C) fish may avoid the maximum 

penetrable plume!::. temperature (8 F). Volume within the 8 F isotherm 

represents less than 0.1% of the estimated total volume of the river 

segment to 5,000 ft north and south of the discharge when the ambient 

current is 0.5 fps with one unit operating, and 0.1% of this segment 

with two units operating (Table 2). When ambient current is 2.5 fps 

this volume represents ·1ess than 0.1% of this segment when one unit 

is operating, and 0.1% of this segment when tWo units are operating. 

The avoidance·temperatures of the striped bass are plotted against 

acclimation temperature in Figure 18~ Most of the avoidance temperatures 

are above the maximum penetrable plume 6 temperature (also shown). 

Consequently, only the discharge jet itself is expected to be unavailable 

to striped bass. 
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Weakfish: Temperature, salinity, and catch per unit effort data by 

month of capture for weakfish near Artificial Island are presented in 

Tables 3 through 9, and Figure 19." Weakfish has been captured from 

April through November when mean monthly temperature ranged from 7.8 C 

(46.0 F, April 1975) to 26.8 C (80.2 F, August 1970). During the period 

of occurence instantaneous readings ranged from 1.8 C (35.2 F) to 30.0 C 

(86.0 F). However, abundance is generally greatest from early summer 

(June) through fall (November) over a -temperature range of 10 C (50 F) 

to 26 C (47 F) (Fig. 19). Weakfish abundance has regularly been low 

when ambient temperatures were less than 10 C and salinity was less - ~ . 

than 3 ppt. 

When abundant weakfish occurs throughout the study area. Annual 

distribution patterns in 1970 through 1974 (Fig. 20); 1975 (Table. 37), 

and 1976 (Table 38) demonstrate that.weakfish utilization of the Artificial 

Island region is not limited to or especially associated with the predicted 

area of the thermal plume. 

The results of temperature avoidance tests with weakfish are given 

in Table 39. These tests were conducted on groups of weakfish of mean 

total lengths of 26.7 to 131.5 Illlll at acclimation (ambient) temperatures 

of 16.0 C (60.8 F) to 31.0 C (87.8 F) and salinities of 3.5 to 10.5 ppt, 

Mean acclimation temperature was 24.9 C 976.8 F) and mean salinity 

was 7 .1 ppt. A significant (P ::;;; .05) negative correlation existed between 

total length and acclimation temperature, indicating that the smaller 

fish were tested at the higher temperatures. Since the O+ age group 

only occurs at the higher ambient temperatures, this correlation is 

expected. Weakfish acclimated to 16.0 C (60.8 F) were observed to avoid 

temperatures between 24.0 C (75.2 F) and 25,0 C (77.0 F). Weakfish 
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acclimated to 31.0 C (87.8 F) were observed to avoid 34.0 C (93.2 F). 

The highest observed avoidance temperature was 37.0 C (98.6 F) at an 

acclimation temperature of 30.0 C (86.0 F). Among the components of 

the regression analysis (Table 40) only acclimation temperature, salinity, 

and total length were significant (P ::S • 05); together they accounted 

for about 65% of the variation. Acclimation temperature and salinity 

were related directly to the avoidance temperature; total length was 

related inversely. Acclimation temperature was about three times as 

important as salinity or total length in estimating the avoidance 

temperature. Salinity and total length were of about equal importance. 

The regression of estimated avoidance temperatures for average size 

weakfish at the mean salinity is shown in Figure 21. 

The regression analysis indicates that weakfish of mean total length 

74.0 mm would, at the mean test salinity of 7.1 ppt, avoid 22.1 C (71.8 F) 

when acclimated to 10.0 C (50.0 F) and 32,4 C (90.3 F) when acclimated 

to 30.0 C (86.0 F). The maximum penetrable plume 6 temperature (4 C, 

8 F) would not likely be avoided at an ambient of 10.0 C (50.0 F). 

However, at an ambient of 30.0 C (86.0 F) plume temperatures above 6 2.4 C 

(4.3 F) would likely be avoided, Volume within the 4 F isotherm 

represents 0.6% of the estimated total volume of the river segment to 

5,000 ft north and south of the discharge when the ambient current is 

0.5 fps with one unit operating, and 3.0% of this segment with two units 

operating (Table 2). When the ambient current is 2.5 fps this volume 

represents 0.1% of this segment when one unit is operating, and 0.4% 

of this segment when two units are operating. 

• 
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The·avoidance temperatures of weakfish are plotted against acclimation 

temperature in Figure 21. Most of the avoidance temperatures are above 

the maximum penetrable plume/::,,. temperature (8 F). Avoidance of/::,,. 3 C 

(6 F) and above could occur under some conditions when ambient river 

temperatures are above 25.0 C (77.0 F). For most of the year only the 

discharge jet 'itself is expected to be unavailable to weakfish • 

Spot: Temperature, .salinity, and catch per unit effort data by month 

of capture for spot near Artificial Isla'Q.d are presented in:Tables 3 

through 9? and Figure 22. Spot ~s potentially preseµt durigg ~u,ch of 

the year (March-December) and has been collected during months when 

mean temperature ranged from 5.1 C (41.2 F, December 1973) to 26.8 C 

(80.2 F, August 1970). During ·the period of occurrence instantaneous 

readings ranged from 0.2 C (32.4 F) to 29.5 C (85.1 F). However, abundance 

has been generally greatest from early summer (June) through fall (November) 

over a temperature range of 10 C {50 F) to 24 C (75 F) (Fig. 22). Spot 

abundance has regularly been low when ambient temperature and salinity 

were less than 10 C and 3 ppt, respectively. 

When abundant the spot occurs throughout the study area. Annual 

distribution patterns in 1970 through 1974 (Fig.· 23), · 1975 (Table L;l), and 

1976 (Table 42) demonstrate that spot utilization of the Artificial Island 

region is not limited to or especially associated with the predicted 

area of the thermal plume. 

The results of temperature avoidance tests conducted with spot 

are given in Table 43. Tests were conducted at acclimation (ambient) 

temperatures of 10.0 C (50.0 F) to 30.0 C (86.0 F); the mean acclimation 

temperature was 21.0 C (69.8 F). Spot acclimated to 10.0 C (50.0 F) 
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were observed to avoid temperatures between 19.0 C (66.2 F) and 24.0 C 

(75.2 F). Fish acclimated to 30.0 C (86.0 F) avoided 34.0 C (93.0 F). 

The highest observed avoidance temperature was 34.0 C (93.0 F) at an 

acclimation of 24.0 C (75.2 F) and 30.0 C (86.0 F). Among the components 

of the regression analysis (Table 4.4) only acclimation temperature and 

light level were significant (P -:S .05); together they accounted for 

about 65% of the variation. Acclimation temperature was related directly 

to the avoidance temperature; light level was related inversely. 

Acclimation temperature was about five times as important as light level 

in estimating the avoidance temperature of spot. The regression of 

estimated avoidance temperatures at the mean light level is shown in 

Figure 24. 

The regression analysis indicates that spot would avoid 17.8 C 

(64.0 F) when acclimated to 0.2 C (32.4 F) and 32.9 C (91.2 F) when 

acclimated to 30.0 C (86.0 F). The maximum penetrable plume~ temperature 

(4.4 C, 8 F) would not likely be avoided at an ambient of 0.2 C (32.4 F). 

However, at an ambient of 30.0 C (86.0 F) plume temperatures above ~ 2.9 C 

(5.0 F) would likely be avoided. Volilme within the 4 F isotherm represents 

0.6% of the estimated total volume of the river segment to 5,000 ft 

north and south of the discharge when the ambient current is 0.5 fps 

with one unit operating, and 3,0% of this segment with two units operating 

(Table 2). When the ambient current is 2.5 fps this volume represents 

0.1% of this segment when one unit is operating, and 0.4% of this segment 

when two units are operating. 

The avoidance temperature of spot are plotted against acclimation 

temperature in Figure 24. Most of the avoidance temperatures are above 

the maximum penetrable plume~ temperature (8 F). Avoidance of~ 3 C 

(6 F) and above could occur under some conditions when ambient river 
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temperatures are above 25.0 C (77.0 F). For most of the year only the 

discharge jet itself is expected to be unavailable to spot. 

Hogchoker: Temperature, salinity, and catch per unit effort data by 

month of capture for hogchoker near Artificial Island are presented 

in Tables 3 through 9, and Figure 25. Hogchoker is present during the 

entire year and has been ~ollected during months when mean temperature 

ranged from 1.4 C (34.5 F, January 1976) to 26.8 C (80.2 F, August 1970) • 

Abundance has .been .genera],ly greatest from spring (April) through fall 

(November) over a temperature range of 5 C (41 F) to 24 C (75 F) (Fig. 25). 

Hogchoker abundance has regularly been low when amb.ient temperatures 

were low, usually December through March. 

Spatially, ___ the hogchoker occurs throughout the study area, but lowest 

catch is regularly recorded in the innnediate area of discharge. Annual 

distribution patterns in 1970 through 1974 (Fig. 26)? 1975 {'Tab-le 45), and 

1976 (Table 46) demonstrate that hogchoker utilization of the Artificial 

Island region is not limited to or especially associated with the predicted 

area of the thermal plume. 

The results of temperature avoidance tests with hogchoker are given 

in Table 47. The tests were conducted at acclimation (ambient) temperatures 

of 10.0 C (50.0 F) to 26.0 C (78.8 F); the mean acclimation temperature 

was 18.5 C (65.3 F). Nearly all the avoidance temperatures exceed the 

maximum penetrable plume/;::. temperature, 8 F (4 C). Among the components 

of the regression analysis (Table 48) only acclimation temperature and 

salinity were significant (P ;; • 05); together they accounted for only 

38% of the variation, and the standard error was 4.75. Both were related 

directly to avoidance temperature and were of about equal importance 
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in determining the avoidance temperature. It is apparent that the linear 

model does not fit the data very well. With only 13 data points a more 

rigorous analysis is not warranted. The responses to the thermal plume 

can be better evaluated using the actual data than the regression estimates. 

Therefore, no regression is given in Figure 27. 

The avoidance temperatures of the hogchoker are plotted against 

, acclimation temperature in Figure 27. Most of the avoidance temperatures 

are above the maximum penetrable plume 6 temperature. Consequently, 

only the discharge jet itself is expected to be unavailable to the 

hogchoker. 
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Table 1 • - Estimated percent of the river segment within 5,000 ft north to 5,000 ft south of the S.N.G.S. discharge 
potentially avoided by nine fishes at maximUlll acclimation temperature, for one and two unit operation 
during 0.5 and 2.5 fps river flow conditions. 'Periods.and temperatures of occurrence and abundance for 

B 

4t each species are also shown. 

Month 
Temperature 
Range (F) 

• Alewife 

• 

• 

• 

• 

• 

• 

• 

Per-iod of occurrence 
Period of abundance 

Atlantic menhaden 
Period of occurrence 
Period of abundance 

Bay anchovy 
Period of occurrence 
Period of abundance 

Atlantic ·silverside 
Period of occurrence 
Period of abundance 

White perch 
Period of occurrence 
Period of abundance 

·Striped bass 
Period of occurrence 
Period of abundance 

Weakfish 

Spot 

Period of occurrence 
Period of abundance 

Period of occurrence 
Period of abundance 

Hogchoker 
Period of occurrence 
Period of abundance 

All 
March - June 
and November 

March - December 
April - November 

All 
April - November 

All 
None 

All 
March - June 
September -
November 

All 
May - December 

April - November 
June - November 

~.arch - December 
June - November 

All 
April - Novem~er 

32 - 85 

41 - 75 

32 - 86 
59 - 80 

32 - 86 
. > 50 

32 - 85 

32 - 86 

41 - 75 

34 - 86 
50 - 79 

35 - 86 
50 - 79 

32 - 85 
50 ..; 77 

32 - 86 
41 - 75 

1 8 3 Estimated volume of river segment equals 26.8 x 10 ft • 

6. 8 F is the maximUlll penetrable plUllle 6. T • 

Avoidance 
Temperature 
at Maximum 
Acclimation One Unit 
Temperatur.~. (F) . 0.5 fos. 

<0.11 

0.59 

>ti. 6 0.10 

> 6. 8* <0.11 

> tJ. 8* <0.11 

> tJ. s* <0.11 

>64 0.59 

> 6. 4 0.59 

> /). 8 * <0.11 

Percent River Segment 
Volume Avoided 

Operation Two Unit Operation 
n .2.5 .fps. 0.5.fos 2;5 fps 

-<0.11 .0.14 0.07 

0.11 2.97 0.37 

<0.11 0.58 0.15 

<0.11 0.14 0.07 

<0.11 0.14 0.07 

<0.11 0.14 0.07 

0.11 2.97 0.37 

0.11 2.97 0.37 

<0.11 0,14 0.07 



Table 1 5 2 6 3 . 2. - Estimated areas (10 ft ) and volumes (10 ft ) enclosed by isotherms of the S.N.G.S. thermal plume for one and two unit operation 
2 ' 

at a ~ temperature of 16.2 F during 0.5 and 2.5 fps river flow conditions. Estimated area and volume of river segment 5,000 ft north 
8 2 8 3 and south of the discharge equals 1.4 x 10 ft and 26.8 x 10 ft , 

7::. T of Isotherm Surface Area Volume
3 

% of Affected River 
F 105 ft2 106 ft Segment Volume 

No. of Units Discharge Rate Ambient Current 
in Operation (GPM/Unit) fps 

1 1,110,000 0.5 2 78.3 142.2 5.31 
4 7.9 15.8 0.59 
6 1.4 2.8 0.11 

2.5 2 9.4 · 18.8 0.70 
4 1.4 2.8 0.11 

2 1,110.000 0.5 2 258.5 458.2 17 :09. 
4 39.8 79.6 2.97 
6 7.8 15.6 0.58 
8 1.9 3.8 0.14. 

2.5 2 31. 7 61.9 2.31 
4 5.9 9.9 0~37 
6 2.1 4.0 0.15 
8 0.9 i.8 0.01. 

N 
.p.. 

l = l\RL 1977 
2 = Calculated with Lietz polar planimeter. 
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Table 3 ·· Monthly mean catch per unit eff01.~t of fishes taken by 16~foot trawl1 in zones east. and west of the 

shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1970. 

Jan Feb Mar Apr May June July Aug Se Et Oct Nov Dec 

Temp. (C) max. 7.0 11~. 5 19.8 24.6 29.5 28.0 i6.5 20.0 11.'0 10.'6 
min. 3;5 5.0 14.5 22.2 24;5 25.5 23.5 16.5 10.3 9.0 
x 5.9 10. l 16.1 23.1 26.3 26.8 24.6 18.0 10~6 9.4 

Salinity (ppt) max. 9.0 6.5 5.0 9.3 1L3 11.6 14.5 10.5 11.0 4.0 
min. 5.0 o.o o.o 1.0 LO 2.5 4.2 2.5 1.5 o.o 
x 7.4 1.3 2.0 3.7 5.1 6.1 7.1 5.7 4.6 1.0 

Alewife west NS 0.6 o.o 12.7 4;1 7.7 0.6 1.5 NS 3.3 
east 0.6 0.3 o.t~ 2.1 2.2 0.4 1.3 0.8 7.4 1.5 
Total o .. 6 0.5 0.2 5.7 2.7 2.5 1.0 1.1 7.4 2.8 

Atlantic menhaden west NS 0.0 0.0 0.0 0:1 * o.o 0.1 NS 6.1 
east o.o o.o 0.0 * 0.1 * * 0.1 0.'l 0.0 
Total o.o 0.0 0.0 * 0.1 * * 0.1 0.1 0.1 

Bay anchovy west NS 0.0 3.5 25.3 54;8 39.3 66.6 25.7 NS 0.3 
east QI QI 0.0 o.o 12.5 8.9 88-.4 21.1 29.3 34.3 10.9 7.5 .-l .... 
Total ~ ~ 0.0 0.0 9.0 14.4 78.7 26.4 40.7 30.7 10.9 l. 9 

At1anttc silverside west Cd cu NS o.o 0.0 * 0.0 0.0 0.1 o.o o.o o.o ti) ti) 

east 0 0 o.o 0.0 0.0 * o;.o 0.2 O;O o.o 0.0 o.o 
Total z z o.o o.o 0.0 * o~o 0.1 * o.o 0.0 o.o 

White perch west NS 14.5 9.7 24.1 14.9 1. 9 0.4 25.6 NS 34.9 
east 2.6 5.0 7.2 24.8 6.·0 0.3 0.1 0.8 13.1 2.0 

N 
Total 2.6 12.2 8.2 24.6 10~3 0.7 0.2 11.1 13.·1 27.6 VI 

Striped bass west NS 0.2 0.2 1.1 0.5 1.5 0.0 0.3 NS 1.0 
east 0.2 o.o 0.0 0.3 0.1 0.1 0.9 0.2 0.3 0.5 
Total 0.2 0.2 0.1 0.5 0;3 0.5 0.3 0.2 0.3 0,9 

Spat. west NS 0.0 o.o 0.0 0.0 0.0 o.o o.o NS o.o 
east 0.0 o.o o.o 0.0 o.s * o.o o.o 0.0 o.o 
Total o.o o.o 0.0 o.o o.o * o.o 0.0 o.o 0.0 

Wenkfish west NS o.o 0.0 15.1 67~3 14.5 5.2 4.7 NS 0.0 
east o.o 0.0 0.0 10.2 86.8 11.6 3.6 2.6 o.:i 0.0 
T•.Jtal o.o o.o o.o 11.9 81-:1 12.4 3.9 3.5 O.:l 0.0 

Hogchoker west NS 19.3 10.2 2.8 14.9 14.9 1. 7 5. l. NS 85.7 
east 0 .• 0 4.3 19.l 6.2 4~9 2.5 3.6 3.3 1.4 0.0 
Total o~o 15.9 25.6 5.1 7~7 6.1 2.7 4.0 1~4 66.7 

110-minute haul 

*o.o < n/T < 0.05 



Table 4 - Monthly mean catch per unit effort of fishes taken by 16-foot trawl1 in zones east and west of the 
shipping channel and in all zones (total) near the. Salem Nnciear Generating Station, New Jersey, 1971. 

Jan Feb Mar A:er May June July Aug Se:et Oct Nov Dec 

Temp. (C) max. 3.0 6.0 11. 7 16.2 27.0 27.0 23.2 25.8 20.5 12.8 7.0 
min . 1.0 4.5 9.0 12.0 19.3 25.6 25.7 22.1 17.5 7.5 4.8 . x 1.9 5.2 9.9 14.0 22.l 26.4 26.6 23.9 18.9 10.6 5.8 

Salinity (ppt) max. 2.5 4.0 8.7 8.4 10.0 12.5 13.3 9.6 5.4 6.7 5.0 
m:i:n. o.o o.o 0.3 0.9 1.3 3.0 1.6 o.o 0.0 1.0 0.0 x 0.3 0.3 3.4 4.1 4.7 7. 2 5.9 . 2. 5 2. 8 3.8 0.8 

Alewife west o.o 0.6 2.7 0.3 1.2 1. 2 0.7 1.0 0.6 8.0 o.o 
east o.o 0.4 0.7 1. 7 4.3 0.2 0',2 0.5 0.1 3.3 * Total o.o 0~5 1.4 1.2 3.2 0.5 0.4 0.7 0.5 4.9 * Atlantic menhaden west o.o o.o o.o o.o 5.7 2.0 1.1 3.8 3.6 7.0 * east o.o 0.0 0.0 o.o 13~5 2.2 0.4 2.7 1.9 4.7 o.o 
Total ell o.o o.o o.o o.o 10.7 2.1 0~7 3.0 2.5 5.5 * Bay anchovy west 1-4 o.o 0.1 1.6 13.8 7.7 43.2 84.6 22.8 35.0 42.0 0.0 
east ~ 0.0 * 1.8 24.5 8.4 19.2 80.6 67.2 38.0 63.6 0.0 
Total Cll o.o 0.1 1. 7 20.7 8.1 27.7 82.l 55.5 36.9 56.4 o.o 

At"lantic silverside west 0 0.0 o.o o.o o.o 0.0 o.o 0.1 o.o 0.0 * 0.0 z 
east. o.o o.o o.o 0.0 o.o o.o 0.0 * * * 0.0 
Total 0.0 o.o 0.0 0.0 0.0 0.0 * * * * 0.0 

White perch west 11.3 11.4 22.2 25.5 27.9 2.8 15.6 22.9 39.0 65.3 o.o 
east 2.6 3.8 6.4 13.2 25.9 7.9 1.5 24.3 10.1 21. 2 o.o N 

O'I 
Total 5.9 6.5 12.0 17.5 26.6 6.1 6.8 23.9 20.6 35.9 0.0 

Striped bass west 0.3 0.0 0.3 0.6 4.2 0.6 1.8 2.7 2.2 1.3 0.0 
east 0.0 0.1 o.3 1.1 1.3 0.7 o.4 1.1 0.5 0.7 0.0 
Total 0.1 o.l o.3 o.9 2.4. o.6 0.9 1.5 1.2 Q.9 0.0 

Weakfish west o.o o.o o.o 0.0 23.0 59.6 32.4 8.0 9.3 0.3 o.o 
east o.o o.o o.o 0.0 13. 7 50.l 28.5 6.5 2.3 0.5 0.0 
Total o.o 0.0 0.0 0.0 17.1 53.4 30.0 6.9 4.5 0.4 0.0 

Spot west· o.o o.o 0.0 o.o 6.6 2.7 13.4 7.4 1.6 17.6 * east 0.0 o.o o.o 0.0 3.9 3.8 4.5 8.9 5.1 5.4 0.0 
Total 0.0 0.0 0.0 0.0 4.9 4.5 7.8 8.4 4.4 9.5 * Hogchoker west o.o 2.3 4.6 10.5 15.5 10~2 16.3 30.0 15. l 14.1 3.9 
east o.o 0.2 2.8 10.~ 6.3 4.6 2.9 3.6 6.5 4.8 0.4 
Total 0.0 0.9 3.4 10.2 9.6 6.6 7.9 10.5 9.6 7.9 1.5 

110-mlnu t e hau i' 

* 0.0 < n/T S 0.05 

• ' • ·• • • • • • • 
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Table 

] . 
5 . Honthly mean catch per unlt effort:of fl,sl:cs taken by 16~foot trawl· in zones east and west of the 

shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1972. 

Jan Feb Mar A Er May: June Jul:'l Aug SeEt Oct NQV Dec 

Temp. (C) max. 5.2 3.6 8.5 12.0 19.4 23.0 21;'2 26.0 25.l 19.0 13.0 6.0 
min. 3.0 1. 6 '•·4 6.0 14.8 20.0 rn.-a 22.8 17.9 13.6 10.l 3.2 
x 4.4 2.6 5.7 8.3 17.0 21.4 24.5 24.7 21.8 15.6 11.8 4.6 

Salinity (ppt) niax. 5.0 8.0 5.0 6.9 5.5 6.8 5.9 10.5 18.3 14.6 15.0 1.0 
min. o.o 4.6 0.8 o.o o.o o.o o.o 2.2 3.2 7.1 5.0 o.o 
x 1.0 6.6 2.8 2.7 1. 6 1. 7 1. 7 5.9 9.6 10.3 9.8 0.1 

Alewife west 0.0 0.0 o.o 1.5 1.1 0.9 2 •. 1 0.0 
,. 0.3 0.6 0.8 

east 0.0 0.3 0.2 0.8 0.2 0.1 o.s 0.0 0.0 0.1 0,3 0.0 
Total o.o 0.2 0.1 1.0 0.5 0.4 LO 0.0 * 0.1 0.4 0.4 

Atlantic menhaden west 0.0 o.o o.o 29.2 2.3 1.4 5.1 0.2 0.5 0,3 0.1 0.0 
east o.o 0.0 o.o 0.4 0.4 2.8 0~5 0.2 2.1 * 0.8 0.0 
Total 0.0 o.o o.o 10.0 1.0 2.3 2:1 0.2 0.2 0.1 0.6 0.0 

Bay anchovy west o.o 0,5 0.0 5.7 62.1 5.5 i.:3 73.0 134.7 88.6 21.3 o.o 
east 0.0 o.o 0.4 42.5 51.2 20.6 5.0 45.2 48.9 154.7 35.6 0.0 
Total o.o 0.2 0,3 30.2 54.9 15.4- 3."8 53,8 80.4 132.1 31.9 0.0 

Atiantic silverside west 0.3 0.0 o.o 0.0 o.o o.o * o.o 0.0 0.3 0.0 0.0 
east 0.2 o.o 0.0 0.0 0.0 0.0 0.0 o.o 0.0 * 0.1 o.o 
Total 0,3 0.0 o.o 0,0 o.o 0.0 * 0.0 0.0 0.1 0.1 0.0 

White perch west 9.0 16.5 18.5 27.0 33.5 34.7 49,A 5.4 1.5 7.1 20.2 4.2 
east 7.7 6.0 2.4 18.3 12.0 29.l 27 ."4 2.4 3.1 8.0 3.7 0.8 !'.> 

...... 
Total 8.3 9.5 7.0 21.2 19.4 31.1 3li.1 3.3 2.5 7.7 7.9 2.4 

Striped bass west 0,3 0.0 o:o 0.7 1.8 2.1 1.9 0.8 0.5 0.7 0,5 Q.O 
east o.o 0.3 0.0 0.6 0.1 0.4 .o;.6 * 0,3 0.3 0.1 0.0 
Total 0.2 0.2 o.o 0.6 0.7 1.0 1 .. 0 0.3 0.4 6 .i~ 0.2 0.0 

Weakfish west 0.0 0.0 o.o 0.0 0.0 0.1 4.7 48.4 13.4 2.4 0.0 o.o 
east o.o 0.0 o.o 0.0 * 0.2 2.9 18.1 16.2 1. 6 •k 0.0 
Total 0.0 0.0 o.o o.o * 0.1 3.5 27.5 15.2 1.9 * 0.0 

Spot west 0.0 o.o 0.0 0.0 o.o 11.2 47:9 2.5 2.7 6.4 1. 7 0.0 
east 0.0 0.0 o.o 0.0 * 24.9 21.3 7.4 2.7 4.7 2.0 o.o 
Total o.o o.o o.o 0.0 * 20.1 30.2 '5. 9 2.7 5.3 1.9 o.o 

Hogchoker west 4.7 o.o 1.0 0,7 14.5 5.4 9.1 17, 1 1.1 4.4 7.0 3.1 
east 0.2 o.o o.o 0.7 2.4 2~1 L'S 1.2 i.4 1. 7 0.6 0.4 
Total 2.4 0.0 0.3 0.1 6.5 3.2 4.1 6.2 1.3 2.6 2.2 1.6 

110-minute haul 

*O. 0 < n/T $ O. 05 

b:I 



Table 6 . . 1 f - Monthly mean catch per unit effort of fishes taken by 16-foot trawl in zones east and west o t:he 
shipping channel and in all zones (total) near the Salem Nuclear Generating Station1 New Jersey, 1973. 

Jan Feb Mar AEr May June July Aug SeEt Oct Nov Dec 

Temp. (C) max. 8.8 11.0 17.5 24.4 27.0 27.1 29.0. 20.0 11.8 10.3 
min. 2.5 6.1 13.5 21. 7 24.0 2ll. l 21.0 14.5 8.5 2.4 
x 6.2 9.1 is~3 23.2 26.0 25.9 24.5 17.8 10.3 5.1 

Salinity (ppt) max. 7.4 6.0 6.4 6.5 6.0 7.6 9.0 9.5 13.0 4.0 
nrin. 2.1 o.o o.o 0.1 o.o 0.5 2.8 3.0 o.o o.o 
x 5.0 1.5 1.6 1.8 2.5 3.8 5.6 6.0 5.1 0.8 

Alewife west 0.0 0.3 o.o 0.0 0.3 o.o o.o 0.0 1.0 o.o 
east o.o 0.3 0.1 * * 0.0 0.0 o.o 0.7 0.2 
Total 0.0 0.3 0.1 * 0.1 o.o 0.0 o.o 0.8 0.2 

Atlantic menhaden west o.o o.o 0,1 0.7 0.3 1.5 0.7 11.1 23.8 o.o 
east 0.1 0.0 *· 0.5 0.4 0.5 0.2 o.9 2.6 0.6 
Total * 0.0 * 0.6 0.3 . 0.8 0.3 4.3 9.1 0.5 

·nay anchovy west 0.0 0.1 20.4 7.9 19.9 63.8 688.1 72.4 18.1 0.0 
east GI GI 0.0 0,3 59.6 6.7 19.6 . 33.0 79.7 28.7 12.7 0.1 
Total .-I .-I 0.0 0.2 46.5 6.2 19.7 42.1 271.8 43.3 14.3 0.1 0. ~ Atlantic silverside west m I'll o.o o.o o.o 'f< o.o o.o o.o o.o o.o 0.0 
east Cl) Cl) o.o o.o o.b 0.0 o.o 0.0 o.o 0.0 o.o o.o 
Total 0 0 o.o 0.0 0.0 * o.o o.o o.o 0.0 0.0 0.0 z z 

White perch west 34.8 12.9 U.5 20.4 17.8 0,9 0.2 0.7 13.8 4.1 
east 7.1 7.0 7.5 12.1 4.1 . 0.4 0~2 0.4 7.8 10.3 N 

Total 17.2 9.0 8.7 14.8 8.4 0.5 0.2 0.5 9.7 8.8 
00 

Striped bass west 0.4 0.2 0.3 0.5 1.3 1.5 0.0 0.1 0.1 0.0 
east 0.6 0.1 0.3 0.2 0.4 0.2 * 0.0 * 0.1 
Total 0.5 0.1 0,3 0.3 0.7 0.6 * 'f< 0.1 0.1 

Weakfish west o.o 0.0 0.0 0.2 8.4 6.0 5.8 3.7 o.2 0.0 
east o.o 0.0 o.o 8.7 9.1 11. 7 4.3 1.5 0.3 0.0 
Total 0.0 o.o 0.0 5.9 8.9 10.0 4.8 2.3 0.2 o.o 

Spot we&t o.o o.o o.o 19.5 11.3 10.6 3.8 2.7 30.7 o.o 
east o.o 0.0 0.0 39.2 24.4 .12.0 3.3 1.3 5.5 5.3 
Total 0.0 0.0 0.0 32.7 20.2 11.6 3.4 1.8 13.3 4.0 

Hogchoker west o.o 0.7 8.0 5.3 3.5 2.6 2.5 3.1 15.5 1.5 
east o.o 0.2 2.1 1.2 1.0 3,4 0.9 0,6 3.9 1.4 
Total o.o 0,4 4.0 ?·6 1.8 3.1 1.4 1.4 7.5 1.4 

110-minute haul 

*O.O < n/T ::;; 0.05 

• • • • • • • • • • 
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Table 7 . - Monthly mean catch per unit effo·rt of fi.shes taken by 16-foot trawi1 in zones east and west of the 

shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 197l~. 

Jan Feb Mar AEr May June July Aug SeEt Oct Nov. Dec 

Temp. (C) max. 6.0 3.1 7.5 12.5 20.5 26.2 26.2 30.0 24.8 16.5 15.0 6.9 
min. 1. 8 o.o 4.2 8.5 13. 7 19.5 23.9 25.2 20.8 12.6 5.1 3.7 
x 2.6 2.0 6.0 10. 7 17.7 22.2 25~1 26.2 23.1 14. 7 11.0 4.3 

Salinity (ppt) ma~. 5.5 8.0 
~ 

8.0 3.5 4.0 10.0 12.6 11.8 10.0 10.8 15.0 4.0 
min. 0.0 1.8 o.o o.o 0.0 0,9 , .. ~8 ' 3.5 2.0 1.5 o.o o.o 
x 1.0 4.2 1. 7 0.7 4.0 3.7 7;'1 5.9 4.3 5.2 5.3 0.9 

Alewife west o~o 0.0 o.o 0.4 o.o o.o o~o o.o o.o * 0.1 o.o 
east * o.o 0.5 o.3 * o.o * 0.0 o.o 0.1 0.1 0.0 
Total * 0.0 0.3 0.3 * o.o * o.o 0.0 0.1 0.1 o.o 

Atlantic menhaden west 0.0 0.0 0.0 0.1 0.1 1.6 8.1 23.6 6.7 5.9 7.6 0.0 
east 0.0 o.o * * 1.0 0.5 6.9 6.3 3.1 1.9 1.6 * Total 0.0 o.o * * 0.7 0.7 7.1 10.6 3,A 2.9 2.6 * Bay anchovy west 0.0 0.4 19.4 31.1 23.6 92.5 221.3 51.5 1.0 132.5 36.3 0.1 
east 0.0 0.1 9.0 35.0 34.8 53.1 353i4 113.8 74.1 41.0 35.5 0.2 
'fatal 0.0 0.2 13,4 33.9 31.2 62.l 327:8 98.2 59.4 64.1 35.6 0.1 

Atlantic sllverside west 0.0 o.o o.o o.o o.o >'< 0.0 0.0 0.0 0.0 0.0 0.0 
east * 0.1 o.o 0.0 o.o 0.0 0.0 0,0 0.0 o.o * * Total * * o.o o.o o.o * 0.0 0.0 0.0 0.0 * * White perch west 28.7 21.3 19.5 15.0 9.9 2.4 0,5 O.l O.l 6.5 19.8 10.3 N 
east 5.8 6.6 4.1 8.0 3.0 1.0 0.2 * 0.1 3.1 5.0 3.0 \0 

Total 12.8 11.6 10.6 10.0 5.1 1.3 0.3 * o.1 4.0 7.5 4.6 
Striped bass west o.o o.o 0.1 -.'-: 0.1 0.4 0.1 * * * O.l o.o 

east o.o 0.0 * 0.1 0.2 0.1 * 0.0 0.0 0.1 * 0.0 
Total o.o 0.0 0:1 0.1 0.2 0.2 * * * 0.1 * o.o 

Weakfish west o.o 0.0 0.0 o.o o.o 0.1 8.:2 6.9 8.9 2.6 o.o 0.0 
east 0.0 0.0 o.o o.o * 0.2 11.0 4.8 4.2 1.5 1.0 0.0 
Total o.o 0.0 0.0 o.o ~': 0.2 10.7 5.3 5.4 1. 7 0.8 0.0 

Spot west o.o 0.0 0.1 0.0 6.4 32.0 48.7 8.9 4.5 10.4 . 10.6 0.0 
east o.o o.o 0.1 o.o 5.1 10.0 11.5 3.2 5.7 5.5 6.0 o.o 
Total o.o o.o 0.1 0.0 5.5 15.0 18.9 4.6 5.4 6.7 6.8 0.0 

Hogchoker west 0.6 0.1 0.9 0.2 23.7 6.8 8.7 8.0 8.0 15.3 18.5 1.5 
east 0,6 0.1 0.9 3.3 8.3 4.0 5.9 2.1 3.8 6.1 2.5 0.4 
Total 0.6 0.1 0.9 2.9 13.2 4.6 6~4 3.6 4.7 8.4 5.2 0.9 

110-minute haul 

*O.O < n/T $ 0.05 

o:I 



• 

Table 
1 

8 • - Monthly mean catch per unit effort of fishes taken by 16-foot trawl in zones east and west of the 
shipping channel and in all zones (total) near the Salem NucJ ear Generating Station, New Jersey, 1975. 

Temp. (C) max. 
min. 
x 

Salinity (ppt) ma~. 
min. 
x 

Alewife west 
east 
Total 

Atlantic menhaden west 
east 
Total 

Bay anchovy west 
east 
Total 

Atlantic silverside west 
east 
Total 

White perch west 
east 
Total 

Striped bass west 

Weakfish 

Spot 

Hogchoker 

110-minute haul 

*0.0 < n/T .5: 0.05 

• 

east 
Total 
west 
east 
Total 
west 
east 
Total 
west 
east 
Total 

• 

Jan 

7.5 
0.5 
4.0 
3.0 
o.o 
0.8 
o.o 
0.0 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
0.0 
0.0 
o.o 
2.5 
0.6 
1.3 
o.o 
0.0 
o.o 
0.0 
o.o 
0.0 
o.o 
0.0 
0.0 
0.1 
0.1 
0.1 

• 

Feb 

6.2 
1.0 
4.1 
o.o 
o.o 
o.o 
o.o 
0.1 

* o.o 
o.o 
o.o 

. 0.2 
0.2 
0.2 
o.o 
* 
* 6.2 
1.9 
2.9 
o.o 
o.o 
o.o 
0.0 
o.o 
0.0 
o.o 
o.o 
o.o 
0.1 
0.1 
0.1 

Mar 

7.9 
1.0 
3.7 
5.5 
0.0 
0.5 
2.0 
4.8 
4.2 
o.o 
o.o 
o.o 
o.o 
0,6 
0.5 
o.o 
o.o 
o.o 

32.4 
4.6 

11.2 
0.1 

* 
* o.o 
o.o 
0.0 
o.o 
o.o 
0.0 
1.3 
0.3 
0.5 

• 

Apr 

13.2 
2.7 
7.8 

12.0 
o.o 
5.0 
0.2 
o.5 
0.4 
0.0 

* 
* 
27~2 

40.l 
35.4 
o.o 
o.o 
o.o 

18.0 
7.5 

11.3 
0.1 

* 
* o.o 
0.1 

* o.o 
* 
* 3.9 
1.1 
2.1 

May ____ J_u_p.~ ___ Ju l.Y~_A_llg_ __ S~ept 

29.0 
10.0 
18.2 

7.0 
o.o 
1.8 
o.o 
* 
* 
0.0 
o.o 
o.o 

37.3 
174.7 
138.3 

0.0 
0.1 

* 25.5 
8.0 

12.6 
0.2 

* Q.l 
0.0 
0.1 

* 
0.0 
0.1 
0.1 

16.1 
8.0 

10.3 

• 

26.5 
19.5 
22.9 
10.0 
o.o 
2.4 
o.o 
o.o 
o.o 
1.3 
0.8 
0.9 

68.4 
47.6 
52.0 
0.0 

* 
* 
1.9 
1.1 
1. 2 
0.0 
0.2 

* 7.8 
46.6 
38.4 
12.8 
18.5 
17.3 
7.3 
9.9 
9.3 

29.0 
23.2 
25.6 
14.0 
0.0 
3.5 
0.1 

* 
* 1. 7 
0.3 
0.6 

68.9 
39.2 
45.3 
0.0 
o.o 
0.0 
0.5 
0.9 
0;8 
0.1 
0.0 

* 33.9 
26.7 
27.8 
11.9 
6.5 
7.6 

16.4 
6.6 
8.6 

• 

30.0 
21.5 
26.3 
14.0 
o.o 
5.8 
o.o 
* 
* 1.0 
0.5 
0.6 

77.2 
93.8 
90.2 
0.0 

* 
* 0.2 
0.1 
O.l 
o.o 
o.o 
0.0 

18.9 
12.8 
14.2 
8.3 
7.1 
7.4 
9.3 
2.2 
3.8 

• 

24.5 
18.0 
20.7 
12.0 
2.0 
6.6 
o.o 
0.0 
0.0 
0.4 
0.1 
0.2 

33.6 
116.5 
87.2 
0.0 
0.0 
0.0 
1.0 
0.1 
0.4 
o.o 
o.o 
o.o 
8.9 
9.5 
9.3 
3.7 
4.9 
4.5 

33.5 
6.4 

16.0 

Oct 

.20.0 
13.0 
17.1 
5.0 
o.o 
2.4 
0.7 
0.2 
0.4 
2.1 
1.6 
1.8 

43.2 
68.3 
58.6 
0.0 
0.0 
o.o 

13.6 
3.9 
7.6 
0.3 

* 0.1 
2.7 
1.9 
2.2 

18.7 
19.8 
19.4 
31.0 
11.9 
19.2 

• 

·Nov 

15.8 
9.1 

12.6 
5.0 
o.o 
2.3 
0.8 
1.3 
1.1 
1.6 
0.6 
1.0 

23.4. 
43.5 
35.8 
o.o 
0.1 
0.1 

31.5 
26.4 
28.3 
0.1 
0.1 
0.1 
o.l 
0.1 
0.1 

14.2 
26.8 
22.0 
19.8 
5.3 

10.8 

• 

Dec 

8.8 
0.2 
6.0 
6.0 
o.o 
3.0 
1.1 
0.8 
0.9 
0.0 
0.1 

* 
1. 6 
2.1 
1.9 
0.1 
0.1 

. 0.1 
27.4 
24.3 
25.3 
0.1 
o.o 
* o.o 
0.0 
o.o 
1.5 
2.7 
2.3 

10.1 
0.6 
3.7 

VJ 
0 

• 
td 
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Table 9 - Monthly mean catch per unit effort of fishes taken by 16-foot 

. 1 
trawl in zones east and west of the 

shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1976. 

Jan Feb Mar AEr May June July Aug SeEt Oct Nov Dec 

Temp. (C) max. 4.0 8.0 11. 0 18.3 19.4 27.8 27.2 27.0 23.9 18.3 10.1 4.9 
min. 0.1 o.o 4.4 7.8 14.1 18.1 22.8 22.6 18.8 14.0 5.1 0.7 x 1.4 3.9 7.7 12.6 17.3 22.2 25.5 25.0 21. 9 16.2 8.0 2.8 

Salinity (ppt) max. 9.0 8.0 7.0 12.0 8.0 12.0 14.0 15.0 15.0 17.0 14.0 9.0 
min. 0. (J o.o o.o o.o 0.0 o.o 1.0 1.0 0.0 0.0 o:o 1.0 x 2.5 1. 9 1.4 3,5 3.0 4.0 S.9 5.6 7.1 4.7 4.5 4.4 

Alewife west o.o 0.0 0.3 0.3 o.o o.o 0.0 o.o 0.0 0,6 2~6 o.o 
east o.o o.o 0.1 0.5 0.1 o.o * * o.o 0.7 1.2 o.o 
Total 0.0 0.0 0.3 Cl.5 * o.o * * o.o 0.6 1.6 0.0 

Atlantic menhaden west 0.0 o.o 0.0 0.1 0.1 5.1 5.3 4.6 1.1 4.6 0.3 0.0 
east o.o o.o 0.1 0.2 * 0.6 2.0 l.l• 0.6 1. 6 4.0 o.o 
Total o.o 0.0 * 0.2 0.1 1. 9 3~1 2.4 0.7 2.6 2.9 o.o 

Bay anchovy west 0.0 0.0 16.2 254.3 41.1 71. 9 49.7 128. 7 280.0 101.2 0.8 o.o 
east 0.1 o.o 62.2 298.5 34.0 62.3 89.8 . 61.2 123.6 61. 7 3.1 0.0 
Total * o.o 48.2 285.1 36.5 65.0 76.9 82.2 168.4 74.2 2.5 o.o 

Atlantic s1lverside west 0.0 o.o o.o o.o o.o 0.0 o.o 0.0 o.o o.o o.o 0.0 
east 0.0 0.0 0.0 * o.o * 0.0 o.o 0.0 * * 0.0 
Total o.o o.o 0.0 * o.o .,, 0.0 0.0 o.o .,, 

* 0.0 
White perch west 7.8 27.7 39.0 12.3 7.1 12.7 0.2 O.l * 4.1 30.3 6.1 w 

east 3.7 4.8 12.5 7.0 4.0 5.8 0.1 0.1 * 2.5 7.8 2.0 I-' 

Total 0.5 12.9 20.5 8.6 5.1 7.7 O~l O.l * 3.0 14.3 3.3 
St riped bass west 0.0 0.1 o.o o.o o.o o.o * o.o o.o * o~o 0.1 

east 0.0 0.0 0.0 * 0.0 * * 0.0 o.o O.l 0.0 o.o 
Total 0.0 * 0.0 * o.o * * 0.0 o.o * 0.0 * Weakfish west o.o 0.0 o.o 0.0 * o.o 15. 7 12.l 5.0 1.6 0.0 0.0 
east 0.0 0.0 0.0 ~( * o.o 11.3 8,5 2.0 0.8 * o.o 
Total o.o o.o o.o * '},• o.o 12.7 9.6 2.9 1.0 * o.o 

Sp cit west o.o 0.0 o.o 0.8 26.8 72.3 38.4 3.0 2.8 10.1 10.9 o.o 
east o.o o.o 0.0 0.3 29.8 146.4 55.9 5.7 2.6 5.8 5.9 o.o 
Total o.o o.o 0.0 0.5 28.7 125.5 50.3 4.9 2.6 7.4 7.1 o.o 

l!ogchoker west 1.6 0.0 3.2 22.8 36.8 8.5 10.7 8.8 6.6 3.9 5.7 0,3 
east 0.1 0.0 1.2 3.1 9.8 5.6 3.4 4.2 2.6 3.2 1.4 0.1 
Total o.s o.o 1.8 9.1 19.4 6.4 5.7 5.6 3.7 3.4 2.6 0.2 

110-minute haul 

*O.O < n/T::,:; 0.05 

.. 
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Table 10 • - Continued. 
A, PS~UDOHARENGUS SEASONAL MEAN CATCfi PfR UNIT EFFORT CN/T>-1975, 

CfHCH/UNn Ei''FOFn Tl'.:i11F'El\(.,TlJ<'~i::: < C) 
SEt1SCJN OBS MEAN HIN MAX MEAN MlN MAX 

E-·52 
E-52 

E-52 
E·-·61 
E·-·61 
E-·61 
E-6i 
E-62 
E·~·62 

E--62 
E-·62 
NE11 
NE11 
l~El2 
iiE:l2 
1JE:l2 
NWl1 
NW:tl 
j·~J,!11 

Nl,JJ.l 
NlJl2 
N~J12 

Ml .. !J.2 
N~J:L2 

F:I11 
r~I:ll 
RI12 
fU12 
F\121 
r.:I2l 
1-n::~2 
j'.(J22 
SE01 
SEO! 
SE02 
SE02 
SEU 
li'Ei :l 
SEU 
SE:L2 
SE12 
SE12 
SE21 
SE21 
SE2.l 
BE;~2 

EE22 
SE22 
si:::?.1 
s::::.H 
SE31 
SE31 

l.JINTER 
SF'l\ING 
SutlMER 
FALL 
WlNTE!:;; 
Sff\ ING 
SUMMER 
Ff'1l_L 
wrnTE1:;; 
Sr''F\ING 
SUMMER 
FALL 
!:lf'f\ING 
GU Mt-HJ\ 
SPRHl:3 
SUMiiEl\ 
F}1l..L 
l~.£NTEI\ 
si:·r(ING 
SUr1MEf\ 
F1~1LL 

WINTER 
SPfUNG 
SUMMEH 
FtiLL 
SFHING 
SLJMNEl'~ 
fif'f(ING 
~>UMMEI'( 
SF'IUNG 
UUMMEI\ 
SPF( ING 
SUM MEI'( 
Sf';IHNG 
SiJMMEfi: 
SPFnNG 
SUMMEI\ 
~5F'l'\ING 

f:lU~iMEfo: 
F1:)l..L 
SF'FUNG 
SUMMi::F~ 
Fr1LL 
SF'RH/G 
SU MM El~ 
Ft1l...L 
f-Wf\:rnG 
tiUlfME!~ 
Fr.LL 
WIHTER 
SPfUNG 
SUMMEF~ 

FALL 
WINTEf\ 

4 

'J 
:1. 
4 
5 
7 
2 

7 

3 
6 
3 
6 
1 
2 
7 
5 
2 
2 
5 
4 
2 
2 .. , 
"' 2 
3 
1 
~'I 

:l 
3 
5 
B 
5 
9 
I::" .. 

l:L 

5 
11 

3 

9 ., 
"-

.. 
0 

19 
10 .. , ..,, 

0.00000 
1+80000 
0.00000 
0.00000 
0.00000 
3. 20i)0() 
0.00000 
0.00000 
0.00000 
3 '00000 
0,00000 
0.00000 
5. ()0()00 
(),33333 
(). 6t'i667 
0.33333 
0 t 00000 
0.00000 
o. 7:1.42} 
0' 00::1000 
0. ~)0000 
0.00000 
(),40000 
0.00000 
1 • 0(•(!00 
0.00000 
0.00000 
1 • ()()()()() 
0.00000 
0.00000 
0.00000. 
0.00000 
0.00000 
0.20000 
0.00000 
0. 00000 
0.00000 
0. 0()(,()() 

O, OOC>OO 
0.00000 
0.20000 
0.00000 
0.00000 
0.00000 
0. 00000 
0 .00.000 
0.20000 
0.00000 
0.00000 
0.00000 
(), 62:500 
0. 000(.':0 
0.00000 
0.00000 

0 
() 

0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(l 

0 
0 
0 
() 

0 
0 
() 

0 
0 
0 
0 
() 

() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
(\ ., 
0 
0 
0 

0 
6 
0 
() 

0 
:1.1. 

0 
0 
0 

11 
0 
0 

15 
2 
2 
2 
() 

0 
3 
0 
1 
0 
2 
0 
2 
0 
0 
2 
0 
0 
0 
() 

0 
1 
i) 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 

3. ;~.()()() 
:L 2. 1 ::?OO 
23. "?:\:.: 1. &1 
16. 2~:500 

;3 '30~)() 
J2.:i:t0() 
2::;. 462:L 
17, 3/'~:H> 
3. 300() 

J.2.1100 
25. "}82 :l 
17+3/'50 
1~3.;'5,567 

2!:J.5~)6"/ 

18. :36(.;' 
25"5('.)/;,"J 
l;;. 0!300 

!:i.9!'50() 
:J.2. 9 /'t~<S 
2!:5. 3tS2~5 
18. 3!'500 

::; • 950() 
1:3. 4600 
24 t 9'i~38 
Hl t 3~:()0 

1!3t1 '/'50 
2f,.4LS7 
l.i) • 1 I' !'.lO 
26.4167 
22. ~:)000 
26 .0;33;3 
:?:.~. 5000 
2,;;. 0:~3~·5 
1.:S. ';'.~400 
2~:.) y !58?5 
1.7.5400 

16.550() 

16.~5500 
1.s.~:i::;oo 

2!:5. 36~~6 
:l. 6. :3!>0i00 
:t.'1t "I 6 0 () 
~5 .. 2i389 
2 (J. 1 ;~~~5() 
1.6.4,SOG 
:>5. 288'j} 
20. 1 ::~~.50 

2 1:i ,2(/71 
0 24, 6iBO 

·o :t:5 •• 1200 
0 5,533:) 

1. 0 
2.0 

•")'7 I!:' 
~\..lt-.J 

16.0 
1. () 
2.0 

2:l .8 
:i.r5. 5 
1.0 

2:l +8 
15.::r 
9,9 

22.8 
1.!i. 7 

3.0 
2~5 •. o 
j,6 ,5 
5,3 
3+0 

2:3 t () 

16 t ~.:.i 

13.8 
24.5 
1;3, B 
24. ~5 
:!:~. () 

22.0 
24 t ~-:; 
9,4 

23+8 
9 t •l 

23+.8 

10.0 
c; r.:: 
, • u 

10.0 
<?. 9 

23,5 
:::o.o 

2·:3. 5 
20.0 
4.2 
1 .o . 

20+1 
8.9 
4,2 

~ ____________________ __. ___________ _ 

51:3 
21. '() 
~~8. '.? 
1 ~-5 t 5 

21.,s 
2i3. 9 
19.0 

21.6 
28o9 
19.0 
24.3 
27,, ~.) 
2·~. 3 
27. ~) 
J.7•0 

? ~· 5 
2:J. 0 
26.B 
20.0 
7.5 

23.0 
26.5 
20.6 
23.0 
~:a. 5 
23.0 
2B.5 
23.0 
27.0 
23.0 
27. ~) 
21.e 
~.~~). 5 
21.8 
29.5 
2:i..o 
2l3 t () 

::!:!. ,() 
28.0 
20 t ~:5 

21. () 
~~7. 5 
20. ~) 
21 .• () 
27 t ~) 
20. ~:; 
6.0 

23.0 
28.1 
20.0 
6.0 

• 
S1~1U:N:i:TY (F'PT> 

Ml::AN MIN 

0.00000 
o, .s~rnoo 
1,29l6'7 
1 .2~5000 
(). 00000 
o •• s~rnoo 
1. on:rn 
0.00000 
(). 00000 
0 t 6'.')()()() 
1 t 0'?'738 
0.00000 
1, OB::l:B 
0, 7!':iOOO 
1, .:rn:~:B 
0.7~000 
(). !)()\/(}() 

0. 00(.l\)0 
1.0:7:l43 
1 .• /'6250 
(),00000 
()' 00000 
1 • '.~()()()() 
1 t :39'.58:5 
o. ::~~:;ooo 
:?. I- ~.~~5000 

3. ou:·:)33 
2 t 2'.5000 
3. os::33 
2.75000 
2. :L66'1.'7 

2.:L666? 
8. 70000' 
B. ,-S562~) 
8, '/BOOO 
B.69444 
6. BOOOO 
B.0027:.l 
6, 2'.»iOOO 
6.60000 
8. 02::·73 
6.25000 
5. 1 ()()()() 
5.39236 
6. fei7500 
5.10000 
5.3'1236 
6. 87~:i00 
2 .16~iC>7 
.4 t ~)()()\)() 

:5, 30~.B6 
4.50000 
2.:Lc!i<Sl.7 

o.o 
0. () 
0. () 
LO 
o.o 
0.0 
o.o 
o.o 
o.o 
(). 0 
o,o 
o.o 
o.o 
0 .-0 
o.o· 
o.o 
o.o 
o,o 
o.o 
o.o 
0 t () 

0. () 
o.o 
(). 0 
o.o 
1 .5 
o.o 
:l t ~) 

o.o 
~.5 

o.o 
2.5 
()' 0 
6~5 

o.o 

o.o 
3.5 
(). 0 
3,5 
3,5 
(i + 0 

3 '() 
o.o 
~3. 5 
:3. 0 
o.o 
~). !:; 
o,o 
o.o-· 
o.o 
1.0 
o.o 

• 

o.o 
3. ~:5 
4. () 
1.5 
(). 0 

4. () 
0. () 
o.o 
:3. ;5 
,., . () 
0. () 

3,0 
3. ~:) 
~5 t 0 
LO 
() t 0 
.'1 I~ 
-t'f·.1 
••v r· 
.. '} "'..:.J 
() • :> 
() ,. c 
4.5 
:3 ( ~~, 
LO 
~' · (. 
6. ~~j 
z t () 

;3 .() 
3'"5 

12. () 
H,O 
J:~. () 
14 .() 
1~~.o 

:1..4 t 0 
11+0 
1 ()' 0 
1·'l • 0 
11.0 

B.O 
1 (). ::; 

'i'.O 
8. \) 

1 \). ::/ 
'r. ,; 

11 .c 
10. '.'i 

r; '() 
1.:• I!:' 
,,},)\J 

• 



• 

Table 10, ~ Continued, 
A, PS~UDDHARENGUS SEASONAL MEAN CATCH PER UNIT EFi'ORT CN/l")-·1975. 

LOCATION 

£1E32 
SE~52 

SE:~2 
SSC1 
SSC:I. 
SSC1 
SSC! 
SBC2 
SSC~) 

SSC2 
SSC2 
SlH1 
S~Jl1 

st.Ji 2 
Sl·J:I. 2 
~3l>-121 

S~J21 

SW21 
SW21 
SW22 
SW22 
SW22 
SW22 
W-11 
W-11 
W-11 
iJ-11 
W-J2 
W-12 
W-12 
W-12 
W-21 
W-21 
w-:1 
W-21 
W-22 
W-22 
W-22 
W -?~ ~~ 

W-31 
W-31 
W-31 
W-31 
W-32 
W-32 
W-32 
W-32 

• 

SE1'130N 

SPRING 
SUMMER 
FALL 
WINTER 
SPRING 
SUMMER 
FALL 
WINTER 
SPRING 
SUMMER 
FALL 
SUMMER 
FALL 
SUMM~R 
FALL 
WINTER 
SPRING 
SUMMER 
FALL 
WINTER 
SPRING 
SLIMMER 
FALL 
WINTER 
SPRING 
SUMMER 
FALL 
WINTER 
SPRING 
SUMMER 
FALL 
WINTER 
SPRING 
SUMMER 
FALL 
WlNTER 
SPRING 
SUMMER 
FALL 
WINTER 
SPRING 
SUMMER 
FALL 
WINTER 
SPRING 
SUMMER 
FALL 

• 

OBS 

D 
ta 

fl 
8 

1.1 
25 
20 

13 
11 
24 
2:i 

4 
3 
1 
2 
3 
6 

16 
10 .., 
'" 6 

15 
9 
-4 
6 

18 
16 

4 
,s 

20 
1 '? 

2 
6 
3 
3 
2 
6 
3 
3 
·1 
~j 

15 
7 
4 
~ 

13 
7 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

J .• l\2~:;00 
0.00000 
0.00000 
0.00000 
0~36364 

0.00000 
0.20000 
0.00000 
5.09091 
0.08333 
3.04762 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.33333 
0.00000 
0.40000 
0.00000 
o.50000 
0.00000 
0.22222 
0.00000 
0.00000 
0.00000 
0.87500 
0.25000 
2,()0000 
0.00000 
0.05882 
0.00000 
!.33333 
0.00000 
0,33333 
0.00000 
0.66667 
o.oocoo 
3.66667 
0.25000 
1.60000 
0.00000 
1.14286 
0.25000 
0.80000 
0.00000 
1.85714 

• 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

• 

12 
() 

0 
0 
2 
0 
2 
0 

46 
2 

42 
0 
0 
0 
0 
() 

1 
0 
·l 
0 
2 
0 
•1 ,_ 
() 

() 

0 
12 

1 
10 

0 
1. 
0 
7 
0 
1 
0 
2 
0 

11 
1 
6 
0 
7 
1 
1 
0 

1i 

TChPEJ;:,~TUl~E < C) 
l1Et1N MIN MtiX 

:l:l. 20'7 .l 
24 +/:Li':~ 
15,9444 

4.92?1 
12. ·7:!<}5 
2~5. 27/'5 
iii. 2408 
5.0521 
1~.7295 
25.1286 
16.2918 
:~4. 7292 
17.8167 
22.2500 
15.2750 
5.5000 

11.5917 
25.2175 
14.0854 
5,5000 

11.3500 
25.0933 
14.?875 
6.2125 

11.4667 
25.1004 
16.3027 
6.2125 

13.5750 
25.1113 
15.4251 
3.4500 

12.2167 
25.5167 
13.9583 
5.4500 

12.2167 
23.5167 
13.9583 

6.6500 
11.3700 
25.8567 
15.2286 
6.6500 

11.3700 
25.850() 
15.2286 

• 

1 • () 
20.1 
11 • () 

0 .. , ,.,._ 
1.3 

20.3 
918 
0 ~ 

·~ 
1.3 

20.J 
9.8 

22.0 
10+6 
22.0 
10.6 

!:) • \) 
3.2 

21.0 
8.7 
5,0 
3 ~ 

16 

21.0 
8.7 
4.0 - ') ,:..~ 

111. 9 
9, :L 
4,0 
:3. 2 

19. ') 
9 • :L 
4. () 
2.6 

21!.? 
1:1.. 0 
4. () 
2.6 

24.7 
11 • () 
5. :3 
2.8 

20.9 
10.c 
~5. ::5 
~~. 8 

20.9 
10.0 

• 

23. () 
2u.1 
20.0 
1.2 .o 
21.9 
29,8 
20.0 
12.0 
21.9 
29. 8 
20.0 
27.8 
23.8 
22.5 
20.0 
6. () 

21.0 
29.5 
18.5 
6.0 

21.0 
29.5 
20.0 

f• ~ 
l•~ 

21.0 
2B. ~:j 
20.0 

[i. 2 
~~1. 0 
:~B • ~::; 
20.0 
6.2 

21.0 
26.9 
16.5 , .. , 

(:Ot.:.. 

2:1.. () 
2f.1.'i' 
16.5 
8.B 

2:L, 0 
29.0 
18.9 

B.8 
21.0 
291 {) 
:J.i3. 9 

SALINITY <PPT) 
MEAN MIN 

4. ~:;oooo 
5. ~.;· ,~}c.ia 
4.7500Q 
3.72857 
2.0259? 
5.67708 
4.04500 
3.72857 
2.02597 
5.65465 
3.91465 
6.37500 
3.58333 
9.00000 
1.50000 
1.75000 
1.87500 
4.67292 
3.56250 
2.08333 
2. 2()~j33 
4.75714 
3.06250 
1+12500 
2.83333 
2.73646 
1.92009 
1.12500 
2.37500 
3.07353 
1.81078 
0.00000 
1.62500 
1.50000 
1.41667 
0.00000 
1.62500 
1+50000 
1.41667 
0.29167 
1.70000 
2.31333 
1.87500 
0.29167 
1.70000 
1+86538 
l.89286 

• 

0. (i 
2.0 
l. .o 
0 I 0 
o.o 
()I 0 
1. () 
0 I() 

()I() 

0. 0 
:l • () 
2.0 
o.o 
9.0 
0 I() 

0. () 
0. 0 
o.o 
0. () 
o.o 
o.o 
() I 0 
0. () 
0 I() 

0 I() 

0. () 
o.o 
0. () 
0. 0 
() '() 

()I() 

o.o 
0' () 
o.o 
o.o 
o.o 
() ' () 
0. 0 
o.o 
(). 0 
(). 0 
o.o 
(). 5 
o.o 
o.o 
0. 0 
0.5 

• 

Mi'"'1X 

11.0 
10,5 
9,0 
6.0 
9.0 
9,0 
~.o 

6.0 
9.0 
9.0 
9.0 
9,() 
a.o 
9.0 
3.0 
5.0 
7.0 

10.0 
10.0 
6,0 
7,() 
r; 1::' 
") .. ~J 

10,() 
3,() 
7.0 
s.o 
6.0 
J.O 
7.0 
8.() 
6.0 
o.o 
4,5 
4,() 
2.0 
o.o 
4. !~) 
4. () 
2.0 
1 I() 

4. ~:) 
13 I() 

4. 0 
:l. .o 
•1, 5 
5.0 
4.0 

• 

w 
~ 

• b:l 



• • • • • • • • 
Table 11. -r\ t f''Sl:::IJI!Ol·lt.1F:ENGU3 tlEF"1frnNAL MEAN C1HCH. F'EF; UNIT EFFtH~ r ( N/T) <I <n6. 

LOC1iTION 

CH1U 
CH(i1 
CH~J1 
Cl-Jr-.1. 
Cl·lt12 
CHA2 
CH1-~,:~ 

CJ-1;~2 

CHA3 
C,'1?13 
CHr~3 

CIM3 
CHC:i.it 
Ci-J(l4 
CHi'i4 
CHt14 
CH101t.l 
CHA~) 

CHi:;5 
CH(l~:i 

E-11 
E-11 
E-U 
E-1:t 
E-12 
E'-12 
E-J.2 
E-·12 
E-21 
E-21. 
E--;~1 

E-21 
E_-, .. , 

..:.....:.. 

E-·22 
E--:.:-~2 

E-22 
E--31 
E--31 
E-··31 
E·-31 
E-32 
E<':2 
E-32 
E--32 
E-41 
E'-41 
E-41 
E-41 
E-42 
E-42 
E-42 
E-42 
E-51 
E-51 

SEr-iSGN 

WINTER 
SF'iUNG 
SUMMEf\ 
F1~1LL 

l4INTEJ'~ 

SF'fUNG 
SUMMER 
FALL 
WINT El~ 
SF'IUNG 
SUMMER 
F1~1L.l.. 

l4INTEf~ 
SF'f( I NG 
s LJ i·1 i iEJ( 
F1;L..L 
t,JINTEf~ 

GF·f~ :LNG 
Sl.JMMEI~ 
rt1LL 
lHJ·HEl'i: 
Si"i\IiiG 
SUMMER 
F1~:LL 

WINTER 
ElF'IUNG 
SLJW-IHi 
1.0,~,LL.. 

WIN TEI'~ 
Sl''FdNG 
SUMMER 
FALL 
t.JHl"rHi 
s1=·F~ l ~IC'i 

SU~iMEI'( 

FM.L 
t.JIN'J EJ:;: 
SPJ:;:ING 
SUMMER 
FALL 
l.JI N ''.'E l'i: 
GF'riING 
SUMMER 
Fi'.lLL. 
WHiTEF: 
SPf<ING 
SUMNrn 
F,qLL 
l~H!TER 
SF'RING 
~il.JMMER 
f,qLL 
t.JINTER 
SF' RING 

or~s 

1 
6 
8 
6 
5 
6 

1·1 
8 
3 
6 
7 
6 
:3 
7 

1 :..! 
10 

2 
5 

10 
7 
4 
7 
9 
6 
4 
7 
9 
b 
5 

:LO 
21 
15 

~5 
<) 

'.;.!1 
:l4 

2 
7 
9 
6 ,, ... 
"l 
9 
6 
5 
8 

12 
1:L 

5 
7 

12 
11 ., 

"-

5 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

0.00000 
0 t 00000 
0.00000 
1. 00\)00 
0.00000 
0 .16667 
0.00000 
0, 2:."iOOO 
0.00000 
0.00000 
0.00000 
\),16667 
0.00000 
o.:'i7:L43 
0.00000 
0.30000 
0.00000 
0.000()0 
0.00000 
0. 2:.J~:.=j"? 1 
0 t 00000 
O.:L42fl6 
0.00000 
(). :l 666'7 
0.250()0 
0.5'7143 
0.00000 
0. C.i6667 
0.00000 
4.50000 
0.00000 
0 .133~53 
0.00000 
2.111:l1 
0.00000 
0, 2B!:i71 
(). 00000 
1.00000 
0.00000 
1.00000 
0.00000 
0. 428!'.';7 
0. ()()()()() 
1 '3333~5 
0. 000~)() 
0.00000 
0.00000 
(). 2'7273 
0.00000 
0. 1-~2[l,'; 
(),()()000 
1.090'11 
0.00000 
0, :2.0GO<i 

0 
0 
0 
() 

0 
0 
0 
() 

() 

\) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
r;:· 
.J 

0 
1 
0 
1 
0 
() 

0 
:L 
0 
:3 
0 
2 
() 

() 

0 
2 
0 
1 
0 
1 
1 
4 
0 
4 
0 

37 
0 
1 
0 

:l5 
0 
3 
0 
7 
0 
6 
0 
2 
0 
7 
0 
0 
0 
1 
0 
i 
·'· 
0 
7 
0 
1 

YEHPCRATLJRE CC> 
MEAN MIN MAX 

:l, 7~'.iOO 
15.:rnoo 
2.oi •. ~)f:?::.2 
12.0750 
2.9500 

12.6000 
25.1071 
15.2437 

3.8500 
14.~083 

25.2000 
14.4563 
J,8000 

13.3274 
24.5708 
15.16~0 

.2.5000 
12.9367 
24.7672 
13.850() 

2.1958 
13.7833 
24.6556 
13.4000 
2.1958 

13.7833 
24.6778 
13.4417 

2.0200 
12.5911 
24.6738 
16.6200 

2.8200 
13.2354 
24.673[l 
17.1000 
2.7000 

13.0167 
25.0556 
12.2083 

2.7000 
13.0167 
25.0556 
12.2083 

3.7800 
13.2706 
24.5083 
15.6000 
3.7800 

13.2786 
24.4330 
15.6000 

3.2750 
i4.4125 

:L .5 
1 ()' 1 
23.5 
6.0 
1. 7 
7. 0 

22.a 
::; .o 
2. 0 
6.6 

24.0 
7. () 
1. 0 
6. ~3 

~~3 t =·~ 
(). 5 
2.0 
7. ~5 

:;13. () 
6.1 
j_ .!.5 
~1. 0 

22.9 
~s. o 
:I..~) 

7,0 
22.9 

:'i. 0 
:l • () 
7.1 

'">'') .:..~ .:.. ... ·_. ~ 
6.0 
:t. 0 
7,5 

22.~; 

(s I 0 
1 I !3 
6.5 

22" ~5 
~'5. 0 
1 t !3 
b.5 

22.5 
5.0 
0.5 
~.5 

~· ~ ~~·6 

,'5 t 1 
0.5 
6 "" t ;J 

'1""l "> 4\..1. ,;., 

6 ~ l 
3.0 
7. ~~ 

2.0 
1'i1. 9 
26.0 
:20 I (T 
6. ~) 

17.4 
28.0 
:;!o. s 

5.3 
21.2 
~~ ~ 
~Ut;J 

20.1 
6,3 

2·1 .• 3 
26.0 
21. ::! 
3. () 

20. 0 
·-26.5 

22 + ~) 

5.1 
20. 1 
26,9 
22.2 
~·. :l :w.1 

~~6. 9 
22.2 

4. 8 
22.t3 
2r~. s 
24. :L 

4.8 
22.8 
2B.8 
24.1 
3.0 

22 .. 0 
27.5 
:L9.5 

:~. 0 
22.0 
27. ~5 
1. 9. ::; 

·7. 9 
21.5 
2,s. () 
21.5 

·7,9 
21. ~) 
26.0 
21.:5 

3,!3 
22.0 

• • 
SALINI'fY CPPTl 

MEAN MIN MAX 

9.0000 
6,0167 

11.0625 
10.4167 
3.6500 
3.9167 
8.2679 
8.3750 
1.0000 
3,3333 
5. ~:j~~57 
4.0833 
0.6667 
2.0714 
4.5000 
4.3500 
2,jOOO 
1.2667 
3.2111 
2.4286 
4.0833 
4.6667 
7.0556 
6.9167 
4.0833 
4.0000 
/,0556 
6.9167 
4,1000 
2.8144 
6,8333 
6.80()0 
4.:lOOO 
3.1250 
6.8333 
7.25()0 
1.5000 
3.6429 
4.4722 
4.1667 
1.5000 
3.3571 
4.4722 
4.1667 
1.7000 
2.5476 
4.5000 
4.8182 
1.7000 
2.?762 
4.5000 
4.8182 
2.0000 
2.3000 

8 
1 
6 
4 
0 
0 
4 
3 
() 

1 
'1 ,_ 
0 
0 
0 
1 
0 
2 
0 
:l 
0 
() 

2 
5 
:5 
0 
() 

~5 

3 
0 
() 

2 
() 

0 
() 

2 
0 
1 
0 
2 
0 
:l 
() 

2 
() 

() 

0 
J. 
0 
() 

1 
l 
() 

2 
0 

1 () 
B 

15 
le~ 

fl 
l () . 
""l 
j, '" 

14 
2 

·6 
1. () 

'") 

2 

"' '" 7 
1 () 

;3 
3 
f) 
8 
B 
~~ 

9 
1. :l 
n 
t:J 
? 

l :!. 
9 
G 

1 C' 
J. ~~ 

'r 
E 

1 .... . v 

1 
.. , •.. 
2 
B 
·7 
9 
~. 

··-
5 
i' 
9 
6 
8 
'7 
'? 
(, 

B 
7 .. , 
2 
5 

w 
Lil 

• 

b:I 



• 

Table 11 , - Continued. 
A. PSEUDOflARENGUS SEASONAL MEAN CATCH PER GNIT EFFORT CN/Tl-1976, 

LCJCATJON 

,·,, .. 

• 

E-51 
E-51 
E-5~ 
E-52 
E-52 
E-~2 

E-61 
E-61 
E-61 
E-61 
E-62 
E-62 
E-62 
E-62 
NE11 
NE11 
NE11 
NE12 
NE12 
NE12 
NE21 
NE21 
NE21 
NE22 
NE22 
NE22 
NW11 
NW11 
NW11 
NW11 
NW12 
NW12 
NW12 
NW12 
NW21 
NW21 
NW21 
NW22 
NW22 
NW22 
RI11 
RI11 
RI11 
RI11 
RI12 
RI12 
RI12 
RI12 
RI21 
RI21 
RI21 
RI21 
RI22 
RI22 

SEASON 

SUMMER 
FM .. L 
lJHHEI'\ 
SF'R I llG 
SUMMEH 
Fr!iLL 
WitHER 
SPF\ING 
SUMMEF< 
Fr::il..L 
WHHEI( 
SF'f(ING 
SUMMEI'~ 

Fr\LL 
SF'f(Ir-lG 
SUMMER 
.FALL 
SPFGNG 
SUMMER 
FtiLL 
SFKCNG 
st:i-11-IER 
Fr:'1LL 
SF'f(ING 
SUMt1G( 
Fr~LL. 

IJINTEF< 
SI" RING 
SUMMEH 
FfiLL 
WINTER 
f::F'F\ING 
!:>UhMEt-:: 
f i'd.l.. 
fiF'FUNG 
SUMMER 
FM .. L 
SPF( ING 
fiUMMEI'.\: 
FP1LL 
WIN TEI;; 
SFKWG 
SUMriEf...: 
FM.L 
l.JI NTH( 
EiPf(ING 
SUMMEI'.\: 
Fr::iu_ 
~HNTrn 
SF'HING 
~IU11MER 
FtiLL 
WINTER 
SF'r'.\:ING 

• 

(JDS 

7 
6 
::.~ 
1::' 
,J 

"l 
6 
') ... 
5 

10 
7 
2 
5 

10 
7 
4 
6 
5 
4 
i::· 
.,) 

5 
1 
1 
1 
1 
:L 
1 
3 
6 

10 .... 
I 

3 
6 

10 
7 
1 
3 
1 
1 
3 
1 
3 
7 
9 
6 
3 
'~ 
9 
.~ 
3 
7 

11 
6 
3 
7 

• 

CATCH/UN!T EFFORT 
MEAN MIN MAX 

0.0000 
0.8333 
0.0000 
0.0000 
0.0000 
1.5000 
0.0000 
0.0000 
0.0000 
7+4286 
0.0000 
0.0000 
0.0000 
0.2857 
0.5000 
0.0000 

33,6000 
0.2500 
0.0000 
o.sooo 
0.0000 
0.0000 

12.0000 
0.0000 
0.0000 
6.0000 
0.0000 
0.0000 
0.0000 
0+4286 
0.0000 
1.6667 
0.0000 
0.4286 
0.0000 
0.0000 
1.0000 
0.0000 
0.0000 
6.0000 
0.0000 
0.8571 
0.0000 
0.3333 
0+6667 
0.3333 
0.0000 
1.3333 
0.0000 
1.5714 
0.0000 
0.3333 
0.0000 
0.1429 

• 

0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
() 
() 

0 
0 
0 
0 

12 
0 
0 
6 
0 
0 
(~ 

0 
0 
0 
0 
0 
0 
0 
j, 

0 
0 
6 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
() 

0 
0 

0 . ., 
0 
0 
() 

5 
0 
() 

0 
50 

0 
0 
0 
''l 
.~ 

1 
0 

16B 
1 
0 
2 
0 
0 

12 
0 
() 

6 
0 
0 
0 
3 
0 
9 
0 
:5 
0 
0 
1 
0 
0 
6 
0 
4 
0 
1 
2 
2 
0 
1::
'-' 
0 

11 
0 
2 
0 
1 

• 

fEMPERATURE <C> 
MEAN MIN MAX 

24.8214 
12.6667 
3.2750 

14.4125 
24.8405 
12+6667 

2+6750 
12.930() 
24.~000 

13+71~3 
2.6750 

12.7300 
24.5000 
13.7143 
14.4750 
2~.6833 

13.3100 
14.4750 
24.5950 
13.3400 
14.5000 
25.0000 

715000 
14.5000 
25.0000 
7.5000 
3.4167 

12.0583 
24.9700 
14+1143 
3.4j67 

12.0583 
24.9650 
14.1214 
14.2500 
24.9167 
8.0000 

14.2500 
24.9167 
8.0000 
4,3333 

14.3200 
24.9944 
13.8950 

4,3333 
14.3200 
24.9944 
13.8950 
4.5000 

15.7250 
24.9864 
14.3667 
4.5000 

15.7250 

• 

2:·5. 0 
5,0 
3.0 
7,5 

'.2~5. () 
5.0 
2.2 
7 I() 

22.6 
6 I() 
") ") 
,,,:_>1-,:_ 

7. () 
22.6 
6.0 
7.2 

2~.3 
~:;. 9 
7.2 

23.3 
~5. 9 

14. ::; 
2~=3. 0 
7.0 

14. !'5 
25.0 

7. () 
2 I() 

6.7 
2:3. 5 

6, B 
2 I() 

6.7 
2~3.~) 

6,B 
14+1 
24.4 

B • 0 
1•1. 1 
:~4. •i 

13. 0 
2 I() 

~s. 2 
:.;~;5. 1 

/'. 0 
2.0 
, ') 

Ot..:.. 

23. j 
7 I() 

2. () 
6 I~! 

2:3. () 
6. () 
2.0 
6.2 

26,B 
:~2. 9 

:3. B 
22. () 
26.8 
22.<? 
;:;.o 

19.B 
26 .1. 
"')I') rJ 
..:..A..t ..... 

:-~. 0 
19 t t3 
2.:1 .1 
22.2 
22 .1. 
26.0 
21.0 
22 I :L 
26. () 
21.. (i 
14.5 
2:s.o 
8.0 

14. ~3 
2!5. 0 

13. 0 
L':" l:!4 
~J • ,,J 

20.2 
26.2 
23. :L 

1~· 1::
~J. ,J 

20.::! 
:~~6. 2 
23.2 
14+4 
25. ~) 
8.0 

14.4 
2~).~;) 

f:l t () 

7.0 
19.7 
26 t fj 
'1"1 1:.
•.. A.. ·t ;;J 

7.0 
1 'i>. 7 
26.8 
2::.~. ~) 

7.o 
22+:3 
26.6 
23. 'i' 
7,0 

22.3 

• 

SALINITY CF'PT> 
MEAN MIN MAX 

3.50000 
3,15000 
2.00000 
2+30000 
3.50000 
3.08333 
3.75000 
1.80000 
3.85000 
2.50000 
3.75000 
1.80000 
3.85000 
2.50000 
0.87500 
2.83333 
1.00000 
0.87500 
2.80000 
1.00000 
1.00000 
1.00000 
0.00000 
1.00000 
1.00000 
0.00000 
1.83333 
1.01667 
3.72056 
2.50000 
1.83333 
1.01667 
3.68056 
2.50000 
0.00000 
3.83333 
1.00000 
0.00000 
3.83333 
1.00000 
1.33333 
2.10000 
5.02778 
4.70000 
1,33333 
2.10000 
5.10069 
4.78333 
0.83333 
2.00000 
4.7~000 

4.41667 
0.83333 
2.00000 

• 

2 
0 
2 
0 
2 
0 
3 
0 
1 
0 
3 
0 
1 
0 
() 

1 
0 
0 
1 
0 
1 
1 
() 

:l 
:l 
0 
0 
0 
1 
0 
0 
() 

l 
0 
0 
3 
1 
0 
:5 
1. 
0 
2 
') ... 
() 

0 
2 
" ,,-.; 

0 
0 
0 
1 
0 
0 
0 

5 
B 
2 
5 
~:) 

8 
4 
4 
6 
D 
4 
4 
6 
8 
2 
4 
~.i 

2 
4 
I::" 
,J 

1 
1 
() 

1 
1 
() 

3 
2 
6 
7 

'3 
2 
6 
7 
0 
4 
1 
0 
4 
:I. 
::~ 

3 
'I 
B ,., ... 
3 
9 
B 

'" ... 
4 
f3 
B 
') ... 
4 

• 

l>J 

°' 

• 
t:d 



• •• • • • • • • 
Table 11 • - Continued. 
A1 P~EUDOHAREN3US SEASONAL MEAN CATCH PER W~lT EFFORT CN/T)-19761 

LDC;'.\ !"ION 

Rl22 
IU22 
SE01 
SE01 
SE01 
SE01 
SE02 
SE02 
SE02 
SE02 
SEU 
SE:l1 
SEU 
SE:L:L 
SE12 
SE:L2 
t1£12 
SE:l2 
SE21 
SE21 
SE21 
BE~~2 

SE22 
SE22 
SE3:L 
SE31 
SE:31 
SE31 
SE:J2 
SE32 
SE3'2 
SE32 
St·'. Cl 
5SC1 
SSC1 
SSC1 
SSC2 

~3GC2 

S ,...'"''"> .:..>l..r..:.. 

8~111 

swu 
S~J1 l 
SvJ! 1 

S~Jl2 

Sl•J:l 2 
~3W .L 2 
SbJ21 
SW21 
GW21 
S~J21 

Sl·J22 
BW22 

Sl::M:iON 

SUMMER 
Fr;LL 
l·JINTEH 
SPRING 
SUMMER 
Ft1LL 
wrnrrn 
Sf'l'([NG 
SUMMER 
FALL. 
WINTER 
SPF::ING 
SUMl>iER 
Fi'\LL 
~JI NT ER 
SPRHlG 
SUMMER 
FALL 
~:;f·f~ HIG 

. SUl1MER 
FALL 
SF'IUNG 
Sl.JM~iE;:;: 
F:'.)LL 
IHNTER 
SP FUNG 
SUMMER 
r1~LL 

l•JINTER 
~iF'FiING 
SUM~1Eli 
F1;L.L 
lJHITER 
SF'f~ING 
SUMMER 
FALL 
WHHEJ~ 
tll°'F~ING 

SUMMER 
FALL 
~JIN TE~~ 

SPIUNG 
SUMMEJ:;: 
Ft-1LL 
WINTE.f\ 
SPRING 
Sl.JM1iEI:;; 
H1LL 
WINTER 
SF'IUNG 
SUMi"iER 
Fl1LL 
lHNTER 
SPRING 

OBS 

12 
6 
1 
6 
5 
7 
1 
5 
5 
6 
2 
7 
8 
8 
"I ... 
5 
8 
7 
4 
6 
•l 
4 
6 
4 
5 

:L ,'J 
11 

5 
6 

16 
11 

9 
16 
29 
20 

9 
t6 
29 
20 

1 
4 
? 
4 
1 

.a 
5 
6 
fJ 

15 
11 

6 
. 8 

CATCH/UNIT EFFORT 
MEAN 

0100000 
0183333 
0.00000 
011,S667 
0100000 
1.00000 
0100000 
0.00000 
0.00000 
:1100000 
0100000 
o.71429 
0.00000 
3, 12~'.iOO 
(). 0()0()0 
5.20000 
0100000 
4o142El6 
0 '~)()000 
0100000 
:L. 5000() 
o.2::;000 
0100000 
0.00000 
2.20000 
1. 125()0 
0100000 
014:3455 
0.40000 
0. 833~J3 
0.00000 
111.8182 
0. 00000 
~3 I 75000 
0100000 
o.50000 
0 I 0000() 
0 .12~'i00 
0.06B9? 
0 I ·'!0000 
0100000 
0100000 
0.00000 
0.50000 
0.00000 
01'tOOCO 
(),()()()00 
2.20000 
O. O·JOOO 
011.2500 
0 • \>OCJ1')0 
().l.8182 
0 .16667 
l 1 ~)0000 

MIN 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
() 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 

0 
3 
0 
1 
0 
4 
0 
0 
0 
4 
0 
2 
0 

20 
0 

26 
0 

28 
2 
0 
6 
1 
0 
0 

11 
8 
() 

5 
2 
5 
0 
6 
() 

58 
0 
4 
0 
2 
2 
4 
0 
0 
0 
2 
0 
1 
() 

6 
0 
.L 
0 
2 
1 
7 

TEMF'ERATUf~E ( C > 
MEAN MIN MAX 

2:.i. 0083 
14.:3667 
5. 5(~00 

13. ~)2!:-jO 
2'1. 450() 
1018143 
5. ~i000 

1. ·1. :500() 
2·'t • 4'.:lOO 

'l.3417 
3.7000 

1:5 I 60()() 
24' .!>~5b2 
12. 0~)62 
3' '7000 

:l.414700 
24. 51'il<!i 
1(). 8:3!'57 
14 ,89'.:i8 
24.8667 
1 ~5. '.57'.:i() 
14.89:38 
24.86(:,7 
131'."il:'iO 

3 I '720 0 
:L3.1937 
24.?::i94 
14.5Hl2 

317200 
14 I rn:3:5 
2-4.7312 
14.!5:1.i32 
31108~3 

j_ =~I 1 '7!30 
24166()3 
1612'17~5 

;3, :L 905 
1. 3. 22~50 
24 I 66()~5 

16. 297t:i 
~~1000() 

1t:;. 07::;0 
2~5. c~::;oo 

i:L 1 17'.:'iO 
:; . ()()()() 

J.4. 2~)00 

13.0600 
:-l I ~i5l3:3 

14 I l375 
251090() 
14 I ::;4 09 
3.5:583 

J.4.13"?::'.i 

2~~. 0 
6.·o 
~5. 0 
9.2 

23.0 
5,9 
5. () 

10 • () 
2~! f' 0 
5.9 
2.0 
6.2 

5.0 
2.0 
6.2 

2:5. () 
!5. 0 

io.2 
2314 
5.5 

10.2 
2:>. 4 

1.0 
7,0 

4. () 
1 • () 
7. () 

2.2.9 
410 
(), 2 
416 

6. () 
()' 2 
416 

I 22 t ~3 
6.0 
') t::
~ .• ... 1 

1.0,B 

610 
2.5 

10.B 
23. ~::; 
6.0 
1.0 
710 

~!3 I 3 
419 
1.0 
710 

26. ~~ 
~~:5. 9 

l.911 
25 ,() 
1917 

610 
19 1 :L 

. 2~). 0 
1718 

1'i'1 B 
27.0 
20.7 

1910 
2710 
20.0 
1!3. ::; 
26. '.5 
20.5 
1i31'.'5 
21.>. ~=5 

~?.O .5 
618 

19 113 
2810 
20t8 

(.,I I) 

l9.B 
2810 
20.8 
6.0. 

22.9 
29.0 
22.5 
6.0 

22.9 
~~9 I 0 
22.5 
3,5 

1718 
26,() 
1812 

17.8 
2610 
20. ·7 
6.5 

28.0 
21.1 
6.5 

2\)' 5 

• • 
fl{1l...INITY iF'PT> 

MEAN MIN MAX 

5 .()625 
4.4:l67 
2. 0()0() 
r~. ~:50,)0 

12145()0 
11. 2B~:57 

2. ()()()() 
8 I !'.)() () () 

12. 4~:.oo 
10,i3333 

•1 I ?~mo 
6. !5000 

1112B1.3 
101 B7'.'i0 

41 n'iOO 
6,B750 

u. 2813 
10.2B57 
~5. !5()0() 
916·H 7 
9 1 ~iOOO 

:'"i I '.'50 () () 
9. "?2!'50 

. 9 I ~5000 

1. • ;3000 
"4,5"714 

81643B 
8.:l.U>4 
:L • :·moo 
~j. ()()()() 

8. tl-138 
B, 1:364 
3 I 2292 
3.11344 
716652 
713000 
3.22'i'2 
:~ 13344 
7. <S6~:i2 
7. :moo 
5.n:'iOO 
4. 2~300 

10. 6·129 
8.0000 
~'. 7:'500 
•l. 4500 

10 .1~56~5 
914000 
21::rnoo 
3,0000 
7.6667 
7, 6BHl 
215000 
3.0000 

:L. 0 
(). 0 
2. () 
~1. 0 

1().0 
6.0 
2 I() 

4 I() 

1010 
6.0 
2.0 
5.0 
9.0 
7. 0 
2.0 
~~. 0 
9.0 
7.0 
4. () 
8.0 
<J. 0 
•l '0 
8. () 
6. () 
010 
(). 0 
5.0 
:5. 0 
o.o 
o.o 
5. () 
;3 .() 
o.o 
010 
3 I() 

010 
o.o 
0. () 
3. () 
(). () 

5 .!5 
210 
6. () 
4 1 l) 

2.0 
6.0 
410 
(). 0 
o.o 
3.0 
:~I 0 
0 I() 

(). 0 

9,5 
8 I() 

2.0 
12. () 
14. () 
1"7.0 
2. 0 

:l2. () 
:l 4. () 
1 "7. \) 
B.O 

11. + 0 
n10 
1~5. 0 
o.o 

1:1. • \) 
1. ~3. 0 
1. !'5. () 

7 I() 

1210 
:l3.0 

-, ~· 
I' V 

12. () 
1:3. 0 
7. () 
s.o 

H ,() 
1~~.o 
7. () 
B.O 

i1.0 
n.o 
9.0 
B • () 

10 I 0 
11 '() 
9. () 
!310 

:LO.() 
1l.. () 
6. () 
t.1 • 0 

1!:1. 0 
13. () 
6.0 
6,.() 

1~.).0 

1~:'i. 0 
9 I() 

7.() 

12. () 
:t4. 0 

7. () 

• 



Table 11 , - Continued. 
A. PSELJDOHARENGUS SEASONAL MEAN CATCH PER UNIT EFFORT CN/Tl~l9~6. 

C{iTCH/LJNIT EFFORT T::::MPE:l':t1 ru1:;;i:: ( c) SALINITY CPPTJ LOCATION SEti!:>ON OBH MEt1N MJN MAX l'ff?.(.;i•! MIN Mf'.1X ME;~N Mm Mf.1X 
S~J2~~ SUt1MER 15 0.00000 0 0 2'.'i. 0~)0() 2~3. ~~ 28.0 "/. 7,:,667 :{ 14 SW22 FALL 11 0. ~)4545 () 5 14. !5409 .4.9 21.1. 7. 6:36::~r.. 3 14 lJ-:L :t WINTEF\ !:3 0.00000 0 0 2.9200 (). 5 4.9 :·5, ::;7·:;;00 0 B W-11 SPfUNG 12 0.00000 0 0 1!'.l.0767 7 +1 2:5. 0 :l. !)6,'.-67 () 8 l-J-11 SUl1i1ER 2.1 0.00000 0 () 24 ~ <;>"78\-S 23.:5 28.0 :5. 7~36<JO 2 1() IJ-·11 Ft-,LL 15 0.20000 0 2 17.oi:n 5.9 2~~. () 5,BOOOO 0 L3 W-12 WINTF.F\ ., 

0.00000 0 0 2.'i'200 0. t3 4.9 3 t !)?!'.'if)() () 13 
,J 

W·-·12 SPH.CNG 11 0,18182 0 1 1.4.5864 7 .1. 23,() 1.7070? 0 B [,J·-12 SUMMEF\ 2:L (),(~0000 0 0 2~). ()()()() 23. ::~ 28.0 !'.)' "7:":)69() 2 :LO W·-12 FALL 16 0, 62!:iOO () 9 l<~. 5~:)':,~.4 5.9 23. () ::;,4:-p:rn 0 1.3 W-21 WINT EH 2 0.00000 0 0 2.1:nso 1.8 ~5. () ~~. 50000 2 4 W-21. Sl"f(.[ NG 5 0. •l 0000 0 2 B .1000 6 .e; 17. !:i (). 7~)00() 0 2 W-21 SUMMER 9 0. 00000 0 0 =-.~~)" 7·722 24.t 27.0 ~5. 80~)!:)6 2 c-

·' l·J-21 FALL 7 O.:L4286 0 1 16. 1 .3!5? 6. 0 2:·5. 0 4.4•10.Jfl 0 7 l·J-·22 l~INTEH 2 0.00000 () 0 2.17!50 1.8 :3. 0 2, !".'iOOOO ') -1 ,_ lJ-22 SF'r\I NG 5 :~. 40000 0 16 :L:I, 1000 6 .!::i :L7.5 o. T:rnoo () ::! W-22 surii·irn 9 (). 00000 0 0 2:5, 7:L67 24. :L 27.0 :~. El0:5!"i6 2 5 lJ···22 UiLL 7 0, 2B!'5?1 0 2 1.6 .13!57 6.0 2:;.o 4.4404i3 0 7 l·J·-Cll l•JI1'!Tf.::f\ 5 0.00000 0 0 3,6175 1 ., 7. 0 1. 02!500 0 •t .... ._ 
~j -·31 SF'f~ I Nll 8 0. 2~'i000 0 1 1.4. 03:L2 6. !) 2:1.. :~ 0, 7B!'i71 () 4 W·-31 SUM Mm 1 '' 0. 00000 0 0 24.6792 23.2 :~(~. 1 4.:t:.~500 :~ 6 "-
(,J-31. FALL 10 0. 30000 0 2 1!),61l67 6.!::; 21.4 4. ~5133:33 0 7 w i..1--c~2 WINTER 5 0.00000 () 0 3.617:~; 1.2 7. () 1. 02!500 () ,, CXl lJ-·3:! SPl·~ING 8 0.62500 0 4 14.0312 6. ~) 21.3 0. B::~:L43 () 4 ~J-32 SUMMER 1 '"> 0.00000 0 0 24 t 700() 23.2 26.1 -'i .12.svo 2 6 "" W-32 FALL 10 0. '10000 0 2 15.6467 6.5 21.4 ·'I. ~5B333 0 7 

b:I 

• • • • • • • • • • • 
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Table 12. - A chronological sunnnary of temperature avoidance studies on alewife, Alosa pseudoharengus. All tests 

were conducted at near air-saturated levels of dissolved oxygen and pH of 7 to 8. · 

------------------------------------------------------------------------------------------------------------------------------------
DAT!; REPLICATE NO, OF SIZE RANGE 

FISH CTL IN MM> 
PER TEST MIN, MAX, 

SALINITY LIGHT LEVEL 
CFODT 

<~PT> (LUX> CANDLES) 

ACCLIM1~1TIDN 

TEMPEl'\:1~TUl'\:E 

< C) ( F > 

AVOIDANCE 
TEMPrnATURE 
CC> CF> 

---------------------~---------------------------------~----------------------------------------------------~~----------------------

ALOSA PSEUDOHARENGUS 

5 AUG 70 1 

21 OCT 71 1 

3 NOV 71 

30 SEF' 75 1 
2 

25 MAR 76 1 

30 MP1f~ 76 1 

14 APR 77 1 

2 AUG 77 1 

9 AUG 77 1 

3 

4 

3 
2 

4 

4 

4 

4 

I 
.'· 

79 

125 

132 

128 
124 

92 

1:l5 

80 

68 

72 

f.l() 

13:l 

145 

140 
135 

130 

12"7 

100 

80 

4 

6 
6 

4 

4 

6.5 

9 

1().5 

21~5 

21~5 

2:L5 
21t'i 

215 

2:1.!'.'i 

21~) 

215 

215 

:w.o 

20. () 

20.0 

20.0 
20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

'11::'" 
..... ~.J. 

:l8 

17 

21 
21 

10 

12 

12 

26 

27 

77 

64 

62 

69 
69 

50 

53 

53 

78 

EIO 

30 

24 

27 
24 

:LS 

'19 

20 

34 

33 

86 

75 

80 
75 

64 

66 

68 

93. 

91 



Table 12. - Continued. 

-------------------------------~----------------------------------------------------~-----------------------------------------------
DATE. REPLICATE NO, OF SIZE RnNGE SALINITY LIGHT LEVEL 

FISH , (TL IN MM> ( FDDT 
PER TEST MIN, MAX, ( Pf"°f> ( 1...UX) CANDLES) 

ACCLil1t-1TIDN 
TEMPEJ\ATUF~E 
CC> (F) 

AVOID1~NCE 
TEMPEF\ATUl'\E 
CC> <F> 

-----------------------------------------------------------------·-----------·--------------------------------------------------------
ALOSA PSEUDOHARENGUS 

16 AUG 77 1 4 

31 AUG 77 1 4 

14 SEF' 77 1 4 
2 4 

21 SEF' 77 1 3 
2 3 

69 75 

69 71 

75 82 
75 79 

70 82 
75 80 

10.5 

8 "'" ,,_, 

6 
6 

10 
1 () 

215 20.0 28 82 30 

215 20.0 26 7B 32 89 

215 20.0 20 68 26 78 
215 20.0 20 68 25 77 

2t .5 2.0 :~2 71 31 87 
2l.5 2.0 22 71. 28 82 

Table 13. - Components for the linear regression equation to estimate avoidance temperatures (C) for the alewife, Al~sa pseudoharengus.· 
* = Significant at P.05 or greater; and ** = significant at P.01 or greater. 

Constant (a) = 9.243 F(l, 14) = 117.783 ** 

Standard Error of Estimate= 1.671 R = 0.945 ** 

Mean Corre 1 ati on (r) Regression 
Variable (Xi) .fill With Y Coefficient (bt) 

Ace 1 imation Temperature (C) 20.4 0.945** 0.847** 

• • • • • • • • • 

.p. 
0 

N "' 16 

2 R "' 0.894 

Standard 
Error of bi 

0.078 

t;d • • 
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Table 14. - x>, TYH1°1t-!NUS UEt1StJ1-U:1L ME.~1N Ui'f l~H PEJ:: UNJ. T EF::: llRT <N/l'> ···:! :n:•j, 

L.OCf;TION 

CH,~1 

CHti1 
CliH:l 
Cllt12 
CIV12 
C:Hr~2 
CHt12 
CH;~3 

C! !(1:~ 
CHP13 
CHl'1:7. 
CHt-14 
Clli--14 
CH~'.)·1 

G~lt.'14 
CH1~\5 

CHtl5 
CJ It:~'; 
E: ·-1.1 
C-1.:l 
E-J1 
1::- 1 t 
E·-12 
E·-1.2 
E·-12 
E-.t2 
E-21. 
E-21 
E-··21 
E·-21 
E-22 
L:·-22 
E-:~2 
E·-2:2 
E-31 
E-31 
E-31 
E·-31 
E-32 
E·-32 
E--32 
E-32 
E·-4l 
E-H 
F::-41 
E-41 
E·-4~! 

[-·'12 
E-·42 
E-42 
t:-51 
L:>-51 
E-:31 
E-51 

SEf1i30N 

SPRING 
BUMMER 
Ft1LL 
w :u-nrn 
SPi\Ti-~G 

SUM Mm 
Ft:LL 
WINT El~ 
Sf' RING 
SUMMER 
Fr-1LL 
~JINTEli: 

SH: ING 
SlJMM:'.R 
Ff\LL 
SF'J:;: 11'..;G 
SUMMEf~ 
Fc'1LL 
l.JINTER 
SPF:: ING 
SUMMEF( 
Fl'1LL 
~JHiTEI~ 

f:'l"f\'f.NG 
EiUMi1Eli: 
FAL.L 
(,J:(tlTER 
SPRING 
S0MMEF~ 

F1~L.L 
lHN'i'EF: 
Sf"F(:!.NG 
SUMMER 
F1'll.l. 
l.JIIHER 
fl:'RHW 
sum1Ei~ 
Fl'1LL 
lHNTEI::: 
Si='F([NG 
SiJllMER 
Ft;L.L 
WINTER 
SPRING 
SUMMER 
F~LL 
WINTER 
SPRING 
SUMMER 
FALL 
WINTER 
SPR~NO 
SUMMER 
FALL 

OBS 

3 
I,,. .. 
2 
1 
3 

14 
7 
1 
~~ 

4 
3 
1 
3 

B 
8 
3 
5 
2 
4 
8 

11 
5 
4 

·s 
11 

•i .,,. 
'-' 
8 

22 
16 

!) 

7 
21 
1:3 

•t .. , 
/ 

6 
4 
4 
1 
6 
4 
4 
7 

13 
9 
•l ..., 
I 

14 
"1 
4 
5 
6 
:l 

CATCH/UNIT EFFORT 
l'lEMI iiIN 111!\X 

0.00000 
0.00000 
0.00000 
0.00000 
0.33333 
0.21429 
0.14~86 
0.00000 
0.33333 
0.75000 
2.33333 
0.00000 
0.00000 
0.00000 
0.62500 
0.00000 
0.00000 
0.50000 
0.00000 
0.25000 
2.27273 
3,40000· 
0.00000 
0.00000 
0.18182 
0.50000 
0.20000 
0+25000 
1. 5 ... f!5·45 
0.93750 
0.00000 
0.14286 
0.23810 
0,61538 
0.00000 
0.00000 
0.66667 
1.25000 
0.00000 
0.00000 
0.16667' 
2+23000 
0.00000 
o.cooon 
0~92308 
3,44444 
0.00000 
0.14286 
o.57143 
2.coooo 
0.00000 
0.00000 
0.50000 
1.00000 

0 
0 
() 

0 
0 
0 
0 
0 
0 
\) 

1 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
() 

.0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
() 

0 
0 
1 

0 
0 
0 
0 
1 
1 
J 
0 
1 
2 
3 
0 
0 
0 
3 
0 
0 
1 
0 
1 

12 
12 

0 
0 
1 
2 
1 
2 

21 
~) 

0 
1 
2 
3 
0 
0 
3 
2 
0 
0 
1 
4 
0 
0 
4 

20 
0 
.t 
6 

~.5 

0 
0 
1 
:!. 

TEMPCRATO~E <C> 
ME~N MIN MAX 

lJ.0500 3.0 
24.1500 22.0 
iS.3250 10.3 
6.0000 6.0 

12.3000 3.0 
24.5q29 21.0 
14.3000 9.9 
7.6500 7,4 

12.6667 4.0 
2~.32SO 24,2 
14.2333 11.2 

12.1833 4.0 
25.6377 20.1 
14o80A2 10+0 
12.6~00 5.0 
25.2350 21.8 
17.·1?~'i0 g).9 
4. Of.j2~5 1. H 

11.n;,:;2 1.0 
=~~). 9 :I. 92 2Z y {) 

1~;,5900 H ,3 
4. Ob2~j 1. B 

11,'7812 LO 
26.0~364 2~5.0 
15.2:'.i00 11.3 
4.?300 1.!3 

u.8312 -1.3 
2:s. 6!.:i()O 20. <r 
16 .1~"i·i·1 9. 3 

4.7300 1.8 
:1.2 Is>;)()() 1. 3 
~~~:r. 5c.'><1'0 2(). <; 
15.9'?~5!3 9.3 
:3.3917 2.0 

1:L,1.9'..'.9 2.0 
24 I 958:5 2:5 t () 

15,6:L:?.::i 11.4 
3.391'7 2.0 

l:L.1'/29 .2.0 
24' 9::;133 :.;!;?; • (> 

1:':.1 id2!5 u I 4 
3,3::!92 i 2t0 

10.n~·;:; 2.0 
25.06'?2 19.1 
I. 4, :3000 9 .'} 
J .. :52</'2 ;~>. 0 

jO I 93::;7 2 .() 
2~;~. 2/'86 1-9. 1 
l 'l. :'5000 9. 9 
3. 3()(,\() 1. () 

12.6400 ~!.O 
2b, O::'iOO 23. 9 
1.6.2500 16.0 

22fiB 
26.:L 
20.0 

6. () 
22 .f~ 
·""iC) (:) ,.: .. v • ., 

20.0 
7,9 

22.1:.1 
~C>.2 
:L6 ,5 
5. ~3 

23. () 
2B"2 
19.0 
07 ~ 
~~·~ 
·27.0 
19.0 
6.0 ,,,_ .,._ .. 

... · .. ~···' 
:30. 0 
::. ~,. 0 
6.0 

2:·5 t ~j 

::so.o 
19.0 

. .., -, 
I t .• 

r)".r !.:' 
... ,~ > ~ 

29.() 
:l 9. 6 
7,7 

23. ~) 
~51 .:3 
19 .1., 

r:· I":' 
;J. '-' 

;>,::!. !3 
2-;!,,4 
19 .. ;, 

•: 1:. .. 
.. J t ""'' 

::~2. 8 
26.4 
.l 9.1.; 

:::; .1 
22.e 
:w.o 
1'i'. 0 
~5. :t 

22.8 
28.() 
19,0 

.... '"Y 
,) . ,'.) 

21.6 
213. 9 
:1.6. ~:; 

• 
::;,::11.INITY (Pi=·T) 

Mr::r.1N Mli'I 

3.86667 
5.20000 
4.00000 
5.75000 
4.03333 
5.05495 
3.7~000 

4.00000 
2.00000 
2.00000 
2 )2::5000 

1 O:"'l"l"'Z'"'Y-r 
tO ... 'w".) .. , 

2.04968 
2+50000 
0.83333 
1.23750 
0.00000 
0.65833 
:·~. (!,~:)r.~2;3 

4., ,~.B6B.7 
4.40000 
u.28333 
3.87300 
4,39773 
4.75000 
2.45000 
2.65625 
4.21591 
J.14231 
2.3l500 
1.92857 
4., ii;~~t:!,~ 
:L 3 '>'~.'i03 
0 , B :n :~·l:5 
2 v ,~ 7n~·5"? 

2.41667 
3.18750 
0.83333 
2.67857 
2.41667 
3.187~0 

0.66667 
j,Q6429 
2, 36~i3a 
3.08J33 
0.66667 
1.96429 
2.16071 
3.08333 
0.00000 
1125000 
1.29167 
1.23000 

:l '() 
2,(.\ 

(). 0 
5+5 
o.c 
o.o 
1. 0 
4.0 
0.0 
(),() 

LO 

o.o 
o,o 
0+5 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
2.0 
0. i) 

o.o 
o.o 
2.0 
0 '0 
0 i () 

(l • () 

() ,0 
o.o 
o.o 
(),() 

0' (; 
0.0 
o.o 
o.o 
1,,0 
o.o 
o.o 
(),(I . -.... u 
()' 0 
o.o 
(),0 
Oc ~i 
o.o 
o.o 
o.o 
(). 5. 
o.o 
(),,') 

()' 0 
1.0 

• 

l·'1i:!i;( 

12,0 
9.0 
9.0 
6,0 

10 ~ 
~~~'· 
10.0 
10 I() 

4,0 
6. () 
4,0 
~3 • () 
()' 0 
6 '(j 
1::- 1:
..J v ..... 

:5. 0 
:3 ' () 
;) • !:5 
(). i) 

l t ~) 

1 :i.. () 
9.5 
<j>. (.} 

1~5 

l:l.O 
9.~ 
9~0 
~.5 
9~5 
9.5 
8.0 
4.5 
5,(' 
9~3 
{3,() 

2,.0 
'i. 0 
:J t () 

B,O 
2 ... 0 
~,. \) 

/,O 
B,O 
2.0 
'?.O 
6 I() 
~·:;. (1 

:~. 0 
S'. 0 
6. () 
~:j. () 

o.o 
3 '" ,,1 

·LO 
l 15 

~ 
I-' 

• 

b:I 
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Table 14 • - Continued. 

LOCATION 

E·-52 
E-·52 
E-!52. 
E~~52 

E-·61 
E-61 
E-61 
E-Ci1 
E-"'S2 
E-62 
E-62 
E-62 
NEU 
NE11 
NE12 
!·~E:l ;! 
NEJ.2 
rJW:l 1 
Nl<J :l.1 
Nl·J:l.1 

Nl•J12 
N\<112 
Nl,J:l2 
Nl~12 
F(I :I. :l 
l~I11 
F\I .l2 
1Ul2 
R 1;~1 
HI2:l 
IU22 
Fn:22 
~>EO J. 
~:>EOl 

SEC•2 
SE02 
SE:l1 
SE1.1 
~JEU 

SE:I. '2 
i3El2 
SE1.2 
SE21 
SG'l 
SE21 

SC:22 
SE~;~2 

SE31 
SE31 
SE31 
SE31 
SE32 

• 

SEASON 

~JJNTER 
Si"J'(ING 
SU!iME.R 
Ft.l .. L 
l~INTEF( 

SPFi:I NG 
• SUMMER 

Fr:H .. L 
WINTER 
Sf'F(ING 
SLJMMEH 
Fr-1L1 .. 
Sl"F\ING 
SUMMEJ:;: 
SF·fUi'IG 
SUMMEI\ 
Ff'.1L.L 
~rnnER 
Si""f( I NG 
f.>UhMEI\ 
FMJ .. 
~JI NTEI\ 
fJJ"'f( I NG 
t!lJMMEf( 
Ff.1LL 
SF'f~ PIG 
f!Ulif!EH 
Sl"f(IMG 
SUMi1EH 
SF'F\ I NG 
HUtHIE"f~ 
~!l"FU!·H.> 
SUtiMEF~ 

!3PFH NG 
SUMMEH 
SPl-:I~!G 
SUMMEF\ 
.~1PHING 
SWfrtE!\ 
FM .. L 
DPnIND 
EU~iMEi=i: 
F;)L! .. 
Sf'l(J NO 
E' lH'.1·1 Et~ 
F1~1L.L 

EPl(ING 
~llJ Ii i1 Er: 
Fl"1LL 
~iir-lTEf~ 
BF'f\XNG 
SU~iMER 

F1KL 
~HNTER 

• 

OHS 

4 

7 
1 
4 
5 
7 

5 
7 
2 
:3 
6 
~5 

6 
:L 
2 
7 
T.:" 

"' 2 
2 
5 
4 

5 
8 

11 
3 

li 
3 

9 
'1 ... 
~; 

9 
2 
3 
8 

19 
10 
. ;3 

CATCH/UNIT EFFOR'f 
MEAN MIN MAX 

0.00000 
(). :20000 
(). ·1285'7 
'i. 0000,0 
0.00000 
0. 0()()()() 

1. 428!:i7 
2. ~:;oooo 
0.00000 
0.00000 
(). 8~571.4 
5. !')()000 
0. ()()()OO 
1.:333:53 
0.000()0 
0, ~'iOOOO 
0. ()()000 
0. 00000 
0.00000 
1.80000 
2. ()()()()() 
0. 00000 
0.00000 
(). 00000 
1., OC•OOO 
0. ~\0000 
l.00000 
(). 00000 
0.00000 
1.00000 
0. 3333;~ 
0. 00\)0() 
O. 333~B 
0.00000 
o. ~~?~:;oo 
0.00000 
0.00000 
0.20000 
1 • 2/'273 
0.00000 
0. 00000 
0.00000 
0. ~)333:3 
(). ()()()()() 

o,1u.11 
(/. ()()()()() 

0.00000 
0. 00000 
0.00000 
0.00000 
0.31'5()0 
0.21053 
0.10000 
0, OOOi)O 

• 

0 
() 

0 
4 
() 

0 
0 
2 
0 
() 

0 
4 
0 
() 

0 
0 
0 
0 
0 
0 
1 
0 
0 
() 

0 
0 
() 

0 
0 
:L 
() 

0 
() 

0 
0 
0 
0 
() 

0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

• 

() 

1 

•l 
0 
0 
8 
:i 
0 
0 
3 
7 
0 
6 
0 
2 
0 
() 

0 
5 
~5 
0 
0 
0 
2 
:l 
2 
0 
() 

1 
1 
0 
1 
0 
3 
0 
0 
1 

1:3 
0 
0 
0 
1 
0 
:i 
0 
0 
0 
0 
0 
'l ... 
2 
1 
0 

• 

'i"EMPl:~RATURI:: ( C) 
Mf~N MIN MAX 

3. ~5000 
12. :J.8()() 

2~=.~,,. "72 :I. If 
16. 2~)0() 
3.3000 

12, 1. :LOO 
2~5.4B21. 
1. ·7. :r·50 
~3. 300() 

1.2' :J.100 
2.5.-482:1. 
:L7, 3n'i0 
iB • 3c'167 
25.~)6<!>7 
18.:1667 
25. ~5(~~67 
16.n'.:;oo 

!'.). 9 500 
12, 'J7B6 

1B. 3!500 
!:5. 9~=500 

13. 4,:,00 
24. 9?~5B 
U3. 3500 
rn, :1. '7!50 
'.U,,4:l67 
rn. i nso 
26,4167 
22. ~)000 
26. 0~533 
22. !5000 
~~~6 + 0:3:·~3 

16.9400 

1'7. !5400 

J. 6. ~:i'.'5()() 

16.3!500 
16 f !:)!:)00 

16. 3!500 
1.6, 4cSOO 

20' :[:;!!')() 
LS, 4600 
25.2BB9 
20. 1 '.2~:i0 
5. !3:333 

1.1 • 20"71. 
24, 61BU 
15.420() 
~5. 5333 

:I.,() 
2. () 

1.1.i. () 

2.0 
21. (! 

:l • () 
2.0 

2.1. .a 
l ~:j i !:) 
9,9 

2'.~. f~ 

22.8 
16. '7 

23,() 
16. !'5 
~). 3 
~3. () 

23.0 
l6. ::; 
13,B 
24.5 

22.0 
24. ~.) 
22,() 
24. !:5 
9,4 

23, El 
9.4 

23 .1~ . 
<;>,4 

22" :3 
10. () 

<'.) ,., 
7 t •. J 

22.3 
10.0 

23. ~5 
20. 0 

20 .() 
4 •. 2 
:l ,O 

?,(). 1 
8. (1 . , 
II, 2 

• 

21.6 
2n,,9 
16. ~:) 

:rn .9 
:I. 9. () 
5. ~'5 

21.6 
28. '? 
:l '.i'. 0 
24. :~ 
27. !5 
2•l. ;3 
27. ~) 
:I. 7, 0 

7 t ~:_j 

2~.'' () 
26.B 
2(). () 

23.() 
26.~:5 

20.0 

2B.::; 
~~3. () 

2:3. () 
;~}. 0 
23.0 
~"7. 0 
~!.1, B 
29.5 
21.B 
2<.'.i .~:; 
21. ,() 
28.0 

21.0 
:rn .o 

21.0 
2'7. !3 
20. ~5 

27.5 
20.5 

t'>• 0 
23.0 
2B, :• 
20.0 
6.o 

• 

Br1L.INITY <PPT> 
ME1'ii'1 MIN 

0. 0 0000 
(). 6!:\000 
1.~~'i'Ui? 
1 • 2~:.=j()\)0 
0. ()()()()() 
0.6500() 
:l,O"J'73C 
0. 00000 
(). ()()()()() 

(). 6!'5000 
:L , 0"?738 
(). ()()()()() 

1,0tB3:3 
o. n;ooo 
1. • 0833:3 
(). 7!'i()()() 
(). !50000 
(). ()()()()() 

:J.,0'71•L3 
1. '?6'.2~50 
0. ()()()()() 
O.OGOOO 
:l • 2000() 
1, 3'i'!5D3 
0. ~~~=.:jOOO 
2 • 2~::i000 
::l, OB333 
2. 2~)000 
:~, OiB33 
2. '7!'.';000 
2>J.666J 
2 t ·7~.)()l.)\) 

2.16667 
8. 70(i()() 
i3. 6~5;;~.2~; 
G.713000 
B, 6'.i'444 
6. [)()()()() 
8. 0027:3 
"' • ; .. ! :'i ()() 0 
6. 6()()(\0 
a. o:~:.2n 
6. :2:':i00() 
5.100()0 

6 • D"? !')() () 
5 • .I()\)()() 
~)' 3.:_;;~236 

6, B7!'\00 
2.16-Si.'.>7 
4. ~)()()()() 
::. . :~o HJ6 
4.50000 
2.1666"7 

• 

(). 0 
o.o 
o.o 
1. 0 
0. () 
o,o 
o.o 
o.o 
(). 0 
() . () 
0 '() 
0. 0 
(),.o 
o.o 
(). 0 
0. 0 
0. 0 
(). 0 
o.o 
(). 0 
(). 0 
(). 0 
0. 0 
0. () 
() . () 
:l t !;5 
0. () 

0. () 

o.o 

0. () 
6. ::; 
(). () 

6. ~:; 
0. () 
'7 1::· 
\.J • ~J 

(),() 

3. ~) 
(). 0 
-:5. :5 
3. () 
0. () 
:·5 I 5 
;3. () 
() ,. 0 
3 t :3 
o.o 
0. () 
o.o 
1.0 
o.o 

(). 0 
3.!:.) 
4. () 
1. ~:; 
(). () 

4. () 
(). () 

() . () 

~-~. ~:; 

4.0 
(). 0 
3 t ~5 

3.0 
3. ~) 
3.0 
l • () 
0. () 
4. ~3 

0' () 
0. () 
4 .:') 
3.5 
1. () 

6. ~5 
:5. 0 

12.0 
:L 4, 0 
:l2. () 
14. () 
:1.2 '() 
:L 4. () 
:L:I .• () 
10. 0 
14.0 
11. () 

f:j ,() 

:l (). ~) 
'.i' • () 
u + (j 

10. !:i 
S' .o 
i.::- 1:· 
.J • ...J 

1l. () 
10. :;; 

'i',O 
c:· r:
'"'''·J 

• 
b;j 

• 



• • • • • • • • 
Table 14 • - Continued. 
B, TYRANNLJS SEASONAL MEAN CATCH PER UNIT EFFORT CN/T>-1975, 

LOCr-lTION 

SE32 
SE32 
SE:12 
SSC1 
SSC1 
SSC1. 
SSCl. 
f:iBC2 
BSC2 
SSC2 
S~iC~ 
SW11 
SIJ11 
S\H2 
SJ.l,112 
Si·J:.!1 
St·f21 
S\.J2:l 
El;.!'.::1 
s1n2 
S~J22 

S~i22 
StJ~1 .2 

l·J-11 
~J-:l :l 
~J-11 

l~-11 

~J·-12 

W-12 
tJ-12 
l.J·-l2 
~l-21 

W-21 
lJ-21 
~J·<~1 

l·J-22 
W-22 
~J-;.~2 

l~-22 

l.J-·31 
~J--:31 

W-3:l 
l.J-31 
l.J-32 
W-32 
~J-32 
W-32 

SF'l\ING 
SUMMEf.: 
F(-il.L 
WlNTEI~ 

SPRING 
SUM ME:~ 
Fi"'1LL 
l~INTER 
s1:·RHW 
SUMMER 
f,<;LL 
SUMMFI'.;.; 
F.~LL 
SUMi·1F.:I'( 

WINTER 
SF'f(HJG 
BUMr1ER 
f ,~,u. 
WINTER 
SFF~JNG 

GUMMER 
Fr:'.\L.L 
WI.NTL::R 
SF'fnNi:; 
SUr·lMEi'=: 
F:~LL. 
l·JINTEI'( 
SF'f(ING 
SUMMl:OI~ 

F•'.1LL 
l,llrHER 
Si:·f( I NG 
SU MM El;: 
Fi'-iLL 
l•JINTEf( 
flF'fU NG 
SUMHEF\ 
FALL. 
WINTEi'=: 
BF'r\ING 
SUMMEH 
F;~1LL 

W Itfi"EI:;: 
SPFnNG 
SUMMrn 
Ff',L.L 

OBS 

8 
18 

9 
8 

:11 
25 
20 

8 
l1 
24 
21 

4 
3 
1 
2 
3 
6 

16 
10 

3 
6 

15 
9 
4 
6 

18 
16 

4 
6 

20 
17 

2 
6 
3 
3 
2 
6 
3 
3 
4 
5 

J. ~.:; 

'/ 
4 
5 

13 
7 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

0.00000 
o. o:;~556 
0.33333 
0.00000 
0.90909 
2. 0·1000 
3,30000 
0.00000 
o.54~45 

0+4:lii67 
0.42B57 
o. 2:sooo 
o.6.:..:,67 
0. 00(/00 
;5. 00000 
()' 00000 
0.16667 
1 • ·137:50 
1.30000 
0.00000 
0.00000 
0.33333 
1. 00000 
0.00000 
(). 33::;33 
2, ::iOOOO 
1. 4Tnrn 
0.00000 
0. 1.6<'>6? 
1. 2::'i()()() 
3. ~58B24 
0.00000 
0.16667 
1.00000 
3.00000 
0.00000 
(). 333.33 
7. =~~n:13 
0. 6.:i667 
0.00000 
(),40000 
1. 4000() 
:l. 8~)'7 jA 

() '00000 
0. ()()()(.\() 
0. 30?6'/ 
4 .1·i28<'> 

() 

() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
:l 

() 

1 
3 
0 

1 (l 
38 
22 

0 
6 
4 
4 
1 
:l 
0 
6 
0 
1 

14 
9 
0 
0 
2 

2 
36 

4 
0 
1 
9 

13 
0 
1 
2 
t. 
0 
2 

19 
2 
0 
2 
6 
7 
0 
0 
3 

17 

TEiii''El'~1~TUl~E < C) 
MEAN MIN MAX 

1:l. 2071 
24./172 
1!5. 94.44 

4.92'.7:L 
:L2. 72'?!::.i 
2~5 f 2".i"'7~5 

16.240B 
~i.0521 

j_2. ?2?!:.) 
25. l::.':B\S 
j.~':-.29~LB 

24. ?2'i2 
:L?.8:LS7 
22 ~ 2~S()0 
:l ~.:i to 2?~5() 

'.'.'i. ~'i00() 
11.5'i'.1.7 
2~). 217~:.:; 

14, OB::-i4 
::; • :sooo 

11 • 3:"i00 

14. 7137::; 
6. 21:~:'.) 

1:l.461~? 
25. 1 ()(>4 
1.6 • ::102? 

\-:,. 2:L 2~:5 
1~3' .. 5'?~10 
2;5. :L:l .1. ;5 
1:5.42:'H 

'.5.4!500 
12. 2:lli'7 
2!:5.5:L,S7 
1:3. 95!3:3 

!3 t 4500 
12 • 2U,? 
2!'i. :il6'7 
1:3.9:'.i~B 
6, i>~iOO 

1:l.3'700 
2~=5. B3\-S 7 
15.2286 

cS. 6:'500 
11. 3?00 
2~5. 8500 
1~5.2286 

1. () 
20.1 
l:l. 0 
0. :~ 
1.3 

20.:5 
9.8 
0.2 
:l. 3 

20.3 
9.B 

22.0 
10. /.; 
22.0 
lO, {; 
5.0 
~5. 2. 

21.' 0 
[). 7 
5.0 
3.2 

2 :L. () 
B • '7 
4. () 
.3.2 

19.9 
9 .:I. 
4. 0 
3.2 

9. i 
4.0 
2.6 

24.7 
1:t • () 
4. () 
2.6 

2•i. 7 
1 :I.. () 

f). 3 
2.!:1 

2(\.9 
10.0 

2.8 
20.9 
1().0 

2:Lo 
28.1 
20.0 
12.0 
2:L. 9 
29.B 
20. () 
12.0 
21.9 
29.8 
20. 0 
27.8 
2.3. 8 

20.0 
6.0 

21. () 
29. ~~j 
113. 5 
6.0 

21. () 

20. () 
B+2 

21..0 
28.5 
20.0 

8 
,., 

\ .,._ 
21.0 

20.0 
6.2 

21.0 
26.9 

21.0 
26.9 
16+5 
a.s 

21.0 
2 11. () 
18.9 
8. fJ 

2:l ,O 
29.0 
18.9 

• 
!31'.11...H!ITY <PF"r> 

ME1:1N MIN 

4, :':iOOOO 
5 ,5?,S68 
4. '/!~()00 
3. 72tl!57 
2. 025'17 
5, ~.iT708 
4 .04:0.:iOO 
3. 7;:!B~:)'J 
2. 02:59'7 
~5. 6!:_)4b~.) 

;?; • 9:1.465 
6. 37'.500 
3. ~5fl333 
9.00000 
J.. '.,'5()()()() 

1, ?!:iOOO 
i, B7~500 
-4. 6 "72')2 
~~. ~:5..!>250 

2, O!E:3:3 
2,'20!333 
4. 7::i?J.4 
3. o,s2::;0 
1.12!'500 
2, B333:1 
2. 73646 
1.92009 
1 , :I. 2~500 
2.37500 
~3. on:13 
1. <31078 
0.00000 
1'6:!!':!00 
1.50()()() 
1.41c567 
0. ()()()()() 
1. c,2:soo 
:l. !30000 
1.4Ui67 
0.29167 
1.?0000 
2.:H33~'.\ 

1 • fl'?500 
() • ::! 'J:l 6 7 
1 • '/0000 
:L .136538 
:L,892B6 

o.o 
2.0 
1 • () 
(). 0 
0. () 
() ' () 
1 • () 
o.o 
o.o 
o.o 
1.0 
2. () 
o.o 
•/, 0 
Q. 0 
o.o 
o.o 
o', o 
o;o 
().j 0 
olo 
0; () 
o.o 
o .. o 
Q,O 
o.o 
o.o 
0. () 
(). 0 
0. () 
o.o 
o.o 
o.o 
o.o 
o.o 
0. () 
(). 0 
o.o 
o.o 
o.o 
(). o. 
o.o 
0.5 
o.o 
o.o 
0. () 
0.5 

• 
t·lf.rX 

1 :L. () 
1 (). :5 

9. () 
6. () 
9. () 
9. () 
9.0 
f., • () 

9. () 
'r . o 
'i. () 
9.0 
(3 • 0 
<;>. () 

~). () 

7. () 
10. () 
10 ,\) 

.!...\tO 
7. () 

1 ()' 0 
3. () 
7,0 
8. () 
i'i.O 
:z, • () 
7' (l 
c,o 
6 ,() 
o.o 
4,5 
-1. 0 

0. () 
.. 1.5 
·1. 0 
2. () 
:L. 0 
4 t ~:-.; 

n. o 
4. () 
1. () 
4. ~5 
!:),O 
4.0 

• 



• 

Table 15. 
t). TYf;:t1NNUS l'.lU1SOl·l(.1L i1EAl'I CATCH PEB UNI r EFFrmT ( N/1 )-·.L '??/,. 

CHr11 
CHA! 
CHA1. 
CilrH 
CHr~2 

CH1~2 

CHA2 
CHr~2 

CH1;3 
CHA:3 
CH1'Y3 
CHf.;3 
CH,~4 

CHA4 
CHr-i•1 
Cl!{1•1 
ClirY~ 

LHfi5 
CHI~~) 

CHr.5 
E-· 11 
E-·11 
E-· 1:l 
E-1.1 
:::-·:12 
E-·12 
E-·12 
[···1.2 
E·-:U 
E-~'l 
E-2i 
E·-·21 
E···n 
E·-22 
E-22 
E-22 
E-·::51 
E-31 
E-31 
E-··31 
E·-32 
E-32 
E···::::·~ 
E·-3.~'. 

E-··41 
E·-4:1 
E--41 
E-41 
E-42 
E·-42 
E-,12 
E--42 
[-~ii 

E--:J1 

• 

WINT El:;; 
Sf' RING 
SUMMER 
r:·?,LL 
~JINTER 

SF' RING 
SUt;;ML:f:;: 
FALL 
~JINTER 
SF'IUNG 
SUMMER 
Frll ... L 
I.JI NTEI:;: 
SF'f<ING 
SUMMER 
F,;t.L 
~JIN Tm 
SF'FnNG 
GU MME!': 
FAl..L 
WIN Tm 
Si='fdNG 
!:>UMMEli: 
F1~LL 
WINTt::fi 
tiF' f\ I NG 
SUMMER 
F1~1LL 
l~Ii'JT[f( 

~iF'RIMG 
SUi'/M[I'\: 
FtciLL 
WI NTl::F\ 
SF'EJNG 
i:;Uj•iMER 
FM .. L 
wnr;·i::1:;; 
[lF"FUNG 
SUM~iEI'~ 

FALL 
~J INTEi~ 

s::·r~ I i·HJ 
SUMMlc:r•: 
F{;LL 
lHNTEF\ 
SF'F:H!G 
EllJMt1ER 
FM.L 
~JINTER 
Si·'f(ING 
SllliMER 
Ff.1L.L 
WIN fEi·i 
Sl"F\ING 

• 

DBS 

1 
6 
8 
6 

6 
14 

8 
3 
6 
7 
6 
3 
7 

12 
10 

10 
:1 
4 
7 
9 
6 
4 
7 
9 
6 
5 

10 
I') •I 
.... .L 

9 
21 
1 ·i 

2 
7 
'I 
6 
2 
7 

6 

8 
1 ..., .... 
11 

5 
7 

12 ., . 
.L.L 

2 .,,. . .., 

• 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

0.0000 
0.3::;33 
0.0000 
(),0000 
0.0000 
o.1667 
0. 0000 
o. 3nrn 
0.0000 
0. :5000 
o.:L42'i' 
1,500C 
0, OC•OO 
0.5714 
0,5833 
1. :woo 
0.0000 
0. ;.~000 
1.3000 
2. 000() 
()' 0000 
0.2057 
0.8i3i39 
o. ~moo 
0.0000 
0.1429 
0,111.1 
0,666? 
(),0000 
0.2000 
0, BO'i'5 
0 .1~333 
0. 0000 
(),4444 
o.;:zB1 
0. 35?1 
0 ,. C-000 
0.42B6 
(),666? 
0.666/ 
0.0000 
o.2f.l57 
() .~1333 
1.0000 
0,0000 
0 0 2~:i0(J 

10, •)833 
1.0000 
0.0000 
0. 2<:1~;)7 
0 + 583:~ 
0. ~;; 't ~:;5 
0.0000 
0.0000 

0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
() 

0 
0 
0 
() 

() 

• 

0 
2 
0 
0 
0 
1 
0 
3 
0 
3 
1 
6 
0 
" ..... 
4 
8 
0 
1 
8 

14 
0 
1 
5 
1 
0 
1 
:I. 
2 
0 
2 

1 
() 

;5 
3 
2 
0 
2 
;:; ,, 
0 
1 
1 
.3 
0 
'1 
"· 

98 
7 
0 
2 ,_. 
~· 
4 
0 
0 

• 

TEi·1PEF\1~1Tl.Jl'-:E ( C) 
MEAN MIN MAX 

1.. ?~500 
1 ::; I :?.f300 
2·1.IJC:l2 
12. 07~')!) 
~!I 9~H'J0 

1:.> •. 5000 
2~5. :lO?:l 
15.2.4:~7 

3.'3~:)00 
1.,·1.6os:3 
~!:5. 2000 
14. 4:'i83 

::).8000 

24,370!3 
15.1b~"j() 

~:! f' ~)0()() 

12, 93,SJ 
24.7672 
13. 8::;00 

2 .1 'l'.:i8 
13.7f.U3 

13.4000 
2.1.9::":'f:l 

1~5. 7£133 
24, c>??B 
13.4417 

2.f.l200 
12. ~)9l1 
24, c>?3B 
16 • .:,200 
2.8200 

1. ~5 I 23'.)4 
2-1. c·/38 
1.?c:l.00-'.) 
2.7000 

L":LOl.6? 
2~5 .. 05~)6 
12.20t1] 
2.7000 

1:5.0l67 
25. o~:;~:il\ 
12~2Gf:l:J 

3.7800 
13.2706 
2•i. ~)083 
1~5.600() 

;5. 7000 
1;5. 2786 
2'i. 4~~rn 
1!5. 60()(; 
::s.2nrn 

14.412:'5 

:l • ~:=; 
10.1. 
23.5 
6.0 
:J .• 7 
? • () 

!3 .o 
2.0 
6.f., 

24.0 
7. 0 
1 • () 

23.2 
6,5 
2.0 
7,5 

23.0 
6 .1 
1. !5 
7. 0 

~~ . () 
1.5 
7,0 

22.'I 
5,0 
1.0 
7.1 

22 .. !5 
6. () 
1.0 
'1+5. 

6. () 
1.f:l 

5.0 
1. 8 
<'> .!5 

22.~ 
5. () 
(). ~; 

6 "' ... 
6. J. 
0. ~5 
t1 + !:i 

~~3. 2 

• 
6. :L 
3,0 
7. ~.) 

2.0 
:l 'i' .') 
26.0 
20.'i' 

6. ~:; 
1.7.4 

20.8 

21.2 
.., • C' 
..:..(J t .. J 

20 .1 
6. ::s 

~!1. 3 
26.0 
21..2 

20.0 
'"> • r--
.:..<l .~ 

22.5 
:5. 1 

20.1 
26.9 
22.2 

!'.). 1 
20.1 
26.9 

4.B 
22.a 
28.B 
24.1 
4.8 

22.8 
2B.8 
24.1 
3. () 

22.0 
27.5 
19.5 

::1. 0 

7.9 
21.5 
~!6. 0 
21. ~:j 
7,9 

21 •. !::; 
26.0 
2:1..5 

~.~' B 
22.0 

• 

Gt1L. Ii·! I TY (!''PT) 
MEAN MIN MAX 

9. ()()00 
6.0167 

:J. :L. 062'.:i 
1.0t'l:l.67 

;5 • 6~:;()0 
3. 9167 
8.2679 
FJ. 3n:.o 
l. ()()()() 
~~.:B:B 
5 t ~):3!:)7 

4. 08:5:5 
0. 666/' 
2.0714 
4 ';)()()() 
4. :3~:;,-;.o 
2. '.'.)0()() 
1.2667 
3.2:1.U 
2 C· ·4~2flc!> 

4.0fl33 

7. o~:.:;~:jb 
6 .9:l6l 
4.0D33 
4. 0000 
'l. 0~5~)t, 
,<,;. 9 :I. c:1'7 
4.1000 
2. f:i:l44 
6, BJ3~-i 
.:,, 13000 
4. :i 000 
:1 • :I. ::! ~:.) () 
6.<'l:B:3 

1. 50\)() 
3.6429 
4.4722 
4 .16.:'J"i' 
1 • ~'j() 0 () 
:3. ~·5~5'?1. 
4,.1,722 
4.:lc')67 
1 • 7()00 
2.~s-17/., 

4. ~.!000 
4.B:l.B2 
1 • ?()()() 

4. ~~coo 
4. 8:ll32 
2.0000 
2.::>000 

• 

8 
1 
6 
4 
0 
0 
4 
3 
() 

:l 
2 
0 
0 
() 

1 
0 
2 
0 
1 
() 

() 

2 

3 
0 
0 
2 
0 
0 
0 
2 
ii 
1 
0 

(i 

l 
() 

0 
0 
0 
1 
() 

0 
1. 
1 
() 

2 
0 

10 
8 

i 1:-:" . .., 
·1 , 
d:J 

B 
1 () 
13 
j .\ 

2 
6 

lO 
'i' ,., 
·-13 
7 

:10 
:~ 

9 
1l 

9 
8 

l () 
1? 

9 
8 

1. () 
"i2 ,., 

8 
-, , 
9 
2 
6 
7 
9 
f... 
B 
7 
9 
6 
a 
7 
'/ 

!5 

• • 



• • • • • • • Table 15 , - Continued, 
[I' TYl'\AN/~U~.: ~)E1V:i(Ji~AL ME.flN Ct':ffCH PEI\ UH IT EFFCli':T (run··-:!. '7'"/ (,. 

LOCATION 

(-51 
E-··51 
E-~12 

E-52 
E-52 
E-52 
E-61 
E-·61 
E-61 
E-61 
E-62 
E-62 
E-62 
E-62 
nEil 
NE11 
NU1 
NE12 
NE.1:2 
NE:l2 
Nl':21 
NE21 
Nl::"2:l 
NE22 
NE22 
NG'.2 
IHHl 
NJ.Ji:l 
N\,111 
N~J11 

NIJ12 
Nl·H2 
NIH2 
N[,J:l 2 
NW2:l 
Nl·J~~ 1 
NW21 
Nl·J22 
Nl1J~!2 

Ni..J22 
f{ I :l l 
Vi:l 1 
RI11 
RI:l 1 
RI12 
RI12 
f~! :1:2 
f'\I:l2 
r\I:!l 
rU21 
f\12.l 
l"I21 
RI22 
rn22 

SUM MEI~ 
Fc~1LL. 

lHNTER 
SPfnNG 
SUM MEI'° 

WINTER 
f:iF'R ING 
SUMMEI:;: 
Ff.1LL 
l.JINTEJ;: 
SF'f\ I NG 
BUMiiE:f\ 
Fi·) LL 
EiF'FUNG 
SLJMMG;: 
FALL. 
Sf"f"ING 
SUMMl:I'-: 
F1iLL 
SFl;:JNG 
SU MM El~ 
FALL 
SPRING 
fJ!.JMMEI~ 
F1;LL 
WINTER 
SF'f\ING 
SIJt-:MEJ;:· 
Ft1LL 
lJINTEF! 
spr::rtw 
SUl'iMfJ\ 
Ff.1LL 
SF'RING 
~llJ~'1MEJ:;: 

FALL 
SPl:::ING 
SUMMER 
Fr'1l..L 
WHITER 
S!=·rnNG 
SUMMER 
FALL 
l,JINTER 
SF'f~ING 
SUMNEH 
Fr:'\ LL 
vlHlTEf;; 
SFRH\G 
GUMMEf\ 
FALL 
l,JirJTEF\ 
spr;::i:NG 

OB fl 

'J ··-
5 
7 
6 
2 
1:
..J 

10 
7 
2 
!5 

i () 
7 
4 
6 

4 
1:.,, 
5 
1 
1 
1 
1 
1 
1. 
:~ 

6 
1 () 

7 
3 

lO 
7 
1 
3 
1. 
1 
3 
1 
-1 
'-' 

? 
9 
6 
:~ 
6 
9 
6 

7 
11 

6 
3 
7 

CATCll/l!NIT EFFUJ;;T 
MH1N llIN MtiX 

1.:;714 
0.6667 
0.0000 
0.0000 
.t. 4286 
(),1667 
0.0000 
0.2000 
2.2000 

15 .1429 
0.0000 
0,6000 
2 .1000 
2~42B6 

0.2:300 
4.l,S67 

50.2000 
0, !'iOOO 
1.4000 
1+6000 
1. ()()()() 
5.0000 
l.0000 
0.0000 
9. 0000 
0.0000 
0.0000 
0,3333 

l8.9000 
2.5714 
0.0000 
(),3333 
ii, 9000 
1.2857 
0.0000 
7. 6tJC)7 
0.0000 
0.0000 
4,3333 
0.0000 
0.0000 
0.7:l43 
0.4444 
3. 3:n3 
(). 00()0 
0.1.~67 
o.:n:B 
J., 5C•OO 
0.0000 
o.71.4:~ 

2.6364 
0. 66,57 
0.0000 
(),~:J'714 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
1 
0 
0 
0 
0 
1 
5 
J. 
() 

9 
0 
() 

0 
() 

0 
0 
0 
C; 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
o· 
0 
0 
0 
0 
0 
0 
0 
0 

4 
1 
0 
() 

5 
1 
() 

1 
7 

67 
0 

16 
1 

H1 
222 

2 
'J 

6 
:L 
5 
1 
0 
9 
0 
() 

85' 
15 

0 

',., ··-,:, 
0 

20 
0 
0 
9 
0 
() 

:5 
3 

19 
0 
1 
l 
6 
0 
3 

12 
3 
() 

2 

TEi·JPEF~1~ TU!\E ( C) 

24.EJ2:l4 
12~f.>6.! .. '/ 

3 + 2·1:50 
:LA .. ~:1.2:'5 
2"1tG405 
12. f.,.f,67 
2. (; /'!50 

l2' 9:300 
24. ~:=.:ooo 
1:L 71.<\3 
2. 6"7'.50 

1.2~'?300 

24' '.'0000 
1~~. 7t4:5 
14.47:')() 
24. ,f,f:l:33 
n. 3400 
:t .-1 "·41'!~·0 
24. ::;9:'i() 
n.:3400 
14. '.)0()0 
25.0000 
7.~)()0() 

14,5000 
2~). 0000 
7. ~5000 
:3,.4:l.6'? 

12. 0!58:~ 
24.9700 
J.·1.1:l43 

:5•titt,J 
12.osa3 
24 ~ {/\!>~)() 
1.-'i + 1214 
j, 4 • 2 :')() () 
24.9167 

8. ()()()() 
14. 2!500 
2·1.n67 
8' ()()00 
4.:~:->:B 

14. :1::~00 
24. '1'144 
j.:5, 8'?'.,,iO 
4. 333~-I 

14+3200 
24.99H 
1 3 • fl'!' !')() 
4' '.)()()() 

j 5. 72'.50 
24·9'364 
14+3667 

4+5000 
J.5~ 7250 

23.0 

7,5 
2:3+ 0 
~3. () 

7. 0 
22.6 
6.0 
2.2 
7.0 

22.6 
6.0 
7.2 

23.3 

23,j 
~:; • cy 

14.5 
2~5. 0 
7.0 

1·1. 5 
2~5. 0 
7.0 
2+0 
6.7 

23.5 
6.8 
2.0 
6.7 

23.5 
,-S.8 

14. :l 
24.4 
8.0 

14, :L 
24.4 

B.O 
2.0 
.L 1-, 
u•...:.. 

2:'5. :l 
'7 .o 
2. () 
6.2 

23.:l 
:;;·. () 

2. () 
6.2 

23.0 
6+0 
2. 0 

• 

26.B 
22. '}' 

2:.~.() 

26+8 
22.9 
3. () 

19.8 
26.1 
22.2 
~Lo 

19, B 
26.1 
22.2 
~~2. 1 
26.0 
2:1. .o 
22.l 
;,~{'). 0 
21.0 
14.5 
2~.). 0 

14.::. 
2!:.:;.o 
8. () 

20.2 
26+2 
23.1 

'.20.2 
26). 2 
2~5. 2 
14.4 

14.4 

8. () 
7+0 

19.7 

7.0 
19.7 
26 .i3 
22.::; 
7.0 

22.3 
26+6 
23.7 

7,0· 
2:;.~ ,3 

• 
!3i";I... JN HY ( pp·r > 

ME1~N NIN 

:3 + !50000 
3. :L'.'iOOO 
2' 00000 
2. :rnooo 
3. !:iOO()() 
3, OB333 
3. nrnoo 
1.!30000 
3. B!SOOO 
2.50000 
:1. r;ooo 
:L + 80000 
3. 8!5000 
2. ::;oooo 
o. B7~rno 
2.o:n:n 
1. 000()() 
o . G '? :rn o 
2. !3000() 
1. 00()\)() 
1. 0000() 
1 • 00000 
(). 00000 
:I.• 00000 
:L. 00000 
0. ()()()()() 
1+8.3333 
1.0:l.'167 

2.50000 
1.83333 
1.0:IM7 
3, (~juo~=:;\+i 
~~. 50000 
0.00000 
3, t::B33 
1.00000 
0. ~;oooo 
3.B3333 
:I • 00000 
1.:-n·::;33 
2.10000 
5.027?8 
4.7000{) 
1. 3::;3:53 
2.10000 
::; • :L ()O <'8 
4, 78~B3 
o. rn3:·~::; 
2. 00000 
4. ?:')()()() 

4. 41M17 
o.83333 
2.00000 

2 
0 
2 
0 
2 
() 

3 
0 
1 
0 
3 
() 

1 
0 
() 

1 
(} 

0 
:L 
0 
:L 
1 
0 
1 
:I. 
0 
() 

0 
1 
0 
0 
(i 

1 
0 
0 
:? 
1 
0 
:5 
1 
() 

2 
2 
0 
0 
2 
2 
() 

() 

() 

:l 
0 
0 
() 

• 

8 
2 
t::
,J 

5 
B 
4 
4 
6 
8 
4 
4 
6 
8 
2 
4 .. -
,J ,., 
.~ 

:I. 
:I. 
() 

:l 
:I. 
() 

::~ 

.. , 
,) 

6 
7 
() 

·1 
1 
(1 

4 
:L 

9 
8 
2 
:5 
9 
B 
2 
4 
B 
[j 

2 
4 

• 



• 

Table 15 • - Continued. 
B, 1YR~NNUS SE~SONAL MEAN CATCH PER UNIT EFFORf <N/T)-19761 

• 

LOCATION 

RI22 
Fn22 
GE01 
SEO:I. 
SE01 
SEO! 
SE02 
sr::o2 
SE02 
~3E02 

SE11 
SE11 
SE11 
SE11 
SE12 
:3E .l ~~ 
~iE12 

~>El 2 
SE21 
~1E21 

SE21 
SE22 
SE22 
SE22 
f.i!::3:t 
SEJ1 
SE31 
sr-::31 
E!E:32 
SE:.32 
SE.32 
SE32 
SSC1 
~jSCl 

S~3C1 

SUC1 
SSS2 
SSC2 
!3SC2 
B~3C2 
~3t>J:t 1 
f;Wll 
SW11 
SW11 
f:Ji·Jl2 
StH2 
SW12 
i3W12 
SW21 
s1,i21 
S~J21 

S!Ji1MER 
FALL 
!.JIHTrn 
SPF;;ING 
SUMliER 
r~M.L 

l.JINTER 
SF'H ING 
SUMMER 
Ff~LL 
WINTER 
SF'IUNG 
SUMMER 
FALL. 
WINTER 
i:.~PF~ I NG 
SLIMMER 
F1·)LL 
~)i"'l'\ING 

~iUMMEi'\ 

Ff..'1LL 
SPF\ING 
GUMMER 
F1;LL 
~iIIHEf<: 
f.lf'F: I NG 
SUMMER 
Ft-1LL 
WINTEF\ 
SF'f~ I NG 
!3UMMEi\ 
FALL 
l·Jlt·ITE!'( 
:JPF~ING 
GUMi1ER 
Fr1LL 
l.JI NTEI;: 
f.ir''f~ING 

f.iUMMEF: 
F1:.·,L.L 
WINTEF: 
SF' FUNG 
SUMMER 
Ft:L.L 
WINTER 
Sf'HING 
~>UMMEF~ 

FALL 
~JINTEH 
SF'f\I NG 
SUMMEF\ 

• 

DBS 

1
,., 
.:.. 

6 
1 
6 
5 
l 
1 

5 
6 
2 
6 
8 
8 

5 
8 
7 
4 
6 
4 
4 
6 
4 
~5 
B 

16 
11 

6 
1.6 
u 

9 
16 
29 
20 

9 
:l6 

2() 
1 
4 
7 
4 
1 
5 
8 
0:,J 

6 
8 

15 

• 

C~TCH/UNIT EFFOHT 
MEAN MIN MAX 

0141667 
1..50000 
0. 00000 
0. 0:;;:333 
0100000 
011.4286 
0.00000 
0.00000 
0100000 
0100000 
0.00000 
0100000 
0.12500 
0100000 
0. 00000 
0100000 
0.00000 
(). ~i7:l 43 
0. 0()000 
0. 000()0 
0.00000 
0.00000 
0.00000 
0.00000 
0. 00000 
0.87500 
0.312:'.)() 
0109091 
0.00000 
0.16667 
0.00000 
01rn1a2 
0.00000 
()' 2:'.'i00() 
0, :'.-i~H72 
0. 900()0 
0 I 00000 
0. :L ::~~)00 
0 + ~55:l 72 
()I 30000 
(),()0000 
0.00000 
o.!':i7143 
4. 7::i000 
0. 000()() 
0.00000 
1100000 
l • 2()().'.)0 
0.00000 
0112t:rno 
1140000 

• 

0 
0 
() 

() 

0 
0 
0 
0 
0 
() 

() 

0 
0 
0 
0 
0 
() 

0 
0 
() 

0 
0 
0 
0 
0 
() 

() 

0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
() 

0 
0-
0 
0 
0 
0 
0 
0 
0 
0 

3 
7 
0 
3 
0 
1 
0 
0 
0 
0 
0 
0 
1 
() 

0 
0 
0 
2 
0 
0 
0 
() 

0 
0 
0 
7 
2 
1 
0 
1 
0 
1 
0 
2 
6 
4 
() 

2 
4 ., 
"· 
0 
0 
2 

19 
0 
0 
4 

0 
1 
9 

• 

TEMF'EJ:o:ATl.JJ:;:E ( C) 
Ml:::~oN MIN 

2!'.i. 008:3 
14.3t><S7 

!'5 I 5000 
B ,5250 
24 .4!':i00 
1.018:1.43 

!:i, !'iOOO 
1.4. 3000 
24 I 4!'.)00 . 
9.:.~A17 

~5. '7000 
:1.4, B:53:5 
24 I 6:5 . .S2 
12t0562 

~5 I '7000 
:l4+4700 
24, ~:;1 ·:;;,s 
101f:l::\!)/' 
14, B~>'5El 
24. 86Ci'7 
n 1 ~'i?::;o 

14, 8'r5B 
24.866'7 
13.::;nrn 

:3. '7200 
13.:1937 
;!·1 I '7~i94 

l.4.51B2 
~5. noo 

14. HJ:B 
24 .• '7~512 
1.4.~i:l.B2 

3 .10s::~ 
1311'180 
24. 660~5 
LS. 297:'5 
~5, :!. 'i'O~'i 

:t.3. 22:so 
24. ci6o:·~ 
1612975 
~5. 000() 

l~"i, OT50 
25. 0~=500 
1:L I 17!50 
3. 0000 

14.2::rno 
2:5.0312 
1. ;·5. 06()0 
~5. !5583 

:L4, 1375 
2~:5. 0900 

• 

23.0 
6. () 
5 .. 0 

23.0 
t:=i. 9 
!5 .o 

10. () 
23.0 

2.0 
612 

2~5. 0 
5. () 
2.0 
6.2 

23.() 
5. () 

1().2 
23.4 

I!."" I::" 
.. J • • J 

10. 2 
2~3. 4 

1 I() 

7 I() 

22.9 
·1 '() 
1.0 
7 I() 

2219 
4. 0 
0.2 
4.6 

22. :3 
6 ,(°) 

0.2 
4.6 

22.3 
6.0 

10. 8 

6. 0 

101 B 
23 .. 5 
6.0 

1. 0 
7.0 

23.3 

26. ~5 
. 2~5. 9 

6.0 
19 .1 
25.() 
1 '.~. 7 

610 
1911 
2~5. 0 
17,8 

r.:· c:... ,. ~ 
19.8 
27.0 
20.'7 

1'i'I0 
2'?.0 
201·0 
1B. :3 
26 .!) 
2015 
rn 1~'i 
26. ~5 
20.5 

6.f:l 
:I. '"I 1 f:l 
28.0 
201!3 

6.B 
1'.il.!3 
2f:l.O 
20.8 
6. () 

2:::.~. <_i' 

29.0 

6.0 
22.'J 
2910 
">'') f;:" .:...:..+ •. J 

3.5 
1'7.8 
2610 
1f3. 2 

:L:'..i 
1718 
:~6. 0 
20.7 

20.5 
28.0 

• 

~:>;il..I N ITY ( f"F'T) 
ME1·'.1N MIN 

5. 062!5 
4. 4:1.,,·7 
2.0000 
B. !:iOOO 

1. 2 I 4::;00 
1:1 .• 2B!'.i? 
2.0000 
8. 5()()() 

12. 4:'50() 
10.0333 
4, ?:"iOO 
6. ::;ooo 

111~~fl:l.3 
1 (). B'7~)0 

4 • '7 !'.)() () 
/J. fl/'~50 

:L1.2i'.~:!.~3 
10. 2B~~;7 
5, !:iOOO 
9.6417 
9. ~)()()() 
:5 • ::; () () () 
'J. 72~:.:i() 
'i. !':iOOO 
1.. 30()() 

4, !'.Pt 4 
s.nrrn 
8 I i:·51i4 
1. :3000 
5.()0()0 
8 ,B•i3B 
B, :l :-5,:;4 

3. :u344 
7. 66~52 
7. 3()()() 

3 .:2292 
313344 
7. 66~::;2 
"7. 3000 
~'i • '7 !)() () 
4. 2!''i0\) 

10.6429 
8,()()()() 

::; • 7:"i () \) 
4, 4:'.'iOO 

10' :l !'Sci3 
9. 4000 

2. ::woo 
3. ()()()() 
7.6667 

• 

o.o 

1. 0 
() . () 
;! • () 
4. () 

10 I() 

6. () 
2. () 
4. () 

10. 0 
6. () 
2.0 
5. () 
9.0 
l. () 
2. () 
~'i. 0 
9. () 
7,0 
4. () 
B • 0 
f.i,O 
4.0 
G • 0 
6.0 
(). () 

o.o 
5 I() 

~5 I 0 
(). () 

0. () 
~:j. 0 
:.; . () 
o.o 
() . () 
:3. () 
(). 0 
o.o 
(). () 

~5. () 
(). () 

2. () 
6. () 
.I\ I() 

2.0 
6.0 
•l I() 

0 I() 

310 

Mt1X 

9.5 
fl • () 
2 I() 

12. () 
1410 
1. 7. () 
2. () 

12.0 
1.4 • () 
1'7.0 

B • 0 
1 :I. , 0 
1.:3. () 
15.0 

f:i,O 
11 ,\) 
:I. 3. () 
1 ~=: .•• () 

"l' 0 
1210 
1310 

'7 I() 

12.0 
1.:5. () 

? • () 
a.o 

:L:l • 0 
u.1) 

7. \) 
t:J. ;) 

:1.1 • () 
13.0 
9. () 
13 • () 

J.(); •) 

l :L. () 
9 I() 

8. () 
:L\). 0 
1:L.0 
6. 1) 

/.;,() 

1. ~). () 
j 3. () 

.:, . () 
1!:i. 0 
15.0 

9.0 
7' () 

12.0 

• •• 



• • • • • • • • • • Table 15 . - Continued. 
.r::, YYF<'i'1!mU~i GE(\SCi·/1)L ME1~1N C1'1TCH PEI~ l.i/'IIT EFFDi~T (N/T)···:J.)7,:,, 

(;(\TCl-//UN IT EFFDF:T TCMf"El~ATUF~IO: ( c) u,;LINITY <PPT) 
l.DC:Yr ION SEA~!ON OBS MEt-1N M:1:1-J il~1X ME.~N MIN M()X MEMJ MIN M;'.\X 

5l.J22 SUMMrn 15 0.00000 0 0 2~3. 09()() 23.3 28.0 ·7. ·7r.,607 3 14 
m.122 FALL 11 0. 6:5636 0 :--; J. ,, '~::.;409 4,9 21. :L ? • 63\~J~~\~~ ~J j4 
l~ --:l 1 tHIHEF~ 5 0.00000 0 0 :~. \./200 0 t tj -''I. 9 3 • !57~:.iOO () f:l 
W-·11 Sr'iUNG 1.2 0. 2:'.'iOOO 0 "> ,_ 1'.).0/'67 7.:L 2::1.0 J ' ~~j ... :, l~ 6 '? () 8 
W-11 SUMliEF: 21 1. 9047.:S 0 '"I 24, 'r 7B6 23.3 28. () ~) c ~i'~")6</0 2 10 
W-:li Fl'll.L 15 2>4~,667 0 11 1?. 0133 5,9 23,() 5.80000 () 13 
lJ-12 lJINTER 5 (),()0000 0 0 2. 9~.~00 o.5 4 .'i :~. ::i7'.:i0() 0 8 
w--12 ~WR ING 1:l 0.81818 0 3 1..:1. 3DC.>4 7, :t 23. () 1. "?()70"7 0 8 
l,1-12 f.iUMMER 2:l 0. El09~)2 0 4 2:5. 0000 23.3 2B.O :'i. 7~.1690 2 10 
l.J-1:~ F1~L.L.. Ui 4.J.2500 0 4~J :L-S :.!55?4 5.9 23. () ~5, 437'..'iO 0 13 
~J···2J. vJ HITEf( 2 0.00000 0 0 2, 1. ?:")() 1.8 ~~. 0 2. '.50000 2 4 
w--:~ 1 sr·r;::c1~G ~5 0.00000 0 0 1.:3 .1000 /. 1::· 

\.). ,J :1.7. :) o. ?::;ooo 0 2 
W-21 GUt'iMEf\ 9 9. 5~::;556 () 73 2~5. 7"722 2·1.1 27.0 ~~ • t; () ~:5 ~=5 6 2 5 
:J-21 f(iLL 7 2.28571 0 10 :l6. :l 3~.57 ,:, • 0 .'2:5. 0 4.44048 0 7 
W-·~'~' WIN TH: '1 •.. (). 00000 0 0 2.1750 :L .8 3. () 2. '."iOOOO 2 •l 
l-J--·22 SJ"fU ~IG 5 1.80000 0 6 13.10()() 6. ~) 1."7 • :;; () • 7~''j() () 0 0 2 
l·l··22 SUMMEI': 9 1 .T1"778 0 12 ~~~:;. 7:1.~~7 24 .1 27.() 3. i),)~5!"51.> 2 5 
l·J-<~2 FALL 7 (),/'1429 0 4 :l6.l:'l~'i7 6.0 23.() 11. 4·rn <1s 0 7 
l·J ·31 WINTEF: 5 0. 00000 0 0 3. f.;l 7'.:i 1.2 7. () :l • () 2 '.')()\) () 4 
l·J-:?;J. t\Pf~: I j·lG B 0. f.17'.:.000 0 4 14.03:L2 6.5 21. .3 o.·;os~:)71 0 4 
l~-31 SUMMER j ') 3.5K~:n 0 1•1 24.6"792 2;3". 2 2b. :L 4. 12:')()0 '1 

.~ 6 
w--::.1 Fr; LL lO 1. 10000 0 4 15. 6·467 6 •• • ·.J 21. ·l •l, :3tB:J3 () 7 
w ···:~2 WINTER ~j 0.00000 () 0 3+61"75 1 '1 +.:.. ~" () 1. 02;)()() 0 4 ~ 
lJ-·~12 SPF\ING 8 l..00000 0 8 l.4.0:H2 ~~. ~:; 21. :5 \),i32:1.43 0 4 ........ 
~J-·32 SU MM El~ 12 0.91667 () 7 24.7000 ~~:3.2 26+1 4, 12'.:'iOO 2 6 
W-J2 FALL 1 () 0.20000 0 1 1~5.6467 6.5 21.4 4.38333 0 7 



Table 16. - A chronological sununary of temperature avoidance studies on Atlantic menhaden, Brevoortia tyrannus. 
All tests were conducted at near air-s~turated levels of dissolved oxygen and pH of 7 to 8. 

DATE. REPLICATE NO. OF SIZE RANGE 

BREVOORTIA TYRANNUS 

22 JUN 70 1 

3. AUG 71 1 
2 

4 AUG 71 1 
2 

25 SEP 74 1 
2 

7 NOV 74 1 
2 

20 . .JUN 75 1 
2 

11 JUL 75 1 
2 

23 JUL 75 1 

7 AUG 75 1 
2 

• • 

FISH <TL IN MM> 
PER TEST MIN, - MAX, 

1 

4 
4 

4 
3 

4 
4 

4 
4 

4 
4 

4 
3 

2 

4 
4 

• 

61 
67 

61 
59 

80 
78 

74 
70 

4'i' 
42 

68 
64 

86 

89 
70 

c16 
70 

70 
72 

1:l 0 
95 

81 
79 

52 
46 

80 
76 

90 

94 
96 

• 

SALINITY LIGHT LEVEL 
<FOOT 

<P~T) CLUX> CANDLES) 

4 

3.2 
3.2 

3 
3 

6 
6 

6 
6 

5. !5 
5.5 

5.5 
5.5 

5.5 

5. !) 
5.5 

2:1. +5 

21. ~.) 
2:L~) 

21 t !5 
21.5 

2j :::; 

21 ~:i 

215 
21.5 

21.5 
2:l5 

215 
215 

21..5 

215 
215 

• 

2.0 

20.0 
20.0 

2.0 
2.0 

20.0 
20.0 

20.0 
20.0 

20.0 
20.0 

20.0 
20.0 

2.0 

20.0 
20.0 

• 

t.1CCLIM1~TIDN 

TEMPEF:1~1TUi'i:E 

CC> CF) 

22+5 

27 
27 

2~:=; 
'11!:" 
,:.. ... J 

21 
21 

:l5 
1 :s 

22 
22 

23 
23 

24 

26 
26 

72 

ao 
BO 

77 
77 

69 
69 

59 
5'i' 

7:1. 
71. 

73 
73 

7!5 

78 
78 

• 

AVOIDMlCE 
TEMPEF~ATUF(E 

<C> <F> 

28 

32 
~52 

29 
29 

26 
3:l 

27 
27 

31 
31. 

31.1 
31.1 

27 

31 
31 

8':> 

8'i' 
89 

B4 
84 

78 
B7 

BO 
80 

El7 
87 

87 
87 

80 

87 
87 

• • • 

+:--
CXl 

b:l • 
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Table 16 . - Continued. 

DATE. REF'LICATE ND, OF 
FISH 
PER TEST 

BREVOORTIA TYRANNUS 

24 SEP 75 1 3 
2 ·2 

1 OCT 75 1 4 
2 4 

21 OCT 75 1 4 
2 4 

4 NOlJ 75 1 4 
2 4 

6 NOV 75 1 3 
2 3 

7 NOV 75 1 4 
2 4 

1'l MAY 76 1 4 
2 4 

26 MAY 76 1 4 
2 4 

8 JUN 76 · 1 4 
2 4 

• 

SIZE RANGE 
<TL rn MM> 
MIN, Mi\X, 

83 104 
94 l.O:l 

102 1~32 

104 144 

78 110 
70 106 

90 115 
89 114 

91 108 
92 102 

96 102 
86 99 

31 40 
35 37 

45 50 
41 ~'i3 

130 141 
128 138 

• • 

SALINITY LIGHT LEVEL 
<FDDT 

• 

<P~T) CLLJX) CANDLES> 

6.5 2:L5 20.0 
6 "'" ,;:.i 2l5 20.0 

6 21~) 20. 0 
6 215 20.0 

6 215 20.0 
6 2:1.5 20.0 

6 2:L5 ~w.o 

c'> 215 20.0 

6 2:l .5 2.0 
6 21.5 2 '0 

6 21 ~i 20.0 
6 215 20.0 

5 215 20.0 
5 2:L5 20.0 

6 21~i 20.0 
6 215 20. () 

5.5 215 20.0 
5.5 215 20.0 

• 

1~1CCLJl1(1TICJN 

TEMl"'El\1'°'1TUF\E 
CC) <F> 

22 7:1. 
22 7:1. 

2~~ 71 ..,,, ... ...:.. 71 

:l C) 66 
:L9 66 

16 60 
16 c'>O 

18 64 
18 64 

1B 64 
:1.8 64 

18 l>4 
18 64 

18 64 
1B 64 

19 66 
19 66 

• 

1WClIDr;NCE 
TEMP El'::1~ TIJF~E 
<C> <F> 

27 BO 
27 80 

?I::" ........ , 77 
25 77 

23 7;3 
23 73 

24 n'i ..,., 
...:....:.. 71 

21 
. 

69 
24 75 

21 69 
25 n 

26 78 
29 84• 

27 80 
27 80 

26 78 
26 713 

• • • 

.p.. 
\0 



Table 16. - Continued. 

DATE REPLICATE NO. OF 
FISH 
PER TEST 

SIZE f(ANGE 
<TL IN MM> 
MIN. MAX. 

SALINITY LIGHT LEVEL 
<FDOT 

(PPT> (LUXl CANDLES> 

1~CCLIMATION 

TEMF'EflATUl'~E 
< C) CF) 

AVCJIDf.lNCE 
TEMPEl'~ATURE 

<C> <F> 
------------------------------------------------------------------------------------------------------------------------------------
BREVOORTIA TYRANNUS 

16 JUN 76 1 4 38 50 5 ~ ~5 21t:i 20.0 21 6 'i' 28 82 
2 4 40 51 i:.· 1::• 

'iJ. ,J 215 20.0 2:L i.~19 28 B2 

1·JUL 76 1 4 51 61 6 2l5 20.0 24 n5 27 80 
2 3 57 68 6 215 20.0 24 75 28 82 

2 JUL 76 1 4 61 89 3 21 ~=.~ 20.0 2:3 73 28 82 
2 4 66 71 3 ~~:1.5 20.0 23 73 28 82 

8 JUL 76 1 4 59 61 3.5 21.5 20.0 26 78 2f:l 82 
2 4 "'""' 65 3.5 215 20.0 26 78 28 82 Vl .. r.:J 

0 

3 AUG 76 1 4 78 88 4. ~) 2:L5 20.0 2cS 78 :30.6 87 
2 4 72 86 4.5 215 20.0 26 78 30.6 El7 

8 SEP 76 1 4 79 85 4 21.5 20.0 22 71 '30 8,s 
2 4 84 91 4 ~!. :L ~i 20.0 :~2 71 30 B6 

5 OCT 76 1 4 75 'i'3 5 21:5 20.0 20 6B 27.2 80 
2 4 80 8~5 5 21~) 20.0 ' 20 68 27.2 8() 

15 OCT 76 1 4 60 73 10 2:L5 20.0 17 62 2:3.9 75 
2 4 60 73 10 21~5 20.0 17 62 26.7 80 

2 JUN 77 1 4 37 55 7 21.5 2.0 21 69 31 87 
2 4 39 4~) 7 :~1. 5 2.0 21 69 29 84 

t;d • • • • • • • • • • • 
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Table 16. - Continued. 

-----------------------------------~------------------------------------------------------------------------------------------
DATE. F\EF'LICATE NO, OF 

FISH 
F'ER TEST 

BREVODRTIA TYRANNUS 

2 JUN 77 1 4 
r) 
"'- 4 

8 JUN 77 1 4 
2 4 

16 SEF' 77 1 4 
2 4 

SIZE Ht1NGE 
<TL IN MM> 
MIN, MAX, 

34 ·16 
33 4~:) 

43 5f-5 
42 53 

68 '76 
71 8() 

SALINITY LIGHT LEVEL 
<FDDT 

( 1"'
0

F'T) I LUX) CAMDl...ES) 

7 2:1.~i :w ,() 
7 21.!5 20.0 

7 2 :I.~) 20. () 
7 2:1.!'.'i 20.0 

6 215 20.0 
6 215 20.0 

t1CCLIMATION 
TEMPEF~t1TUJ:;:E 
(C) <F> 

2:1. 69 
2:L 69 

20 6B 
2() 61:1 

2() 68 
20 6f:l 

AlJ() I DANCE 
TEMPEJ:;:,;TUl:~i:;. 

<C> (F) 

27 80 
29 84 

27 80 
:32 El9 

27 80 
30 86 

.. -·-- ------·--·~--- ···-···- ----- -- ---- .. 

Taule 17. - Components for the multiple linear regression equation to estimate avoidance temperatures (C} for the Atlantic menhaden, Brevoortia tyrannus, 
• = Significant at P,05 or greater; and •• = significant at P.01 or greater. 

Constant (a} = 20.692 

Standard Error of Estimate = 1.943 

Variable 

Acclimation Temperature (C) 

Total Length (mm) 

Mean rn) 
21.2 

73.6 

F(2, 50) = 31.699*• 

Correlation (r} 
Wt th Y 

0.616** 

-0.462** 

Regression 
Coefficient (bi) 

0.523** 

-0.056** 

Standard 
Error of bi 

0,084 

0.012 

N = 53 · 

R
2 = 0.559 

Standardized 
Reg. Coef, 

0.589 

.. 0.1126 

• 

lJ1 
f-' 
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Table 18. - Percent occurrence bv month of ambient water temperature of or above 25 C in the Delaware River near Artificial Island, 1970~1976, 1 

:::: 25 c ~ 26 c ~ 27 c 
Jun Jult Aug Sep % y_r Jun Jul Aug Sep % y_r Jun ·Jul Aug 

1970 o.o 58.0 100.0 12.8 14.5 o.o 21.2 79.0 o.o 8.5 0.0 0.2 15.8 
1971 - 90.0 57.7 29.2 - 39.1 33.4 0.3 - o.o 1.0 
1972 0.0 43.1 41.6 11.6 8.1 o.o 29.5 7.9 0.7 3.2 o.o 13.9 o.o 
1973 27.8 99.9 90.3 19.9 20.1 4.4 51.6 75.9 19.9 12.8 o.o 7.0 46.5 
1974 o.o 82.1 . 98.1 7.4 15.9 o.o 23.4 43.8 6.4 6,2 o.o 0.2 1.0 
1975 0.3 82.5 97.1 o.o 15.3 0.0 42.0 77.3 o.o 10.1 o.o 9.4 9.3 
1976 25.4 82.0 84.4 o.o 16.2 7.7 11.6 8.2 o.o 2.3 o.o o.o o.o 

Mean 15.0. 7.2 

Table la - Continued. 

~ 28 c ~ 39 c 
Jun Jul Au Sep % yr Jun ___ J11l _ _A11g __ Sep % yr 

1970 0.0 
1971 -
1972 o.o 
1973 0.0 
197'i o.o 
1975 o.o 
1976 o.o 

Mean 

o.o 
0.0 
5.8 
0.7 
0.0 
0.9 
o.o 

5.3 
0.0 
0.0 

19.9 
o.o 
6.8 
0.0 

o.o 
o.o 
o.o 

13.5 
0.0 
o.o 
0.0 

*Less than 0.05 

1 Data from Reedy Island monitoring station, U.S.G.S. 1970-76. 

• • • • • 

0.4 o.o 0.0 o.o 0.0 0.0 
o.o 0,0 0.0 

0.5 o.o 0.0 o.o 0.0 o.o 
2.8 0.0 0.0 0.5 0.6 0.0 
o.o 0.0 o.o o.o o.o o.o 
0.7 o.o o.o 1.2 0.0 0.1 
o.o 0.0 0.0 o.o o.o o.o 

0.7 * 

• • • • 

Sep 

0,0 
0.0 
o.o 

19.3 
1.0 
o.o 
o.o 

• 

·.· 

% y_r 

1.5 

1.2 
6.1 
0.2 
1.6 
o.o 

1.8 

~ 30 c 

z 
0 0 
Hl 

0 
0 C1' 
t1 Ul 

ID 

~~ 
0 "' < " RI f"-

0 
w::i 
0 Ul 

n 

• 

lJ1 
N 

b:I 
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Table 19. - (1, MJTCHJLU SF(-iSiJNAL MEM~ CA fl.II PEI;; UNIT EFFDi'i:T (N/Ti-1.97:'.), 

LOC:AT J. DN 

CHM 
CHi'i1 
CHA1 
CHi'l2 
CHA2 
CH{12 
CHA2 
CHAJ 
CHi\3 
CHA3 

CH(.14 
CHA4 
CHA4 
CHti4 
CHA5 
CHA5 
Cl-11"15 
t:-11 
E-11 
E-11 
E-11 
E-12 
E·-12 
f.-12 
E-:l2 
E·-21 
E-21 
E-21 
E·-21 
E·-22 
E-·22 
E-22 
E-22 
E·-~H 

E-31 
E-31 
E-31 
F.:·"~!2 
E-·3?. 

E-32 
E-41 
E-41 
E-41 
E-·11 
E-·'12 
E-42 
E-42 
E-42 
E-51 
E-51 
E·-51 
E--51 

SE1'-1SDN. 

SF'fUNU 
SUM!-1::::1:;; 
FALL 
WIN'f Eii: 
SPRING 
SU MM Eli: 
Ff-1L.l 
WINTER 
SPIUNG 
SUNMEJ;: 
F'ALL 
WINTrn 
Si"FUNG 
SUMMER 
FAl.L 
SF"l;;ING 
SUi'1MER 
FALL 
WIN TE~( 
SPl;;T.NG 
SUMMER 
FALL 
WIIHEl";; 
Sl"RING 
SUMMER 
FALL 
WINTEI;: 
SF'IUNG 
SUMMEI;: 
F1-:iL1.. 
WINT El;: 
~il''f~ I NG 
SUMMEI;: 
Fr;LL 
WHITEli: 
SPRING 
GUMMER 
FN.L 
WINTER 
SPRING 
SU~1Ml::.li: 
F1'.\LL 
IJINTl':R 
SF'IUNG 
f:UMMEF: 
FALL 
1.JINTEI::: 
SPFUNG 
BUMMER 
FALL 
WINTER 
SF'li:Il-iG 
SUMMEf-{ 
FALL 

OBS 

3 
5 
2 
1 
3 

:1.4 
7 
1 
3 
4 
3 
1 
3 

13 
9 
3 
5 
2 
4 
8 

11 
C' .. 
4 
8 

11 
4 
5 
8 

16 
5 

21. 
13 

4 
7 
6 
4 
4 
7 
t!i 
4 
4 
7 

13 
9 
4 
7 

14 
9 
4 

6 
1 

CATCH/UNIT CFFORT 
MEAN MIN MAX 

4B,OOO 
4.800 

16.500 
1.000 

25.000 
3.'1'2'1 

1 ~1. (!'5'7 
2.000 

13.333 
5 ~ ~500 

21.000 
o.ooo 

12.000 
3.231 

21. 556 
4,000 
4.600 

25.000 
0.250 

578.2::;0 
289.455 
131.400 

0.500 
59.875 
10 I <;'09 
41.000 

3.400 
9.000 

20 .1.36 
8.750 
2.000 

35. :~B6 
11. 9()5 
19.1!54 
0.250 
c'.1.857 
~1. 33~1 

1. 7~)0 
0.250 

4.?., B~i7 
4•667 
6,000 
o, ~·mo 

26.000 
9.000 

15.667 
0 I 2~;0 

1::;. 57:L 
D.B~i7 

28.889 
o.ooo 

50.~00 
160.~00 

4.000 

0 
0 
4 
1 
7 
0 
6 

0 
0 
1 
0 
2 
0 
0 
0 
1 
7 
0 
0 
0 

24 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 

0 
0 
0 
~~ 
0 
1 
8 
4 

1., .• 
.. : • .a. 

:i. ::~ 
29 

1 

1.2 
34 

0 
19 

7 
122 

1l. 
fl 

43 
1 

2530 
1302 

450 
2 

31C1 
54 

u:~ 
17 
30 

210 
28 

9 
13~1 

60 

2B 

,,,. .. 
1 

186 
21 
li!i 

2 
168 

38 
. 30 

1 
91. 
:;-;7 
!'i9 

0 
216 
545 

4 

TE:Ml"Eli:ATUJ:;_E <C) 
Mlo:ilN MIN Mr:1x 

13,0!'.iOO 
24. 7!500 
15.3250 
6.0000 

12 .:>000 
24. !5429 
l•l. ~~000 

'7 '6!'i00 
1.2,M:i,1>7 

12. rn:33 
2~:;. 6~577 

14.:01000 
l2. 6!500 
25. 23!:j0 
1.7.47~i0 

4.0625 
11.7562 
2~i. 91 s•2 
1.5.!'.i900 

4 .062!3 
11. '713:1.2 
26.0:364 
15.2500 
4.?300 

i 1. 83:12 
25.6500 
16.1544 
4. 7::wo 

12. 5··500 
25.5690 
1~). 'i'9~'i8 

:3 • ~'! 'i':l 7 
11. l.S-29 
24. '7!58:3 
:1.5. 6:L2~5 
~5.:391.7 

11.. :t '?29 
2A, 9!5!33 
l~l .6:1~5 

~~.~'!2'72 
10. :;>3'5'7 

14, ::'iOOO 
:~. 32'/2 

10. 935'7 
25.2786 
14.5000 

3 .:~ooo 
12.6400 
2i!,.0500 
16.2500 

3.0 
2::.0 
10.3 
6.0 
~LO 

21.0 
9,9 
7.4 
4.0 

24.2 
11.2 

4.0 
20.1 
10.0 
5.0 

21.8 
15.'1 
1. 8 
1.0 

2:3.0 
l:l • :; 
1.8 
l • 0 

.?.3. 0 
11.3 
1.8 
1.3 

20.9 
'.i>. 3 
1.8 
·1 -· .... ~) 

20. 1r. 
<7,3 
2.0 
2.0 

23.0 
11.4 
2.0 
2.0 

23.0 
11.4 
2.0 
2.0 

1.9 .1 
9.'1 
2. () 
2.0 

:i 9 .1 
•] .9 
1.0 

23.9 
16.0 

26.1 
20.0 
6.0 

22.£3 
2B.'J 
20.0 

'7. 9 
22.8 
2,-s.2 
l.6 .::; 

23.0 
28.2 
l '7 .o 
2~5.0 

~'7.0 
1'7. 0 
610 

2~3. 5 
30.0 
19.0 
6,0 

23. ~5 
30.0 
19.0 

2~3. ~j 

29.0 
1'/ ,6 
7,7 

23. ~:; 
:u. 3 
19.6 
5.5 

22.a 
26.4 
1.9.6 

I:" •::• 
'"J ... J 

22,B 
26.4 
l. 'i' .6 

22.n 
213.0 
1'7.0 

22.B 
28.0 
19.0 

21.6 
2B.9 
l.6,!'; 

• 
E1:)L.IiHTY CF'1=·n 

ME(1i-l l'lIN 

~·5 + B6<S67 
5.20000 
4.00000 
5 I '7!5000 
4 • o:B:33 
~5. 05495 
~5. 7!'.)000 
4.00000 
2.00000 
2.00000 
2. 2!5000 

:l • !3:3:~33 
2.04'1.'iB 
2, !"iB.3:·5:3 
(). 13;333:.; 
1. 2:3'7!5() 
0.00000 
o.c:,:;;8:n 
3. 6~36~~5 
4.613687 
4,40000 
0 ,2133;33 
~5. 1r1::;00 
4. :3<;177:~ 
4, 7!30CO 
2.4'.:iOOO 

4.21!391 
;3·. :142:31 
2. ::r1:'·;00 
1. 928~57 
4. :l42B6 
;3, :~~;::;B:3 
0, B3::;:·~:3 
2. 6~)~:;~57 
2. 4:l 6/.)? 
3.:lB7!'50 
0. 13333~~ 
211S7B;'57 
2.4:l66.7 
3. :l87!SO 
0, 6,S667 
1. 96-12'.i' 
2.36338 
3. OB~;:-;:3 
0 .. S66/:.7 
1. 96129 
2.:16071 
3.0B333 
0.00000 
1. ~~5000 
:L .29167 
1.2:5000 

1. .o 
2.0 
o.o 

(). 0 
o.o 
:l. 0 
4.0 
o.o 
(). 0 
1.0 

o.o 
o.o. 
0.5 
o,o 
o.o 
o.o 
o.o 
o.o 
o.o 
2,0 
(). () 

0. 0 
r.. 0 
2.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
(),{) 

o.o 
o.o 
o.o 
o.o 
1.0 
o.c 
0. () 
o.o 
1.0 
o.o 
o.o 
0. 0 
(),5 
o.o 
o.o 
(). 0 
0. ::; 
o.o 
o .. o 
o.o 
1. 0 

• 

u.o 
9.0 
11.0 
6.0 

:12.0 
10.0 
10.0 
4.0 
6.0 
4.0 
3.0 
0(0 
,s. 0 

:1.0 
~:J. 0 
:3.5 
0 '(: 
1. 5 

LJ..<.> 
9.5 
9.0 
1.!:i 

1i. 0 

9,!) 
9.5 
D(O 
4~5 

!5. 0 
,, • !:.i 
!LO 
2.0 
'i. 0 
7.0 
!3. 0 
2.0 
9.0 
7.0 
f3. 0 
2.0 
'.i'. 0 
6.0 
~5. 0 
2.0 
'}. 0 
6.0 
:::;. 0 
o.o 
3.5 
4.0 
1.5 

• 

lJ1 
w 
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Table 19 • - Continued. 
A· MITCHILL.I SEASONAL MEAN CATCH PER lJNIT EFFURT <NIT>-1975. 

LOC1~TION 

E-52 
E-!:'i2 
E-52 
E-52 
E-61 
E·-61 
E-6:l 
E-61 · 
E--62 
E-62 
E-62 
E-62 
NE11 
NE1.1 
NE12 
NEl2 
NE12 
NW11. 
NlJt 1 
NW11 
NlJ11 
NW12 
NWl.2 
NWl.2 
NW12 
RI11 
RI11 
IU12 
IU12 
RI21 
RI21 
ru22 
Rin 
SEOl 
~;)!::() 1 
SEO~' 
St:02 
SE11 
f:iE .l1 
SE11 
SE12 
SE12 
CEJ.2 
SE21 
SE2l. 
SE21 
SE22 
SF:22 
SE22 
SE31 
SE31 
SE:31 
SE31 
Sl:'.32 

• 

SEASON 

WINT El;: 
si=·:~TNG 
SU1'!MU;; 
Fr;u_ 
WINTEF\ 
SPIUNG 
SUMMEI::: 
FALL 
wrnr1::i::: 
SPrUNG 
SUMMEI;: 
FALL 
SF'rUNG 
SUi1MEI~ 
SP~i:ING 
SUMMEI:;: 
F1o::iLL. 
WINTER 
SF'RING 
SUMMER 
FALL 
~JI NT El;; 
Sl"l'(J:NG 
SUM11EI': 
FALL 
SPIUNG 
SUi'1MER 
SPfiING 
SUMMEI'< 
SF'RING 
SUMMEI;: 
SF'I'\ I NG 
SUi1MEI;: 
SFl'\ING 
SUtiMEI:: 
SPF: ING 
SUMMIO:R 
SF'IUNG 
SUMMEF: 
F1~1LL 
s1:·RING 
SUMMER 
FALL 
SF'IUNG 
SUMi'IEfi 
f'(-1L.L 
SP!'i:ING 
SUMrlEf'i 
FALL. 
WI/HER 
SPIUNG 
SUMMEli: 
FM.L 
WINTEli: 

OBS 

4 

7 
1 
4 

7 
2 
4 

7 
2 
3 
6 
3 

1 
2 
7 
5 
2 
'> .:.. 

5 
4 
2 
2 
3 
2 
3 
t 
3 
1 
3 

8 

9 
5 

11 
3 
5 

11 
3 
... -.., 
9 
2 
5 
9 
2 
3 
8 

19 
10 

3 

• 

CATCH/UNIT EFFORT 
MEAN MIN M~X 

0.250 
1.600 
4.143 

25.000 
o.ooo 

74.i:.oo 
76. 8:'.'i'l 

476.000 
o.ooo 
3.400 
3.571 

20.500 
31.000 
82.667 

6.667 
3.500 

12.000 
o.ooo 
3.000 
3.000 
5.000 
o.ooo 
4.000 

29.750 
49.500 
14.500 
7,000 

4B.500 
0.66"1 
9.000 

10.667 
13.000 
10.667 

210.EIOO 
76. 8'75 
14.000 
:14.667 
4~~. 400 
29 .182 

143.3~13 

19. ·100 
1 :L. O'i'l 
64.000 
!:H.i'!OO 

176. :'.i56 
518, ::'iOO 

53.400 
s.222 

62.000 
0.00() 

1;~4 .2!'.iO 
178.05:i 
209,000 

0.333 

• 

0 
0 
0 

25 
0 
() 

0 
2 
0 
0 
0 

11 

3 
1 
1 

12 
0 
0 
1 
2 
() 

0 
() 

2 
14 

1 
41 

0 
9 
0 

13 
2 

10 
2 
2 
0 

13 
2 

19 
1 
0 

14 
4 
7 

299 
10 

2 
56 

0 
0 

2tl 
3 
0 

1 
3 

25 
~-~5 

0 
350 
156 
950 

0 
9 

13 
30 
El6 

227 
18 

8 
12 
·o 
17 

5 
8 
0 
7 

109 
97 
15 
19 

1 
9 

23 
13 

634 
540 

31 
71 
97 

106 
3,'>6 

48 
~B 

162 
97 

1270 
7:rn 
:1.92 

24 
68 

0 
348 
4~)5 

982 
1 

• 

T"':l·U:Ef~ATUl'\:E ((') 
MEAN MIN MAX 

3,3000 
12. rnoo 
2~).7214 

16. 2~50() 
:~.:moo 

12, :t:LOO 
25.4B21 
17. 3~750 
3. :moo 

12,1.:lOO 
2~5. 4B21 
17' :5750 
18.3667 
25 • ~3(..H!>°/ 
18.3667 

16,D!'WO 
5. 9!)0(1 

12,'77E!6 

:l8. 3f")00 
5. 9~=;00 

1.3.4600 
24 .'i''i'~"i8 
1 a. ~1~)00 
18.1"750 
2t..4167 
18. :l.7!50 
26.4:l67 
22.::;ooo 
26.0333 
22.5000 
26. 03:33 
16.9400 
25. !:-iB'75 
17, ~'j•JOO 
25.5222 
u,. ::;:so;.) 
2s.:?i6·:;,s 
16 ,;:s~rno 
16. 5::;00 
25. 3631.> 
1 {;. ::1~:;00 
16.4600 
25.2Bd9 
20.12!50 
:Lt!;.-4600 
2~). 2B89 
20.1250 

5,5:B3 
11.2011 
24.6830 
15.4200 
5.5333 

• 

1.0 
2.0 

16.0 
1.0 
2.0 

21,B 
15.5 
1.0 
2.0 

21.8 
15.5 
9,9 

22.8 

22.s 
16.7 
5.3 
~~ .o 

- 2~'.:i. 0 
16.5 

t;. ~5 
3.0 
~3.0 
1.6,5 
1:3. 8 
24.5 
1~~. 8 
24.5 
22.0 
24.5 
22.0 
24.5 

23.B 

22. ~5 
10.0 

(}.5 

22.3 
10.0 

23.5 
20.0 
9,9 

23.5 
20.0 
4.2 
1.0 

20.:L 
8.9 
4.2 

5,3 
2:L ,6 
28.9 
16. ~5 
5,3 

2:L ,6 
28.9 
19.0 
5. :5 

21.6 
213, "I 
1 <) .o 
2·l. :3 
27.!5 
24.3 

17.0 
7. ~5 

23.0 
26,B 
20.0 

7. :s 
2:3,0 
26. ~) 
;;!o.o 
2:5.0 

23.0 

23.0 
2'?.0 
23.0 
2:7.0 
21.B 
2'1. ~5 
21.B 
29.5 
2:1.0 
2B.O 
20.5 
2:1.0 
2B.O 
20. ~5 
2:1. 0 
27.5 
20.5 
21.0 

20.5 
6.0 

23.0 
2B,1 
:?o. o 
6.0 

• 

BAL:LN:CTY <i='F'T> 
ME(..11-i MH! 

0.00000 
o. 6:5000 
1.291,s7 
1.2::;000 
0.00000 
0. 6~100() 
1.07'7:38 
0.00000 
0.00000 
0. 6:5000 
1.077:m 
0.00000 
1. oa3:33 
0. '7!)000 
:l,OfB::;:3 
o. 7::;000 
0. :soooo 
0.00000 
:L .0714:3 
:l. 76250 
0.00000 
0.00000 
:l. 20000 
:L, :395B3 
0. 2:5000 
2.2::;000 
3 ,OG3:33 
2.2::.000 
;·~. ()(33;:;3 
2. J'.'5000 
2.:16,-S67 
2. '/~5000 
2.:l6667 
B.70000. 
B. 6:562~5 
B.71WOO 
13. 69~)44 
6.130000 
13 .00273 
6. 2!5000 
6 ,,soooo 
B.02273 
6. :~:";ooo 
5, :LOOOO 
:5.392:36 
6.1p::;oo 
5.10000 
5. :·5'12~56 
6.137!500 
2. :.i.6667 
4 .:5,·;000 
5.301B6 
4. !50000 
2. :i<~6.S'7 

• 

o.o 
o.o 
o.o 
1.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
(). 0 
o.o 
o.o 
.o.o 
o.o 
o.o 
o.o 
0. () 
o.o 
o.o 
o.o 
1.5 
o.o 
1. !3 
o.o 

o.o 
6.5 
o.o 
6.5 
o.o 
;3,5 
o.o 
:3. '.) 
~3. !3 
(). 0 . 

:3. 0 
(). 0 
3,::; 
3.0 
o.o 
3,5 
o.o 
<). 0 
o.o 
1.0 
o.o 

o.o 
3.5 
4.0 
1. 5 
o.o 
3.5 
4.0 
o.o 
o.o 
3.5 
4,0 
o.o 
~'S. 5 
::;,o 
3.5 
3.0 
1.0 
o.o 
4.5 
:·~.5 

o.o 
o.o 
4,5 
3t5 
1.0 
:5. 0 
6 .::=j 
:3. 0 
6.5 
~5. 0 
3.5 
:·5. 0 
3. :s 

12.0 
1•1. 0 
:t2.0 
:L4 .O 
12.0 
:L4 ,O 
u .o 
10.0 
14.0 
11.0 

13. 0 
:L0.5 
9.0 
B.O 

10 .:5 
9.0 
I:" I::" 
,,J • ~.J 

i1.o 
10. !) 

'l.O 
5.5 

• b:I • 



• • • • • • • • Table 19 - Continued. 
A. MITCHILLI SEASONAL MEAN CATCH PER UNIT EFFORT (N/T)-1975, 

LOCATIDN 

SE32 
SE32 
SE32 
SSCl 
SSC! 
SSC1 
SSC! 
SSC2 
SSC2 
SSC2 
SSC2 
S~Jll 

SW11 
SlJ12 
~:;lH2 

S~J21 

Sl.J2J 
SlJ21 
Sl.ol21 
SW22 
DW22 
SvJ2~~ 

Sl·J22 
lJ-11 
IJ-11 
W-·11 
~J-11 

lJ-12 
lJ-12 
W·-12 
l·l-12 
lJ-21 
~)·-21 

W-21 
W-21 
W-22 
W-22 
W-22 
W-·22 
W-31 
W-~H 
W·-31 
W-31 
W·-32 
L·J·-32 
W-32 
W·-32 

SEASON 

SF'fHNG 
SL.:MMER 
FALL 
WINTER 
SPIUNG 
SUM MEI::: 
FALL 
WINTER 
SPRING 
SUMt1ER 
FALL 
SUMMER 
FALL 
SUMMER 
F.~LL 
lHNTER 
Sl''RlNG 
SUMMER 
Ft-1LL 
~IIN.fER 

SF'IUNG 
SUMMER 
f1~LL 
WINTER 
SF'l"lNG 
SUM11ER 
FALL 
l.JINTEr;: 
SF'l\:ING 
SUMMER 
Fi'.'1U. 
WINTEI::: 
SF'l:.:ING 
SUMMER 
F;~1LL 

WHJTER 
SF'Ji:ING 
SUMMEI::: 
FALL 
WINTEI::: 
SPRING 
SUMMER 
FALL 
WINTER 
SPf.:ING 
SUMMER 
FALL 

DBS 

8 
1.8 

9 
8 

11 
25 
20 

8 
11 
24 
21 

4 
3 
1 
2 
3 
6 

:l.6 
10 

3 
6 

15 
9 
II 
6 

18 
18 

'I 
6 

20 
17 

2 
6 
3 
3 
2 
6 
3 
3 
4 ... .., 

1 1:' ,J 

7 
4 
5 

13 
7 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

2t). 250 
21.833 
2•l. 778 
()~000 

129,636 
292.280 

96,300 
2.750 

194.909 
284.?50 
105.286 
51.000 

.t0.1.66? 
1. <>QO 

16.500 
o.ooo 

14.500 
6!5,313 
1·L 100 
1.3:B 

26.500 
8. 66'7 

17.333 
0. 2!50 

56.500 
94 .2"78 
4'7.222 

3.250 
6.t.16? 

102.300 
19.529 
o.ooo 

10fl,333 
Hl!5, 667 
103.6b7 

o.ooo 
19.t.67 

4,000 
99.000 
o,ooo 

33.600 
121.600 

5:3,000 
o.ooo 

36.200 
l.8.923 
23.286 

0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
1 

14 
1 

13 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
5 
0 
0 

7!5 
1 
0 
0 
0 
1 
0 
0 
0 
2 
0 
0 
0 
5 

130 
109 

64 
0 

660 
1542 

360 
20 

860 
990 
402 
162 
276 

1. 
20 

0 
30 

340 
90 

3 
92 
40 
90 

1. 
280 
616 
307 

13 
197 
70{1 

6? 
0 

452 
320 
20!:-i 

0 
88 
10 

230 
0 

101 
698 
146 

0 
150 

96 
52 

"i'[MJ"EJ:::ATUl'i:E < C) 
MEAN MlN MAX 

1l.. 20'71 
24.7172 
15.9444 
"4; 9271 

12.?295 
25.2775 
16.240B 

5,0!);;!1 
12./295 
25.12136 
16.2918 
24.?292 
17,El:l67 
22. ::.~!500 
15.2n;o 
5, ~'iOOO 

11. ::'i91 "7 
:;_~5. 2:l 75 
14.01354 
5.::;ooo 

11, :3!'.iOO 
25 f 0'73:3 
14. '78"75 

6,21:.?5 
11,4667 
25 .1004 
1{, .!:'i792 
6. 2:l~~5 

13. 5"7!:'i0 
25.1.11.3 
15.4251 

5,4::;00 
1.2.2167 
:;.!5.~511.>7· 

13. 9!7if33 
5.4!500 

12.216'7 
25.5:l67 
:l3 f 9!5fJ3 

6 ,(,500 
11.3700 
25.a567 
15.2286 
~·. {i500 

11.3?00 
25.8500 
15.2286 

1.0 
20.1 
11.0 
0.2 
1 .3 

20.~3 
9 .13 
0.2 
1.3 

2..0 .3 
9.8 

22.0 
10.6 
2:;!.0 
10.6 

!5 .o 
3, :,~ 

21.0 
8.7 
5.0 
3.2 

21 .• 0 
8.7 
4,0 
3,2 

19.9 
9.1 
4.0 
3,2 

19,9 
9,1 
4.0 
2.6 

24. ·7 
11. 0 
4,0 
2.6 

24.7 
11.0 
5,3 
2 .13 

20.'7 
10.0 
5,3 
2.a 

20.9 
10.0 

23.0 
28.1 
20.0 
12.0 
21.9 
29.13 
20.0 
12.0 
21.9 
29.8 
20.0 
27. 13 
23.8 

20.0 
6.0 

21.0 
29.5 
18. !5 
6.0 

21.0 
29.5 
20.0 
8.2 

21.0 

20.0 
13,2 

21.0 
213. ~:; 
20.0 
6,2 

21.0 
26.'i' 
16o5 

21.0 
26.''J 
16.5 

13. 8 
21.0 
2''J,O 
18.9 
8.B 

2.t .o 
29.0 
18.9 

• 
St1LINITY <F'F'T> 

MEAN MIN 

4,5()0()0 
5. !5"7l>68 
4. "7!'5000 
·3, 72B!'.i7 
2.02::;<77 
5,67708 
4 ,04::;00 
3. 7213:57 
2' 02~597 
5.65465. 
~5.9:l465 
6.37!)00 
~5. !513:333 
'7. 00000 
:L .::;oooo 
1. '7!:"000 
1. 8"7!500 
4 .6"7292 
3 f ~562!50 

2. 013:3:33 
2.201333 
4.7:5/'14 
3,06250 
1. :L2!:i00 
2 .13333;3 
2.73646 
1. 172674 
:L .12!500 
2 .:37!500 
~3 .0?3:53 
:L,!31078 
O.OOO()O 
1.62500 
1 f !'50000 
:l ,4:1.,S67 
0.00000 
1. 62!500 
:i ,::;oooo 
:L,4166? 
0.29167 
1.70000 
2.31:333 
1.!37500 
0,29167 
1.70000 
1.86538 
1.139286 

o.o 
2.0 
.t .o 
o.o 
o.o 
o.o 
1.0 
o.o 
o.o 
o.o 
1.0 
2.0 
o.o 
'). 0 
o.o 
o.o 
o.o 
0. () 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0. ~) 
o.o 
o.o 
o.o 
o,5 

• 

11.0 
10.5 
9,0 
6.0 
9.0 
9.0 
<j>,0 

6.0 
9.0 
9.0 
17.0 
9.0 
G.O 
9,0 
3.0 
5,0 
7.0 

:1.0. 0 
10.0 
6.0 
7,0 
'i'.5 

10.0 
3,0 
7. (I 
!J. 0 
6.0 
3.0 
7,0 
13.0 
6.0 
o.o 
4. !'j 
4.0 
2. () 
o.o 
4,5 
4,0 
2.0 
1. 0 
4.5 
13. 0 
4.0 
1.0 
4,5 
5.0 
4.0 

Ln 
l.n 

• 



• 

Table 20. - (.~. :IITCJHLLI f>E(.i!;)()N{iL MU·lN CAT'CH F'Eii: l!iHT EFFtmr (i'!/T>·<97~,. 

• 

LOCr1TION 

CHA! 
CHA1 
CHt'd 
CHA1 
CH1~12 

CHA2 
Cfili2 
CHf'l2 
CflA3 
Cfi1i3 
Cfl,:)3 
CHP:3 
CH1~14 

CtlA4 
CHf~4 
ChA'i 
CH:~::=i 

CHt1~:i 
CH1~:::; 

CHP15 
E-U. 
E--U 
E-·11 
E-11 
E--12 
E--12 
E··12 
E-·12 
[··~!:I 

E-21 
E·-21 
E-~"' 
E-22 
E--22 
E-'J :> 

E·-·n 
E-·:i 1 
E>-:H 
E·-:3.l 
E<.'1 
E-32 
E-<~2 
E·-32 
E-·3:' 
E·-•l:l 
E·-41 
[-·41 
E-•11 
E-,12 

E-42 
r::--42 
E--51 
E··51 

SEiiSIJI~ 

~JHiTEH 
!3!"f\ING 
SUMMER 
FM.L 
!JINTER 
fjJ'"RHW 
SLIMMEI'"\ 
FALL 
lJHHEI'\ 
~WR ING 
SUMMEJ:;: 
Fr~LL 
~JINTEi'\: 

f:lF'IUNG 
SUMMEJ:;; 
F1iLL 
WINT El:;: 
f:>F'F'ING 
£lU/'iilEH 
f1'.1LL 
l·JI'NTEI'( 
f3PF<ING 
fiLJt111ER 
Ff.iLL 
wrnTrn 
~il''IUHG 
SUliMEI'( 
~--,;LL 

l.JIIHEJ:;: 
SF'F\HIG 
SU11MEFi: 
Fr.u_ 
~J :Ufl El'i: 
Sl"'f::J:NG 
SU~frlEH 

fAU.. 
wrn·1 ER 
SPf(INCi 
BUMMEF\ 
FALL. 
I.JI NlEJ:;; 
Sf"f\ING 
SUi'iMEJ1 
F1;J_L 
WH!TEH 
SF'F:JNl:i 
surmrn 
FALL 
wrnrrn 
SFRIIW 
HUMMEJ:;: 
F{1LL 
lJINTER 
Sf'r\INO • 

OHS 

:l 
6 
IJ 
6 
5 
6 

14 
8 
3 
6 
7 
6 
:5 
7 

12 
10 

2 
5 

10 
7 
4 
7 
9 
6 
4 
7 
9 
b 
5 

10 
21 
15 

9 
2:L 
:14 

2 
7 
9 
6 
•') 
.-:~ 

7 
9 
6 
5 
8 

12 
11 

7 
12 
j1 

'.5 • 

CATCH,"lJIH T' EFFD!(f 
MEAN MIN MAX 

o.ooo () 
40.M.i7 2 

3 .875 0 
12.~\00 0 
o.ooo 0 

56,833 9 
2.:rn6 o 
9. ()00 () 
(). ()00 ,o 

21.833 () 
11.000 0 
27.167 () 
o.ooo 0 

21.143 1 
15.833 0 

7 .100 0 
o.ooo 0 

~!~). 000 () 
~'i, c>OO 0 
!).000 0 
o.ooo 0 

~rn7.ooo o 
223.889 46 
20'>'. 667 0 

o.ooo 0 
74, i12c; 0 
29.667 1 

6,8:33 0 
(),()00 0 

24.700 () 
3~'i.619 0 
67.200 0 
0.200 0 

4~5. \iOO 0 
25.5/'t 0 
:.W,643 0 

(),()()() 0 
49,2B6 0 

6. 778 0 
1i.o:n o 
o.ooo 0 

31.429 0 
8.222 0 

40.667 0 
(). 000 () 

l6.3?5 0 
1:~.667 () 

~=;. 5•l5 () 
o.ooo 0 

26.5'/1 0 
21'.1. '7!:50 2 
4"?,091 0 

0. 000 () 
79. ()00 0 • 

0 
13'} 

9 
70 

0 
149 

17 
:n 

0 
100 

63 
97 

0 
70 
80 
3!5 

0 
r:=i2 
3~:5 

27 
·o 

1.790 
507 
652 

0 
262 
l.2<i"' 

17 
() 

194 
434 
605 

j, 

146 
2,s6 

86 
0 

1713 
21 
3S 

() 

102 
30 

222 
0 

85 
~~ 1 
23 

0 
7'1 
99 

26~5 

0 
243 • 

TEr1F'EF\ATUl~E < C) 
MEAN MIN MAX 

1 • 7~.J()() 1 • 5 
15,2BOO 10.1 
2·1.6H:L2 23.5 
:L 2, O'?:':;o 6, () 
2. 9~500 1t7 

12.t,000 7.0 
2!'),10'?1 22.8 
1:: .. 2·1:'57 5. 0 

3.13500 2.0 
14.60fl3 6.o 
2!"i. 2000 24. 0 
14. 45fl,5 '?. () 
3. 8000 1. () 

LL32?4 6.5 
~.~·1. ~=j/'Oa 23. 2 
15.:L.!.;~50 tS,f:'j 
2.5000 2.0 

12.'i'36? ?.5 
24.7672 2:3.0 
1.3. r.rsoo 6. 1 
2.:J.9~5B 1.~:i 

13. ?1:13:~ 7. 0 
24. t.>5~:;,s 22. <J 
13,,1000 5.0 

2+ 1'/58 1.:::; 
1:3 o ?!'l3:5 7 I 0 
24.6?'7B 22+9 
l.3 .. t.417 5.() 
2.8200 :L.O 

12.::6':l:J. 7.1 
2·4.6?3a 22.s 
16.6200 6.0 
2.B~!OO 1.0 

U.235·\ ?.5 
24.6?3l1 22.5 
1?.1000 6.0 
2.7000 1.B 

13.016? 6.~i 

12.20B3 ~5.0 
2.?000 :L.8 

1.:3.0167 6.5 

1.2, 20B:5 5, 0 
3. /'80() (). 5 

L3.2/'ti6 6.5 
2li • t)OB3 23 • 2 
1 t';. 6()()() 6. J. 
3,7aoo 0.5 

13.2'?86 .s.5 
24.4330 23.2 
1~5.6000 6.1 
J. 2750 :1. 0 

14.4125 7,5 •• 

2. () 
19.9 
26.0 
;!o. 9 
6.5 

:L7.4 
28. () 
20 .13 
5,3 

21.2 
26. ~5 
20, :L 
6,3 

21.3 
26.0 
21.2 
3.0 

20.0 
2t1. ~5 
22.:3 

5. :l 
20. 1 
26.9 
22.2 

20. 1. 
26.''J 

22.13 
28.8 
24. :L 

•l. B 
22.0 
28,B 
2•1, :L 
3.0 

2;~. 0 
27.5 
:L9, 5 

:LO 
22.0 
27.5 
19. ~5 
7,9 

26.0 
21.5 

? ,'} 
21.5 
26.0 

3 .i:l 
22.0 • 

St1LINITY < PPT> 
MEAN MIN MAX 

9 '()()()() 
b.0167 

11, Ob2~:i 
10. 1116'7 
3. 6~500 
3,91.67 
8. 2<!-,?9 
8 t :5'?50 
1.0000 
3,;:s:n3 
5. ~53!~jl 
4.0!B3 
o •• '>667 
2.0714 
•l. ~',()()() 
4. :·5t500 
2, ::;ooo 
1 • :!6t) 7 
3.211.:L 
2.42i36 
•1. ()()33 
4, 6<S67 

'7. 0!556 
6.9167 
4.0833 
, •• ()()(>() 

7. o:s:s6 
b • 'P16? 
4.:1000 
2. ('l144 
6, B3~33 
6.8000 
4,1000 
3. :l2!30 
6. B3:~3 
7. 2!'500 
1., :.iOOO 
3 •• :,·i29 
4, 4?22 
,, t 1667 
1. :'5·'.)00 
3. ~\!i'7:L 
4 I 1.0;,~2 

4.:J.66'? 
1. /'()()i) 
2, !:'i4°7l> 
-4 t ~1000 
.,, n:1.n2 
1. 7()()() 

2. 97,s2 
4' 50\)0 
4.81B2 
2. ()()()() 
2. :moo 

8 
1 
6 
4 
0 
0 
4 
3 
0 
1 
'1 ··-
() 

0 

l 
0 
2 
0 
1 
() 

0 
2 
5 
3 
() 

() 

5 
;3 
() 

() 

2 
() 

0 
0 
2 
0 
1 
0 

0 
1 
0 
2 
0 
() 

() 

1 
0 
0 
1 
1 
0 
2 
0 

10 

15 
16 

B 
:LO 
1. :5 
14 

6 

2 
a 
7 

lC 
;5 
3 
5 
B 
B 
i3 
9 

11 
i3 
8 
9 

:L 1 
l'l 
I 

a 
10 
1 ~) 

'i 

2 
8 
7 
9 
'1 ... ,,, 
-, , 
9 
6 
B 
? 
9 
6 
8 
7 
9 
2 
~5 

·~~~~·=-----~~-·=---~ 



• • • • • • • Table 20 - Continued. 
t .• MJ"rCHILLI ~3[1'.t~:;mir:.1 .• MEl)N CrYl'CH F'Ei:~ UNIT EFFOl'rl" (N/T)···J.9'7t,. 

LOC;!"li I t:lN 

r: ··:.'il 
E-·51 

E·-t32 
E-'."'i2 
E-·52 
E·-61 
E-b1 
E-·61 
E-·61 
f:·-62 
E·-62 
E-62 
E"-·62 
1·1El1 
NU1 
Nf.J 1 
NU:2 
Nf.12 
NE:l2 
1~E21 
rff2t 
NE21 
NE2:~ 

NE22 
NE22 
Nl·J11 
Nl.J11 
tll.Jl 1 
NlJ:i 1 
NW12 
N~Jl.2 

Nl·J:l.2 
N~J:l2 

N~J:!1 

Nl•J21 
Nl,121 
NIJ22 
Nv.l~.~2 

Nl•J:~.2 

fi:IU 
l':U.J 
''I l1 
F:IJ. J. 
f\I1.2 
P:I12 
f\:t: l ;~ 

RI :1.2 
RI21 
f\121. 
ru:u 
Rl21 
I'\'! 22 
IU22 

SEf~t>ON 

GUtiMER 
rAL.L 
!JINTEF\ 
EF'f~ING 

SUNl'iEF\ 
Ft1LL. 
~JINTEr\ 

SPfUNG 
SUMMrn 
FALL. 
WINTEf\ 
SF'f\H!G 
s u 11t··i l::F\ 
Fi'."1LL 
SF'IU NG 
ElUMMEi:;; 
FALL 
SPF:.TNG 
SUf-1t1EF! 
FiiLL 
SF'f~HIG 

~>UMMEJ:;: 
Ft1LL 
SPF~ I l~G 
SUM MEI~: 
Ff.'1L.L 
l~HHER 

SF'RUIG 
Sl.JMMrn 
F,!iLL 
WINTEF: 
SF'f'~IrW 
SlJMMEf~ 
FALL 
Si='R:ENG 
SUMt'iEI·~ 
FALL 
SPRING 
SUMMER 
Ft1Ll. 
l.JINTE!'>: 
~3F'RING 

~WMM!:I~ 

Ftil .. L 
l.JINTCR 
SF' RING 
!3UMMER 
F1~LL 
~JIIHER 
SF'f;;JNG 
f.JUtH1t:n 
Fi~LL 

i.Jrnrrn 
SH\IN(5 

ODS 

7 
6 
2 
5 
7 
6 
2 
5 

10 
7 
2 
5 

1. 0 
7 

6 
5 
4 
5 
·=·' 
1 
1 
1 
1 
1 
1 
3 
6 

10 
7 
3 
6 

10 
7 
1 
3 
1 
1 
3 
1 
3 
7 
<;' 

6 
3 
6 

3 
7 

11 

3 
7 

Ct.1TCl·f/UNIT EffDiH 
MEAN MIN MAX 

140. 57t 
c>'P, H33 
o.ooo 

2;L,600 
17 r,:···., .. 
.J t d I J. 

27.()()0 
o.ooo 

128.200 
1()~~.100 
~iO, 42S' 
o.ooo 

27.200 
20.200 
21.1'13 
63.750 

22·1. 833 
31. 400 

2.2::;0 
40.200 

3.600 
19.()00 
34.000 

(),000 
30.000 

2.000 
o.ooo 
0. 000 

29.500 
63.100 
10.429 

(). 000 
40. 6c,'7 
07.20() 
27.28(!', 
35.000 

6 t 33;3 
o.ooo 

20.000 
36.667 
o.ooo 
o.ooo 

287.051 
1'•.6~1' 
2.5' ()()() 
0. ()()() 

23. ~5~5l~ 
l 5. ;33;3 
o.ooo 

:i19. 000 
47.455 
:~2 166/ 
o.ooo 

16.143 

0 
() 

0 
() 

2 
0 
0 
1 
0 
0 
0 
0 
() 

0 
0 

28 
0 
0 
0 
0 

19 
3·1 

0 
30 

2 
() 

0 
0 
() 

0 
() 

0 
() 

0 
35 

1 
() 

20 
:5 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 

167 
306 

0 
42 
12 

J.21 
0 

3BO 
293 
140 

0 
B5 

tOB 
123 
215 
B76 

76 
5 

1 ()~) 
J.1 
19 
34 

0 
30 

2 
() 

() 

9'? 
313. 

~'i4 

0 
111 
:3'i':~ 
146 

35 
17 

0 
20 

Hl3 
() 
() 

114 
0 

144 

0 
635 
176 
11:~ 

0 
34 

24.G2:l4 
12.r.~6;(.>7 

3. 2/:·'j() 
14. 41.~!:5 
2·1.!H05 
12.6667 
2. 67~j0 

12.(.0300 
24, :'."iOOO 
13. 714:5 

2.67!:i() 
12.930() 
24. !:;ooo 
1:3./'143 
14.'1750 
2·1·6;B3 
13.3400 
14.47!50 
21\. ::i'i'~)() 
L3, 3'100 
14 ':':ii.)()() 
2!'). ()()\)() 

? • ::;()()() 
14.5000 
2~5. ()\)()() 

7. ~moo 
:5.416? 

12,i.)!'5fB 
24. 970() 
14.1143 
·~5.4H7 

12,0!:i!B 
24, 9b!:iO 
14 I :1.21•1 
14. '.!.500 
24.9167 

B.0000 
14, 2!:iOO 
24.'/:l.67 
a.oooo 
4,3333 

14. 3;~00 
24.?9·14 
13.8?!5·'.) 
4.3:B3 

l.'l' 3200 
24. '>'9-44 
l3vD<i'~50 

4.500() 
15. 7250 
24. S:f.i,~,4 
14.366? 

4. :5000 
15.7250 

23.0 
~). 0 
;:LO 
7,5 

2:3. () 
5.0 ,, ,., ··- .... 
7.0 

22.6 
6.0 
2.2 
7.0 

22.6 
6. () 
7 ') .... 
5." 
7.::! 

23.3 
!:5. '? 

. j.4. ~.) 
2~3. 0 

J,O 

? • () 
2.0 
6.7 

2~3. fj 
,-!,,B 
2.0 
6.7 

14.1 

B.O 
l.·4 .1 
24. •l 

B • () 
2.0 

:23. :I. 
7.0 
2 .() 
6.2 

23.:l 
7 .<~ 
2.0 
6. ~~ 

:~3. () 
6.0 
=~. 0 
6.2 

• 

26.8 

22.0 
26.8 
22.'i 
~3. 0 

19.8 
26.1 

:i. 0 
1<7,8 
2c!'1, :L 

22.1 
2b.0 
21.0 
2;:. 1 
2f:J. 0 
2J. .o 
14.5 
25.0 

IJ. 0 
14.5 
::!~j. 0 

B,O 

20.2 
26.2 
23.1 

20.2 
26.2 
2:3. 2 
14.4 

a.o 
1•i. 4 
25.5 
u.o 
7. () 

:1.9. 7 
2,J,a 
.,,) 1::· .. _ ...... ~ 

19.l 
26,B 

7,0 
22.3 
2<~ .1.. 
23.9 

22e3 

• 
Sti! ... INITY ( F'l''T) 

11E;~N MIN 

~5. ~rnooo 

3, 1 !''iOOO 
2. 00()00 
2. ~()()00 
:5 • ::rn () () 0 
3,013;333 
3. '?5000 
1.BOOOO 
:3, U!'.iOOO 
2, !'.iOOOO 
:5 • ·n3 o o o 
1.8000() 
3, B!5000 
2. !)()()()() 

o. B".7::;00 
2. G:-S~s:;~·5 
1. ()()(/()() 
o. f.l'?:':;oo 
2. 80000 
1 • ()\)()()() 
1.c-0000 
1. 00000 
(). ()()()()() 

1. 00000 
1 • ()()()()() 
0. 00000 
j,,f.l3333 
l , 0 L~"~' 7 
3. ·720~.'i6 
2. ~)()\)()() 
11B3333 
1, O:lbtS'/ 
~~, 6DO!,,i6 
2. !500()() 
(). 00000 
3 • f:r:r:n 3 
1. 0000() 
0. ()(;()()() 
3. s:·:.3::13 
1.00000 
1,3;-n33 
2 • .L 0000 
5. 02778 
I). ?0000 
:I • ~3:333:3 
2.10000 
5.1006? 
4, "7B:U3 
0. S333~J 
2. 00\)I)() 
4. '75()()() 
-4.4U1«•7 
() .83:B3 
2.00000 

') ... 
0 
2 
0 
') 
.~ 

0 
3 
() 

1 
() 

3 
() 

1 
0 
0 
1 
() 

() 

1 
() 

1 
1 
0 
l 
1 
0 
() 

() 

1 
0 
() 

0 
1 
0 
() 

3 
1 
0 
3 
:L 
0 
2 
2 
0 
0 
') ... 

0 
0 
0 
:l 
0 
0 
0 

• 

1::_, 
B 
2 ,.,. ,, 
I:." 
.J 

B 
4 
4 
6 
8 
4 
4 
6 
B ,., ... .. 
1.;,; 

2 
4 
5 
1 
1 
0 
1 
1 
() 

3 
2 
6 
7 
3 
2 
6 

() 

·) 

1 
0 
4 
:L ,., 
'-

3 
9 
B 
') •·. 

2 

2 
4 

IJl 
-....J 

• 



• 

Table 20 . - Continued. 
1~, i'!I TCH ! U .. I flE(1SDNAL ME1~N CATCH PE.ii: UN IT l::.FFOF<:"J' <N/T> ·-197 ci, 

LOC1HIDN 

• 

RI22 
RI22 
~3E01 
SE01 
SEO! 
SE01 
SE02 
~:lE02 

~iE02 
Sl02 
SE11 
SE11 
SE11 
SE1:l 
!3E1 ::! 
SE12 
SEJ2 
SF:l2 
SE21. 
SE21 
SE2J. 
SE:22 
SE;!2 
S!'.:22 
SE:31 
si:::a 
SL::31 
8E31 
SE:32 
SE:-~2 

SE'.:32 
Sl::.32 
Sf:>CJ 
EISCJ. 
SSC1 
S!:iCl 
f::E>C~ 

~;nc2 

sF;c:.~ 

SSC2 
SW.Li 
Sl-J.1.1 
:3'1.i:t 1 
!3 ~,lj 1 
s vJ:L :~ 
SlJ:12 
SW12 
m112 
SlJ:·!l 
GW21 
SW21 
Gl·l21 
sw2;! 
SW22 

ti EASON 

SUM~1EH 

Fr.1LL 
~JJ IHEI'( 
SPr\ I ~~G 
Ewt:f·1ER 
Ft1LL 
WH<TEF~ 
GF'RING 
SUMMEF< 
f'(1L.L 
WHHEi;; 
SPfUNG 
SUMMEH 
FAl..L 
~JVHER 
t'iF'f(ING 
SU~iMER 
F f~l.L. 
SF'F\ING 
SUi·!11ll': 
Ft1LL 
SF'I( I NG 
£iUMMER 
Fi~LL 
l.JI NTH( 
sPrnrm 
SUl1MEJ'( 
F1~LL 

IHNTH~ 
Sl"fUNG 
~>lJMMEf\ 

FALL 
tnJHER 
'.:JFFUriG 
SLHH1ER 
F1~1LL 

wrnrrn 
SP FU MG 
SUM MEI~ 
Fr,u. 
WINTER 
sr·RING 
SIJlli'fEI' 
rr.LL 
WINTER 
SP!·( IND 
HUMMER 
FM.L 
WINTER 
Eif'fUNG 
SUMM!::.J;; 
FALL 
lJHHER 
SPii:ING 

• 

DBS 

12 
6 
1 
6 

7 
1 
5 
5 
6 
2 
6 
8 
8 
2 
5 
B 
7 
4 
6 
-1 
4 
6 
4 ,.,. 
.J 

8 
16 
11 

5 
6 

16 
11 

9 
16 
29 
20 

9 
1.6 
2') 
20 

1 
4 
7 
4 
1 

i3 

6 
8 

1 ~:j 
11 

6 
8 

• 

CATCH/UNIT EFFORT 
MEi~N 

21.167 
l.~~ .167 
o.ooo 

6::'i6.167 
1c-,.600 
::.::~3. 571 

(). 000 
70.600 
s.:rno 

21.333 
o.ooo 

201.667 
37.500 
81.500 
o.ooo 

31.000 
10.000 
33.000 
89. 000 
1B. :l6l 
10.n;o 
51, 7::-iO 

<;>,()()() 

:'.i. 000 
(). 000 

98t1.250 
5B. 2~50 
5~). 273 
o.ooo 

4~~. ()()() 
10.563 
1~:;.636 

o.ooo 
80.875 

282.345 
304,000 

0. ()()() 
j.3B, c>25 
301. ~lB6 
401.200 

o.ooo 
21 ~:l. ()()() 
116. 0(~0 
286. ~~50 

() . ()()() 
92.400 
31.12~) 

1•l .OOO 
o.ooo 

49.125 
6.400 

4::.~. 364 
0 "')C.O 

117.625 

• 

MI1~ 

0 
0 
0 
6 
() 

0 
0 
3 
0 
() 

0 
4 
0 
0 
0 
3 
0 
0 
8 
0 
0 
9. 
0 
0 
0 
() 

0 
0 
0 
::> 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
() 

0 
0 
0 

i a 
0 
0 
0 
1 
0 
0 
() 

3 

rn:s 
.47 

0 
1~i30 

74 
97 

() 

27'3 
38 

() 

730 
228 
5713 

0 
12a 

23 
131 
217 

64 
43 

150· 
30 
19 

0 
33!30 

:·rn9 
J 7·B 

0 
15:l 

74 
i' :L 

0 
62B 

1696 
41QO 

652 
1 ~314 
57B2 

() 

780 

1141 
0 

2'18 
'1.32 

3'.i' 
0 

320 
0 

630 

• 

. YEMl"ERAl.URE CCJ 
i'1E1°11~ MIN Mi~X 

25.()083 
1<l .3;'.'J6? 

~5. ~~;ooo 

B, 52~')0 
2•l. 4:'i00 
10.8:1.43 
:s. 5000 

jA. 3000 
2·l. 4::rno 
'' • :341? 
~5.7000 

14. 03;33 
24. 6'.:i62 
:!.2.0~562 
3.?000 

14.4700 
24.~519b 
10.835? 
14, 89:'.'iB 
24 • E:66"7 
13. ~:;?~)() 
14. Br.;>~=sB 
24..-866? 
:l3. 5750 
3. 7200 

1.:~. J. 937 
24. "7S?1 4 
14.;:,ia2 

:3, TWO 
14. Hl3:5 
24. -;i:31 ~:! 

14.5:1.82 
~5.10!B 

1:3,:1.9no 
2·4 t 6tj03 
16> t ~~~)?~i 

3. J. 90:3 
13. 22:"i0 
24. ,'.>603 
1,s. 29n5 
3.0000 

15.0750 
25. ():'.i()() 
11.1?~·;0 

:?. • 0()0() 
14. 2~.)()() 
2~5. 0:3:l 2 
L5, O,SOO 
3. :_:;::i83 

14 .13'7:5 
25, 0'i")0 
14.!:i409 
3. 5::HJ:3 

14.J.375 

• 

2:5. 0 
6.0 
~. () 

9.2 
23.() 
~:).? 

~=j. 0 
10.0 
2:5. 0 
5. S' 
2.0 

23.0 
~5. 0 
;..~ . () 
6.2 

n.o 
5,0 

1(). 2 
2:3 .4 

10.2 
23 ,•I 

1.0 
7,() 

,I, 0 
1 • () 
7. () 

4,0 
0.2 
4.6 

22.3 
6. () 
0.2 
4.6 

6.0 

10.8 

t,. 0 
2 •. :::j 

10.8 

6.0 
1.() 

?.O 
:B.3 

4.9 
1.0 
7.0 

19. :L 
25.0 
1'?.7 
6.0. 

19.1 
25.0 
17.8 
5.5 

1<;;,s 
27.0 
20.7 

:l 9 .o 
27.0 
20.0 
18.5 
26,5 
20. ~5 
1 B, :'.i 
26.::5 
20.5 
,s. 8 

1 <jl .13 
28.0 
:.rn, B 

6.8 
1'i'.8 
28.0 
20,8 

6.0 
22.9 
29.0 

6. () 

29.0 

17.8 
2,;. 0 
.18.2 

17.8 
26.0 
20.7 

20.5 
28.0 
~!1.1 
6.5 

20.5 

• 

~:;1;1..INHY <F'PT> 
MEAH MIN MAX 

5. 062~5 
4,4:1.,s? 
2. ()(l\)0 

8.5000 
12.4~500 

11 • 2fl~i7 
2.0000· 
a. ::;ooo 

12, 4:'.rnO 
10.1:1::133 

4.?500 
6. ~iOOO 

11.2013 
10. <17~)0 

4. 7'.500 
6 ,B/''.')O 

11.::;tJ:l3 
10.::.:fLi7 
5. 5000 
i/,641/ 
9.:5000 
5. ~j()()() 
5>. "/2~=50 
9, :'iOOO 
1.3000 
4.:5714 
8.0438 
8. :J.3!.;4 
1.:rnoo 
!:),()()()() 

8, D4:rn 
8.1364 
3.2:.!92 
3.:l.B44 
'7. 66::'i2 
7.300() 
3.2292 

?.3000 
::; • 7!i00 
4. 2~)()0 

10.642'>' 
8. 0000 
5. /:500 
4, ··l~)OO 

10.:1.~·)63 

<;. 4()()() 

2. 500\) 
3. 0000 
7, 6cS67 
7, c18Hl 
2.5000 
3.0000 

• 

1 • 0 
o.o 
2. 0 
4,0 

10. 0 
6.0 
2. () 
4. () 

10. 0 
6.0 
2. 0 
!:i. () 
'i .o 
?,O 
2.0 
~:;. 0 
9.0 
7.0 
4.0 
13. () 
6. 0 
4.0 
f;l • 0 
6.0 
o.o 
o.o 
•.::;. 0 
3.0 
0. () 
(i. 0 
~:J. 0 
3.0 
0. () 
() . () 
3.0 
0. () 
0. 0 
0. 0 
3. () 
0. () 

2.0 
c1t 0 
4 .() 

2.0 
6.0 
4. () 
(),() 
() . () 
:·5. () 
:3 .o 
(). 0 
(). 0 

9. ~5 
a. o 
2. 0 

12. ~') 
14. () 
17. 0 

2 .() 
12. () 
14. () 
17. () 

D.O 
11.0 
13. () 
15. () 

f:J. 0 
l :L. 0 
13. () 
::.~~. () 

i' '() 
12. () 
u.o 

'7 • () 
12. () 
t:LG 
?,O 
(! • () 

11.0 
LLO 

"7 t () 

B. ~) 
:LJ .• 0 
1:·5. () 

'i',O 
B • () 

10. 0 
11. 0 
9.0 
n.o 

:l () • () 
u .o 
6' () 
6. () 

1:::; .o 
1::i.0 
6. () 
6. () 

:L 5. () 
1 ~:;. () 

•1.0 
7. 0 

12.0 
u.o 
9.0 
7.0 

• 

IJ1 
00 

O;I 

• 
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Table 20 • ...,. Continued. 

ri. M:rTCHILLI SEM:l0Nt'1L MEf'1N CATCH F'EJ:~ UHI'l' EFFO!'~T <N/T>··i'i".76. 

Ct,TCH/UNIT EF'FDl:'.(T ri:::111::·i::n,~1TUl'<E ( c) ~:;r::,L..INITY <PPTi 
LDCrHION SEASOf~ OBS MU1N MIN Mf~X ML' Ml MIN MAX MEM~ MIN Mt1X 

Sl·J22 SUMMrn :1.5 1.~).333 0 112 2:5. 0'.i'()() 23.3 2fJ .o 7. /'6667 3 14 
SW22 F1:'.iLt :l1 37. :5ci4 0 :M4 1.4,'.'.H09 4,9 2.t.1 7.63,1.36 3 1 ·~ 
IJ-·11 WIN'IER 5 0.000 0 () 2.920() 0.5 4,9 ~5. 5?:rno 0 8 
l.J·-11 !:1PfUIW 12 55.167 0 300 15.0767 7.1 23.0 1. 566,~7 () 8 
W-11 SIJMliff( 21 120.476 0 59B 24 t ~~706 23.3 28.0 5. "?~3<:><?0 2 10 
!J-:l1 FALL 15 63.067 0 211 17.0U3 5,9 2;3 .o '.5, BOOOO () :l3 
tJ-12 ~JI NT El'( .. -

"' 0. 000 0 0 2.9200 0.5 4,9 ;3. '.''i'7500 () 8 
W-12 SPFON!l 11 1131. 727 0 171~5 14.~:i864 7.1 23.0 :L. '70707 0 8 
W-12 BUMMER 21 59.286 () 281 25.0000 23.3 28.0 t'i t 736')0 2 10 
w--12 FALL 1.1S 84.438 0 380 16.5!.'.i94 5.9 2::s.o ~'5 9 43"?50 0 1.3 
W-21 !<I INTER 2 o.ooo () 0 2.17~)() :t .8 3. 0 2. '.)()()()() '1 

.~ 4 
W-21 SPrnNG ~) 166.000 0 360 1.3,:LOOO .6. ~3 17. ~) 0. /''.'5000 0 ') ... 
l1f--~!. :l SIJMMEH 9 235.000 5 6"''"' ... Jd 2!5. 7722 24. 1 27.0 3. 130~3'.56 2 5 
IJ-21 Fr~LL 7 837. 8'.37 0 3:l9B 16. 1:5:::;7 6.0 23.0 4. ·140413 0 7 
w--22 t.JINTC:I~ 2 0.000 0 () 2+17:'.i() 1.B 3.0 .2. ~50000 2 4 
W-·22 SF'F;::r:NG 5 27.200· () 54 1:3.1000 , s:· 

''. u 1'7.5 (). 7:5000 () 2 
W-·22 SUMriER 9 56.111 2 l.em 2~5. 7167 24. l 27.0 ~~. so::;:56 2 r.' _, 
14-22 Fi"1LL 7 149.2B6 0 79:5 16, D57 6.0 2:3.0 4,·1·404B 0 7 
~J-~H 14INTEH 5 o.ooo 0 0 3. 617'.') 1..2 7' () 1 • 02~)()() 0 4 
W--~H ElF'IUNG 8 1.2:l.62~'j 0 8'.:i4 14.03:L2 6 ,,,-.... 21.3 0, 7U:Y71 () 4 
W·-31 SUMMEJ'< 1 ~· 175.5tn 1 :'.'i'71 24.67'1.2 2:5 .2 26. :L 4. :1.2:::;00 •) 6 .~ 

l.J-<31 F1;LL. :l () 147.300 0 1432 15.6467 ,').5 21.4 LI. 3f'.l333 0 7 
W·-:.52 WINT El:;: 5 o.ooo 0 () ~5.6:i.75 1 '1 7.0 1 • 02:::;00 () 4 l.11 ."-.. l.O lJ-32 SF' RING 8 112.875 1 801 i4.0~'H2 6.5 2j, ,3 0. !3214:'5 0 4 
W-32 SUMMER 1 ·1 ... 28.250 1 107 24.7000 23.2 26.1 4 .12'.500 2 6 
W-·32 FALL 10 14.700 0 118 15.6467 ,-s t5 21.4 4.3!3333 0 7 



Table 2l . - A chronological summary of temperature avoidance studies on bay anchovy, Anchoa mitchilli. All tests 
were conducted at near air~saturated levels of dissolved oxygen and pH of 7 to 8. 

--------------------------------------------------------------~---------------------------------------------------------------------
DATE. REPLICATE NO, OF SIZE RANGE SALINITY LIGHT LEVEL 

FISH CTL IN MM> CFOOT 
PER TEST MIN, MAX, CPPT> CLUX> CANDLES) 

t1CCL.Ii"itiTION 
TEMPE!'((., Tl.Jf(E 
( C) (Fl 

AVCJ I Df.1NCE 
TEMPEl:((.1TUHE 
CCl <Fl 

---------------------------------~--------------------------------------------------------------------------------------------------

ANCHOA MITCHILLI 

14 MAY 70 1 1 4 2j.~j 20,() 1B 64 27 80 

29 OCT 71 1 5 57 68 4,5 215 20.0 :l6 60. 24 n'i 

8 MAY 74 1 4 L-:·1::-..,,, 6"' .. J 7 :!1.5 20. 0 1!5 5\)> 27 80 
2 4 48 96 7 2:1.5 20.0 :l!5 ~)9 2FJ 82 

10 MAY 74 1 4 52 62 ? 21.5 2.0 15 59 2'7 80 
2 4 :ss 62 7 21.5 2.0 15 59 23 n °' 0 

5 JUN 74 1 4 53 65 6 t !5 215 20.0 18 64 27 80 
2 4 57 63 6. ~5 215 20.0 rn f.>4 27 80 

18 JUN 74 1 4 55 63 6. ~) 2:l5 20.0 20 68 ·::; :l 87 
2 4 57 62 6.5 21~5 20. () 20 6f3 ~5 :I. 8? 

19 JUN 7·1 1 4 58 71 6,5 21.5 2.0 20 68 :31 87 
2 4 53 68 6.5 21.5 2. () 20 68 3:l 87 

4 JUL 74 1 3 57 60 6. ~s 215 20.0 24 7~5 30 86 
2 3 65 70 6. ~5 215 20.0 24 n'i 32 8'.il 

1 AUG 74 1 4 60 63 7 215 20.0 2? 80 30 86 
2 1 65 6!5 7 2l~i 20.0 27 80 30 86 

• • • • • • C:I 

• • • • • 
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Table 21 . - Co~tinued. 

------------------~-----------------------------------------------------------------------------------------------------------------
DATE 

ANCHCJA 

6 NOV 

11 JUN 

5 SEP 

26 SEP 

22 OCT 

30 Mr-1R 

31 MAR 

11 MAY 

4 JUN 

1-;:EPLI CATE NO, DF 
1-ISH 
PER TEST 

MITCHILLI 

74 1 4 
2 4 

75 1 4 

75 1 4 
2 4 

75 1 4 
2 •l 

75 1 4 
2 3 

76 1 3 

76 1 3 

76 1 4 
2 4 

76 1 4 
2 4 

/ 

SIZE RANGE SALINITY LIGHT LEVEL 
<TL IN MM) · . (FOOT 
MIN. MAX, CPPT> CLUX> CANDLES> 

38 52 6 21~.) 20.() 
38 42 6 2:1.!5 20,() 

44 5() 5.5 215 20.0 

22 30 7 21!5 20.0 
23 44 7 21:5 20.0 

42 :'.i3 6,5 21.5 20.0 
32 45 6.5 215 20.0 

47 66 6 215 20.0 
44 J;:··7 ..,., 6 21!'5 20.0 

53 64 4 215 2(). () 

61 08 4 2:l!'5 20.0 

59 75 ~5. ~5 215 20.0 
48 67 s::· .... -

\.J. ,J 2j.~.) 20.0 

47 7•l 5. ~) 21~) :w.o 
43 57 J!:" 1:!" 

~.\,) 215 20.0 

ACCLIMATION 
TEMPEi';:,~, TUF~E 
CC) CF) 

:l5 59 
j '" .o.J ~:;9 

20 68 

27 80 
27 80 

22 71 
22 71 

:J.9 66 
19 66 

12 53 

12 53 

20 68 
20 6B 

19 66 
19 66 

i-"1 ~.IO IIM NC E 
TEMPER1~TURE 
CC> CF) 

27 8() 
27 80 

28 82 

32 89 
3'"' ... 89 

29 84 
29 84 

28 82 
27 80 

22 71 

21.1 69 

24 75 
24 75 

27 80 
26 7B 

,-

°' I-' 



Table 21 • - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
DATE. REPLICATE NO, OF · 

FISH 

ANCHOA MITCHILLI 

9 JUN 76 1 
2 

18 JUN 76 1 
:2 .... 

•. 

25 JUN 76 l ,.,. ... 

1.5 JUL 76 1 
~ 

21 JUL 76 1 ,, 
.:.. 

29 JUL 76 1 
2 

25 AUG 76 1 
2 

2 SEF' 76 1 
2 

14 SEF' 76 1 
2 

• • 

PEH TEST 

:·:::. 

4 
·4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
3 

3 
4 

4 
4 

• 

SIZE l'i:MWE 
<TL IN MM> 
MIN. Mr~X, 

65 69 
53 72 

52 60 
51 64 

48 .!14 
45 !:)2 

53 64 
55 63 

23 26 
24 26 

31 42 
28 38 

42 46 
40 43 

23 33 
23 4B 

33 47 
36 42 

• 

SALINITY LIGHT LEVEL ,ACCLIMATION 
<FOOT TEMPERATURE 

CP~T> CLUXl CANDLES) CC> CFl 

5.5 2:1.~) 20.0 19 66 
~j. ~) :~ 1 ~:; 20.0 19 6Ci 

5. !;5 21::5 20.0 21 6'l 
5 • !S 2:1. ~3 20.0 2:l 69 

1::- I.'!' 
,J. ,,J 2:L5 20.0 24 ?;_) 

5.5 2l!:i 20. 0 24 75 

4 21::; 20.0 27 BO 
4 215 20.0 27 80 

3,5 215 20.0 28 8? 
3,5 2:1.!5 20.0 28 B:~ 

3.5 21!5 20. 0 2..:, 7B 
3 "' • ,J 215 20. 0 26 78 

4 2:1.!') 20.0 27 80 
4 215 20+0 27 80 

4 2:1.!'.'i 20.0 2!S 77 
4 2:1.~i 20.0 25 77 

4 "" .• ,J 2:1.~i 20.0 25 77 
4,5 215 20.0 25 77 

• • • 

1'1VOID1~1NCE 

TEMPEF~ATU!i:E 
<CJ <Fl 

27 80 
28 82 

29 84 
2!3 82 

27 BO 
32 8';> 

2B 82 
3:3 91 

3'"> ... 89 
29 B4 

33 91 
3:1. !37 

2f:l.9 84 
30.6 B7 

28.9 84 
30.6 137 

:-rn 86 
30 86 

• 

"' N 

• • 
.t:Jj 
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Table 21 . - Continued. 

DATE. REPLICATE NO. OF SIZE RANGE 
FISH <TL IN MM> 
PER TEST MIN, MAX. 

• • 

SALINITY LIGHT LEVEL 
<FOOT 

CPPT> <LUX> CANDLES) 

• 

t1CCl...IMATION 
TEMPEHt1TlJF(E 
<C> CF> 

• 

t-1Vt~lID1~NCE 
TEMPEF(F1 TURE 
\C) <F> 

• • • 

--------------------------------------------------------------------------------------~---------------------------------------------

ANCHOA MITCHILLI 

17 SEP 76 1 4 2!3 36 5 21~) 20. () 23 7'3 29.4 fH 
2 4 37 51 .,. 

;J 2:L5 20.0 ,, .. :t 
,,:..,.> 7:3 ~H .1 87 

22 SEP 76 1 4 36 4'" .~ 
r.:-

•' 2:t ~!) 20.0 22 ?:L 2a. :3 82 
2 4 39 4" .. 5 21.!5 20.0 22 7l 28 .:3 82 

23 SEP 76 1 4 40 49 5 :~1. !) 2.0 22. ~) n 2B.3 82 
2 4 33 42 5 21.5 2.0 ... .,,, t:. .. 

.:.. .. -.. • \J n 3(),6 87 

26 OCT 76 1 4 42 44 6 215. ~?.o.o j "' '·' 59 2.:'1. 7 80 
2 4 42 47 6 2:l5 20.0 i ~5 59 20 68 Cl' 

w 

3 M1W 77 1 4 56 71 7 2:1.~i 20.0 18 64 27 80 
2 4 70 88 7 215 20.0 18 64 27 80 

1 JUN 77 1 4 56 72 7 2 :L ~'.) 20.0 21 69 3') 89 
2 4 57 6:L 7 2.1:5 2(). () 21 69 31 87 

3 JUN 77 1 3 57 63 7 21~3 20.0 21 69 29 84 
2 3 54 62 7 ~~15 20.0 21 69 :·rn 86 

10 .JUN 77 1 4 62 71 7 2 :I. ~'5 20.0 21 69 ~H 87 
2 4 58 67 7 215 20.0 21 69 :5:1. 87 

· 21 JUN 77 1 4 6{1 75 7 ~~15 20.0 2~5 77 31 87 
2 4 58 85 7 21!5 2(),() 1)1::" 

.:..\J 77 ~~9 B4 



Table 21 . - Continued. 

DATE REPLICATE NO, OF 
FISH 
PER TEST 

ANCHOA MITCHILLI 

7 JUL 77 1 3 
2 ·3 

12 JUL 77 1 4 
2 4 

17 AUG 77 1 4 
2 4 

18 AUG 77 1 4 
2 4 

18 AUG 77 1 4 
2 4 

1 SEP 77 1 3 
2 4 

9 SEP 77 1 3 
2 3· 

16 SEP 77 1 4 
2 4 

22 SEP 77 1 4 
2 4 

• • 

/ 

• 

SIZE !;;ANGE 
CTL IN MM) 
MIN, MAX, 

5 17 71 
60 72 

61 71 
c!>4 67 

24 39 
32 39 

27 43 
25 44 

33 45 
34 38 

36 7~~ 

35 4•"'" .J 

32 38 
34 42 

31 40 
30 38 

41 52 
35 45 

S1:-il..INITY 

( p(:,.f") 

7 
7 

7 
7 

:LO. 5 
:LO• !':i 

10 .:5 
:1.0.5 

10. ~) 
10.5 

8.5 
8 "'" . .., 
6 
6 

6 
6 

10 
10 

• 

LIGHT LEVEL 
<FOOT 

(LUX> CANDLES) 

2:l5 20.0 
21::j 20.0 

21~) 20.0 
2:L~) 20.0 

2:t. 5 2.0 
21.5 2.0 

21.5 2.0 
21 . • 5 2. () 

21:3 20.0 
21 ~) ~!(). () 

2:Lf:) 2(),() 
2:1.5 20,() 

2:l5 20.0 
215 20.0 

2:1.~5 20.0 
21!'.i 20.0 

215 20.0 
215 20.0 

• • 

ACCLIMATION 
TEMPERATURE 
CC> <F> 

28 B2 
28 82 

28 82 
2fJ B2 

27 B 0 
27 BO 

26 78 
26 7B 

26 78 
26 78 

:~,s 7B 
26 7!3 

23 73 
23 73 

21 69 
21 69 

22 71 
:~2 71 

• 

AVOIDANCE 
TEMPERATURE 
CC> CF> 

3!5 9~5 
:3!') 95 

33 91 
33 9:l 

33 91. 
32 B9 

:32 89 
32 89 

:32 89 
3;3 9:l 

30 86 
2B 82 

=52 B9 
32 89 

213 82 
213 82 

:52 89 
32 89 

• 

0\ 
~ 

O:l • • • 
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Table22 • - Components for the multiple linear regression equation to estimate avo1dance temperatures {C) for the bay anchovy, Anchoa mitchilli, 
* = Significant at P.05 or greater; and ** = significant at PjOl or greater. 

Constant {a) = 15,628 

Standard Error o-f Estima-te = l,857 

Variable (Xi) 

Acclimation Temperature (C) 

Salinity (ppt) 

Mean 
(Xi) 

22.2 

6.4 

F{2, 73) = 62.025** 

, R = O. 793** 

Correlation (f) 
With Y 

0.757** 

o.325** 

Regression 
Coefficient (bi) 

0.508** 

0.394"* 

Standard 
Error o-f bl 

0.050 

O. l l 8 

• 

-N "' 76 

2 
R = 0.630 

Standard! zed 
. Reg. Coef, .. 

0.730 

0.239 

°' lJl 

• 



Table 23 . ..:... i1. HENIDIA SEASDIML MEM1 C•HC:li .F'EI;: UN.tr EFFOl;:T CN/T>·-19/:"i. 

• 

LOCATION 

• 

CH Al 
CHA! 
CHAl 
CHA2 
Cl-1.~2 

CHP,2 
Cl-U\2 
CHA3 
CHA3 
CHA3 
CHti3 
CHA4 
CHf.i4 
CJ-1{,4 
c1-1i:14 
CH1~5 
CHA5 
CIM5 
E-11 
l:.·-11 
E-11 
E-11 
E-12 
E.-· 12 
E·-12 
E-·12 
E·-21 
E-21 
E-·21 
E-21 
£-22 
E···22 
E-22 
E-22 
E-·31 
E··31 
E:-31 
E-31 
E-32 
E-32 
E-·32 
E-32 
E-41 
E-41 
E-41 
E-41 
E-42 
E-42 
E-42 
E-42 
E-51 
E-51 
E-51 
E-51 

SEf-1SDN 

SPRING 
SUiii'!ER 
FALL 
WINTEF: 
SPIUNG 
SUMMER 
F1~LL 

WINTER 
SF'IUNG 
SUMMER 
FALL 
WINTER 
SF' RING 
SUMMEJ;: 
FALL 
SF'!UNG 
SUMI-IE!:: 
FALL 
WHJTEP 
SPRING 
SUMMEI:: 
FALL 
WINTEI;: 
SF'l;:ING 
SW1ME1i: 
FALL 
WINTER 
SPIUNG 
SUM Mm 
FALL 
WINTE!;: 
SF'IUNG 
SUMMER 
FALL 
WINTER 
SPRING 
!3UMMEH 
FALL 
WHITER 
SF'l\ING 
SUM MEI;: 
Fr;LL 
WHITE1;: 
s1:·1;;JNG 
SU MME I;: 
FALL 
WIN"TEli: 
SF'IUNG 
SUMMER 
FALL 
WINTER 
SF'l:UNG 
SU MME I~ 
FALL 

• 

CATCH/UNIT EFFORT 
OBS MEAN MIN MAX 

3 (l. 000000 
5 0.000000 
2 0.000000 
:I. 
3 

14 
7 
1 
3 
4 
3 
1 
3 

13 
8 
3 
5 
2 
4 
8 

11 
5 
Lj 

. 8 
1l. 

4 
L" .. , 
8 

5 
7· 

21 
l3 

4 
7 
6 
4 
4 

·7 
6 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0 ., 0000()0 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0 .12::;000 
0.000000 
0.400000 
0.000000 
0.000000 
0,0()0000 
0.000000 
0.000000 
0, Oi)OOOO 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
o. 2:rnooo 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

4 0.250000 
4 0.000000 
7 0.000000 

13 0.0?6923 
9 0.000000 
4 0.000000 
7 ~ 0. 000000 

14 0.000000 
9 0.000000 
4 0.000000 
5 
6 
1 

• 

0.000000 
0.000000 
0.000000 

• 

0 
() 

0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I:> 
0 
0 
0 
0 
0 
() 

0 
0 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

• 

Tf:MPERATUF'E CC) 
MEAN MIN MAX 

1.3.0500 
24. 7::;00 
15.:32eiO 
6.0000 

12.3000 
24.5429 
14.5000 

"7.6500 
12.666'7 
25. ~3250 

l2.i.e3:3 
2!:i,6~3T7 

j.'I. 0062 
12.6:~00 
2:;. 2:350 
17.4750 

4.0625 
11. 7:562 
25.9192 
15.~)'100 

4. 062:5 
11 +91H2 
26 .0:564 
15.2:•500 
4. 7:300 

11. ~1:'S12 
::!5.t,::;oo 
16.1:544 

4.7300 
12. 9::;00 
2~). 5690 
15.'19:'.iB 
3. ~~'i>i 7 

1.1.1 '12'1 
24, 9~.ilB 
l~'i.6125 

:3. 3<117 
11.1'i29 
24. 9:583 
15 • .!>125 
3.3292 

10.9:557 
25.0692 
14.5000 

3.32'12 
10 ,9:357 
25+27fl6 
14.5000 
3.3000 

12.6400 
26,0500 
16.2500 

• 

22.0 
10.3 
6.0 
3,0 

21.0 
9,9 
7.4 
4.0 

24.2 
11.2 

• 
. .,; 0 

20.1 
10.0 
5.0 

2:l.8 
:t::;,9 
1.8 
1.0 

23.0 
11.3 

l .8 
1.0 

23.0 
11 ,3 
1.8 
1. 3 

20.9 
9,3 
1.8 
:l. 3 

20.9 
9,3 
2.0 
2.0 

:;!:3 .o 
11.4 
2.0 
2.0 

23,0 
11.4 
2.0 
2.0 

19.1 
9.9 
2.0 
2.0 

1 11.1 
9 .•1 
1.0 
2.0 

23.9 
16.0 

22.8 
26 .:t 
20.0 
6.0 

22.a 
28.9 
20.0 
7,9 

22.a 
26.2 
16.5 
5,3 

2:3.0 
2B.2 
19.0 
23.0 
27.0 
l'i',O 
6.0 

23.5 
30.0 
19,0 
6.0 

23.5 
30.0 
19.0 
7,7 

23.5 
29.0 
1 11.6 
7,7 

23.5 
31.3 
1 1i ,6 

22.8 
26.4 
19.6 
5.5 

22.B 
26.4 
1 11 .6 
5.1 

22,13 
2B.O 
19.0 

5.1 
22.s 
28.0 
19.0 
5,3 

21 • .; 
28.9 
16.5 

• 

S14LINITY CF'F'T> 
MEAi~ MIN 

5.86667 
::; .20000 
4.00000 
:=i. 7:'5000 
4. ()~~:333 
!) • 0!54 '}~) 
:5. 7:5000 
4,00000 
2.00000 
2.00000 
2 .2::;000 

:t.13:3333 
2,049,SB 
2. !50000 
o .s;33:53 
1.nnso 
0.00000 
o. 6::;93;3 
:3 • ,S~5625 
4.6!36B7 
4.40000 
0. 213:3:53 
3, BJ:':iOO 
4. ~59"773 
4. ·7:•rnoo 
2.45000 
2·.6!562!5 
4.21::;91 
3.14231 
2. 37:500 
1, '12U57 
4.142B6 
3, :3'?!5B3 
0.13333:3 
2. ,s7i3:'.ii' 
2.41667 
3, :LB"i'!50 
0. i3.33:3:3 
2,6?B:57 
2.416cS7 
~5, 1137:50 
0.66ti6"7 
1. 'i6429 
2.:365:-rn 
3,0B3:B 
0.66667 
1. 116429 
2.:l6071 
3.0IBJ:3 
0.00000 
1.25000 
1.2916'7 
1.25000 

• 

:t .o· 
2.0 
o.o 
5,::; 
o.o 
o.o 
1.0 
4.0 
o.o 
o.o 
1.0 

o.o 
o.o 
o. !5 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
2.0 
o.o 
o.o 
o.o 
2.0 
o.o 
o.o 
.o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
1.0 
o.o 
o.o 
o.o 
1.0 
o.o 
o.o 
o.o 
0.5 
o.o 
o.o 
o.o 
o.5 
o.o 
o.o 
o.o 
1.0 

MAX 

12.0 
9.0 
'l. 0 
6,0 

12.0 
.to.o 
10.0 
4.0 
6.0 
4.0 
3.0 
o.o 
6.0 
C' I::" ..,,.., 
5.0 
:3. 0 
:3. 5 
o.o 
1. ::; 

11.0 
'i .5 
9,0 
1. 5 

11.0 
<]. ::; 

• 

9.0 
4,5 
(l .5 
<J. 5 
13.0 
4.5 
5.0 
9.5 
13.0 
2.0 
9.0 
7.0 
13,0 
2.0 
'l. 0 
7.0 
13,0 
2.0 
'}, 0 
6,0 
5.0 
2.0 
9.0 
6.0 
!3' .o 
o.o 

4.0 
1. 5 

• 



• • • • • • • • 
Table 23 • - Continued. 

M1 MENIDIA SEASONAL MEAN CATCH PER UNIT EFFORT CN/T)-1975. 

LOCATION 

E-52 
E-52 
E-52 
E-52 
E-1.il 
E-61 
E-61 
E-61 
E·-62 
E·-62 
E-62 
E·-62 
NE11 
NEU 
NE12 
NE12 
NE12 
NW11 
ma1 
N~l11 

NW11 
i%Jl2 
N~J12 
N~Jl2 

Nl.J12 
RI11 
RIJ1 
RI12 
RJ12 
RI2.l 
RI21 
RI22 
IU22 
SEOl 
BEOl 
SE02 
SE02 
SE11 
SF11 
SE11 
SE12 
SE12 
SE12 
SE21 
!JE21 
SE21 
sr:::•2 
SE22 
SE22 
BE31 
SE:31 
SE31 
SE31 
SE32 

SEASON 

WIN TEI'\ 
SPRING 
SUMMEI;: 
FALL 
l.JINTEli: 
SPIHNG 
SUMME!;: 
FALL 
WINT Eli: 
SPRING 
SUMMER 
FALL 
SPIUNG 
SUM MEI'\ 
SPIUNG 
SUMMEli: 
FALL 
WINTEf\ 
SPRING 
SUMMER 
FALL 
WHITE!'\ 
Sl"RTNLl 
SlJMMEI'.\ 
FALL. 
SPIUNG 
SUMMEl'i: 
SPRING 
SUMi'iFI;: 
SPl'.\ING 
SLIMMl'.J~ 

SF'li:J'NG 
SUMMEI;: 
Sf·"f\INO 
SUMMER 
SF'l'.\ING 
!JUi'Hii::R 
SPIUNG 
SW1MER 
F tll.L 
SF'IUNG 
SUMMER 
FALL 
SPIUNG 
SUMMEI";: 
F1~L.L 

SPHING 
. SUi'fMEf.: 
FALL 
ii.IINTEI;: 
SPRING 
SlJMMEli: 
FALL 
11.IINTER · 

OBS 

4 
5 
7 
1 
4 
5 
7 
2 
4 
5 
7 
2 
3 
6 
3 
6 
1 
2 
7 
5 
2 
2 
5 
4 
2 
2 
3 
2 
3 
1 
;-j 

1 
3 
"'" ., 
8 
5 
9 
5 

11 
3 
5 

11 
3 
5 
9 
2 
5 
9 
2 
3 
8 

19 
10 

3 

CAlCH/UNIT EFFORT 
MEAN MIN MAX 

o.co 
o.oo 
0100 
o.oo 
() 100 
0100 
0100 
o.oo 
o.oo 
0100 
0100 
o.oo 
() 100 
o.oo 
0100 
o.oo 
o.oo 
0.60 
0100 
o.oo 
0100 
c.oo 
0100 
o.oo 
o.oo 
o.oo 
o.oo 
0100 
o.oo 
(). 00 
o.oo 
o.oo 
o.oo 
01f.10 
0.25 
0100 
0100 
0100 
o.oo 
(). 00 
o.oo 
o.oo 
(). 00 
o.oo 
<>I 00 
0100 
(). 00 
o.oo 
o.oo 
o.oo 
0100 
o.oo 
o.oo 
0100 

0 
0 
0 

·o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
2 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(} 

U~MPERATURE CC) 
MEAN MIN MAX 

313000 
12.1800 
25+7214 
1612500 
3.3000 
1~11100 

25.4821 
17.3750 
313000 

12.1100 
25.4821 
1713750 
18.3667 
2515667 
1813667 
2515667 
16.8500 

5+9500 
12.9786 
2513625 
18.3500 
5.9500 

1314600 
24+9958 
18.3500 
1811750 
2614167 
1011750 
26+4167 
22.5000 
2610333 
22.5000 
2610333 
16.9400 
2e;. 5~1}~:; 
17.~i400 

2~5. ~5222 
1l1. !5500 
2~5. ~3·6~56 

16 I ;3~i00 
16 I !5500 
25. ~~i>36 
16 • 3!'.iOO 
1614600 
2:.".i I 2El89 
20112:'j0 
1614600 
2~'i' :2889 
20.1250 

5153:·n 
11.2071 
2416e1;30 
15+4200 

5.!5333 

1.0 
210 

23.5 
16.0 

110 
210 

21.8 
15.5 
1.0 
2.0 

21.8 
15.::; 

919 
221B 
9.9 

:2!218 
1617 

5.:3 
310 

23.0 
16+ !5 

::; . ~) 
3.0 

2310 
:L6.!5 
13.8 
24.5 
1:3.B 
24. ~) 
22.0 
24.5 
22.0 
24.5 

9,4 
:B18 

914 
2318 
9.4 

22.3 
1010 
9,5 

2213 
ro10 
9,9 

23.5 
2010 

91 17 
23.5 
20.0 

412 
1.0 

20.1 
8.9 
412 

513 
21.6 
28.9 
1615 
5,3 

21.6 
2819 
19.0 
5,3 

2116 
2El19 
19.0 
24.3 
27.5 
24.3 
27.5 
1·110 

715 
23.0 
2618 
2010 
7,5 

2310 
26.5 
20.0 
23.0 
2s.::; 
23.0 
28.5 
23.0 
27.0 
2310 
2"710 
21..B 
29.5 
:.H.B 
29.5 
21..0 
2810 
20.:5 
21.0 
2810 
20.5 
2110 
27+5. 
20.5 
21•0 
21.5 
20,5 
6.0 

23.0 
28.1 
20.0 
6.0 

• • 
SALINITY CPPT> 

MEAN MIN MAX 

0.00000 o.o 
0.6!500() o.o 
1.29:167 o.o 
l '2!5000 1 I 0 
0.00000 o.o 
0.6!':i000 o.o 
:L .OTi':~B O,O 
0.00000 010 
0.00000 010 
0. 6!500() 0. 0 
11077:313 010 
0.00000 010 
1,0B:3:33 O.O 
0. ·7:5000 0. 0 
1.0033:3 010 
017500() o.o 
0150000 o.o 
0.00000 010 
1. 07:14:3 0 I 0 
11762!50 o.o 
0.00000 010 
0100000 010 
i .io6o<f°-- ·010 
113'i'~:i8:3 o.o 
0.25000 o.o 
212!5000 1.5 
3 1 OB3:3:3 0 1 0 
2125000 115 
3.0B33:3 010 
2 1 nrnoo 2 1 ~=.; 
2.:L,;66"7 O.O 
2 I "7!5000 2. 5 
2.166cS7 O,O 
8 I /'0()00 6 I !5 
B.6!562:5 O.O 
817BOOO 6.5 
8169444 010 
6.BOOOO 315 
i~100273 010 
6 I 2!5000 3 I 5 
6.60000 315 
8102273 o.o 
ti.25000 3.5 
5.10000 3.0 
51:39236 o.o 
6.onrno 315 
5110000 3.0 
5 I :3'i236 0. 0 
6.!37500 3.5 
2+16667 o.o 
4.5000() o.o 
5.30:LB6 o.o 
4.50000 110 
2.16667 010 

o.o 
315 
410 
1.5 
010 
3.5 
4,0 
010 
o.o 
315 
4.0 
o.o 
~~. 5 
:5. 0 
3 "'" • .J 

~s • o 
1.0 
0 I() 

4.5 
3.5 
0. () 
010 
4,5· 
3,5 
110 
3.0 
cS. 5 
310 
6.5 
:310 
3.5 
3.0 
315 

12.0 
14.0 
J210 
14.0 
12.0 
14.0 
11.0 
10. () 
14.0 
1:l.0 
8. () 

1015 
9.0 

J:J. 0 
10 1~) 
9.0 
5·.5 

11.0 
1015 
'J. 0 
515 

• 

a-. 
....... 

b::I 
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Table 23 . - Continued. 
M. ME/HD.IA SU1SONAL MEAN CATCH F'Ef;; UNIT EFFOIH <NIT>-1975. 

C:ti TC:H/UN IT EFFWH . TEMPEl'\ATUJ:;;E <C> ~31~LINITY <PPT> 
LOCATION SEASON OBS MEAN MIN Mt-1X Ml:.t1N MIN MAX MEAN MIN MAX 

~iE32 SPIUNG 8 0.000000 0 0 11.20"71 1.0 23.0 4 .::;oooo o.o 11.0 
SE32 SUMMER 18 0.000000 0 0 24."7172 20.1 28.1 5. :57668 2.0 :10.5 
SE32 HILL 9 0.000000 () 0 15.9444 11.0 20.0 4. 7::;000 1.0 'J .o 
S[iCl WINTER 8 0.000000 0 0 4.9D1 0.2 12.0 3.721357 o.o 6.0 
SSC! SF'IUNG 11 0.363636 0 4 12.7295 1,3 21.9 2 .02::;•77 o.o 9.0 
SSC1 SUMMEf-\ 25 0.000000 0 0 25.27?5 20.3 2'1,B 5 • ..ST708 o.o 9.0 
SSC! FALL 20 0.000000 0 0 16.240B 'J,B 20.0 4 .04::;00 :1.0 9,0 
SSC2 WINTER 8 0.500000 0 2 5. 0!521 0.2 12.0 3. 728:57 o.o 6.0 
SSC2 SPIUNG 11 0.000000 0 0 12. ·12s>5 1.3 21.9 2.02:597 o.o 9.0 
SSC2 SUMMER 24 0.000000 0 0 25.12136 20.3 :;?9.8 5. 6~:)465 o.o 9.0 
SSC2 FALL. 21 0.000000 0 0 16,2'J1B 9.S 20.0 3.'1146:5 1.0 9.0 
SW11 SUMMER 4 0.000000 0 0 24."7292 22.0 27.8 6. ~57500 2.0 9+0 
swu FALL 3 0.000000 0 0 17.8:167 10.6 23.8 3,513333 o.o 13.0 
S~J12 SUMMEJ:;; 1 0.000000 0 0 22,2500 22.0 22.5 9.00000 9.0 'l ,O 
SW12 F1~L.L 2 0.000000 0 0 15.2750 10.6 20.0 1. :50000 o.o 3.0 
SW21 WINTEI~ 3 0.000000 0 0 5.5000 5.0 ,;,o 1. "7:5000 o.o 5.-0 
SW21 SP!:;; ING 6 0.000000 0 0 11.5'117 3,2· 21.0 1.B7:500 o.o 7.0 
SW21 SUMMER l6 0.000000 0 0 25.217t) 21.0 29.5 4.672'.i'2 o.o 10.0 
SW21 FALL l.O 0.000000 0 0 14.0B54 B • 7 113.5 3.56250 0. 0 10.0 
SW22 mNTER 3 0.000000 0 0 5,5000 5.0 6.0 2. 0133:3:3 o.o 6.0 
SW22 SPl:O:ING 6 0.000000 0 0 11.:3500 3.2 21.0 2, 20B:3:3 o.o 7.0 
SW22 SUMMER 15 0.000000 0 0 25.0933 21.0 2'.?.5 4.757:l4 o.o 9.:5 
SW22 FALL 9 0.000000 0 0 14, ?B7:5 8.7 20~0 3.062:';0 (). 0 10.0 
W-11 WINTER 4 0.000000 0 0 6.2125 4,0 a.2 1.12::;00 o.o 3.0 0\ 

00 
w--11 SF'RING 6 0.000000 0 0 11.4667 3.2 21.0 2 .IB3:B o.o 7.0 
W-11 SUMMER 18 0.000000 0. 0 25 t 1004 19.9 2B.5 2.7:3646 o.o 8.0 
W-11 FALL 16 0.000000 0 0 16.3027 9.1 20.0 1.•noo9 o.o 6.0 
W-12 WINTER 4 0 ,()00000 0 0 6.2125 4,0 B.2 :l .:12500 o.o 3.0 
W-12 SPJ:;:lNG 6 0.000000 0 0 13, 57:'.'iO 3.2 21.0 2.:37500 o.o 7.0 
W-12 Sl.frii'JER 20 0.000000 0 0 Z'i.1113 

19 "' 
28.5 ;3. o·n::;3 o.o B.O 

W·-12 FALL 17 0.000000 0 0 15.4251 9.1 20.0 1,B:t0?13 o.o 6.0 
W-21 WWTEI'\: 2 0.000000 0 0 5. -4:500 4.0 6.2 0.00000 o.o o.o 
W-21 SPl'\:ING 6 0.000000 0 0 12.2:167 2.6 21.0 1, 1S2300 o.o 4.5 
W·-21 SUMMER 3 0.000000 0 0 25.5:167 24.7 26.9 1. :=50000 o.o 4.0 
W·-21 FALL 3 0.000000 0 0 13. 9::;13;3 1:1. 0 16.5 1.4:~66"7 o.o :~.o 

W-22 ~JINTEf:;: 2 0.000000 0 0 ::;.4:;;00 4,0 6.2 0.00000 o.o o.o 
~J-22 SPIUNG 6 0.000000 0 0 12.2167 2.6 21.0 :L • 62:500 o.o 4,5 
W-22 SUMMER 3 0.000000 0 0 25.5:167 24.7 26.9 :t. :=rnooo o.o 4,0 
W_...,,., ..._ .... FALL 3 0.000000 0 0 1:3. 9:583 11.0 16.5 1.41667 o.o 2.0 
W-31 WINTER 4 0.000000 0 0 {,,6:500 ::; • 3 8.13 0.2'i'167 o.o :t .O 
W-31 SF'RING 5 0.000000 0 0 ll.3"700 2.8 2:1. 0 1."70000 o.o 4~5 

IJ-31 SUMMER 15 0.000000 0 0 25. 8:567 20.9 29.0 2.:31333 o.o B.O 
· w--31 FALL 7 0.000000 0 0 15.2286 10.0 18.9 1. !:i"7500 o.5 4.0 

W-32 WINTER 4 0.250000 0 1 6 .t,500 5,3 S,8 0.2916"7 o.o 1.0 
W-3;! SF'l~ING 5 0,000000 0 0 11.3700 2.8 21.0 1.70000 o.o 4 .,. .... 
W-32 SUMMER 13 0.000000 0 0 25 .E1500 20.9 29.0 l .86:'i38 o.o 5,0 
IJ-32 FALL 7 0.000000 0 0 15.2286 10.0 18.9 1.139286 o.s 4,0 

b:I • • • • • • • • • • • 



• • 
LDCATION 

CHM 
CHA1 
ClhH 
CHA1 
CHr~2 
CH1!i2 
CHA2 
Cllt-12 
Cll143 
CllA3 
Cl-ft,~~ 

Cf-11~3 
CHA4 
CHA4 
CHtH 
CH1:~.1 

CHf1'."i 
CHA'.) 
CH1'i5 
CHA3 
E-11 
E-11 
E-11 
E-11 
E-12 
E·-.12 
E-·l 2 
E·-12 
E-<~1 
E·-21 
[-'."1 

E-21 
E-22 
E<!2 
E-2:? 
[·-22 
E-·31 
E.~·-31 

r::-:3 l 
!:::·-:H 
E·-32 
E-32 
E:-32 
E·-32 
E--'l1 
E-,H 
E-41 
E-'11 
E-42 
E-<~2 

E-,12 
E-42 
E··-3l 
E--51 

• 
SEASON 

l>JINTER 
SPIUNG 
SUMMER 
FALL 
lJINTER 
SPRING 
SUMMER 
FALL 
lflNTER 
BF'f([ NG 
SUMMER 
FtrLL 
l•!INTEf~ 
SPIUNG 
SUMMET\ 
Ff; LL 
(,JINTEr\ 
SF'fUNG 
SUhl1ER 
FALL 
l.JINTEr\ 
SF'rnNG 
SU11MEF\ 
Fr~LL 

t.JINTEF\ 
SP/UNG 
SUMMEf\ 
Ff,LL 
l>IIHTER 
SPFnNG 
SLHif'IEn 
ft~LL 

~JINTER 

SF'IUNG 
SUMMER 
F(.1LL 
WINT EH 
SF'l\ING 
SLMMEF~ 
FALL 
l.JINTER 
SPRING 
SUM1'1EF\ 
Ff.'1LL 
l.JINTEJ~ 
Sf'R:J:NG 
SUMtiEI~ 

F r;U_ 
WIN TEI~ 
Sf'IUNG 
SU11MEf\ 
Ft<LL 
WlNTEI~ 

Sf'f\ING 

OBS 

1 
6 
8 
6 
5 
6 

:LI\ 
8 
3 
6 
7 
6 
3 
i' 

12 
10 

2 
5 

10 
7 
4 
7 
9 

.6 
4 
7 
9 
6 .,. _, 

:l.O 
2J 
1~) 

5 
9 

2 
7 
9 
6 
2 
7 
9 
6 

12 
11 

5 
7 

2 
r: .. 

• • • 
CATCH/UNIT EFFORT 

MEAN MIN MAX 

0.000000 
o.oooooq 
0. 0()()000 
0. 000000 
0.000000 
0. 000()()() 
0 t 0()\.)0()0 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0. 000()()0 
0.000000 
0.000000 
o.142D~Y7 
0. ()()()()()() 
0, OC·OOOO 
0.000000 
0.000000 
0.000000 
0.000000 
0. 000()()() 
0. ()()()()()0 

0. ()()()()()0 

0.000000 
0.000000 
0.000000 
0 '00(.'000 
0.071429 
0.000000 
0. 000000 
0.000000 
0.000000 
0.000000 
0.000000 
0. ()ij()()()O 

0. 00()()()() 
0.000000 
0.000000 
0.000000 
0. ()()()()()() 
0. 000(1()() 
0,000000 
0.000000 
0.00()()0() 
0.000000 
0.000000 

0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
() 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

() 

0 
0 
0 

0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 

.0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

• • 
.. ·n:~MPEl~t1TUl;:i: ( C > 

MEAN MIN MAX 

1 • :;·:')0~) 
.t ::; , ~~BOO 
24.68:1.2 
12.0750 
2. 9~i00 

1.2,6000 
2~5. 1. O?:L 
15.2437 
~3. 850() 

1.11. i'.i08:~ 
2~'i, :1 000 
.t 4 • .11::rn:5 

;3. !300() 
13.:~274 

24. :570'3 
15. Ui50 
2. :.)0()0 

1.2.9~~67 

24. 7,1,72 
13.850() 

2.1c;)5B 
13. 7133:3 

13.400() 
2. :l.s>~·j8 

13,/'833 
24.6778 
1.3. A4:L 7 
2. 1noo 

12. :'.)'ill :l 
24 .sns 
16. <'>200 

2+8200 
13.2:3:'·i4 
~!·1. ,:, 73!3 
17.1.000 

2+7000 
:l.:5. 0167 
2~5. O!:~~~.;f.1 

:1.2.20B:':I 
2. ·7000 

13.01.S'/ 

12. :~OD:l 
~5. 7fl00 

1 ~~ f :t/86 
2·1·5M3~5 
15.6000 

:·5. /8\/0 
1:3.27136 
24.133() 
1t:i.6000 
~5. :~/t)() 

1.4.4125 

1.5 
10.1 

6.0 
1. 7 
7.0 

22.B 
~;. 0 
2.0 
6.6 

24.0 
7. () 
1. 0 
6.5 

23,2 

2.0 
7,5 

2:5. () 
6 .1 
1.5 
7. 0 

22. S' 
5.0 
1 • ::-; 
7.0 

22."J 
!:i.O 
1 • () 
7 .1 

6.0 
1.0 
7,5 

22.5 

"'1'") a::" ...:... .... .J 

5.0 
1 • 13 
6.5 

,..,,) l:'' ........ a 
5. () 
(). :':) 

6.5 
2:5. 2 
6.1 
(). ~j 

6.5 
23.2 

f.i. 1 
3.0 
7.5 

2. () 
19.'J 
26.0 
20.9 
6.5 

17+4 
213. () 
20.8 
5,3 

21.2 
26. ~5 
20.1 
6. ~5 

2.1. .3 
26.0 
21.2 
3.0 

20. 0 
2,-!J.5 
2:~.5 

5 .:L 
20.1 
2,.;;.9 
r>'1 ""') ... ~ ·~· 
5.1 

20.1 
26.9 
'")I') r) 
,:_ ,.:_' ,,,,._ 

22•8 
2a. ~3 
24 .:L 

·1.8 
2:!.fl 
2B.EJ 
24.1 
3.0 

~~2. 0 
27.5 
19.5 
3. () 

22.0 
2'7.S 
19. r:; 
7,9 

21.5 
26.0 
21.·5 

21. ~::; 
26.0 
21.5 

22.0 

• • 
S1'1L.Ji·~ITY •'. F'PT) 

MEAN MlN MAX 

9. ()()()() 
6.0167 

11.()t.>25 
10.4:1.67 

3 ,6:500 
3.9167 
8.2679 
8. 3'?~.)() 
1.()()()0 

3,33~13 

5 i< ~)357 

4, OB:B 
0.661.>? 
2.0J:l.4 
4. ::.;ooo 
4.3300 
:~' 3000 
1. 2C;b7 
3.2111 
2.4286 
4,0!333 
4.6Mi7 
7. 05'.56 
6.'?167 
4, Oi333 
4. 000() 
7. O~:i:'.i.S 
6.9167 
4. 1 ()()() 
2, B:L4·1 
6.0333 
6. !3(100 
11. :LOOO 
3.12~50 
6. t333:3 
'1. 2'.500 
1, '.:iOOO 
3.6429 
4.4722 
4. u,c,7 
1.::;000 
3.3:"i71 
4.4722 
4.1667 
1. :1000 
2.5476 
4, f:'iOOO 
4,a1a2 
1•7000 
2+'1762 
4. :'5000 
4,fl:LB2 
2. 0000 
2. 3()()() 

13 
1 
6 
4 
0 
0 
4 
~5 . 
0 
1 
2 
0 
() 

0 
1 
0 .. , 
.:.. 

0 
1 
() 

0 
2 
~5 
3 
0 
0 

3 
0 
0 
'1 
•C 

0 
0 
() 

2 
() 

l 
0 
2 
0 
1 
0 
2 
0 
0 
0 
1 
0 
() 

1 
1 
0 
2 
() 

1 () 
8 

15 
16 

8 
1 () 
13 
14 

6 
10 

9 
2 
f-J 
7 

1 () 
;3 
::1 

8 
a 
8 ,., 

11 
B 
u 
'1 

11 
9 
fj 

10 
1 ~) 

9 
8 

10 
:l2 

'1 .c 

7 
9 
'1 .:.. 

6 
7 
9 
6 
8 
l 
9 
6 
8 
7 
9 

°' l.O 

• 



• 

Table 24 . - Continued. 
M. MEiH l.i I() ~lL~AGOi·!tll .. w::(;N Cf.1 TCH F'Ef~ UrH T EFFOHT i N/TJ •.. j 97~i. 

• 

LDCATiotl 

E·-::'i1 
E-~H 

E-·52 
E'.---3~' 
E. ·-~J2 
E-52 
E-61. 
E-61 
E·-61 
E-·61 

F.:-62 
E-62 
E·-62 
NE11 
Nf:.11 
N[it 
NE12 
NE12 
NE:l2 
/·![21 
NE21 
m:~~ :i 
NE'.:~2 
PE22 
tlL'2 
NlHl 
N!.J :i.1 
Nl.U. 1 
Nl•J:l.I. 
NU.I ... ~ 
Ni~J.2 

NlJ.l2 
fJi.Jl 2 
Nl~~:l 

Ni•J2:L 
~.:tJ2:1. 
N1422 
Nl,122 
NIJ22 
RU 1 
RIU 
RI11 
f(f :ll 
RH2 
f(I :L:! 
f([l'.2 
RI12 
RI21 
F:I21 
F(J21 
RI21 
f\I22 
RI22 

• 

.SEAfJtJN 

SUl·li·iEI~ 

FALL 
WINTEi'~ 
SF'fU1~G 

S!JtH1Ef< 
f'(.·1LL 
WINTER 
f~Pf.:ING 

flllt!Mi::i:;: 
FAl.L 
WHHH: 
sr·r-.:ING 
SLJMMEr\ 
FALL 
SVi'\ING 
SUMMER 
Ft1LL 
~~Pf.!TNG 
SlH1MH~ 
F1')! .. L.. 
sr·r::ING 
SW1MEF~ 
1::-f':1U. 
f:F"f\ING 
SlHlMl:OR 
FALL 
WINTER 
Sf'IUNG 
biJMi1ER 
FtiLL 
w:rNTEJ'( 
~;f''l'd ~~G 
r::UNJ-iE.R 
F {~LL 
SFEING 
SU~iMEf.: 

FPrnuo 
SU11MER 
Ft:1LI.. 
WllHEf( 
SF'rUNG 
Sl.!Mr1EF( 
FM.L 
wrnri::r.;; 
SF'r~ I NG 
f:iUMMEf;: 
FALL 
~!INTER 
SPJ'\ING 
f:lUliMl::F: 
FALL 
vJINTEr( 
SF'IUNG 

CATCH/UNIT EFFORT 
ODS MEAN MIN MAX 

7 
6 

.s 
2 
~j 

10 
7 
2 
5 

10 
7 
4 
6 

1 
1 
1 
1 
j, 

1 
3 
6 

10 
7 
3 
6 

10 
7 
1 
3 
1 
1 
3 
1 
3 
7 
9 
6 
3 

9 
.s 
3 
7 

11 
6 
3 
7 

• 

0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 

• 

0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
() 

() 

0 
() 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 

• 

_ TEMPERATURE CC) 
MEnN MIN MAX 

24.B2t·4 
1'.2.6b6'? 
3. ~:.!7::::0 

14. •11. 2::; 
24 .8<'10~:i 
12.6667 
2.67~:)0 

12.9300 
2 4 • ~:rn M 
13.'7143 
~.6750 

:1. 2. ~?300 
24 ,!,')000 
13;71i1;3 
14,4nrn 
::14, M3:o3 
13.3.l}(j() 
14.4750 
24.5950 
13.3400 
14.~5000 
2!':i t 0000 

7. ~5000 
14, :'.'iOOO 
25.00{)0 

? • ~-.rnoo 
~5.416'7 

12. 058:5 
24.9700 
14.114:3 

3.41<!17 
12.058:3 
24. 96~:;o 
14.1214 
14.2:500 
24.9167 
s.oooo 

14. 2:,,;00 
24.'1167 

8. 0000 
'l. 3~'n:1 

14,3~~00 

24.9?4~1 

D,fi950 
4. 333:3 

14.3200 
24.9944 
1;5,139~)(\ 

,, .5000 
1~:'i ,"7250 
24. '7864 
14. :56t.i'7 
4. ~5000 

15.7250 

• 

2:i. 0 
5,0 
3,0 
7,5 

2:3. 0 
5.0 

7.0 
22.6 

6.0 

'?. 0 
22.6 

6. () 
7.2 

5.9 
7,2 

2:3 ,J 

14, !5 
25.0 

7.0 
:l 4. 5 
25.0 
7.0 
2 .() 
6.7 

6.8 
2.0 
(,,. '7 

6.8 
14.1 
24.4 
a.o 

:1.4 .1 
24.4 

8. 0 
2.0 
6.2 

23.1 
7.0 
2. () 
6.2 

23.1 
7. () 
2.0 
6.2 

23.0 
6.0 
2.0 
6.2 

3,n 
22.0 
26.8 
22+9 

3.0 
19, B 
26.1 
22.2 
3.0 

19.8 
2ei,1 
22.2 
22. :L 
26.0 
21.0 
22.1 
26.0 
21.0 
14.5 

13. 0 
:l4.5 
25.0 
8.0 

20.2 
2C> .2 
23.1 
5.5 

20.2 
2,~). 2 
23.2 
:l4. 4 

8.0 
:L4, 4 

8. 0 
7.0 

15'.'7 
26.8 
22.~; 

7. () 
19. 7 
26.8. 

7. () 
22.3 
26.6 
23.9 
7,0 

22.3 

• 

B(.1LH!ITY CPF'Tl 
M:::()i'i MIN 1li:>oX 

3.500()() 
3. 1 !'}()()() 

2.00000 
2. :rnooo 
3.50000 
3.0EJ333 
3. 75()()() 
1 .130000 
;3. 8!'5()00 
~~. 50()0() 
3. '75000 
1.130000 
3. s::ii>Oo 
2. 50000 
0 • IJ'7!'5 00 
2.n:n:n 
1. 0()()()0 
0, f:l7:'iCO 
2. 80000 
1.00000 
1 • 00000 
1. 00000 
0, i)OOOO 
1. 000()0 
1.00000 
0. 000()0 
1. 033:53 
1.01667 
:-5. ?20~56 
2. ~)0000 
1. s:.5333 
1,(/:l<S67 
3. 6BO'.:ii> 
.:~, ~-;oooo 
0. (\()()()() 
:'5. fl:B33 
1.. ()()()()() 
(). ()!)\~()() 

3. n:-;,:;::>3 
1. ()()(),)() 
1. :3.B33 
2, 1 i)OOO 
5.0277B 
4. '70000 
1.:~:B:B 
2. l 00\)() 
5. 1. oo,s'I 
4. ?B:5::>3 
0. 8'.3:533 
2. 00()()() 

.. 1. ?:moo 
•l.41667 
o.s:n:53 
2.00000 

• 

2 
0 
2 
0 
2 
0 
3 
0 
1 
0 
3 
0 
1 
0 
0 
1 
0 
0 
1 
0 
1 
1 
() 

:I. 
1 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
3 
1 
0 
3 
1 
0 
.2 
2 
0 
0 
2 
2 
0 
0 
0 
1 
0 
0 
0 

i3 

5 
5 
8 
4 
4 
6 
13 
4 
4 
6 
8 

4 
5 ,, 
"" 4 

1 
1 
() 

1 
1 
0 
3 
2 
6 
7 
:3 
2 
6 
/ 
0 
4 
1 
0 
4 
1 
2 
3 
9 
B 
2 
3 
9 
8 ,, 
"-· 

2 
4 .. 

-...J 
0 

• 
td 



• • • • • • • • Table 24 . - Continued. 
H, MENIDIA SEASONAL MEAN CATCI~ PER UNIT EFFORT CN/Tl-1976, 

LOCATION 

r<I22 
f(l22 
SEO! 
SEO! 
SE01 
EiE01 
SE02 
f.)E02 
SE02 
SE02 
SEU. 
SE11 
SE11 
SE1l 
:;E12 
SE12 
SE12 
SEJ.2 
SE2.l 
SE:~1 

SE21 
SE22 
SE22 
~iE12 

SE:.31 
. fiE3 :I 

::::i::3:1. 
SE~H 

Sl:C32 
ur.::~2 

SE.32 
SE32 
s~;c1 

SSC:l 
SSC! 
SSC! 
SSC2 
bSC2 
Sf::'.C2 
f:iSC~! 

SW11 
SW11 
SW11 
SW11 
SW12 
SW12 
Sl~12 

SW12 
SW21 
SW21 
SW21 
SW21 
SW22 
SW22 

SEt.1S(JN 

SLIMMER 
F1~L..L 

WlNTL:R 
SPfUNG 
SUl1MER 
f(iLL 
WINTER 
s1=·1:;;rnG 
SUMMER 
Ft.ILL 
WINT Er.:: 
SPRING 
SU/'IMEr\ 
Ff.lLL 
WINTER 
E'l''IUNG 
<:JUMMEF~ 

F,~LL 

SF'IUNG 
SUMMER 
FALL 
SPI:;: I NG 
SUMMEF~ 
F1~LI. 
lJJIHER 
Sf"l:;:ING 
!iLJliMLI:;: 
F1~LL 

WINTER 
SPF\ ING 
SUMMEF< 
F;~LL 

l>JINTER 
SPF: I NCl 
SUMMER 
FALL 
l~INTEf\ 
SPIUNG. 
Slli'iMEf~ 
F f-~I L. L. 
WINTER 
SF'HirW 
:3UMMER 
Ft1LL 
WINTEF: 
!WIUNG 
SUMMER 
FALL 
WINTER 
Sf'f\ING 
SJMMER 
FALL 
\.;INTER 
SPRING 

OBS 

1., 
"-

6 
1 
l 
t .. • 

5 
7 
1 
5 ... 
·' 
<~ 
2 
6 
8 
El 
2 
5 
El 
7 
4 
6 
4 
4 
6 
4 
r.• ,, 
8 

16 
u 

5 
6 

16 
11 

'/ 
16 
~~'i 
20 

9 
16 
29 
20 

1 
4 
7 
4 
1 
5 
8 
~) 

6 
f.I 

15 
11 

6 
B 

CATCH/UNIT EFFORT 
MEAN MlN MAX 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.006000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
01000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.068966 
0.100000 
01000000 
0.000000 
0.000000 
0.000000 
0.000000 
01000000 
0.000000 
0.000000 
01000000 
01000000 
01000090 
0.000000 
01000000 
0.000000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
() 

() 

() 

0 
() 

() 

() 

() 

() 

0 
0 
0 
() 

0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
() 

0 
() 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 

T~MPERATURE <C> 
ME~N MIN MAX 

25.0083 
14.3667 

515000 
13.5250 
24.4500 
10.8143 

5,5000 
1413000 
24.4500 
9.3417 
3.7000 

14.8333 
24 t 6~:;.:.;2 

12.0562 
3,7000 

14.4700 
24,!·3196 
1018357 
14.8958 
24.8667 
13.5750 
14.8958 
2418667 
13.5750 

3.7200 
13.1937 
2417594 
1415182 
317200 

14.1833 
24.7312 
14.5182 

311083 
13.1980 
24.6603 
16.2975 
3.1905 

13.2250 
24.6603 
16.2975 
310000 

15.0750 
25.0500 
11.1750 
3.0000 

14.2500 
25.0312 
13.0600 

315583 
14.1375 
25.0900 
14.5409 
3.5503 

14.1375 

2~~ '0 
6.0 
~:5. 0 
9.2 

23.0 
519 
5. () 

10.0 
:~3 I() 

5t9 
2 ,() 
6,2 

23.() 
510 
210 
6.2 

:~3. () 
:'.), () 

10 I 2 
2:3.4 
5.5 

10.2 
2:3.4 
5. ~5 
1.0 
7.0 

22.9 
4.0 
110 
7.0 

22.9 
4,0 
0.2 
•l 1 6 

22.3 
6 I() 
()I 2 
416 

2213 
6. () 
'") I:" 
.... \:t 

10 1 El 
23.5 
6,0 
2.5 

10.e 
23.5 

6 I() 

1.0 
7.0 

2:3. :5 
4,9 
1.0 
7,0 

26.5 
23.9 

610 
19 I :l 
2~5.() 

19.7 
610 

:L9ol 
2~i1 0 
17.8 
. 5. ~5 
1'1. 8 
27.0 
2() I 7 
5.5 

19i0 
2710 
20.0 
18.5 
26. ~) 
20. ~5 
1815 
2615 
20.5 

6 .13 
1 'I o!3 
28. () 
20,B 

l> I fl 
19.8 
28.0 
20.s 

(,I() 

2219 
2910 
22. ~) 
6.0 

22.9 
29.0 
22·. ~:5 
3. ~) 

17.8 
26.0 
18.2 
3. ~5 

1·7 I 8 
26.0 
20.7 
6.~ 

20.5 
28.0 
21.1 

fj. 5 
20.5 

• • 
SALINITY <PPTl 

MEAN MIN MAX 

510625 
414167 
2.0000 
8.5000 

12.4500 
1112857 

2.0000 
8.5000 

12.4500 
10.8333 

417500 
6,5000 

1112813 
10.8750 

417500 
6.8750 

1112813 
1012857 
5.5000 
916417 
915000 
515000 
9.7250 
9.5000 
1,JOOO 
4.5714 
8.8438 
8.1364 
113000 
5.0000 
818438 
8.1364 
:312292 
J.1844 
7.6652 
713000 
:5. 22<?2 
:3, 3T44 
7 I 6l>!:~2 

7. :·moo 
~j. '750() 
4 I 2:'.)0() 

10 I CJJ\::!9 
810000 
5.7500 
4. 4:':i00 

10, :I. '.')6:3 
914000 
2.5000 
3. (li)()() 

i' • .'Jc,67 
716IH8 
21 ~:iOOO 
3.0000 

LO 
o.o 
2.0 
4.0 

1(). () 

li. 0 
210 
4,0 

:1010 
~I() 

2 I() 

5. () 
910 
7 I() 

2.0 
::i.O 
9.0 
7 I() 

•l. 0 
fJ. () 
6 I() 

410 
s.o 
6 I() 

0 I 0 
0 I() 

5. () 
3. () 
010 
o.o 
5.0 
3.0 
o.o 
() I () 

310 
o.o 
(). 0 
010 
3 I() 

o.o 
~5. ~5 
2 I() 

610 
410 
5. ~J 
2 I() 

Ci • () 
•11 0 
0. () 
010 
310 
310 
(). 0 
o.o 

9.5 
1:1. () 
2. () 

:1.2 I() 

111 I() 

1710 
2. () 

12 I() 

t4.0 
17,C 
n.o 

11.0 
13. (i 
1 ~:)I{) 

BI() 

11.0 
13.0 
:l :s I() 

7 t () 

1:~. 0 
1310 

7 I() 

1210 
1.3 I() 

7.0 
a. o 

11 I() 

13. () 
7.0 
8.0 

11.0 
1.3 .() 
9,0 
u.o 

10. () 
11. () ,, ,() 

{3. 0 
10. () 
t:L • () 
610 
6. () 

1 !:i. () 
13.0 
6. () 

b.O 
1:5 I 0 
l~i .o 
9.0 
?.O 

1~!. 0 
14.0 

s· .o 
7,0 

....... 
I-' 

• 

b;j 



Table 24 . - Continued. 
If, Mf:JIIlHA SE1'.\i3UN11L Ml:1-1N Ct1TCH PEH UNIT EFFOHf (N/T)·-:L976, 

CATCH/UM!T EFFl:lf(f TEMPEl'i:t1TUFiE (C) Sf-1LINITY <PPT) 
LOCP1TION SE ti SON OBS MEAN tm~ i'l('tX t1U\i'J i1IN MnX MEAt·I MIN M1iX 

Sl.J22 SLJMMEfi 15 0 0 () 2::-;. o~?OO 2:1. 3 2a.o 7. lt·.d.16? 3 14 

Sl·l22 Ft'.\LL 11 0 0 0 14.;':1409 4.9 21.1 7.63f.136 3 14 

W·-11 w:r~:rEH 5 0 0 0 2. 9:;:00 o.5 4,9 ;5. 5?~:i00 0 8 
W-11 sPr::nw 12 0 0 0 15 .on,7 7.1 2310 1156667 0 8 
W·-11 SUMHl::R 21 0 0 0 24.9786 2:5. 3 28.0 ::; • '736'}() 2 10 
~J--11 FALL 15 0 0 0 1?. 013:3 5,9 2:5 .o ::; • i.rnooo 0 13 

W-12 l.JINTEF: c· 
,J 0 () 0 2.9200 0 c· • ,J 4,9 3. 5'7!500 0 B 

tJ-·12 SF' HING 11 0 0 0 1. 4. ~)(364 ?.1 23.0 1.70i'07 0 8 
W·-·12 SUMMER 21 0 () 0 2~:i. 00\)0 23.3 28. 0 5. 73f.,<;>() 2 :l() 

!J-12 FALL 16 0 0 0 :l.1~). 5~)94 5.9 23.0 ~'i. <i3750 0 1 :J 

W-21 WINTER 2 0 0 0 2, t ?!'iO 1.8 3,0 2 I 5()()()() 2 •l 

~J-2:1. SP HING 5 0 0 0 1.3,tOOO 615 17.5 0. 7!5000 0 2 
~J-·21 SUMMEfi 9 0 0 0 2~5. ?'722 2411 27.0 3. 8()!'556 '1 "" ... ,.) 

W-21 FtKL 7 0 0 0 iCJ I 13~'.'i? 6.0 23.0 4. 44 ()1f8 0 /' 

liJ·-22 l-JINTER 
,., 

0 0 (/ 2, :L 7!:)() 1. f3 3 t 0 2 • :·.rn o o o 2 4 ... 
l·J-·22 SPf\ING c.- 0 0 0 13,1000 6.::; 17. ~) o • 7 :·rn o o 0 2 >:J 

~i·-22 SUMMER 9 0 0 0 ~~~:;. 71(!,"7 :24 I 1 27,\i 3. no~:5!5t.> '1 ·-"-
., 

W-"':'°'':> FALL 7 0 0 0 16 t 13!f7 6.0 2:5. 0 4' '14()48 0 7 

W·-3! WINTEfi c· 0 0 0 3.617~) 1.2 7.0 1. 02!'50() 0 4 .J 

W-3:i. SF'IUNG 8 0 0 0 14 .o:H2 6 "" 21+3 0.7B!':i71 a 4 o.:J 

W-31 SUMMEH 12 0 0 0 24 .67'>'2 23.2 26.1 4. 12~:;()() 2 6 

W-31 FALL 10 0 0 0 15.6467 6.5 21.4 4.:rn:'.:B 0 7 
w-·T~> WINTER 5 0 0 0 3,61n; 1.2 7.0 1. 02::rno 0 4 

.,~ 

W··:?;2 SPRING 8 0 0 0 14.0312 6 '!5 21.3 O.B2143 0 4 
.._,, 
N 

[,J·-32 SlJMMEfi 1 ~· 0 () 0 24.7000 23.2 26.1 4.12500 2 6 

W-32 FALL 10 0 0 0 1:5.6467 6 "" • ,J 21.4 4+38333 0 7 

• • • • • • • • • • • 
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Table 25 . - A chronological summary of temperature avoidance studies on Atlantic silverside, Menidia menidia. Ali 
tests were conducted at near air-saturated levels of dissolved oxygen and pH of 7 to 8. 

• 

-------------------------------------------------~---------------~------------------------------------------------------------------
DATE REF'l.ICATE NO,. CJF SIZE l'\:ANGE SALINITY LIGHT LEVI::!... t1CCLIMt1TIDN t1lJC I Dt1NCE 

FISH <TL IN MM) CFClCJT TEMPEl';:,:~TUl'~E TEMF'EF:t1TlJF(E 
Pm TEST MIN. M1~X. (Pf"T) (LUX) CANDLES) (C) <Fl (C) (F) 

------------------------~-----------------------------------------------------~-----------------------------------------------------

MENIDIA MENIDIA 

20 MAY 70 1 2:l5 20.0 

16 JUN 70 1 6 24 32 4 215 20.0 68 31 87 

18 JUN 70 1 4 30 38 4 21.5 2.0 20 68 33 

27 JUL 70 1 4 52 68 1 21 ~) 20.0 27 80 36 96 ....... 
w 

28 JUL 70 1 4 56 61 1 54 5.0 26 78 36 '76 

4 AUG 70 1 4 58 72 4 21~:; 20.0 25 77 3~ 91 

10 NCJV 70 1 1 4,5 215 20.0 14 57 27 80 

5 AUG 71 1 4 51 6:3 :-1 215 20.0 2::5 '77 3;5 9:1. 
2 4 59 7() 3 2:l5 20.0 25 '77 ;5;3 91 

20 OCT 71 1 4 83 104 4,5 215 20.0 17 62 26 78 
2 4 71 86 4 I:' tJ 215 20.0 17 62 28 82 

/ 



Table 25 . - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
DATE REPLICATE NO+ OF 

FISH 
PER TEST 

SIZE RMH3E 
<TL IN MM) 
MIN, MP1X. 

·S(ILINITY LIGHT LEVEL. 
<FDDT 

<PPT) ILLJX) CANDLES) 

1'.iCCLIMt1TION 
r::::MF'El;:t, TUF\E 
(C) \F) 

1WDIDr~NCE 
TE11PE1'~1'iTURE 
<CI (F) 

------------------------------------------------------------------------------------------------------------------------------------
MENIDIA MENIDIA 

26 ,JUL 72 1 4 48 215 20.0 26 78 34 

2 AUG 72 1 4 65 a::; 5 2:L .~:i 2.0 26 78 28 B2 
2 4 65 90 !5 21.5 2. 0 2,s 78 ~5~i 9'"' •• 1 

6 SEF' 72 1 4 79 85 5 21.~) 20.0 '1'1 .:,...,.._ 71 28 02 
2 4 77 87 5 21:5 20.0 22 71 32 89 

::!5 OCT 72 1 4 76 96 7 215 20. 0 13 !5!5 23 n 
2 4 73 98 7 2:l5 20. 0 :L3 :=.)~j 20 !.>fl 

"-! 
~ 

1 4 52 84 c.-
J 21:5 20.0 5 41 25 77 

12 APR 73 1 4 57 92 3.5 =~1.5 20.0 12 ::;~--s 23 73 
ri 
.:.. 4 94 123 =5. 5 215 20.0 12 :':i~--S 23 73 

17 AUG 73 1 4 66 82 1 () 2j.~) 20. () 27 80 30 86 
2 4 70 75 10 2:L5 20.0 27 80 28 82 

21 AUG 73 1 4 57 62 10 2:L .5 2. 0 ')I::· 
,,;..,J 77 34 93 

2 4 77 90 10 21.5 2.0 2:=5 7'7 34 93 

23 OCT 73 1 4 74 107 10 215 20.0 :l6 60 27 f.l() 

2 4 51 90 10 2:1.5 20.0 16 60 27 ElO 

• • • • • • • • • • .'IJJ 
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Tab le 25.< • - Continued. 

DATE F~EF'LI CATE NO; OF 
FISH 
PER TEST 

• 

SIZE F::1"1NGE 
CTL IN MM) 
MIN, Mt-1X, 

• • 

SA~INITY LIGHT LEVEL 
(FOOT 

• 

<PPT> CLUXl CANDLES> 

• 

ACCLIMATION 
TEMPEl1:ATUJ:::E 
(Cl <Fl 

• 

f.iVOIDMiCE 
TEMPEH1~TUF\E 
<Cl <Fl 

• • • 

------------------------L--------------------------------------------------------------------~--------------------------------------)> 

MENIDIA MENIDIA 

15 NOV 73 1. . 4. 60 92 10 215 20 .() 8 46 23 73 
2 4 c.2 85 10 2:l5 20.0 B 4,~ 23 73 

5 APR 74 1 4 84 100 6 21~5 20.0 6 42 20 68 
2 4 90 1 O~'i 6 2:1.5 20. () 6 4·:1 20 MJ 

10 AF'R 74 1 4 100 108 5 21:'.'i 20. 0 9. ~5 49 ,.,.,. 
<.CJ 77 

2 4 84 107 5 215 20.0 'J,5 49 25 77 

11 APR 74 1 4 94 11::; ., _, 2j. t 5 2.0 9 .!5 49 27 80 ...... 
2 3 80 95 5 21 t ~) 2. () if. ~5 49 27 80 Lil 

23 AF'I~ 74 1 4 100 106 5 2:1.. ~:5 2.0 1::; 59 31 87 
2 4 74 115 5 21.5 2.0 :L5 59 :u 87 

24 AF'R 74 1 4 82 112 5 2:L:5 20.0 1 ~5 5.:y 27 80 
4 .71 94 !:) 2:l::i 20.0 :l5 ~59 29 8·4 

2 MAY 74 1 4 70 87 4 2:1.. !5 2.0 15 ~i9 28 B2 
2 4 78 87 4 21.5 2.0 15 59 28 8'' "-

22 Mt1Y 74 1 4 71 86 6 "-• .. J 21!:5 20.0 113 t,,4 30 86 
2 4 78 108 6.5 215 20.0 18 q4 30 81.1 

24 MAY 74 1 4 80 95 6.5 21.5 ~~. 0 18 64 2!) 77 
2 3 70 87 6,5 21. !5 2.0 18 64 31 87 



Table 25 . - Continued. 

DATE REPLICATE NO; OF 
FISH 
PER TEST 

SIZE RANGE 
<TL IN MM) 
MIN. MtiX. 

SALINITY LIGHT LEVEL 
<FDDT 

<PPT> CLUXl CANDLES) . . 

ACCLIM1'.'.\TIDN 
TEMPEl~1~Tl.Jl~E 
CC) CF) 

AVCJIDANCE 
TEMPER1'.'.\ TURE 
CC> CF> 

------------------------------------------------------------------------------------------------------------------------------------
MENIDIA MENIDIA 

20 FEB 75 1 3 44 60 3 2:1.~i 20.0 3 ··-· ., I 25 77 
2 3 !:is> 84 3 2:1. ~) 20.0 3 37 2!:) 77 

11 MAR 75 1 3 87 88 4 2:L~:i 20.0 3 37 22 7j, 

2 3 64 87 4 21~) 20.0 ;3 ;37 22 71 

14 MAr'i: 75 1 3 85 3.07 4 21 . • 5 2.0 ~5 37 113 64 
2 3 77 121 4 21.5 2. () ~5 37 :l!:i !:i'r 

26 MAR 75 1 4 57 1()4 4 215 2(). () :l () 5() 27 130 ........ 

2 4 54 112 4 2:l5 20.0 :LO 50 27 E!O 
CJ\ 

16 APR 75 1 4 73 122 ~3. 5 21~3 20.0 8 46 25 77 
2 4 90 107 5.5 21~) 20.0 8 46 25 77 

18 APR 75 1 4 84 1:l 5 ~:;. 5 21. f5 2.0 8 46 27 130 
2 4 8~5 1:l2 5.5 ~~:I. • ~:; 2.0 B 46 27 80 

21 MAY 75 1 4 71 74 5.5 215 20.0 :l9 .!16 32 89 
2 4 86 102 5.5 215 20.0 19 C.6 30 86 

19 SEP 75 1 4 62 75 6.5 21~) 20.0 22 7:l 32 139 
2 4 63 76 6.5 215 20.0 22 71 ~52 89 

24 OCT 75 1 4 58 77 6 215 20.0 19 66 ~~5 77 

• • • • • • • • • • • b:l 
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Table 25 . - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
DATE REF'LICt1TE NO• OF 

FISH 
Pm TEST 

SIZE r.\:ANGE 
<TL IN MM) 
MIN, MAX. 

S(iLINITY LIGHT Ll:'.: 1JEL 
<FOGT 

CPPT) (LLJXl CANDLES) 

1~CCLIMi~T:rDN 

TEMPEll:ATUf\E 
(Cl <F> 

AVOIDANCE 
TEMPEl'=:ATURE 
CC) <F> 

------------------------~-----------------------------------------------------------------------------------------------------------

MENIDIA MENIDIA 

12 NOV 75 1 4 63 97 6. ~5 2:1.5 20.0 16 f.iO :L7 6') "· 2 4 77 103 ci. 5 21::; 20.0 :L6 60 29 EH 

2 DEC 75 1 4 68 86 3 .t:i 215 20.0 9 48 24 75 
2 4 56 8:~ 3.5 2:L !'i 20.0 9 48 2,s 78 

5 DEC 75 1 4 48 63 4,5 2:t .5 2. () 8 46 ~51 87 
2 4 !5~1 66 4.5, 21.5 2.0 8 46 31 87 

31 DEC 75 1 4 74 94 4. !5 21~5 20.0 2 •71::· L'i 60 ... 11.J ....... 
4 63 86 4 "" 2j.5 20.0 2 3~) :Lei 60 ....... • ..J 2 

25 MAR 76 1 4 72 110 4 215 20.0 10 50 26 78 

2 APR 76 1 4 74 80 4,5 215 20.0 :1.2 53 213 82 ..., 4 87 107 4;5 2:L5 20.0 12 ~)3 26 78 ... 

29 AF'F\ 76 1 4 B!5 110 5.2 2l~5 20.0 :l5 ~)9 28 82 
2 4 90 103 5.2 215 20.0 15 59 29 84 

3 SEP 76 1 4 50 71 4 ~!1. 5 2.0 24 ?::'i 32.2 89 
2 4 61 70 4 21.5 2.0 24 75 ~32. 2 89 

19 OCT 76 1 4 68 93 6 215 :.w.o 14.5 :;;a 27.8 82 
2 4 54 78 6 21~3 20.0 14.5 58 27.8 82 

.. l 



Table 2~ . - Continued. 

-------------------------------------------------------~--~------------------------------------------~-----------------------
DATE REF'LI CATE NO; OF 

FISH 
F'ER TEST 

SIZE J:;;ANGE 
<TL IN MMl 
MIN, MAX, 

BA~INITY LIGHT LEVEL 
( FOCIT 

CPPTl CLLJX) CANDLES) 

ACCLIMtiTION 
TEMPEl':AllJF(E 
( C) ( F) 

AVOIDANCE 
TEMPEF(t-1TUF~E 

CC> < F > 

------------------------~------------------------------~--------------------------------------------------------------------· 

MENIDIA MENIDIA 

7 APR 77 1 
2 

22 APR 77 1 
2 

27 APR 77 1 
2 

6 MAY 77 1 
2 

26 MAY 77 1 

13 JUL 77 1 
2 

4 
4 

4 
4 

4 
4 

4 
4 

3 

4 
4 

83 
78 

100 
90 

73 
86 

102 
78 

115 

44 
61 

96 
110 

112 
1.15 

10:3 
113 

110 
112 

120 

65 
70 

6.5 
6. ~:; 

6 
6 

6 
6. 

7 
7 

7 

8.5 
8.5 

215 
:~15 

215 
2:1. ~) 

21.5 
21.5 

21!) 
215 

21:'.") 

2:l5 
215 

20. 0 
20.0 

:;~o ._o 
20.0 

2.0 
2.0 

20.0 
20.0 

20.0 

20.0 
20.0 

12 
12 

1 !5 
15 

1 ~) 
15 

17 
17 

2~3 

~50 
30 

!53 
!53 

~)<J 

5<.i> 

~'.)9 

5~1 

62 
62 

73 

86 
86 

23 
2~5 

32 
~52 

26 
2B 

26 
~53 

34 

33 
35 

73 
73 

89 
89 

78 
f:l2 

78 
91 

93 

9:l 
95 

Table 26. - Components for the multiple linear regression equation to estimate avoidance temperatures (C) for the Atlantic silverside, Menidia menidia. 
* = Significant at P.05 or greater; and **=significant at P.01 or greater. 

Constant (a) = 21.832 

Sbndard Error of Estimate = 2.965 

Variable (Xi) 

Acclimation Temperature (C) 

Salinity (ppt) 

• • • 

Mean 
(Xi) 

15.l 

5,5 

• 

F(2, 85) = 68,782** 

R = 0.786** 

Correlation (r) 
With Y 

o. 771 ** 

0.021 

• • 

N = BB 

2 
R = 0.618 

Regression Standard Standardized 
Coefficient (bi) Error of bi Reg. Coef, 

0.524** 0.048 o.so5 
-0.389** 0.168 0.159 

• • • • 

-...J 
00 

~ • 
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Table 27. - M. AME"IUCANA SEA£iON1~'- MEAN CATCH PEI:.: UNlT EFFOIH <N/T>·-197:'5. 

LOCATION 

CHA1 
CHA1 
CHA1 
CIM2 
CHA2 
CHr12 
CHA2 
CHr':i3 
CHA3 
Cl-IA3 
CHA3 
CHA4 
CHA4 
CHA4 
CHA4 
Cl-IA5 
CHA5 
CHA5 
E-11 
E-11 
E-11 
E·-11 
E·-12 
E-12 
E-12 
E-12 
E-·21 
E--21 
E-21. 
E-21 
E·-22 
E-:-22 
E·-~!2 

E--22 
E-31 
E-31 
E-31 
E-31 
E-32 
E-32 
E-:52 
E-:i2 
E-41 
E-H 
E-41 
E-41 
E-42 
E-42 
E-42 
E-42 
E-:51 
E-51 
E-51 
E-51 

SEASLIN 

SF'RING 
SUMMER 
FALL 
WINTER 
SPRING 
SUMMEI:.: 
i""ALL 
WINTEI:.: 
SPRING 
[;Ul1i':ER 
FALL 
WINTER 
SPRING 
SUM MEI:.: 
FALL 
SF'IUNG 
SU MME I:.: 
FALL 
WIN TH~ 
SPIUNG. 
SUMMER 
n1LL 
WINTER 
SPRING 
SUMMEF~ 
FALL 
WHITER 
SF'~~ING 
SUMMEJ;: 
FALL 
WIN TEI;: 
SPRING 
SUMMER 
FALL 
WINTER 
SPIUNG 
SUMMER 
FALL 
lJINTEI:.: 
SF'IUNG 
SUM MEI:: 
FALL 
WINTER 
Sl''l:.:ING 
SUMliEI>'. 
FALL 
WINT El:.: 
SPIUNG 
SUMMER 
FALL 
~JIN'l'ER 
SF'l:.:ING 
SUMMER 
FALL 

OBS 

3 
·5 

2 
1 
3 

14 
7 
1 
3 
4 
3 
1 
3 

13 
8 
3 
5 
2 
4 
a 

11 

8 
11 

4 
5 
8 

22 
16 

5 
7 

21 
13 

4 
7 
6 
4 
4 
7 
6 
4 
4 
7 

l.3 
9 
4 
7 

14 
9 
4 
5 
6 
1 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

0.0000 
0,00()0 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.3~B~'S 
0.0000 
0.0000 

11. 0000 
0.0000 
0.0000 
0.0000 
0. 3~~33 
0.0000 
0~5000 
ti. 0000 
8.7500 
0.0000 
4. 6(\00 
8.0000 
1.6250 
0.0909 
1.7500 
2.6000 
1. 3'750 
0 .045::-; 
2. 8'7!)0 
2.0000 
0.7143 
0. 14:~9 
0.0769 

17.0000 
5,0000 
1.0000 

19, 7:'.'iOO 
7.5000 
0. 5'714 
0.3333 
2.7500 

!2. 7~'i0() 
5.000(J 
2.0000 

14 .t..667 
1. 0000 
0.2857 
o.0·714 
o.u.11 
1.0000 

33.4000 
0.8333 

42.0000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
i 
0 

42 

0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
() 

11 
0 
0 
0 
1 
0 
1 

1'7 
35 

0 
14 
31 

7 
1 
4 
7 
4 
1 

34 
5 
4 
2 
1 

66 
30 

6 
48 
23 

1 
10 
40 
10 
21 
82 

2 
1 
1 
:I. 
3 

76 
2 

42 

TEMPERATUl:.:E (C)'_ 
MEAN MlN MAX 

:13.0500 
24. n;oo 
l5. :3;?.50 

c1, 0000 
12.3000 
24 .!542'7 
14.5000 
7, 6!500 

12.6667 
25 .32!50 
14.2333 

12. l.1333 
25. 6~577 
14.B062 
12. 6::rno 
25.2350 
17.4750 

4.0625 
11. '75(12 
25.9:l92 
15.5900 

4.062:5 
11 t 'i'812 
26. 0:364 
15. 2!500 
4. 7;300 

11,a:H2 
25 .t.!500 
16.1!544 
4.7300 

12 .9:500 
25.!:i690 
15, 9'i'5B 

3.3917 
:Ll, 1'72'7 
24.95B3 
15. <!'.:l2!) 

3 .391.'7 

3,0 
22.0 
10.3 
6.0 
3.0 

2Lo 
9,9 
7,4 
4,0 

24.2 
11.2 

4,0 
20.1 
10.0 
5,0 

21 .!3 
15.9 
1.8 
1.0 

23.0 
11.3 
1.3 
1.0 

23.0 
11.3 
1.s 
1.3 

20.9 
9,3 
1.a 
1.3 

20.9 
9.3 
2.-0 
2.0 

23.0 
11. 4 
2.0 

11.19::!9 2.0 
24.9:'.;83 23.0 
1 :) ~ c.i 25 - ----·-·u. 4 
3. ~'1292 2 •. o 

10.9:3::;7 2.0 
25.0692 19.1 
14 • !5000 9. 9 

3,;;1292 2.0 
10.9:3!57 2.0 
25.2786 19.1 
lA.5000 9,9 
3,3000 1.0 

12.6400 2,0 
26. o:soo 23. 9 
/.6.2500 16.0 

22.13 
26.1 
20.0 
6.0 

22.a 
28.9 
20.0 
7,9 

22.a 
26.2 
l.6.5 
5,3 

23.0 
20.2 
19.0 
2:3.0 
':27.0 
19.0 
6.0 

23.5 
30.0 
19.0 
6.0 

23+5 
30.0 
19 •. 0 
7,7 

23. ::; 
29.0 
1 17. 6 
7,7 

23.5 
3:1. ,3 
19.6 

22.a 
26.4 
19.6 

22.B 
26.4 

· 1 17.6 
5 .1 

22.8 
28.0 
19.0 

5 .1 
22.8 
28.0 
1.9.0 

21.6 
28.9 
16.5 

• 
SALINITY <PF'T> 

MEAN MIN 

5.86667 1.0 
::;.20000 2.0 
4,00000 o.o 
!) t 7!'5000 5 I 5 
4. 033;33 0. 0 
5.0!:i4'i5 o.o 
3,7!5000 l.O 
·1. 00000 4 • 0 
2.00000 o.o 
2.00000 o.o 
2. 2~5000 1 • 0 

1 • !333:33 0. 0 
2.0-1'168 o.o 
2. ::;oooo o. 5 
0. 133:333 0. 0 
1.2:3750 o.o 
0.00000 o.o 
0.6~5iB3 O.O 
3. 6~)62::; 0. 0 
4.6B6B7 Q,O 
4.40000 2.0 
0. 20:333 0. 0 
3.87~300 o.o. 
4. :3'i'7?:3 0. 0 
4,75000 2.0 
2. 4 ::;ooo o. o 
2.6!"i625 o.o 
4,21::;91 o.o 
;3, :l42:31 o.o 
2.37500 o.o 
1.¥21357 o.o 
4.:l42B6 O.O 

. 3,3'i!583 o.o 
0. 833~~:3 0. 0 
2.6713:57 o.o 
2.41667 o.o 
3. :lB7:'.;0 1 • 0 
0. 13~533~~ 0. 0 
2,67B~P O,O 
2.41667 o.o 
;3, U3?56-- - 1 ~o· -· -
0.6666'7 o.o 
1.96429 o.o 
2.36538 o.o 
3,0B~B3 0.5 
0,66:S6'7 o,o 
1. 96429 0. 0 
2.:L6071 o.o 
3. 013:·s33 o. 5 
0.00000 o.o 
1.2::5000 o.o 
1.2'i'167 o.o 
1025000 1.0 

• 
MAX 

12.0 
1;,o 
9,0 
6.0 

12.0 
10.0 
10.0 
4.0 
6.0 
4.0 
:5. 0 
o.o 
6.0 

:5 c 0 
3.0 
3. ~1 
o.o 
1.5 

11. 0 
9,5 
11.0 
1 ,5 

1:L,0 
9.5 
'i,O 
4.5 
'?. !5 
9,5 
8. 0 
4,5 
5.0 
9.5 
8.0 
2. (J 

'i',O 
7.0 
8.0 
2,0 
'J .o 
7.0 
B.O. 
2.0 
9.0 
6.0 
5.0 
2.0 
17. 0 
6.0 
5.0 
o.o 

• 



• 

Table 27 . - Continued, 
M, /'.1i'iE 1HCANA SEASONAL ~11;:AN CATCH F'EI;: WHT EFFORT C N/T >-197t'i, 

• 

LOCATION 

E-52 
E-52 
E-52 
E-:52 
E-61 
E-61 
E-61 
E-61 
E-62 
E-62 
E-62 
E-62 
NE11 
NEll 
NE12 
NE12 
NE12 
NW11 
NW11 
NWll 
NWU 
N~Jl2 
NW12 
NW12 
Nl·l12 
RI1! 
IU11 
RI12 
li:H2 
IU21 
HI21 
IU22 
RI22 
SE01 
SEOl 
SE02 
SE02 
SE1:1 
SE11 
SEU 
SE12 
SEl.2 
sn2 
SE2l 
SE2l 
SE21 
SE22 
SE22 
SE22 
SE31 
SE31 
SE31 
SE31 
SE32 

SEASON 

WINTER 
SF'IUNG 
SUMMER 
FA!...L 
WINTEI;: 
SPIUNG 
SUM MEI::: 
FALL. 
WINTEI;: 
SPRING 
SUMMEJ;; 
FALL 
SPIUNG 
SUM MEI;; 
SPFaNG 
SUMMER 
FALL 
WINT El::: 
SPRING 
SUMl'lER 
Fl-1LL 
WINTER 
SF'IUNG 
SUMMER 
FALL 
£JPl;;ING 
SUMMEI:;; 
SF'F:ING 
SUMMER 
SF'IUNG 
SUMMEI;: 
SF'IUNG 
SUl1MEf;: 
SF'RING 
SUMMER 
SF'F:ING 
SUMMF.f;: 
!3PF\ING 
SUMMER 
F1~LL 
SPIUNG 
SUM MEI;; 
FALL 
SPRING 
SLIMMER 
FALL 
Sf'l'\ING 
SUMMER 
FALL 
WIN TEI::: 
SF'F:ING 
SUMMEI~ 
FALL 
WINTEf<. 

• 

ores 

4 
5 
7 
1 
4 
5 
·7 
2 
4 
5 
'l 
2 
3 
6 
3 
6 
1 
2 
7 
5 
2 
2 
5 
4 
2 
2 
3 
2 
3 
1 
3 
1 
3 
5 
8 
5 
9 
5 

1l. 
3 
5 

11 
3 
5 
9 
2 .,. ,, 
9 
2 
3 
8 

19 
10 

3 

• 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

1.0000 
4,0000 
2t2857 
0.0000 
1.7500 

16.2000 
2.4286· 

23.0000 
0,7500 
2.4000 
0,5714 
1.0000 

15.0000 
1.0000 

20.6667 
5,3333 
7.0000 
4. 500() 

13.0000 
0.4000 

22.0000 
5,5000 
7.8000 
0.7500 

12.0000 
1.0000 
3.0000 
2.0000 
0.0000 
1.0000 
2. 66<'17 
0.0000 
0.6<'167 
o.sooo 
0.0000 
0.0000 
0.0000 
3.6000 
c.oooo 
0,3333 
0.2000 
0.0000 
0.0000 
1.4000 
0.111.1 
0.0000 
0.2000 
0.0000 
0.0000 

29.3333 
5.2500 
o.0526 

19.7000 
3.6667 

• 

0 
0 
0 
0 
1 
·1 
0 
7 
0 
0 
0 
1 
0 
0 
8 
0 
7 
0 
1 
0 

16 
2 
2 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

2 
16 
14 

0 
4 

33 
7 

39 
2 
9 
4 
l 

24 
3 

37 
22 

7 
9 

48 
1 

28 
9 

2~=; 

2 
23 

2 
9 
4 
0 
1 
8 
0 
2 
2 
0 
0 
0 

15 
0 
1 
1 
0 
0 
4 
1 
0 
l 
0 
0 

85 
14 

1 
101 

9 

• 

TEMPEi~.~ TUl~E ( C) 
MEAN MIN MAX 

3.3000 
12. moo 
25.7214 
16 .2::;00 
3. ~~000 

12.l:LOO 
25. ·1821 
17.~'1750 

3.3000 
12.l:LOO 
25.-4821 
:i.7.3750 
18.3667 
25. t1667 
18.:JM.17 
25.5,Sc!>7 
16 .8!')00 
5, S't:iOO 

12 .'i'7El6 
25.~"i625 

13.3500 
5.9500 

13.4600 
24.9958 
18.3500 
18.1.n;;o 
26.4:L67 
18.1750 
26.·1:1.67 
22.!5000 
26.0:·53;3 
22.::;ooo 
26 .0:333 
16. s14oo 
25.t1B75 
17.5400 
25.5222 
16. 5~'i00 
25. ::16:~6 
16. ~~::;oo 
16. ~'i!:iOO 
25.3636 
16. 3::;00 
1.6.4600 
25.28B9 
20 .12::;0 
16.46()0 
25.2889 
20 .12::;0 

5,5333 
11t20"11 
24.6830 
15.4200 
5,5333 

• 

1.0 
2.0 

23.5 
16.0 
1.0 
2.0 

21.8 
15.5 

:t .o 
2.0 

2:l .B 
15. ~3 

22.8 
9,9 

22.s 
16.7 
5,3 
3.0 

23.0 
16.5 
5.3 
:3.0 

23.0 
16.5 
13.8 
24.5 
13.B 
24.5 
22.0 
24.5 
22.0 
24.5 
9,4 

2:3,9 
9,4 

23,B 

22.3 
10.0 
9.5 

22.3 
10.0 
9,9 

23.5 
20.0 
9,9 

23,5 
20.0 
4.2 
1.0 

20.1 
8.9 
4.2 

21.6 
28.9 
16.5 

!5 .. 3 
21.6 
28.9 
1 lj) .o 
5.3 

21.6 
28.9 
19.0 
24.3 
27.5 
24.3 
27.5 
17.0 
7.5 

2;3,0 
26. B 
20.0 

7 
.,. .... 

~3.0 
26.5 
20.0 
23.0 
28.5 
23.0 
28,5 
23.0 
27.0 
23.0 
27.0 
2:l ,B 
29.5 
21.s 
29.5 
21.0 
28.0 
~~o. 5 
21.0 
28.0 
20.s 
21.0 
27.5 
20.5 
21.0 
27.5 
20.5 
6.0 

23.0 
2a.1 
20.0 
6.0 

• 

~:;(;UNITY (F'PT> 
ME1'1N MIN 

0.00000 
0. 6:50()0 
:L.21J:l6.7 
1.25000 
0.00000 
0. 6:5000 
1.07738 
0.00000 
0.00000 
0.6!5000 
1.07"7:313 
0.00000 
1,0B:B3 
0. 7!''i000 
:l.OB:B:J 
0. 7::5000 
(),50000 
0.00000 
1,07143 
:l .762:::;0 
0.00000 
0.00000 
1.20000 
1. 3'75133 
o. 2!5000 
2.2!5000 
3,0fB:33 
2 .2!5000 
3. 013;333 
2 • 7:'.iO () 0 
2.16667 
2.75000 
2.1.S667 
B.70000 
8. 6!362~5 
8.7BOOO 
8,69~44 

6.130000 
8.00273 
6. 2!'5000 
6.60000 
B,0227:3 
6.2!5000 
5.:LOOOO 
5.39236 
6. 87!')00 
5 .10000 
5.39236 
6.B7!:i00 
2.16667 
4+50000 
5.30186 
4 .!50000 
2 .16667 

• 

o.o 
o.o 
o.o 
1.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0. () 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
1.5 
o.o 
1.5 
o.o 

o.o 

o.o 
6.5 
o.o 
6.5 
o.o 
3.5 
o.o 
3.5 
3.5 
o.o 
3.5 
3.0 
o.o 
3.5 
3,0 
o.o 
3.5 
o.o 
o.o 
o.o 
1.0 
o.o 

MAX 

o.o 
3.5 
4.0 
1.5 
o.o 
3.5 
4,0 
o.o 
o.o 
3,5 
4,0 
o.o 
:3 ,5 
3.0 
3.5 
3.0 
1.0 
o.c 
4.5 
3.5 
o.o 
o.o 
4,5 
3.5 
1. 0 
3.0 
6,5 
3.0 
6.5 
3.0 
3.5 
3.0 
~5. 5 

12.0 
14.0 
12.0 
14.0 
12.0 
1'!. 0 
11.0 
10.0 
14.0 
11.0 
8.0 

10.5 
9.0 
13. 0 

10.5 
'I, O 

11.0 
10.5 
9,0 
5.5 

• 

CX> 
0 

• 
01 



• • • • • • • • Table 27 - Continued. 
M, AMERICANA SEASONAL MEAN CATC~ PER UNIT EFFORT CN/T)-1975, 

LOCATION 

SE32 
SE32 
SE32 
St1Cl 
SSC! 
SSC1 
SSC1 
Sf)C2 
881::2 
SSC2 
flSC2 
SlJll 
SWl.1 
SW12 
si112 
SbJ21 
SlJ21 
SW21 
SbJ21 
SW22 
SbJ~~2 

si.122 
SW22 
l·l-11 
W-11 
W·-11 
W-·.11 
lJ-12 
(,J-12 
W-12 
W-12 
W-21 
(,J-21 
lJ··21 
W·-21 
W·-22 
t.J·-22 
W-22 
t.1-22 
(,)···31 
W-31 
W-31 
1 . .J-31 
(,J-32 
W-32 
W-32 
W-32 

St:: A SON 

SPRING 
SUM11ER 
FALL 
~JllHEI';; 

SPIUNG 
SUMMER 
FALL 
WINTEl'i! 
SF'IUNG 
SUMMEF: 
FALL 
SUMMER 
FALL 
SUNMER 
FALL 
WINTEl'i! 
SF'IUNG 
SUM MEI::: 
Ft-1LL 
bJINTER 
SF'f\ING 
SUMMER 
FALL 
WINT El\ 
SPRING 
SUNMEJ::: 
FALL 
WINTER 
SF' RING 
SUMMER 
FALL 
WINTER 
SPIUNG 
SUMMER 
FtiLL 
WINTER 
SPIUNG 
BUM MEI~ 
FALL 
WINTER 
SPIUNG 
SUl'iMER 
F1~LL 

WINTER 
SF'IUNG 
SUMMER 
Ft-1LL 

OBS 

8 
18 

9 
a 

11 
25 
20 

8 
11 
24 
21 

4 
3 
1 
2 
3 
6 

16 
10 

3 
6 

15 
9 
4 
6 

18 
16 

4 
6 

20 
17· 

2 
6 
3 
3 
2 
6 
3 
3 
4 

15 
7 
4 
5 

13 
7 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

0.6250 
0. 053{1 
2.6.!167 

15.2500 
16.1818 
0.0000 
8.3000 

39.0000 
18.72'73 
o.166'7 

64 ,4:,!at1 
0.2500 

18.3333 
0.0000 
4.0000 

22.0000 
35 .6{,67 

0 ,4;375 
19.5000 
0.0000 
5,0000 
0.0000 
6.7778 

25.0000 
42.0000 

1.t1t16'7 
10. 7!"i00 
17.2500 
25.0000 

0,5500 
11.as:;!4 

5 .• 0000 
23.6667 

1.0000 
56.6667 

1.5000 
15.~B33 
0.0000 

40,0000 
1 17.5000 
30.2000 
0.4000 

21.8571 
3.7500 
1.6000 
0.384.'.> 

11.8571 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
3 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 

1 
0 

30 
0 
1 
0 

27 
4 
2 
0 
1 
2 
0 
0 
0 

2 
72 

130 
60 

2 
802 

1 
47 

0 
7 

49 
78 

3 
48 

0 
15 

0 
2 

48 
99 
14 
49 
47 
79 

6 
62 

8 
57 

3 
110 

3 
31 

0 
52 
41 
72 

2 
!"j6 

6 
4 
3 

42 

TEMPERA rur;:E ( c) 
M~nN MIN MAX 

l 1 •. :wn 
24. 7172 
15.9444 
4. 92'71 

12.7295 
25.2775 
16.240B 
5.0521 

12.7295 
2~) .128~1 

16.291f.I 
24.7292 
17.8167 
22. 2!500 
15.2n10 
5, :"iOOO 

11.5917 
25.2175 
14. 013!54. 

5,5()00 
11. 3500 
25. 0'i'33 
14.7875 
6.2125 

11.4667 
251 1004 
16.3027 
6.2125 

13.5750 
25. 111.3 
15. A:;.~51 
~). 4:;;00 

12.21,s'l 
25.~'516'7 

13. s>:'m:·s 
3.4500 

12.2:l61 
25, ::H67 
13.9!)83 
6. 6~500 

11.3700 
25.8567 
15.2280 
6.6500 

1i .3700 
;;.~5. 8500 
15.223\-S 

i .o 
29.1 
11.0 
0.2 
1.3 

20.3 
9.8 
0.2 
1.3 

20.3 
9.8 

22.0 
10.6 
22.0 
10.6 
5,0 
3.2 

21.0 
8.7 
5.0· 
3,2 

21.0 
8.7 
4,0 
3.2 

19.9 
9.1 
4.0 
3.2 

19.9 
9.1 
4,0 
2.6 

24.7 
ii.o 
4.0 
2.6 

24.7 
11.0 
5,3 
2.8 

20.9 
10.0 
5,3 
2 .13 

20.9 
10.0 

23.0 
28.1 
20.0 
1:.~. 0 
21.'i' 
2 1;>,B 
20.0 
12.0 
2:l .9 
29.13 
20.0 
2·1.8 
2:3, 13 
22.5 
20.0 

6.0 
21.0 
29.5 
18.5 
6.0 

21.0 
29.5 
20.0 
9,2 

21.0 
213,:"i 
20.0 

13. 2 
21.0 
2B.5 
20.0 
6.2 

21.0 
26.9 
16.5 

2:l,O 
26.9 
16.5 

B,8 
2:1.0 
2'J,O 
113. 9 
a.a 

21.0 
29.0 
18.9 

• 
!:it~L.IN:CTY CPPT> 

MEr~N MIN 

4,50000 
5. 5'.76613 
4. 7!5000 
:3. 721357 
2;02:5•n 
5.677013 
4.04500 
3, 72B!'.'i7 
2, 02:5'i'7 
5, cS546!5 
:3.9:l465 
6.37500 
3 ,58:3:3~~ 
9,00000 
1.::;0000 
1. '7!5000 
1.on=;oo 
4.61'292 
:3.!)6250 
2,0133;33 
2,20B:B 
4. 'l!'.5714 
3.062!50 
1. :l2~.'i00 
2.B33:33 
2. '7:3646 
1. 9~~00 1i' 

1.:L2500 
2. :37!)00 
3. 07;35;3 
1,B:l0713 
0.00000 
1. 62!)00 
1. !50000 
1.41667 
0.00000 
1, 62!'.iOO 
1.!50000 
1.41667 
0.2'1:l6'7 
1.70000 
2.3:1333 
1.1r1::;00 
0.29167 
1.70060 
1.B6538 
1.89286 

o.o 
2.0 
1. () 
o.o 
o.o 
o.o 
1. 0 
o.o 
o.o 
o.o 
1.0 
2.0 
o.o 
'7.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.5 
o.o 
o.o 
o.o 
0.5 

• 

11.0 
10.5 
9,0 
6.0 
:'J.O 
9.0 
9.0 
6.0 
'J.O 
9.0 
<;>,O 
''I .o 
13. 0 
9.0 
3.0 
5.0 
7.0 

10.0 
10.0 
6.0 
7,0 
9.5 

10.0 
3,0 
7.0 
B.O 
6.0 
3.0 
7.0 
8,0 
6.0 
o.o 
4,5 
4. () 
2.0 
o.o 
4,5 
4.0 
2.0 
1.0 
4¥5 
e.o 
4,0 
1.0 
4,5 
5.0 
4,0 

• 



Tab le 2 8 • - ri, ,:,MEid U1Nr'1 ~lF1'130i'ir:lL tiEt.1N C1~1 TC!·I PEI~ UH.£'! EFFCJl'(l' ( 1,UT) -· 1 ?7 "' • 

• 

UiCttTION 

• 

Cfl1H 
CHt:l 
CH1U 
CH1U 
C!M2 
Cl-JA2 
CHA2 
CHf~2 

C!-it13 
Clir~3 
Cilr;3 
CH:13 
CH1~4 

CHM 
Cl-IA4 
Cfl(\<1 
C!-1(15 
c11,;5 
Cllri5 
CHr'.15 
E···il 
E· .. J1 
E···'J.1 
E-i:t 
:,-:-M,,1 ':' 
1 ... .1 ..... 

E-12 
E-12 
E-12 
E-21 
E-21 
E-21 
E-21 
E-22 
E-22 
E-~? 

E-22 
E-31 
E-31 
E-31 
E-31 
E-32 
E-3~ 

E-~2 
E-·32 
E-41 
E-41 
E-41 
E-41 
E-42 
E-42 
E-42 
E·-42 
E-51 
E-Gl 

SEASON 

~JI NTEI': 
Sr'RJNG 
SLJMHEi'"; 
F1'iLL. 
WI NTf:::f< 
BF'f\ :l NG 
SUMMER 
F1~LL 
LJH!TEI;; 
SF"FnNG 
SUMMER 
Ft1LL 
WINT£f': 
fif'R°ING 
Sl.JMMEI:;: 
FM .. L. 
WHHEI~ 
SF'IUNG 
SUMMER 
F1~1LL 
t.-JIJHEI;; 
BPfnNn 
SUi'iMER 
F(;LL 
~!INTER 
Si"fUNG 
SUMMCF: 
Fi"-1L.L 
WINTEf.: 
S?IUNG 
SUrH1ER 
FALL 
WINTER 
SF'IUNG 
SUMMER 
Fl)LL 
WHITER 
GPfi'ING 
t>UMMEI'< 
FALL 
~JIN TEI\ 
SF'f( I MG 
SUW1EF: 
F1'1LL 
~JIN TEI\ 
~:wru110 

flUi1MEF: 
FALL. 
~II NTEf\ 
GF'fUNG 
SUMMER 
FALL 
WINTEF: 
3PfUNG 

• 

DBG 

1 
(1 

8 
6 
~5 
6 

14 
8 
3 
6 
7 
6 
3 
7 

12 
10 

2 
i.:
o.J 

10 
7 
4 
7 
9 
6 
4 
7 
9 
6 
5 

10 
;:~ :L 
15 

5 
9 

21. 
1<l 

2 
? 
9 
6 
2 
7 
9 
6 
J'.';" 
,J 

f:l 
12 
1:i 

5 
7 

1 'J 

1:L 
2 
5 

• 

f:flTCH/IJNlT EFFCkT 
MEAN MlN MAX 

0.0000 
0.0000 
0.0000 
0,3333 
2.6000 
0.0000 
0.0000 
0.1250 
1.0000 
0.0000 
0.0000 
0.3333 
0.6667 
0.4286 
0.0000 
0.5000 
2.0000 
0.0000 
0.0000 
0.5714 
1.7500 

10.4286 
0.0000 
3.1667 

13.5000 
3.7143 
0.1111 
1.5000 
5.0000 
4.5000 
0.1429 
1.5333 
2.4000 
3.0000 
c.oooo 
0.3571 
3.0000 
5.2857 
0.3333 
116667 
2.0000 
4.2857 
0.0000 
2.0000 
3.2000 
5.2500 
0.0000 
1.5455 
3.2000 
o.5714 
0.0000 
0.6364 
1.5000 

23.4000 

• 

0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

{) 

0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
1. 
0 
0 
0 
0 
() 

() 

0 
0 
(; 

0 
0 
0 
() 

0 
0 
1 
0 
0 
() 

() 

1 

() 

0 
0 
2 
5 
0 
0 
1 
2 
i) 

0 
2 
:!. 
3 
0 
3 
4 
() 

0 
2 
4 

23 
0 

1B 
22 
16 

1 ... 
,J 

10 
">'1 "'.,..:;.. 

:5 
12 

'5 
20 

0 
5 
6 

23 
~5 

B 
4 

2~1 

0 
10 
13 
1 <J 

0 
10 

8 
3 
() 

4 
3 

53 

• 

TEMPERATURE (C) 
ME0N MIN MAX 

1.7500 
15.2800 
24.6812 
12.0750 
2.9500 

12.6000 
25.1071 
15.2437 
3.8500 

14.6083 
25.2000 
14.4583 
3.8000 

13.3274 
24.5708 
15.1650 
2.5000 

12.9367 
24.7672 
13.8500 
2.1958 

13.7833 
24.6556 
13+4000 
2.1958 

13.7833 
24.6778 
13.4417 
2.8200 

12.5911 
24.6738 
16.6200 
2.8200 

13.2354 
24.6738 
17.1000 
2.7000 

13.0167 
25.0556 
i2.2083 
2.7000 

13.016? 
25.0556 
12.208J 
J.7800 

13.2786 
24.5083 
15.6000 
3.7800 

13.2786 
24.4330 
15.6000 
3.2750 

14.1125 

• 

:l • ~5 
1 (). i 
2:~. 5 
6.0 
1.7 
7. () 

22.8 
~:i. (i 

2. () 
6.6 

24.0 
7.0 
1. 0 
6.5 

2~5. '.,! 

6.5 
2.0 
'l. 5 

23.0 
6.1 
:t • ~5 
7.0 

22.9 
::'i. 0 
1 • ~:i 
7. () 

22 ,<'/ 
::; .o 
1.0 
7 .1 

::.~2. ~:: 

6,C 
1.0 
7,5 

'")r) a::· 
...:.....:.. • ,J 

t. .. o 
1. 8 
I.). 5 

22. ~;,; 
5,0 
1.8 
6.5 

22. ~) 
5.0 
(). 5 
6.5 

23.2 
6.1 
0.5 
6.5 

23.2 
6.1 
3.0 
7.5 

2. () 
19. ') 
26.0 
20.9 

( ... 
,,) • .. J 

17.4 
28.() 
20.B 

f:). ~5 
21.2 
26.5 
20. :l 
6.3 

21. ;3 
26.0 
:~1.. 2 
3.0 

20.0 
26. :3 
•")'") l:':"' 
._ .. ._ • ....J 

5.1 
20.1 
2·5 .9 
22.2 

~=5 • 1 
20.1 
26.9 
r)'") ") _.._ . ..:.. 
4,9 

22,B 
2B.B 
24. :L 

·<i,B 
22.a 
213.8 
24. :L 
3.0 

22.0 
27.5 
1"1.5 
3.0 

22.0 
:-!"7. 5 
19 I~) 
7.9 

21. !·5 
26.0 
21.5 

·7. 'J 
21.5 
26.0 
21,5 

:'5. B 
22.0 

• 

!:ii'.1UNITY (PF'T> 
hEt.N MHI 

<;>,()()()() 

6.0U.>7 
:L 1. 062~i 
:LO, -'l J.67 
3. 6~~00 
3. 'llf.>7 
8 • 2C>/'<; 
8. 37!'50 
j • 0000 
3.~B:B 
t) • !~i :3 ~) 'l 
4,0B33 
o.6667 
2.0'714 
·'!. !'iOOO 
4, ~5!:iOO 
2. !'.5000 
112667 
3. 2111 
2.42136 
4. oa:n 
4.6667 
7. O!:;~:;c, 
6.9167 
4.0833 
4.0000 
7.05~6 
6.9167 
4,1000 
2.13144 
6.8333 
6.8000 
4.1000 
3.1250 
6.8333 
7.2500 
1.5000 
3.6429 
4.4722 
4+1667 
115000 
3.3571 
4.4722 
4.1667 
1.7000 
2,547~ 

4.~000 

4+8182 
1.7000 
2+9762 
4.5000 
.4.B1132 
2.0000 
2.3000 

• 

8 
1 
6 
4 
0 
0 
;\ 
:5 
() 

:I. 
'1 
-~ 

0 
0 
() 

1 
0 
... , ... 
0 
1 
0 
0 
2 
!5 
3 
0 
0 
~3 
:5 
0 
() ,., ... 
() 

0 
0 
2 
0 
1 
0 
'1 ... 
0 
1 
0 
2 
() 

0 
0 
1 
0 
0 
1 
1 
0 
2 
0 

titiX 

10 
fl 

15 
:L6 

B 
10 
:L:3 
14 

2 
<'.J 

10 
9 
2 
~3 

7 
:I.() 

~ 
2 
5 
8 
tj 

fl 
9 

1:l 
fl 
B 
9 

11 
9 
B 

:l(J 
.. ') 
J,..:.. 

9 
8 

10 
12 

2 

• 

0 
7 
9 
2 
6 
7 
<; 

6 
0 
7 
9 
6 
B -, 
I 

9 
2 
1::· 
.J . 

ex> 
N 

• b:I 



•· • • • • •• 
Table 28 - Continued, 

M, AMERICANA SEA~ONAL MEAN CATCH PER UNIT EFFORT CN/T)-1976, 

UJCl1TION 

E-51 
E-51 
E-52 
E·-52 
E-52 
E-52 
E·-·61 
E-61 
E-61 
E·-61 
E-62 
E·-,S2 
E--62 
E-62 
NE11 
NEU 
NE11 
NE:l2 
NE12 
NE12 
NE2J. 
i~E21 
NE21 
NE22 
NE22 
NE22 
t!i·J :I. :l 
NW11 
NlJ:J.1 
NI.Ji l 
NlH2 
N~J12 

NlH2 
NW12 
NW21 
HvJ21 
NvJ21 
Nl,J22 
11vJ22 
NW22 
IU11 
RI11 
F: I :l1 
RI11 
f~T12 

RI12 
IU12 
RJ12 
RI21 
RI~~l 

RI21 
RI2l 
IU22 
1U22 

SUMMER 
F1~1LL 

WINTER 
SF'fUNG 
SUM MEI~ 
FALL 
wrnrrn 
~lf'fUNG 
SUM MEI~ 
FALL 
WHITER 
SF' RING 
SUMMER 
F;;U. 
SPFUNG 
SUMMER 
F1')l..L 
SPf\HIG 
SUMMER 
Fl\LL 
SPF:H!G 
f;LJM~lER 

ff.ILL 
SPIUNG 
f:UMMEJ:;; 
Fo~LL 

tHlHEF\ 
Bf' RING 
SUMMER 
FtlLL 
iiJINTE~'O: 

SPHING 
t'lUMMER 
Fri LL. 
SPfdNG 
SlJMMEI~ 

Ft1LL 
f:lPf~ING 

SU MM ff\ 
Ff; LL 
lH"!TER 
SF'RING 
SUrH·iER 
Ft-1L.L 
l~HHE:~ 

t'WIUNG 
f:llJtit1EJ~ 

FALL 
WINTER 
Sf'fHNG 
SUMM::R 
f'ALL. 
WIIHEI~ 

Sf'f\ItlG 

DBS 

7 
6 ,, 
.:.. 

5 
7 
6 
•) 
"-

10 
7 

5 
1() 

7 
4 
6 
5 
4 
5 
5 
l 
1 
1 
1 
1 
1 
3 
6 

10 
7 
;5 
6 

10 
7 
1 
-r ..., 
1 
1 
3 
1 
3 
7 
9 
6 
3 
6 
9 
6 
3 
7 

.:> 
3 
7 

CATCH/UNI·r EFFORT 
MEAN MIN MAX 

0.0000 
12. 0000 
3.0000 
<JI 0000 
0.1429 
o. ::iooo 
2.5000 

::-;o. 4000 
3.0000 

19.8571 
0,5000 
2.2000 
0.2000 
1.7143 

34.'7500 
o. 6c>67 
6.6000 

16.2500 
0.2000 
:1. 2000 

60.0000 
2.0000 
5.0000 
0.0000 
0.0000 
8.0000 

1 ~). 0000 
7.1667 
0. :'5000 
5. 8;571 
6.6667 

37.5000 
7,9000 

11, 42B6 
6. 00()() 
0. 66'>7 
3. (>000 
2.0000 
0.0000 
2.0000 
1 .. -!>667 
8, f:l571 
0.1111 
3. 000() 
0.6667 
2.0000 
0.0000 
0.3333 
2.6667 
3. 714:'-l 
3.5455 
2.6667 
(),(,667 
o.2857 

0 
0 
1 
0 
0 
() 

1 
28 

0 
0 
0 
0 
0 
0 

20 
0 
0 
6 
0 
0 

60 
2 

0 
0 
8 
1 
0 
0 
0 
3 
0 
0 
0 
6 
0 
3 
2 
0 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

() 

4:3 

28 
1 
2 
4 

135 
2? 
60 

1 

2 
6 

47 
3 

22 
31 

1 
9 

60 

0 
0 
8 

26 
18 

3 
:51 
12 

149 
77 
4fJ 

6 
'l ,,_ 
3 
2 
0 ., ,,_ 
2 

~i:L 

1 
16 

1 
1 ·:> 

0 
2 
4 

{'' 
39 

6 
1 

TErff'El~tHUl;:E CC> 
i1Enll M :LN MAX 

24.B214 
121666? 

:3. 275() 
14. 412~) 
24.8405 
12.6r.,1.»1 
2.f.;l~=so 

12.7::rno 
24.5000 
13.7:1.43 
2' 6?~50 

12, 'r::SO\) 
2·'1,!:i00() 
1:3.7:1J13 
14,47:;;0 

13.Jlj()() 
14.4'7~i0 

2·'1. 55}~3() 
13.:~1100 

14.500() 
~!~:'i. 000() 
7, '.::iOOO 

14. ~;()()() 
2'.'5. 0000 

7. ~moo 
3.4167 

12. O'.:iB:5 
24.9'?00 
14. :1.1.4:5 

:5.4:1.6'? 
12. o:'.)83 
24 .'1650 
14.1214 
14, 2'.::iOO 
24.9167 

8.0()0() 
14. 2~.rno 
2·1.'?167 
8. ()()()() 
4 ,33;:)3 

14. :3200 
24. 9<p.~4 
1:5 .B?'.:iO 
4,;1333 

1.4. :.~200 
24. '?'i-'44 
1:5. 09::;0 

4. ~)000 
1~5. 72!50 
24. '.i'!364 
14.3667 

4.5000 
1.5. 7250 

23.0 
5.0 
3,0 
7.5 

23.0 
5.0 

7.0 

6.0 

7.0 

6,0 
7.2 

2:3. 3 
5. '7 
7.2 

14 I :s 
25.0 

7 I() 

14,5 
2~5' 0 
7. () 
2.0 
6.7 

6.B 
2.0 
6.7 

2:3 .5 
6.8 

14 .1 
24.4 

8. () 
14.1. 
24.4 

13. 0 

6.2 
23.1 

7.0 
2.0 
6.2 

23.1 
7.0 
2.0 
6.2 

23.0 
6.0 
2.0 

26. El 
22.9 
3.8 

22.0 
2.-s.1:1 
22.9 
3.0 

19.8 
26.1 
22o2 

;5. 0 
19 .13 
26.1 
22 .. 2 
22.1 
26,() 
21.0 
22.1 
26.0 
2:l. 0 
14.5 

s.o 
14.5 
25.0 
e.o 
I::' 1::· 
~ .... , 

20.2 
26.2 
23.1 

l!:" J:!'" 
'-'•'-J 

20.2 

2;5 .2 
:l 4. 4 
25.5 
8,0 

14. ·1 

8.0 
7. () 

19. 7 
26.13 

7.0 
19,7 
26.8 
22.5 
7.0 

22. :3 
26.6 
23.9 
7.0 

22. =~ 

• • 
'.3i'1L.INHY (F'PT> 

MEAN MIN MAX 

~5, !':iOOOO 
:5.1:sooo 
2.00000 
2. ~50000 
~5. 500()0 
3. O!:l33:'{ 
3 I 7:'.)() 0 0 
1.00000 
:3, B!:iOOO 
2.50000 
3. nsooo 
1.BOOOO 
3 .o:'rnoo 
2. ~)()~)()() 
o. B"n:;oo 
2.f33333 
1.00000 
0.8'7500 
2. 80000 
1.00000 
1 • 000()0 
:I. I 00000 
(). 00000 
1.00000 
1.00000 
0.00000 
1.83333 
1, O:l6,S7 
3.72056 
2, '.:iOOOO 
1.(33333 
1.01667 
3 I 600~56 
2. ::;oooo 
(). 00000 
3 .B:n:13 
:l. 000()0 
0, O\iOOO 
3 ,8:B33 
j, .00000 
1. :3:3333 
2.:LOOOO 
5.02T7B 
4. '/0000 
1, 3:B33 
2. 1 ()()()0 
:5. :i 0069 
4. '783:33 
(),8J333 
2. 0()()()0 
·l. nrnoo 
4.41.667 
0.83333 
2.00000 

'l ··-
0 
2 
0 
2 
0 
3 
0 
1 
0 
3 
() 

1 
0 
0 
1 
0 
0 
1 
() 

:L 
1 
0 
1 
1 
0 
0 
0 
1 
0 
0 
0 
1 
() 

0 
3 
1 
() 

3 
1 
0 
2 
2 
0 
0 

2 
0 
0 
() 

1 
0 
0 
0 

5 
8 
2 .. -
'-J 

5 
B 
4 
4 
6 
8 
4 
4 
6 
D 

4 

4 

1 
1 
0 
1 
1 
0 
3 .. , 
.~ 

6 
7 
3 
'1 ,,_ 

6 
7 
0 
4 
1 
0 
4 
1 
2 
3 
9 
B 
2 
3 
9 
8 
2 
'1 
B 
8 .. , 
.:.. 

4 

00 
w 

• 



--------------- -- ------

Table 28 . - Continued. 
M, r~iiER I C1~NA ~:iEi'lf:lDl,!r'1L t!E(iN C1·'\ TC ii PEI'\ UN IT EFFUF;"f ( N iT) ·· :!. ·?/ ,,; , 

• • 

LDC(; TI ON 

RI22 
Rl22 
SE01 
SE01 
SEO! 
SEO! 
SE02 
SE02 
SE02 
SE02 
SE11 
SE11. 
Sf.11 
SE l1 
SE12 
SE12 
SE12 
SE12 
SE21 
SE2l 

SE?2 
SE22 

SE31 
SE.~l 
SE:3:L 
SE:H 
"SC:32 
SE:-12 
sr:~2 

St:::-32 
SSC1 
SEiC 1 
S~~C1 

SSC1 
S!:lC2 
SSC2 
BBC2 
SSC2 
SW11 
S~;ll 

Sidi 
S~Jli 

Sw:l.2 
Sl~12 

Sl.Jl 2 
Sl•J:l2 
Sl,J21 
SW2:L 
Sl·J21 
Sl~21 

SlJ22 
S~J=!2 

SE(iSDN 

SUMMER 
F(-iLL 
l·IINTrn 
SF'F:ING 
~iUtfriER 
F ti LL 
l<JINTEF\ 
SF' RING 
SUMMER 
FtiLL 
WINTER 
s1=·f\ING 
~>UMMEJ;; 

FALL 
!JIN i"ER 
m··F\Jl-JG 
SUl1t1ER 
F1~LL 

f.IF'f\I NG 
f~UMMEi~ 
FAL.L 
SPf(Ji-1!3 
SUMMER 
Fr~l..L 

WINTEI~ 
!:iF'f<H!G 
G l.H1 r·i EJ~ 
Ff'.iLI.. 
lHtnrn 
£lF'~\ l NG 
f:JUMMf:J\ 
FM.L 
I.JI NTEI;; 
SF'f\ING 
SUM1·1EI\ 
FALL 
~JINTER 

Sf'f\ING 
i:;LJMMER 
Ff.·,L..L 
WINTER 
GF'f\ING 
SUhMER 
Ft1LL 
WHITER 
SF'F:ING 
SUMMl::.1~ 
FALL 
WINTEJ;; 
SF'f<ING 
SUMMEI( 
FALL 
WINTER 
SPRING 

• 

ODS 

12 
6 
1 
6 
5 
7 
1 
5 
5 
6 
2 
6 
B 
8 
2 
5 
8 
7 
4 
6 
4 
4 
~ ,,, 
4 
5 

1.; 
11 

1:.:· 
,J 

6 
16 
11 

9 
1 c, 
2't 
20 

9 
:l6 
29 
20 

1 

7 
4 
1 
~) 

8 
5 
6 
8 

1 :':i 
u 

6 
8 

• 

CATCH/UNIT EFFORT 
HEAN MIN MAX 

o.ooo 
3 .ll17 

16. 0()0 
4,333 
o.ooo 
4.857 
1.000 
0.200 
o.ooo 
2.61.i7 
5.000 
7.000 
o.ooo 
5.2!50 
a.ooo 
6.200 
o.ooo 
1.000 
14. ~:'50 
O.Oi)O 

13.7:')0 
0,750 
o.ooo 
2.500 
7.400 
7.500 
(). 063 
2. '?09 
4.800 
3.500 
(),()(,3 

1.1132 
4.667 
5.625 
0. Btl 
:':i. 300 
9.11:l 

14.500 
(), 0,'.,'r 

11.600 
104.000 
33.750 

() '000 
17.750 
17.000 
3.600 
o.ooc 

1 ::; ..'iOO 
39.500 
29. a'/;.:; 

()' 13:1 
20. 4~i5 
1:~. 000 
14. ~~50 

0 
0 

16 
0 
0 
0 
1 
() 

0 
0 .,. 
.J 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 

104 
0 
() 

1 
17 

0 
0 
0 
2 
() 

0 
0 
0 
0 

0 
1 () 
16 
14 

0 
14 

·I ... 
1 
() 

9 

35 
() 

2!5 
16 
3:1 

0 
4 

13 
0 

47 

0 
8 

20 
2:1 

:l 
12 

7 
20 

1 

'1 ;.. 

30 
24 
44 

2 
BB 

104 
126 

0 
31 
17 
26 

0 
76 
f:l6 

101 
:l 

81 
60 

11:~ 

• 

!EMF'E:l\ri TUl'<:E < C) 
r1E:t,N MIU 

2::. .0083 
14.~~l,,S7 

~3. !:iOOO 
1~5. 5:;~:;;0 

24.4~300 
10.fi1.'l~5 

!) I 5000 
t 4. ::moo 
2 .. 1 •. 4 ~:;oo 
<J.:~417 

3. /'()()() 
14. o:.;:3:3 
24. 6!31'.~2 
12 t ()~3l .. '2 
3.7000 

14. ~?00 
24. t:il 96 
10.U357 
14, B'?~'iB 
24,f:M67 
l. :·;. ~'i"/!50 
14, O'J~B 
24.f3667 
1~5. 37~)() 

;3. "7200 
L3, 1937 
24. /'~S<;>.4 
14. ~)li32 
3, 7200 

14,:J.D.53 
24. ·7:3:12 
14, :=i:tB::! 

:3 .1083 
13.1'i'80 
24.6603 
16.2i.:J7~5 

:3. :I.')()~:; . 

13. ~!~.~~:;o 
24.6603 
16.2975 
3. 0000 

1::;. 07:'.iO 
2~:;. o::;oo 
11. :L:?:'iO 
3. ()()()() 

14. 2~500 
25.0312 
D, O<!iOO 

3.!s:=m:5 
14. 137!5 
2:S, O<iOO 
14.:':i-109 

3. 55B~i 
14.1375 

2:3.0 
6.0 
~5. 0 
s>. 2 

~j.9 

5.0 
10. 0 
23.0 
5.9 
2.0 
6.2 

23.0 
~:5. 0 
2. () 
6.2 

2:3 .o 
::; . () 

10.2 
23.4 

1;:· c:· 

"''""' 10. 2 
23.4 

1. 0 
7. () 

4.0 
:t. 0 
7.0 

22.9 

'* • 0 
0.2 
4.6 

6. () 
(). 2 
4.6 

22 + ~5 
6.0 

6. 0 
'') i::· 
.. · .• ~J 

10. 8 
2~3' ~) 
6.0 
:l. 0 
7.0 

23. ;~ 
4,9 
1. () 
7.0 

23,9 
6.0 

19.1 
25.0 
19.7 
6.0 

1 'i' .1 
25.0 
1.7.8 

19.8 
2'?.0 
20.7 
5.5 

19.0 
27+0 
~!O • () 
1B.5 
2.!) .!:) 
20.5 
1!3. ~) 
26.5 
20.5 

(,. 13 
19 I i3 
28.0 
20.8 

19.B 
28. () 
2().13 

6,0 
22.9 
29.0 

6.0 
22.9 
29.() 

3,5 
j. 7. a 
26.0 
:i.(:l • 2 

17,13 
26.0 
20.7 
6.5 

20.5 
28.0 
21. i 

20.5 

• 

::>t1i ... INITY <Pl"'T) 
t~Er)N MlN 

5. 06:~:;, 
4.4:1.67 
2.0000 
8.5000 

12. ·4'.5()() 
11.::!8~)7 

;~. 0000 
!3, !':iOOO 

1.2.4500 
10.s:n:3 

'l. ?500 
6.5000 

U. .~rnD 
:l0,(3750 
4.7500 
6, B"?::-iO 

11.2fH3 
10.2857 

~5 • :'.'i () 0 0 
9.6417 
'i' • !'.)() () () 
5. ~5000 
9. 72'.'.':0 
'r. ::;ooo 
1.3()()() 
4,!'.i?:l4 
8.B43'3 
8. :l3/,4 
1. :moo 
:=;. 0000 
8 .1:!438 
8. J.364 
3. ~!2(1>2 

7. ~5000 

7. 66!:52 
7.3000 
5.'7500 
4 • ;:: :'.iO 0 

10. 6429 
fJ. ()()0() 

!'·i, n\JO 
4. 4'.500 

10.1563 
5'. ·1000 
2. ~5000 
:3. 0()00 
"/ •• ".>667 
7 •• ~818 
2.5()00 
3.()000 

• 

1.0 
o.o 
2.0 
4.0 

lO.O 
6. () 
2.0 
4.0 

10.0 
6. () 
2. () 
5.0 
'r • o 
7.0 
2. () 
ti.() 
9.0 
7.0 
4. 0 
f:l.O 
6. () 
·1. 0 
8. () 
6.0 
(). 0 
(). 0 
~5. () 
3. () 
(). () 

0. () 
~5. 0 
:3. () 
o.o 
(). 0 
:·3. () 
0. () 
(). 0 
(). () 

3.0 
o.o 

2. () 
l> • () 
4. () 

2. () 
6.0 
4. () 
(). {) 

o.o 
3.0 
3. () 
o.o 
(). 0 

B.O 
2.0 

12. () 
14.0 
17. 0 
2. 0 

12. () 
14. () 
17.0 

B • 0 
11. () 
1 ~5. i) 
:l :"; • () 

B '0 
1LO 
1:3. () 
1:5 I (j 

7.0 
1~!.0 
l3.0 
7,0 

12.0 
13.0 
7. () 
8.0 

1 J,. (J 
13. () 

"/I 0 
8. () 

1.1. 0 
13.0 
9.0 
fJ. 0 

:1.0. 0 
1:l • () 
9. () 
i') • () 

10.0 
1:1 .• 0 
6. () 
6.0 

1 !5. () 
:L:5. 0 
6. () 
610 

1 ~j. t) 

1:.; .o 
9 • () 
7. () 

:!. 2. () 
14.0 

9+0 
7.0 

• 
tp 

• 



• • • ~ • • • • • • • Table 28 - Continued. 
M. ti!·i[F: I C11NA SE(1bON1'.iL MEi"1N Cl''i°i'CH 1:·E1\ Ui'HT EFFOi"<:T ( N/T > ··· :l. 'n6, 

CATCH/UNIT EFFDf(I" " TEMPEf\(1 TUl':E ( c) s,<:1LINIT.Y (F'F'T> 
LOCt1TION s1:::r1sm~ OBS MEt1N MIN MAX MEAN MIN M1<!iX t1Er\N MlN MAX 

SlJJ22 SUMMEI;; 15 (). 0000 0 0 25.0900 23.3 28.0 7.76667 ~5 14 
S~J22 F1~LL. 11 5.1818 0 24 ;l 4 • ~:; ·10 9 4.9 21.1 7.b3636 3 14 
lv-:1. 1 W INTC::f~ 5 6,600() 0 21 2. •noo 0. ~5 4.9 3 .:57'."iOO 0 a 
W-· 11. S?f~:UW j ':> :L5, 9167 0 6'1 i~j.0767 7.1 23.0 1, ::;,(>c>67 0 B .:. 
~J-11 SUMMrn 21 0.0952 0 1 24 .'nae. 23.3 28+0 5.'73690 2 10 
W-11 FALL 15 6.2000 0 3·7 17.0:L33 5,9 23.0 5.80000 0 1:::1 
W-12 ~JltHER 5 20.0000 7 37 2. <j>2()() 0.5 4,9 3. :'.'i7500 0 ti 
lJ-12 !:iF'RING 11 18. 6:364 0 103 14, 5lM4 7.1 23.0 1.70707 0 8 
W-12 SUMMER 21 1. 28'.:i7 0 ,., .. , 

2::;' 0000 n.3 28.0 ~j. 73690 2 10 ~4. 

W-12 F1"iLL 16 10. 062~'i 0 61 16. ~j~:j94 :s.<1 23.0 ::; • 43750 0 n (J-21 lHNTEf~ 2 16.0000 0 ~J2 :.~.1/':30 1 .f~ 3. () 2, ~:iOOOO '> 'I .:. 
W-21 SF'RING "' 25.2000 B (j'"l L'L 1000 6,5 17. :':i 0. 7!3000 0 2 ·' ... 
lJ-21 [>!JMMEI;; 9 O.:l111 0 1 2~5. "77~~2 24.1 27.0 3. 8()5~'i6 2 ~::; 
W·-21 FALL. 7 14.0000 0 t)'7 16.1~557 6.0 23.0 4. ·<14048 () "'I 

I 
lJ-·22 LJINTER 2 l.1.5000 0 23 2 .17:50 1.8 3.0 2. 50000 '1 4 ... 
w--:i~· SPRING 5 2.4000 0 4 13. 1000 6.5 17.5 o. nrnoo 0 2 
l·J-:~2 SUMMER 9 0.0000 0 0 25,JL'.>7 24.1. 27.0 3, G0~3::i6 

,, i:·· 
.:. J 

M·-22 FnLL 7 25.8571 0 127 u . .13~57 6.0 23.0 4.44048 () "/ 
lJ-3 l tJiiHER 5 17. 4000 0 65 :L 6175 1.2 7.0 1. o:~;:;oo 0 4 
~J-31 SPf(Il-IG l:l 12.2~)0() 0 52 l.4.0~H2 {,. 5 21. :~ 0.7B571 () 4 
W-·31 SUMMER 1.2 0.0833 0 1 24. f.>792 2~3 ~ 2 26.1 4. :L 2::;00 2 6 
l·J·-:51 FALL 10 10.2000 0 30 1~5.6467 6.5 21.4 4.38333 0 7 
~J-32 WINTER 5 4.0000 1 10 3.6175 1.2 7,0 1. 02;:;00 0 lj 00 lJ-32 SPRING 8 1.0.2500 0 71 14.0312 6.5 21.3 0.8214:~ 0 4 lJ1 
tv·-32 SUMMER . ') 0.0000 () 0 24.7000 23. ;~ 26.1 4 .1:!500 2 6 .L.;... 

w-~2 Fr-.t.L 10 0.6000 0 ~5 15.6467 I C:" 21.4 4. 38::-133 0 7 UoJ 



Table29 . - A chronological sunnnary of tempe~ature avoidance studies on white perch, Morone americana. All tests 
were conducted at near air-saturated levels of dissolved oxygen and pH of 7 to 8. 

DATE REF'LI CATE NO, OF 
FISH 
F'ER TEST 

SIZE f\f.1NGE 
(TL IN MM) 
MIN, Mt-1X. (f'PT> 

LIGHT LEVEL 
<FOClT 

<LUX) Ct1NDLES > 

f.1CCLIMt1TION 
TEMPEl'<:ATUF\E 
( C) < F) 

1WOID1~NCE 
TEMF'EF\1~TlJliE 
((:) <F> 

-----------------------------------------------------~------------------------------------------------------------------------------

MORONE AMERICANA 

25 FEB 70 1 72 97 4 3 ,<;> 39 12.2 53 

26 FEB 70 1 4 72 97 4 21.5 2. () 6 4•:> 11 51 

18 MAR 70 1 4 87 144 4 21~'.'i 20.0 6 42 12 53 
2 4 87 . 144 4 215 20.0 6 42 12 53 

19 MAR 70 1 4 87 144 4 21~) 20.0 6 42 8 46 
00 
CJ\ 

15 MAY 70 1 4 82 102 4 215 20,() 113 64 28 82 

26 MAY 70 1 4 87 125 4 21.5 2.() 18 64 22 71 

3 JUN 70 1 4 95 1()3 6 21.5 20.0 20 68 29 84 

26 JUN 70 1 4 44 49 4 21~5 20.0 22 71 32 89 

14 JUL 70 1 6 62 70 1 215 20.0 24 75 34 93 

• • • • • • 
b:I • 



• • • 

Table 29 . - Continued. 

DATE REPLICATE 

MORONE AMERICANA 

31 JUL 70 

5 AUG 70 

11 Al.JG 70 

27 AUG 70 

21 OCT 70 

27 OCT 70 

28 OCT 70 

29 OCT 70 

30 OCT 70 

1 

1 

1 

1 

1 

1 
2 

1 
2 

1 
2 

1 
2 

NO. 
FISH 
PER 

. 4 

4 

4 

4 

4 

4 
4 

4 
4 

4 
4 

4 
4 

DF 

TE!3T 

• 

SJ:ZE J;:ANGE 8f-!LINITY 
<TL IN MM> 
MIN. Mr~.x. (F'F'T> 

55 67 1 

713 4 

81 85 4 

69 76 4 

96 134 7 

93 117 7 
105 1:l9 7 

91 117 7 
97 114 7 

. 94 121 4. !5 
91 117 4,5 

85 1.03 4,5 
88 96 4,5 

i • • • • • • 

LIGHT LEVEL. 1~CCLIMt-1TIDN 1WClID1~NCE 
( FDDT . TEMPEFMTLmE TEMF'El":1~TURE 

<LUX) Ct~NDL.EB) <C> (F) ( c) CF) 

21.5 2.0 77 33 91 

215 20.0 77 95 

21.5 2.0 25 77 35 95 

215 2(). () 26 78 31 87 

215 20. 0 18 64 2:l 69 

215 20.0 16 60 28 82 
2:1.5 20 ,() 16 60 28 82 

21.!5 2.0 16 t,o 28 82 
2j, .• 5 2.0 16 60 2!3 82 

21..5 2. 0 16. 60 31 87 
2:t.5 2.0 16 60 ~52 89 

21.~:i 20.0 16 60 29 84 
215 20.0 16 60 24 75 



I . 

Table 29. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
DATE REPLICATE NO. OF SIZE Ri~NGE SALINITY LIGHT LEVEL ACCLIM1~TION 1~VDIDr'.\NCE 

FISH C TL. IN MM) \FOOT TEMF'EHiiTUF~E TEM!"'EH1~TUF~E 
F'ER TEST MIN, M1!1X, CPPT) <LUX) Ci~NDL.E!3) (C) \F) CC> CF) 

------------------------------------------------------------------------------------------------------------------------------------
MORONE AMERIC:ANt~ 

4 NOV 70 1 
2 

11 NOV 70 1 
2 

17 NOV 70 1 
'1 
'· 

19 NOV 70 1 
2 

1 DEC 70 1 
2 

2 DEC 70 1 
2 

10 DEC 70 1 
2 

15 DEC 70 1 
2 

16 DEC 70 1 

• • 

5 
3 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

·1 
4 

4 

72 95 .4 .5 
77 91 4 i:.· • .J 

72 103 :I. 
85 9;3 1 

63 90 1 
71 93 1 

80 n 1 
66 9:l :L 

84 92 4 
88 :LOO 4 

85 92 4 
77 100 4 

53 82 4 
61 68 4 

68 78 4 
71 80 4 

58 69 4 

,i 

• • 

21!5 20.0 14 5'7 28 82 
21 ~5 20.0 14 ~5? 28 82 

21~) 20.0 :l4 57 2:3 n 
21~.i 20.0 14 !57 23 73 

215 20,() u 51. 27 80 
215 20.0 :l 1 :':i1 27 80 

21:'") 20.0 1l ~:5 :I. 27 f:lO co 
=~15 20.0 11 ::;1 2'7 80 00 

21!'.i 20.0 10 50 25 77 
21!') 20.0 10 ~"j() 1.8 64 

2:1 . • ~:; 2.0 10 50 25 77 
2:1. .5 2.0 10 :':iO 22 71 

21 ~::; 20.0 6 4':> 13 55 
21.!5 20.0 6 42 13 ~35 

21~) 20.0 5 4:1. 13 ~)5 

215 20.() 5 41 10 50 

2:l5 20.0 ~3 41 1.6 60 

' • • • • • • td 



• • • • 

Table29 . - Continued. 

DATE REPLICATE NO~ OF SIZE RANGE 
FISH <TL IN MM> 
PER TEST MIN, MAX, 

• 

SALINITY LIGHT LEVEL 
< FCJ!JT 

• 

CPPT) (LUX> CANDLES> 

t.1CCl...IMATIDN 
TEMPEl'(r~1Tl.Jl\E 

CC> CF> . . 

• 

AVOIDANCE 
TEMPEF:1~ Tl.Jf(E 
CC) CF) 

• • 

------------------------------------------------------------------------------------------------------------------------------------
MDRONE AMERICANA 

26 JAN 71 :L 4 142 169 3 20.0 4 55 

27 JAN 71 1 4 150 1 :n 3 215 20.0 ,., 
3!5 7 44 ··-

1 FE.El 71 1 4 147 175 3 2J.!5 20.0 2 3!5 7 44 

8 FEB 71 1 4 137 :l63 3 2:L5 20.0 :l ~5:~ 9 48 
00 

·"' 
9 FEB 71 1 4 137 178 3 21.5 2.0 1 33 7 44 

10 FE.El 71 1 4 1T7 203 9 215 20.0 1 33 7 44 

.16 FEB 71 1 4 94 HO 9 215 20.0 2 3~) 3 :~7 
2 4 97 l 08 9 2j.5 20.0 2 3!5 8 46 

19FEB 71 1 4 96 112 0 .1 215 20.0 4 39 14 57 ., .. 4 93 1.08 0.1 215 20.0 4 39 12 53 

16 MAR 71 1 4 89 105 0.1 21!5 20.0 7 44 18 64 
2 4 63 9:l 0.1 21~5 20.0 7 44 20 68 

.; .... 



Table 29 . - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
DATE f\Ef'L I CATE NO, OF SIZE f\ANGE SALINITY LIGHT LEVEL ACCLIM1HIDN 1:WCJ :C D1~NCE 

FISH CTL IN MM> 
.. 

<FODT TEMPEf\1~ TIJf\E TEMPERA'J"Uf\E 
PER TEST MIN. MAX. < F'F'T> (LUX) C1~Nfll.ES > <C> <F> CG) <F> 

-------------------------W---------~--------------------------------------------------~---------------------------------------------

MOfWtJE AMERICANA 

17 M1'.\R 71 1 '4 90 104 0.1 21.5 2.0 7 44 16 60 
2 4 86 106 .0.1 21.5 2.0 7 44 13 55 

'>"" .~.J MAR 71 1 4 92 99 6 215 20.0 7 44 1f:l 64 
2 4 77 101 6 215 20.0 7 44 13 55 

26 l11~R 71 1 4 94 10·1 6 21 .• 5 ·2.0 7 44 17 62 
2 4 77 S17 6 21.5 2.0 7 ·14 17 62 

31 MAf\ 71 1 4 BO 99 (). 5 215 20.0 7 44 .17 6·2 
2 4 90 106 0 "r 215 20.0 7 44 20 68 

l.O 
•• 1 0 

1 AF'H 71 1 4 81 102 (). 5 21.5 2.0 7 ·14 14 !':i7 
2 4 89 mo 0. ~) 21.5 2.0 7 ·14 11 51 

7 .~f'R 7l 1 4 153 171 0.5 215 20.0 11 ~)1 21 69 
2 4 167 203 0.5 215 20.0 11 51 14 57 

20 AH\ 71 1 4 126 144 0.5 215 20.0 12 53 24 75 
2 4 100 110 0.5 215 20.0 12 53 23 73 

21 APR 71 1 4 1 ·13 160 0,5 215 20.0 16 60 26 71:1 
2 4 131 138 0.5 215 20.0 16 <!>0 26 70 

22 A Pf\ 71 1 4 127 151 0 "' tJ 21t5 2.0 16 60 26 78 
2 4 141 147 (). 5 21.s 2.0 16 60 19 66 

• • • • • • • • • 



•• • • 
Table 29. - Continued. 

DATE REPLICATE No,· OF SIZE RANGE 

'MORONE AMERICANA 

4 MAY 71 1 
2 

5 MAY 71 1 
2 

6 M1W 71 1 
2 

20 MAY 71 1 
2 

21 MAY 71 1 
2 

2 JUN 71 1 
2 

3 JUN 71 1 
2 

13 JUN 71 1 
2 

14 JUL 71 1 
'l ... 

FISH CTL IN MM> 
PER TEST MIN, MAX, 

A 13S' 1:'B 
4 137 149 

4 133 159 
4 149 1~)8 

4 142 158 
4 138 151. 

4 143 171 
4 139 158 

4 146 169 
4 128 172 

4 132 164 
4 139 162 

4 131 145 
4 115 162 

5 112 134 
3 135 146 

4 142 162 
4 112 127 

• • • 

SALINITY LIGHT LEVEL 
<FODT 

CPPT> <LUX) CANDLES> 

6 215 20.0 
6 2 :l ~:; 20.0 

6 21.5 2,0 
6 21. !5 2. () 

6 215 20.0 
6 215 20.0 

0 215 20.0 
0 215 20.0 

0 21 t :s 2.0 
0 21.5 2.0 

0 215 20.0 
0 21.~:5 20.0 

0.1 21. .5 2.0 
o.i 2J .5 2.0 

0 215 20.0 
0 ~~15 20.0 

0 21.5 2.0 
0 21.5 2.0 

• 

ACCL IM1~1T ION 
TEMPEHr.1TUl:;:E 
(C) <F> 

15 J::"('.) 
,) ' 

1 :s :59 

15 ~59 

15 ~5';> 

1.5 59 
:l5 59 

1 < ,, 60 
16 60 

16 60 
16 60 

18.5 c'>t) 
113. 5 J,1::-

i..) •. J 

18.5 65 
HJ.5 6~) 

'°)1:.-
.:..,,; 77 
l')I:"' 
• ._...J 77 

25 77 
25 77 

• 

AVD I D1~NCE 
TEMPEF(1~Tl.Jl'(E 
CC) CF) 

28 82 
26 78 

27 80 
27 80 

29 84 
29 84 

2'i' 84 
29 84 

27 80 
27 8() 

29 84 
29 84 

28 82 
28 82 

33 91 
28 82 

32 89 
32 89 

' • • 

\.Cl 
I-' 



Table 29 . - Continued. 

DATE F~EF'LICATE NO, OF 
FIBI-! 

MORONE AMERICANA 

14 JUL 71 1 
2 

12 AUG 71 1 
2 

13 AUG 71 i 
2 

26 AUG 71 1 
2 

27 AUG 71 1 

1 SEF' 71 1 
2 

2 SEP 71 1 
2 

S SEP 71 1 
2 

10 SEF' 71 1 
2 

• • 

Pm TEST 

4 
4 

4 
4 

4 
4 

4 
·1 

4 

4 
4 

4 
4 

4 
4 

4 
4 

SIZE l'i:tilWE 
(TL IN MM> 
MIN, Mt1X. 

~:il 65 
43 6~' 

69 76 
77 81 

65 74 
74 £H 

126 136 
140 J.68 

129 156 

72 88 
77 f.l7 

79 9:L 
78 92 

81 !3? 
87 9" .... 

76 85 
76 89 

• 

:SALINITY 

<PF'T) 

() 

() 

3.2 
::1. 2 

~5. 2 
3+2 

4.5 
4,5 

4,5 

4.5 
4.5 

4 .:5 
4.5 

4,5 
4.5 

4,5 
4. ~) 

LIGHT LE 1JEL. 
<FOOT 

(LUX) Ct-1NDLES) 

2:l5 2(). () 
2:l::'i 20.0 

21~5 2(). () 
21.5 20.0 

21.5 2.0 
2 :L • ~5 2. () 

21!5 20.0 
2:L5 20.0 

:~ :l • ~5 2. () 

:U~) 20.0 
2:t!5 20.0 

21.5 ~~. 0 
21.5 2.0 

2:L. 5 2. () 
21 . • 5 2.0 

215 20.0 
215 20.0 

• • 

,;eel... I M1:1 TI CJN 
TEMF'EF<r~TU!'(E 
( C) < F) 

26 713 
'll .. :..i..) ?a 

'1"1 '') 
,,;_ .:.. ~ ...:.. 7l 
22. :~~ 7:1. 

24.75 76 
24.7!'5 76 

25 77 
2~5 T7 

23. ~) 74 

'")'1 
<A

0
M••M 71 
22 71. 

22 71 
22 71 

24 "?5 
24 75 

24 7~5 

24 75 

• 

1WOH1i;NCE 
TEMF'El'~1;TUHE 
<Cl (F) 

34 93 
29 134 

2B.3 8.2 
;34 .4 93 

26.1 78 
36+7 98 

~53 91 
33 9J. 

31 87 

32 89 
2'i' 84 

34 93 
~54 93 

34 n 
34 93 

34 'r3 
34 93 

,. 

"° N 

td • • 



• • 

Table 29. - Continued. 

DATE REPLICATE NO~ OF 
FISH 
f'ER TEST 

SIZE 1;:t1NGE 
CTL H! MM) 
MIN, Mt1X, 

• 

Sl1\LINITY LIGHT LEVEL 
<FODT 

• 

<PPT) (LUX> CANDLES) 

• 

f.1CCLit'if'1T:CON 
TEMPEF;;t,TUf\E 
(C) CF> 

• 

AVDir.rANCE 
TEMPEl:~ATl.Jf(E 
<C> CF) 

• • • 

------------------------~------~-------------------------------------------------------------~------------~-------------------------

MORDNE AMEF\ICANA 

29 SEF' 71 1 ·4 88 9'7 215 20.0 18 64 27 8() 

30 SEF' 71 1 4 76 84 4.5 21.5 2.0 18 64 30 86 

14 OCT 71 1 4 138 157 4.5 215 20.0 rn 64 2'7 80 
2 4 111 136 4,5 215 20.0 18 64 31 87 

15 OCT 71 1 4 B5 153 4,5 21.5 2.0 18 64 ")C!" 77 ~ ... J 
~ 
VJ 

7 JAN 72 1 4 66 89 4.5 215 20.0 6 42 18 64 
2 4 66 78 4 "" • .:.J 215 20.0 6 42 18 64 

21 JAN 72 1 4 62 9EI 4.5 21!) 20.0 ·=~ .J 41 14 57 
2 4 69 104 4,5 215 20.0 ,,,. 

"' 41 :L4 57 

3 MAR 72 1 ·1 85 115 2.6 215 20.0 6 42 17 62 
2 4 75 97 2.6 2:1.5 :w.o 6 42 14 57 

4 MAY 72 1 4 133 145 ,., ,,,. 
.:..tU 21.5 20.0 17 6~· 28 82 

2 4 135 144 2.5 21::; 20.0 17 62 28 82 

9 MAY 72 1 4 97 109 "") 1::-
.. · .. t;;;J 215 ~~o.o 18 64 29 84 

2 4 93 112 2.5 21~i 20.0 18 t.4 29 84 



.Table 29 • - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
DtlTE REPLICATE NO, OF SIZE Rt1NGE :"lALINITY LIDHT 1...EVEI ... t1CCLIM1;TION AVDID{1NCE 

FISH CTL IN MM> (FOOT TEMl::'Eii:t1 Tl.JF~E TEMPERATURE 
PER TEST MIN. MAX, (F'PT) ( 1...UX) Ct1NDl ... E~3) (C) <F) \C) <F> 

--~---------------------------------------------------------------------------------------------------------------------------------

MOIWNE AMERICANA 

29· JUN 72 1 
2 

30 JUN 72 1 

14 NOV 72 

28 NOV 72 

1 DEC 72 

14 DEC 72 

28 DEC 72 

15 MAR 73 

2 

1 
2 

1 
2 

1 

2 

1 
2 

1 
• r) 

.:.. 

1 

• 

·4 
4 

4 
4 

3 
3 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

1:l4 11El I") I::" 
,:.. t ,J 

112 132 2.5 

11-1 116 2+6 
113 119 2.6 

L35 140 0 
145 150 0 

114 152 0 
1.42 158 0 

135 :L55 0 
152 1~3!3 0 

1!5:L 179 0 
138 168 0 

118 130 5 
85 129 5 

141 151 5 
151 165 ~) 

114 164 5 
122 142 5 

• 

21.5 2.0 
:.H t t3 2.0 

2:L!:i 20.0 
21 !:) 20.0 

21!'.i 20.0 
215 20.0 

215 20.0 
21~) 20.0 

21.5 2.0 
21 .5 2.0 

21.5 2. () 
21 .5 2.0 

21~) 20.0 
215 20.0 

21.5 2.0 
2:L .~'j 2.0 

21!) 20.0 
215 20.0 

• • 

22.a 
22.a 

22.8 
22.1:1 

10 
10 

7 
7 

7 
7 

7 
7 

5 
5 

12 
:L2 

12 
12 

73 
73 

73 
73 

!)() 

50 

44 
44 

44 
44 

44 
44 

41 
41. 

53 
53 

• 

29 
3r> ., 

27 
32 

26 
26 

18 
20 

24 
1:3' 

20 
20 

21 
21 

21 
27 

21 
21 

84 
89 

80 
89 

78 
78 

64 
~ 68 .p.. 

75 
~)5 

68 
68 

69 
69 

69 
80 

69 
69 

b:l • • 



• • • 
Table 29 . - Continued. 

DATE REPLICATE NO, OF SIZE RANGE 
FISH CTL IN MM> 
PER TEST MIN, MAX. 

• • 

SA~INITY LIGHT LEVEL 
<FOOT 

• 

CPPT) <LUX> CANDLES) 

• 

ACCLIMATION 
TEMPERATURE 
CCl CF) 

• 

AVOIDANCE 
TEMPERATURE 
CC) CF) 

• • • 

------------------------~-----------------------------------------------------------------------------------------------------------

MORDNE AMERICANA 

3 APR 73 1 4 145 150 3+5 215 
2 4 138 144 ~ ~ 

~•J 215 

11 APR 73 1 4 143 151 3.5 21.5 
2 4 134 142 3.5 21.5 

25 MAY 73 1 4 135 147 0.5 21.5 
2 4 122 135 0.5 21.5 

15 JUN 73 1 4 71 96 7 215 

20.0 1i 53 
20.0 1? 53 

2.0 12 53 
2.0 12 53 

2.0 17 62 
2.0 17 6? 

20.0 ?~ 
~J 77 

20 
26 

19.4 
15.6 

32 
32 

31 

68 
78 

66 
60 

89 
89 

87 

. . 
·' 

l.O 
IJ1 



Table 30. - Components for the linear regression equation to estimate avoldarice temperatures (C) for the white: perch~ Morone·americana, when field 
temperatures were rising. *=Significant at P.05 or greater; and ** = significant at P.01 or greater. 

Constant (a) = 10.829 F(l, Bl) = 354.4 l l ** N = 84 

Standard Error of Estimate = 2.852 R = 0.902 "" 2 
R = 0.814 

Mean Correlation Regression Standard 
Variable (Xi) _fill With Y Coefficient (bi) Error of bi 

Acclimation Temperature (C) 17.3 0.902 ** '.0.915 ** . 0.049 

Table 31. - Components for the linear regression equation to estimate avoidance temperatures (C) for the white perch, Morons americana, when field temperatures 
were falling. *=Significant at P.05 or greater; and**= significant at P.Ol or greater. 

Constant (a) = B.107 F(l, 59) = 189.201 ** 

Standard Error of Estimate= 3.762 R = 0.873 ** 

Mean Correlation (r) Regression 
Variable (Xi) .fill With Y Coefficient (bi) 

Acclimation Temperature (C) 9.1 0.873 ** 1.260 .... ' 

Tab I e 32. - Components for the 1 inear regression equation to es ti mate avoidance temperatures (C) for the white perch, Marone ameri cana. 
* = Significant at P.05 or greater; and ** = significant at P.01 or greater. 

Constant (a) = 10.046 F(l,143) = 559.590** 

Standard Error of Estimate = 3.554 R = 0.892** 

Mean Corre I ati on (r) Regression 
Variable (Xtj_ .ffil With Y Coefficient (bi) 

Acclimation Temperature (C) 13.8 o.892** 0.979 

•• • • • • • • • -----

N = 61 

2 
R = 0.762 

Standard 
Error of bi 

D.092 

N = 145 

2 
R = o. 796 

Standard 
Error of bi 

0.041 

• • 

l.O 

°' 

• 
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Table33. - M. S;'1XATIL.Hi ~;i::,:-.!3tJNAL MEr-1N C{iTCH F'EI;; UN:n EFFOJ::.:T (IUT)·-1'??::;, 

LOCATION 

cw-11 
CllAl 
CHrU 
CflA2 
c1-1,;2 
CH::i2 
CHA2 
CHtl3 
CH;~i3 

C:H;:13 
CHA3 
CHr-,4 
CH,-:i4 
CHt:\4 
CHt!i4 
CHt-15 
CH,~5 
CHA5 
E-11 
E-1.1 
E-1:i 
E-·11 
E-1.2 
1:::-12 
E-12 
F.:-12 
E-21 
E-21 
E-.21 
E-21 
E-22 
E-22 
E··-22 
E-22 
E-31 
E-31 
E-31 
E-3J. 
E--32 
E-32 
E·-32 
E·-J2 
E·-·H 
E-41 
E·-•l.l. 
E-·H 
E-·l2 
E-42 
E-42 
E·-42 
E-51 
E-51 
E-~H 

E·-51 

SPr\H~G -
~'iUMMER 

FALL 
WINTER 
SF'RING 
Slll'il"iER 
FALL. 
WI MT ER 
SF'IUNG 
SUMMER 
FALL 
WINTER 
SPIUNG 
SLJi'1i'iEI:;; 
FALL 
Sl'"RH~G 

SUMMER 
F.:iLL 
WINTER 
Sf'l\:HIG 
SUMMEI::: 
FALL 
lJINTEI;; 
SPl:;;ING 
SUMMEI;: 
FALL 
WINTER 
SF'l~ING 

fl UM MER 
FALL 
WINTEI::: 
SP!UNG 
SUMf1EI;: 
F1-:iLL 
t.JINTEl;: 
SP!'dNG 
SUM MEI::: 
Fri LL. 
~lJ /HER 
SPRING 
Sl.IMMEf~ 

FALL. 
WHITE!;: 
SF'IUNG 
SUM MEI::: 
FALL 
WINTER 
SPl:::Ilm 
SUMliEI~ 
F(1LL 
~JHHER 
SP•~i NG 
SU/·H·ll:':R 
Fr1LL 

ans 

3 
5 
2 
1 
3 

14 
7 
1 
3 
4 
3. 
1 
3 

13 
8 
3 
5 .., 
~-

4 
8 

11 
5 
4 
fl 

11 
4 
5 
8 

22 
16 

2.1 
13 

4 
7 
6 
4 
4 
7 
6 
4 
4 
7 

13 
'i 
4 
7 

14 
9 
4 

.s 
1 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

- 0.006000 
0.000000 
o .00000•) 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0 .0·00000 
G,000000 
0 ,OOOCiOO 
0.000000 
0.000000 
0.000000 
0. 000(J00 
0.000000 
0.000000 
0.125000 
0.04'.545::.i 
0.000000 
0. ()()0000 
0.000000 
0.000000 
O.OO:>OM) 
0. 0000,');) 
(l, 00<;000 
0.000000 
0.000000 
0. 0(10000 
0.000000 
o. oc·r1000 
0.00.:;000 
0 , OOiHlOO 
0. 000•)00 
0.000000 
o.oocooo 
o.ocoooo 
0. 1)0()000 
0.000000 
0.000000 
0.000000 
0.200000 
0.000000 
0.000000 

0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
·;) 

0 

TEMl''ERATLJl:;:E ( C) 
MEAN, MIN MAX 

i3. 0~500 
2•l. n•oo 
15.3~,!50 

6.0000 
12.~1000 

14.5000 
7.6500 

12.f.,66'7 
25.3250 
14 .2::B:3 

12.1833 
25.65'77 
14.0062 
12. 6!500 

17.4750 
4.0625 

11. '7!'56'.2 
25.9192 
1:;;, !5'i'OO 
4.0625 

1.1.9B12 
26.0364 
15 .2~:;00 
4.7300 

H .8:31.2 
:::.~!:j •. 6!:i00 
it •• l.544 
4.noo 

12. 9!'.'iOO 

:1.5, 9'l~iB 
3.J?l'l 

11.1929 
24. 9!'.'i83 
15 • .5125 

:3. :1'117 
it .1929 
;;!4.5'583 
15.t>i.2!5 

:i.32'?2 
10.<n::;? 
25.0092 
14 .5<'.)00 

3.3::?'l2 
10. 93'.'i7 
25.2/86 
14.!'iOOO 

3.30()0 
)1.2,6400 
21..,0::;00 
16.2500 

3.0 
22.0 
10. :5 
6.0 
3.0 

21.0 
9,9 
7.4 
4.0 

11.2 

4.0 
20.1 
10.0 
5.0 

21.a 
'1~5. 9 

1, B 
1.0 

23.0 
11.3 

1.0 
1. 0 

23.0 
11.3 
i. e 
l.3 

20.'J 
9.3 
1.H 
1. 3 

:;!o.9 
9.3 
2.0 
2.0 

23.0 
11. 4 
2.0 

' 2.0 
23.0 

.·11.4 
2.0 
2.0 

1 '7 .1 
9.9 
2.0 
2.0 

19.1 
9,9 
1.0 
2.0 

23,9 
16.0 

22 .-a 
26.1 
20.0 
6.0 

22.13 
28.9 

·20.0 
7 ,<} 

22.8 
26.2 
i6.5 
5.3 

23.0 
28.2 
19.0 
23.0 
2·1.0 
1. 17.0 
6.0 

23.5 
30.0 
l. 9. () 
6.0 

23.5 
:<so.o 
19.0 
7,7 

23.5 
2'i'.O 
l'i'.6 

:1 0 7 
2:"5.5 

1:· s:· 
... 1.,.) 

22.a 
26.4 
19.6 
5.5 

22.a 
2.s.4 
19.6 

22.s 
28.0 
19.0 
5, 1 

22.a 
213.0 
19.0 

2~ . .,,s 
280') 
16.5 

I 

St4LINITY <PPT> 
MEAi~ MIN 

-· -·5;136667 
5.20000 
4.00000 
5.75000 
4 ,033;33 
5, O~:i·l 'i':5 
3.75000 
4.00000 
2.00000 
2.00000 
2.25000 

:t.B3333 
2.049613 
2.::;0000 
0 ,1333:B 
1.237::;0 
0.00000 
o,,!.:5fBJ 
3. 6~3.-S2!7j 
4, 6B1.~G·? 
4,40000 
0 .28:53:3 
~5 .131':500 
4' ;3•)773 
4.75000 
2 t 4~:j()(l0 

4. :2:i::..•11 
3. :l4:2;H 
2. 3'7:500 
1.'.?:2857 
4.:L4::'86 
3. 3 1i'~5B3 
0.83333 
2, 67B!57 
:2.41667 
3. :lB'750 
0.8:3:333 
2.67{3'57 
2.4:L667 
3 .1137~~0 
0.66657 
1.95429 
2. 3,:,5313 
:3,0B3:'53 
o,66667 
1.96429 
2.16071 
3. 013;533 
0.00000 
1.25000 
:l.,2'Jl67 
1.2:5000 

·· f.o 
2.0 
o.o 
5.5 
o.o 
o.o 
1.0 
4.0 
o.o 
o.o 
1.0 

o.o 
o.o 
o.5 
o.o 
o.o 
o,o 
o.o 
o.o 
o.o 
2.0 
o.o 
o.o 
o.o 
:~. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0. 0 
o.o 
o.o 
1.0 
o.o 
o.o 
o.o 
1.0 
o.o 
o.o 
(). 0 
o.5 
(). 0 
o.o 
o.o 
o.5 
o.o 
o.o 
o.o 
1.0 

• 

MAX 

12.0 
9.0 
9.0 
6,0 

12.0 
10.0 
10.0 
4,0 
6,0 
4.0 
3.0 
(). 0 
6.0 
C' I::' 
,.) • .J 

5.0 
3.0 
3.5 
o.o 

11.0 
9.3 
9 ,() 
1. 5 

11.0 
9.!5 
9.0 
4. ~) 
'l .5 
~i ~ 5. 
!LO 
4.5 
5.0 
'Jo5 
B,O 
2.0 
<;>,() 

7.o 
B.O 
2.0 
9,0 
7.0 
l:J,O 
2.0 
"l.O 
6.0 
s.o 
2.0 
9.0 
6.0 
~j. 0 
0. () 
3,5 
4.0 
1.5 

I 
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Table 33 . - Continued. 
M. SAXAHLIB SEA:'iWJAL. MEr~N c.~TCH F'fJ~ ll1HT EFFCll:::T ( N/T>-l <n::;' 

• 

LDCrHION 

E-52 
1::-52 
E-52 
E-52 
E-61 
E-61 
E-61 
E-61 
E-62 
10:-62 
E-62 
E-62 
NE:Ll 
NE11 
NE12 
NE1.2 
NE1.2 
NlJU 
NlJ11 
NW11 
NbJt :L 
NWl.2 
Nl..112 
NW12 
NW12 
f~I11 

iU1 t 
r<112 
RI1.2 
IU21 
IU21 
RI22 
IU22 
SEOl 
SEOJ. 
SE02 
~iE02 

~iEl 1 
SE11 
SE11 
SE1.2 
SE12 
SE12 
SE21 
SE21' 
SE21 
SE22 
SE22 
SE22 
SE31 
SE31 
SE31 
si::;u 
SE32 

SEASON 

WINTER 
SF'RING 
SUMNER 
FALL 
WINTER 
SPRING 
SUl111EI~ 

FALL 
WINTER 
SPRING 
SUMMEr~ 
FALL 
SPl:::ING 
SUMMER 
SF'IUNG 
SUMMEI::: 
FALL 
WINTER 
SPRING 
SUMMEI:;; 
FALL 
WINTER 
SF' RING 
SUMMEli! 
FALL 
SF'IUNG 
SUMMER 
SF'RING 
SUMMEI~ 

SF'IUNCi 
SUMMEli! 
SF'IUNG 
SlJMMER 
SF'lUNG 
SUMMEI::: 
SPRING 
SUMMEli! 
SF'IUNG 
SUl111EI:;: 
FALL 
SF'IUNG 
SUMMER 
FALL 
SF'IUNG 
SUMMEr( 
FALL 
SF'IUNG 
SUMi'iER 
FALL 
WINTEli! 
SPRING 
SUMME:R 
FALL 
WINTER. 

• 

OBS 

4 
5 
7 
1 
4 
5 
7 
2 
4 
C' .., 
7 
2 
3 
6 
3 
6 
1 
2 
7 
5 
2 
2 ,,. .. 
4 
2 
2 
3 
2 
3 
1 
3 
1 
3 
5 
8 
5 
9 
5 

11 
3 
:.=; 

11 
3 
5 
9 
2 
5 
9 
2 
3 
8 

19 
10 

3 

• 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.20000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0;00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.28571 
0.20000 
2.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

• 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
1 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 

• 

TEMF'EHA TUl~E CC> 
MEAN MIN MAX 

3.3000 
12. l800 
25.7214 
16.2:500 
3.3000 

12.l:LOO 
25 .482:l 
17.3750 
3.3000 

12.1100 
25.41321 
17. ~?750 
18.~16.:17 

18.3667 
25 .. ~5667 
16, El::iOO 

5,9::;00 
12.9'78.S 
25.3625 
18. :~500 
~). 9~'i00 

13.4600 
24.9958 
18. ;3::;00 
1a. u::;o 
26.4167 
18.1'750 
26.4:L:S7 
22. ::;ooo 
::~6. ()333 
22, ~'iOOO 
2l1.o::B3 
16. 9,;oo 
25.5875 
:1.7.5400 

16.5:500 
2::;. ~~<'<36 
16 ,3:500 
1l.~i500 
2!'.i. 36~{6 
Ui, :~500 
16, <1.,'JOO 
25 .2Bfi9 
20 .1250 
16.4600 
25,21389 
20 .1250 

5 ,5;333 
11. 20'71 
24.6830 
15.4200 
5. ~)333 

1.0 
2.0 

23.~j 

16.0 
1.0 
2.0 

21.13 
1!5. 5 
1.0 
2.0 

21.8 
:l~5. 5 
9,9 

22.a 
9,9 

22.8 
16.7 
5,3 
3.0 

23.0 
1,6. ~j 

;3 .o 
23.0 
16.5 
13.8 
24.5 
13.8 
24.5 
22.0 
24.5 
22.0 
24.5 

'.i'.4 
2:3.s 
9,4 

23.8 
9,4 

22.3 
10.0 
9,5 

22.3 
10.0 
9,9 

23.5 
20.0 

9. ,, 

23.5 
20.0 
4.2 
1.0 

20.1 
9,9 

5.3 
21.6 
2B.9 
1,,!,, 5 

21.6 
2B,9 
19.0 
5,3 

21.6 
28.9 
19.0 
24.3 
27.5 
24.3 
27.5 
17.0 
7.5 

2~3.0 

26.(3 
20.0 
7,5 

23.0 
2<).5 
20.0 
23.0 
213,5 
23.0 
28.5 
2;3,0 
2·1.0 
23.0 
27.0 
21.a 
2'). ~5 
21.8 
2'i'.5 
21.0 
213. 0 
20.5 
21. .o 
28.0 
20.5 
:u. 0 
2·7.5 
20. ~5 
21 .o 
27.5 
20.5 
6.0 

23.0 
28 .1 
20.0 
6.0 

• 

Sr.)UNITY CF'PT> 
MEAN MIN 

0.00000 
0.65000 
1.2'i'167 
1 .2~5000 
0.00000 
0 .6:3000 
1.077313 
0.00000 
0.00000 
0.65000 
1.077313 
0.00000 
:L ,013333 
0. 7:')000 
1 • 013:3:3:3 
0. 7:'5000 
0. ~5()0()0 
0.00000 
1.07:143 
1. 762~50 
0.00000 
0.00000 
:l. 20000 
:L. ;3<7::;133 
0.2~5000 
2. 2:=5000 
;3. 013333 
2. 2::;000 
3.0D:B:5 
2. 7:'5000 
2, :L6,S6'7 
2. 7:5000 
2 .16667 
(3. 70000 
8 ,6!),S25 
13. 7!3000 
8, cS9444 
6. 130000 
13.00273 
6. 2~3000 
6. ,soooo 
13. 022'73 
6. 2:=rnoo 
5. :10000 
5. 3'i'236 
6 ,137::;00 
:5.10000 
5. :3'i'236 
6.137::.iOO 
2.16<~67 
4. ::;oooo 
5.30113.S 
4. ::rnooo 
2.16667 

o.o 
o.o 
o.o 
1.0 
o.o 
o.o 
o.o 
o.o 
0. () 
o.o 
o.o 
o.o 
o.o 
o.o 
(). 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
1. 5 
o.o 
:l. 5 
o.o 
") I::" 
..:. • ~J 

o.o 
2.5 
o.o 
6.5 
o.o 
6.5 
o.o 
3. ~:5 
o.o 
3 .:3 
=5. 5 
o.o 
3. ~:; 
3.0 
o.o 
3,5 
3.0 
o.o 
3.5 
o.o 
o.o 
o.o 
1.0 
o.o 

MAX 

o.o 
3,5, 
4.0 
1. 5 
o.o 

4.0 
o.o 
o.o 
3.5 
4.0 
o.o 
3. ~5 
;5. 0 
3.5 
3.0 
1.0 
o.o 
4,5 
3. ~5 
o.o 
o.o 
4,5 
3,5 
1.0 
:s. 0 
6.5 
3.0 
6. ~:; 
;3. 0 
3. ~j 
3.0 
~3. 5 

12.0 
14.0 
:L2.0 
14.0 
12.0 
14.0 
l:L '0 
10.0 
14.0 
1:L.0 

13. 0 
l(). :5 
9.0 
13. 0 

10.5 
9.0 

11.0 
10.5 
9.0 

• 

\0 
00 



• • • • • • I • • • Table 33 . - Continued. 
M. sri>UHJ:Lrn SEf'1!:IDNAL MG1N Cf.·1TCll p1;::1;; UNIT EFFCll':T < N/T) ·-:I.</ ?!'i, 

CATCH/UNIT EFFOIH TEMl"ERATUl:;:E <C> !J(1LINITY < F'PT> 
LOCr1TION SEASON OBS MEAi~ MIN MAX ME·"iN MIN M1~X ME1~N MHI M1·\X 

SE:32 SPl~ING 8 0.000000 0 0 11.2071 1.0 23.0 4.50000 o.o 11.0 
SE:l2 SUMMER 18 0.000000 0 0 24.7172 20. :l 28.1 5. 57,)68 2.0 10,5 
SE32 FALL 9 0.000000 0 0 15.S'444 11.0 20.0 4.75000 1.0 <;>,O 
SSC1 WINTER 8 0.000000 0 0 4.9271 0.2 12.0 3. 7213~'57 o.o 6.0 
SSC! SF'IUNG 11 0.181818 0 2 :t2. /'295 1.3 ::!! ; 9 2.025';>7 o.o 9.0 
SSC! SUMMER 25 0.000000 0 0 25.2775 20.3 29.8 5.6770!3 o.o 9.0 
SSC1 Ft'lLL 20 0.000000 0 0 16.2408 9.8 20.0 4 .04:500 1.0 '] .o 
SBC2 IJINTEI~ 8 0.000000 0 0 !5. ()!521 0.2 12.0 3.72857 o.o 6.0 
SSC2 SPRING 11 0.18Hl18 () 2 ·12.7295 1.3 21.9 2. ()2!5'17 o.o 9,0 
SSC2 SUMMER 24 0.000000 0 0 25.12El6 20.3 29.13 5.65465 o.o <],0 

8SC2 FALL 21 0.2t15714 0 4 u •• ;!918 9.B 20.0 3.9:L465 :t .o 9. () 

. - ---···-·- S~J11 SUMMER 4 0.000000 0 0 24.7292 22.0 27.13 6.37500 2.0 9.0 
SU.l:i. FAl~L ·-3 -·· - o.ocoooo - 0 ····· -·· ---0 . ·-" ._., __ ·-· 

i7;8167 10.6 2~5 .0 3, 5tL5:5'3 o.o 13. 0 
SW12 SUMMH: 1 0.000000 0 0 22 .2::;00 22.0 22it5 IJ t 0()()00 9.0 9.0 
SW:i2 F::'.\LL 2 0.000000 0 0 15.2750 16.6 20.0 l. ::;oooo o.o 3.0 
s~.121 WINTEF~ 3 0.000000 0 0 5,5000 5.0 6.0 1.75000 o.o 5.0 
f:i~J21 SF:l:;;JNG 6 0.000000 0 0 11.591? 3.2 21.0 :1. 87~500 o.o 7.0 
SW21 SUMMEiO: 16 0.000000 0 0 25.2175 21.0 2'} .s 4.672';>2 o.o 10.0 
~lW21 Ft".!LL 10 0.000000 () 0 14. 013!)4 fJ • 'l 18.5 3. 562~30 o.o 10.0 
Sl,J22 W:::NTER 3 0.000000 0 0 5.5000 5.0 6.0 2.oB:J:n o.o 6.0 
t)~J22 SF'l:;;ING 6 0 .1<'><'><'>67 0 1 11.:3500 3.2 21.0 2,20B33 o.o 7.0 
~i!J~12 SUMMEI~ 1"' ~· 0.000000 0 0 25.0933 21.0 29.!5 4.75714 o.o 'J. !5 
SW22 FALL 9 0.000000 0 0 14,7B75 8.7 20.0 ;3. 062!50 o.o 10.0 
lJ·-11 WINTEf~ 4 0.250000 0 1 6.2125 4.0 13. 2 1.:L2500 o.o 3.0 "° IJ-·11 SPl<:ING 6 0. 33:~~'1~'13 0 1 11.461S7 3.2 21. 0 2,133;333 o.o 7.0 "° W-11 SIJMMER HJ 0.000000 0 0 25.l.004 19.9 28.5 2.7:3646 o.o B.O 
ll·-11 FALL 1.s 0. 0<.'.2500 0 j_ 16.::rn:u 9.1 20.0 :L, 92009 o.o 6,0 
IJ-·12 ~JINTER 4 0.000000 0 0 6.212::; 4.0 s.2 1.12500 o.o 3.0 
l·'-12 SF'IUNG 6 0,166c~67 0 1 13. 57::;0 3.2 21.0 2.37500 (). 0 7.0 
W·-12 SUMMEf~ 20 0.000000 0 0 25.1:l:l~5 19.9 28.5 3. 07:3:53 (). 0 B.O 
W·-12 FALL 17 O. O:"i8Cl24 0 1 15,4:~:51 9~1 20.0 1.!3:L078 o.o 6.0 
W-21 WINT El~ 2 0.000000 0 0 5. 4:500 4.0 6.2 0.00000 o.o o.o 
w-;~1 SPl~ING 6 o.666<'i67 0 3 12.2167 2.6 21.0 1. ,s2::;00 o.o 4,5 
W-21 SUMMEH ;3 0.000000 0 0 2!5.516'7 24.7 26.9 :l. 50000 o.o 4,0 
~;·-2.1 FALL 3 C. 6!.M>!.1'7 0 2 13.95[!3 u.o 16.5 1,4:l6,S7 o.o 2.0 
W-22 i.1rnrrn 2 0.000000 0 0 5. 4::;00 4.0 6.2 0,00000 o.o o.o 
W-22 SP I;; ING l.1 0.000000 0 0 12.2167 2.6 21.0 1. ,s2:;;00 o.o 4,5 
1.J-22 SUMMER 3 0.000000 0 0 25.5167 24.7 26.9 1. 5\~·000 o.o 4.0 
W-22 Ff-11..L 3 0.333333 0 1 13. 9::i8:3 11.0 16,5 1.4:1667 o.o 2.0 
W-31 ~JINlEI~ 4 0.000000 0 0 6. 6!500 5. ~5 B.13 0.2'i':L67 o.o 1.0 
l>J·-31 s1=·rn:NG 5 0.000000 0 0 11. 3'700 2.8 21.0 :L, 70000 o.o 4,5 
W·-31 SUMMEI~ 15 o.oU.667 0 . 1 25 .f:l!567 20.9 29.0 2. 31:333 o.o B.O 
~l·-31 Ff-1LL 7 0.000000 0 0 1!:i. 2286 10.0 18. '] 1, B7~500 o.5 4.0 
LJ-32 WINT El': 4 0.000000 0 0 6.6500 5.3 a.a 0 .29167 o.o 1. 0 
W-32 SF'IUNG 5 0.000000 0 0 11.3700 2.8 21.0 1.70000 o.o 4,5 
M-32 SIJMMEf~ 13 0.000000 0 0 25 .a::;oo 20.9 2'J,O 1.86538 o.o 5.0 
W-32 FALL 7 0.142957 0 1 15.2286 10.0 18.9 1.89286 o.5 4.0 



Table 34. - M1 SAXATIL1S SEASONAL MEAN CATCH PER UNIT EF~ORT <NIT>-1916. 

• 

LDCATJON 

• 

CHM 
Ci·ft'.r1 
CH(1l 
CH Al 
Clfr'):2 
Cl 1112 
CllA2 
GH;~2 

Cl-IAJ 
Clif'U 
CH(13 
Cl-lf~3 
CH?14 
CHt1'1 
Cl·IA4 
Cllr14 
Cl·H15 
LHt~15 

CHA::i 
CHA~::i 

E--J.1 
E···l1 
E-· L l 
E-U. 
r:;: .. ~1.2 

E-12 
E-12 
E-12 
E-21 
E-~1 
E-2J 
E-21 
E-22 
E-22 
E. ··22 
E-22 
E-31 
E-31 
E-31 
E-31 
E-32 
E-·J2 
E-32 
E-32 
E-41 
E-41 
E-41 
E-41 
E-42 
E-42 
E-42 
E-42 
E-51 
E-51 

fj[1~!:>0N 

l~JMTEf\ 

f:JPFUNG 
SlJM!iE!"\ 
Ff\L.L 
lJLNTrn 
SF'f~IN13 

SUMMEF\ 
F(iLL 
WINTEI~ 

Sf'IUNG 
SUMMER 
Ff':l..L 
WINTEF~ 
SFKCNG 
SdMMER 
Fr-'iL.L. 
~J:r.NTEF\ 
s:::·F:ING 
SIJlli1ER 
F1;L.L 
l~IUTER 
SPl~ING 
SUMi"il;:.I( 
Fr1i ... L 
f,J I NTEf~ 
SPl;:Il,!G 
BUMME"f=~ 
F(rLL. 
WINTEf:: 
SF'f".ING 
SUMMJ:R 
Ft':\ LL 
l·JINTH< 
s?nTNG 
EUViMG~ 
FALL 
~JHlTEf~ 

SF'IUNCl 
GUMMEf( 
Fl'rLL 
l•!JNTl:::f.: 
SF·f:ING 
flUriMf::R 
F1~1U. 

1nN'rrn 
SF'RINU 
f:iUMr'iER 
Fr::iL.L 
lHNTEr\ 
SF'IUNG 
Sl'Mi"iEF: 
FALL 
WHITEf~ 
!3F'RING 

• 

ODS 

1 
6 
8 
6 
.::· 

"' 
6 

14 
El 
3 
6 
7 
6 
3 
7 

t2 
10 
~ 
5 

10 
'? 
4 
7 
9 
c!> 

•i 
7 
"l 
6 
'' .. 

:L () 
21 
1~) 

I!:" .. 
9 

21 
:L 4 

:~ 

7 
9 

"' ,, 
.:.. 

7 
9 
i.1 
" ·' 
8 

12 
11. 

5 
'7 .. , .. "" 

11 
2 ., 
" 

• 

CJ".:TCi l/Ui·l TT E~~FDl·~T 

~1[(1i'! 

0.000000 
010UOOOO 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
01000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
01000000 
0.000000 
0.000000 
01000000 
0.000000 
0.000000 
0.000000 
0.000000 
c.000000 
0.000000 
01000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
01000000 
01000000 
0.000000 
0.000000 
0.000000 
0.111111 
0.000000 
0.000000 
0.000000 
0.000000 
o.ooooco 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
o.ooooco 
0.000000 
0.000000 
0.000000 
0.000000 

• 

MIN !iAX 

0 
0 
() 

0 
0 
0 
0 
0 
0 
c .) 

0 
0 
0 
0 ,, 
v 
() 

0 
'.J 

0 
" v 

0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

() 

(.l 

0 
0 
() 

0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
() 

0 
0 
() 

0 
0 

0 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

\) 
() 

0 
() 

() 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
:l 
0 
() 

0 
() 

0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

0 

• 

l~HPERATUR~ CC> 
ME~N MIN 

117500 
15.2800 
24.6912 
12.0'750 

219500 
12.6000 
25.1071 
15.2437 

3.8SOO 
1416083 
2512000 
14.4583 
3.8000 

13.3274 
24.5708 
15.1650 

21sooo 
12.9367 
24+7~72 

13.8500 
2.1958 

1317833 
24.6556 
13.4000 
2.19~8 

13.7833 
2416778 
13.4417 
2.8200 

12.5911 
•24.6730 
16.6200 

2.8200 
13.2354 
24,673H 
17.1000 
2.7000 

13.0167 
25.0556 
12.2083 

2.7000 
13.0167 
25. o~·.;~56 
12.2003 
3.7800 

1312786 
24.5083 
15.6000 
3.7800 

13.2786 
24.4330 
1516000 

312750 
14.4123 

I 

:t. 5 
1011 
23.!5 
6. 0 
:L, 7 
7.0 

22 I f:I 
510 
2.0 
6,.6 

24.0 
710 
1. 0 
6.5 ,., . .,_ ..., 

..-....:.1 .... : .. 
6. ~) 
2.0 
7,5 

23.0 
6.1 
:L 15 
7 I() 

22.9 
5.0 
:t. !3 
7.0 

::~2. </ 
~.o 
1. () 
7.1 

,, "1 c:· ..... .:.. .... , 
610 
11 0 
7,5 

''°)r) a:.~ 
.:....:..+ ,J 

6 I() 

118 
\~. 5 

22 .·~:; 
5.0 
1.8 
,-s • ~5 

22.5 
~:5. 0 
(). 5 
6 '~:; 

2::s.2 
6.1 
0. ~:; 
6.5 

23.2 
611 
3.0 
7.5 

Mr;x 

2.0 
1'7 I 9 
26+0 
2019 
6.5 

1714 
2a.o 
20 I 8 

t3. 3 
21.2 
26. ~:5 
20.1 
6.3 

21.3 
26.0 
21.2 

3.0 
2010 
26.5 
2215 

!3. 1 
20.1 
26.9 
r)~") r) 
.:....:..+ ... 

5.1 
20.1 
2619 
~~ ~ 
.:..61-

4. !J 
22 + l3 
28.IJ 
24.1 

418 
22.13 
28.8 
24 .1 

310 
22.0 
27.5 
19.5 
3.0 

22.0 
27.5 
19. ~5 
7,9 

21.5 
26.0 
'">·I 1;:• ..:.. ..... ,J 

7 ·'' 2l. .5 
2(i I() 

::.~ j • 5 
3.8 

2:~. 0 

• 

SALINITY CPPf I 
ME0N MIN 

9,oboo 
610167 

11.0625 
10.4167 

3.6500 
3.9167 
8+2679 
8.3750 
1.0000 
3,3333 
5.535'7 
410833 
0.6667 
2.0714 
4.5000 
4.3500 
2.5000 
1.2~t7 

3.2111 
2.4286 
4+0833 
416667 
7.0556 
6.9167 
4.0833 
4.0000 
7.0556 
6.916'7 
4.1000 
218144 
6.8333 
6.8000 
4.1000 
3.1250 
6.8333 
7.2500 
1.5000 
3.6429 
414722 
4.1667 
1.5000 
3.3571 
414722 
411667 
1.7000 
2.5476 
4.5000 
4.8182 
1.7000 
2.9762 
4.5000 
4.8182 
2.0000 
2,3000 

• 

B 
1 
6 
4 
0 
() 

4 
3 
0 
1 
2 
() 

0 
0 
1 
0 
2 
() 

1 
0 
0 
''I ..:. 
I::" 
,J 

:3 
(.\ 

0 
1::
.J 

7 ,, 
0 
0 
2 
O· 
() 

0 
2 
0 
1 
0 
2 
0 
1 
() 

2 
() 

() 

0 
1. 
0 
0 
1 
1 
0 
2 
0 

1':(1X 

• 

1 () 
B 

l!'i 
16 

8 
:LO 
n 
14 

2 
6 

10 
9 ,., 
.:.. 

8 
"l 

1 () 
,:) 

3 
~5 
fJ 
8 
B 
'i' 

11 
B 
B 
~.; 

11 
? 
f;l 

10 
:L2 

';' 

fl 
10 
12 

2 
8 
7 
fJ 
'') 
..:. 

6 
7 
9 
6 
8 
7 
9 
fi 
0 
7 
9 
~! 

5 

I-' 
0 
0 

I 
b:I 



• •Table 34. ~ Continued.• • I •• 
H. s1:,;{{~TILJS SE1\!:>0NAL NEAN CATCH 'PER l.iNIT EFFmn <N/T>·-17'7.S. 

LOCrHHJN 

[-~i1 

E·-51. 
E-52 
E-52 
E-5~ 
E-52 
E-6~ 
E-61 
E--.si 
E---61. 
E-62 
E·-62 
E--t,2 
E·-62 
NE11 
NE11 
NE11 
NE!<~ 
NE12 
NU.2 
NE21 
NE2:l 
NE21 

NE~~2 

NE22 
NiiJ11 
tllJ1 i 
N\J11 
Nl!11 
Nv11~! 

NW:l2 
NWt:~ 

Nl.J:L2 
Nl·J~1 

Nl·i21 
Nl·J:;:t 
Nl~22 

W~22 

NW22 
iUl:l 
fd11 
RI11 
F:I 11 
fU1.2 
FD: 12 
RI12 
F\I 12 
RI21 
RI21 
F~I21 

RI21 
RI22 
IU22 

SLJMMC::r•· 
F1~1LL 

WINTER 
SPRING 
SlJMMrn 
F::)LL 
~!INTER 

SPRING 
SLIMriEI:;: 
F11LL 
W I.tlTF.R 
SPRING 
SUMMER 
Ff)l.L 
SPf:HlG 
SUrii·ffj:;; 
lf.1LL 
SPF: ING 
~;UMMEF: 

FALL 
SPIUNG 
t:lJMMER 
Fl'1LL 
~iP!UNG 
SUMMEI'! 
FP1LL 
lHNTER 
Sf' RING 
!JUMMtR 
FALL 
WINTEF: 
ElF'fUNG 
Sll11i'1Ef< 
FALL 
!J::-f\ HiG 
BIJi'111ER 
FnLL 
SPIUNG 
SUi'iMEf~ 
Fi1LL 
v!HITER 
SPrGNG 
SUMi·IEf< 
FALL 
lHNTEF~ 
SPf:ING 
SUMMER 
F riLL 
~JINTEF< 
SPfdNG 
BUMMER 
FALL 
!H~ITER 
Sl"f\ING 

OBS 

7 
6 
2 
5 
7 
6 
2 
5 

1 (} 
7 
2 
5 

10 
7 
4 
6 

•':' ,, 
5 
1 
1 
1 
1 
1 
1 
3 
6 

:L 0 
7 
3 
,:, 

1 () 
7 
1 
:3 
1 
1 
3 
:t. 
3 
7 
? 
I,, 

3 
6 
9 
6 
3 
7 

11 
6 
3 
'J 

CA~CH/UNIT EFFORT 
MEAN MIN MAX 

0.00000 
0.00000 
0. (\0000 
0.00000 
0.00000 
0.00000 
0.00000 
0.20000 
0.00000 
1.14:.~a.s 
0.00000 
0.00000 

·0.00000 
0.00000 
0. 2'.5000 
0.00000 
0. ·10000 
0,00000 
0.00000 
0.00000 
0.00000 
0.00000 
o.ccooo 
0.00000 
0. 00000 
1.00000 
0.00000 
0.00000 
0.10000 
0.00000 
0.00000 
0. 00000 
0.00000 
0.00000 
0. 0(,()00 
\) '00000 
c.00000 
0.00000 
0.0001)0 
0.00000 
0.()0000 
0.00000 
0.00000 
0.00000 
(). ()\)1)00 

() .()0'.>00 
0,00()00 
(j. 000()\) 
o.ocooo 
0.00000 
(i. 00000 
0. {10000' 
0. O<iOO(l 
(}. 00000 

0 
0 
0 
0 
0 
0 
0 
() 

() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
\) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
() 

0 
() 

0 
0 
0 
0 
0 
1 
o· 
6 
0 
0 
0 
() 

1 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
1. 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1) 

0 
0 
0 
0 
0 
() 

0 
0 

TEfiPEf~{; TtmE < C) 
M[AN MIN MAX 

:;~4. 8~:1.4 

t2. b6b'? 
. 3.2/'50 
!<l.41.25 
2-4. 8'105 
12"66{>? 
2. 67'.'5() 

1 :! • ~''.300 
24. ~i()0() 
13. 7143 

2.675() 
12. 9300 
~!4. ~)()00 

13' 7l·l:3 
:L4.4n'io 
:~4., t}n:~3 

L3.3400 
:IA, 47'.'.!0 
~!4. 5<;:50 
13. 3400 
l4.~5000 

25.000() 
7. ::;ooo 

14. ~)00() 
25.()()00 
'l. :500() 
:5.4167 

1.2 .058~5 
24.97()() 
14.1143 

3.41,:,? 
1~-~. 0'.58:3 
24, 9.t.>~rn 
1•1, J::i.14 
1·1. :~~'100 
2•1. 9167 

8,0()00 
:L ·1. 2:soo 
2'i, <ii<Sl 

(3 .0000 
4,;:Ll:OB 

J.4. :3:~0() 
24 ,S'S'44 
l 3. 8~7 :::;o 

4. 3~;:~"3 
g '32()() 
.2•1. 9S'44 
1~~ • B9::rn 
4, :'iOO() 

1::;. ?2:rn 
24 ,''9864 
14.3667 
·l. 5()()() 

15.7250 

2:3.0 
~5 • () 
3.0 
7. ~) 

2::s.o 

6.0 

22.6 
6.0 

~~j. 9 
7.2 

2:3. :.z; 
5,9 

14.5 
2~5. 0 

2~5. 0 
7.0 
2.0 
6.7 

6.8 
2.0 
,s. 7 

~~3 .5 
6.8 

14.1 
24.4 

fJ. 0 
1'4' :L 
24.4 
s.o 
2. 0 
6.2 

,23.1 
7,0 
2.0 
6.2 

23.1 
7,0 
2.0 
6.2 

23.0 
6.0 
2. 0 
6.2 

3,9 
2::>,,() 
2~)• s 
2~~. 9 
3.0 

19 .i:1 
:"~6 .1 

3.0 
19.B 
26.1 

22.1 
26.0 
21.0 
22.1 
26.0 
21.0 
:t 4. ~.:; 
25.0 

B.O 
14.5 

B. 0 
L":• C" 
,J tW 

20.2 
26.2 

20.2 

1:1.0 
14,4 
25.5 
o.o 
7.0 

19.7 
26.8 

7.0 
1 r; • 7 
26.B 

22. ~~ 
26.6 
23.<J 
7.0 

22e3 

• • 
~3ALINITY ( f'f'T) 

MEAN MIN MAX 

3. ~50000 
3 .1~rnoo 
2. 00000 
2,30000 
3.50000 
:1. Oi3333 
3. nrnoo 
1 • 80()00 
3.85000 
2. 50000 
;5. 7t3()()() 
1 , 130000 
~~, 135000 
2. !50000 
o. 87!:rno 
2. t~J~133 
1.00000 
o. snrno 
.2. (3Q(l00 
1. 000()0 
1.00000 
.t.00000 
(),()()()()() 
:t. ()f)()()() 

1.00000 
0. 0()()()() 
1.83333 
:I.• O:Lc$67 
3. ·120~~.it, 
2.50000 
1.8:33::.3 
1.01.667 
3 • . i) ~3 0 ~~il> 
2. 500()() 
0.00000 
3.83333 
1. (l(.i()()() 

o, oo·:)()o 
3. 8:5333 
1, 00i)()0 
1.33333 
2.10000 
5, 027/'B 
4./0000 
1, 3:3T3:5 
2. :lC•OOO 
~i.:L0069 

4.78333 
0.83333 
2.0()000 
-1. nrnoo 
4.41.'!l67 
0. 8333~>; 
2.00000 

2 
0 
2 
0 
2 
0 
3 
0 
1 
0 

. ;5 
0 
1 
() 

0 
1 
0 
0 
1 
0 
:J. 
1 
i) 
1 
1 
0 
0 
0 
1 
0 
() 

() 

1 
0 
0 
3 
1 
0 
3 
1 
0 
2 
2 
() 

() 

2 
2 
() 

0 
0 
1 
0 
0 
() 

8 
2 
5 
5 
8 
4 
4 

8 
•1 
4 
6 
8 
2 
4 
5 
2 
4 

1 
1 
0 
1 
1 
0 
3 
2 
6 
7 

2 
6 
"/ 
C) 

1 
0 
4 
1 
2 
.3 
9 
fJ 
'1 
.~ 

3 
''J 
!J 
2 
4 
8 
i~ 

~~ 

4 

I 



•• 

Table 34 . - Continued. 
H. SAXATILIS SEASONAL MEAN CATCH PFR UNIT EFFORT CN/T)-1976. 

LCJC()TIOJ.I 

rnn 
RI:22 
f.iEOt 
~1[01 

SE01 
SEOl 
SE02 
SE02 
SE02 
SE02 
GE J.:L 
Gi~J .l 
~;E J.1 
BE11 
rn:::12 
SE12 
UEl2 
SE12 
SE21 
s1:21 
SC.':L 

rn::~ 1 
sr::31 
r;1.:::;11 
::>E31. 
£:[32 
EE32 
Si:~32 

SE:12 
SSC1 

SbL:l. 
~~~3C .f. 

S~3C2 

:JBC2 
Gt)C2 
Sl.Jl 1 
S!-111 
S~J:~ 1 
81~1 :t 
flW!~! 
Sl.J:l2 
S~J12 
SlH2 
fj[~=~ 1 
St.·:21 
SW21 
f:lt..121 
St•J22 

• 

SLJMMEF~ 
Ff1LL 
1..JJNTH: 
SP!;: ING 
BIJMMER 
FALL 
~i:i:;., rEr~ 

Sf"l\ING 
SUM Mm 
:=-ALL. 
wrnrrn 
SF'R:iNG 
SUMMEF~ 
Fr; LL 
WINTEF\ 
SPIUNG 
~>UMMEF~ 

FALL 
s:0·1UNG 
SUMMER 
Fr; LL 
BF'IUl·!G 
SlfriMER 
Ft:L.L 
lHN1rn 
SF'f\ING 
SLHlMEr;: 
FtiLL 
l·JINTEF; 
SF'R HlCl 
SUhMEI~ 
l·"{lLL 
vJii'JTEJ"·: 
Sf"f.: I ND 
'5Ui'iliFR 
Ff1LL 
l·J I N·r Ef\ 
::>Pl·~J:tJG 

SUMMr:.F\ 
FALL 
l•J fNTFR 
SPIUtiG 
GLJf'IMEl'i: 
r:r.,u .. 
WINT ff\ 
f:PR.i.1-JG 
SlJMMrn 
F1~U. 
l•Jil·ITER 
SPl'UNG 
Sl!MMEI( 
FALL 
WINTER 
tiPl~I NG 

• 

1 ·~ 

1 

7 
1 .,. _, 
5 
6 
'1 ··-
6 
a 
8 

8 
7 
4 
6 
4 
4 
6 
4 
"'" ..J 

B 
16 
1l 

5 
{, 

:L6 
u 

1 t> 
29 
20 

9 
16 
2'i' 
:w 

1 
·1 
:) 
4 
1 
5 
8 
5 
{; 

8 
1 !5 
:t 1 

6 
f; 

• 

CATCH/UNIT EFFORT 
MEAN MIN HAX 

(l,000000 
(),0()0000 
0.000000 
0.000000 
()' ()()1)000 
0.000000 
0. ()()()()0() 
o.oc.oooo 
0 t 000000 
0.000000 
0.000000 
0.000000 
0. 00000".) 
0.000000 
0. 00000() 
0. 000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0. ()()()()()() 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
(),()00000 
o.OOOOO() 
0. 000000 
0.000000 
'0. 000000 
0.100000 
0.000000 
0. 12~'i000 
(). 00000() 
0. 300000 
0.000000 
0.000000 
•). 000000 
I), OOOGOO 
0. ()()0()()0 

0.000000 
0,000000 
(). 00000() 
0 • .i6\~H!>67 
0. 00()()()() 

(),OOGO:)O 
(),0909()9 
o.:Lt><,6.:-7 
0, OON>OO 

• 

0 
0 
() 

0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
() 

() 

0 
0 
() 

0 
() 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
() 

0 
() 

() 

o-
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
() 

0 
0 
0 
0 
0 
() 

() 

0 
0 
() 

2 
0 
2 
() 

4 
0 
() 

0 
0 
() 

0 
() 
() 

l 
0 
0 
1 
1 
0 

• 

ME(.:N 1111• 

2!:i. 00~33 
1.4.366"7 
~). ::'i(\(,\() 

:L3. 52!30 
24, 4::'iOO 
:LO.G1'13 

!'i. '.:i()()() 

J'L 3()00 
2 4 • 4 ~;)()() 

9.:34:L7 
3. 7()()() 

J.4. 0333 
24 •-=)~i\.S2 
12. O~~i.:S2 
~3.7()()() 

1·1.4700 
2·1.5:1.91.> 
1().83!'i7 
1"1.s<;::;s 
2·1' 866 7 
i;3. :')7~)0 

j, 4 • 89~:5B 
24. 8\S6? 
1.3.~)7~50 

3. i'200 
LLF•;37 
::.~4 t ;'!594 
j,.4 .. 51f::i2 

:5. "7200 
14.U:l:B 
24.7:312 
14.5J.82 
3,1ou3 

13 • .i.<JBO 
24 .1."so::1 

,3 .1 90 !'.i 
13. 22!50 
24. 66\13 
j, 6 t 2<i'"?~:) 

3.0()00 
1.~5. ()/~:iO 

2!3.050() 
u, 17:'rn 
3, ()()()() 

14. 2:':i00 
25~0312 
:l :5. {),!;00 
3. ~5:::.iB3 

14.1:L7!:) 
2~.). ()90\/ 
H,!':i40'/ 
3. ~;::;s::s 

14.1375 

• 

23.0 
6,0 
!'5.0 
9.2 

23.0 
5.9 
~:5 t 0 

10. 0 
23.0 
5.9 
2.0 
6.2 

2:3.0 
5. () 
2.0 
6.2 

2:3.0 
!5.0 

10.2 
23.4 

10.2 
2:3. 4 

:l • () 
7. () 

22.9 
4,0 
:L .o 
7.0 

4. 0 
(). 2 
4,1., 

6.0 
(). 2 
4 • 6 

2.5 
1 () • f:l 
23. ~5 

6. () 
2. ~:; 

:LO.fl 
2~:I. !) 
6. (: 
1.0 
;· .0 

23. :·5 
·1'9 
1 • () 
·1.0 

'")J. a.-:-
14.W t ,J 

23.9 
6. () 

1 'i' .1 
2~). 0 
19.7 
6. () 

19.1 
25.0 
17.8 

i'il .8 
:.a.o 
20."7 

:l •;>, () 
27.0 
20.0 
18. ~3 
2\~. ~:; 

~~o. 5 
:1.(.i .5 
26 t ::; 

20. 5 
6.8 

:1.<J .8 
~.'S • 0 

'20 .!3 
,~) t 8 

1'l. 8 
28,() 
20.8 
6,0 

22.9 
29.0 

6. () 
22.9 
29,() 
22.5 

~5. 5 
1"7.13 

1fj. 2 
;5. ::; 

17.8 
2<'>•0 
20.7 

6. ~j 
20.5 
28.0 
21.1 
·6.5 

20.5 

• • 

Si~1LINITY <P:0·T) 
MEi'.1i~ MIM 

5,0625 
4, 4:L67 
2.0000 
fJ, !'iOOO 

J.2. 4~'i00 
11. 2B::i7 

~~:. 0000 
n. ::;ooo 

12.4:'i00 
10.!B:B 

4. /'~:)()() 
6. :moo 

11.:rn13 
10, B?::;o 

·'t • /'!~iGO 
6. ff/'!50 

:ll.2t3:l3 
10. :~857 
5.5000 
9.6417 
S' • !'HJ () () 
5,SOOO 
<}. "72~)() 

9.5000 
1. :moo 
'1.:'.r714 
B, D43i:l 
B .13o4 
:J.. '.30()0 
5. ()()()() 
8,B.<138 
8. :L36•i 
:.5.22')? 
3.:le'M 
7.6652 
7. :·5{)()() 

3. 334•1 
7. 1$6!,,i2 
7. 30()0 
5. i''.300 
.1.2::;00 

1 0 , ,:,.·L~ ~;> 
s. ()()()() 
5. 7!')()() 
4. 4~500 

10.:l5<'>3 
9.4000 
2 • !'.'1 () () () 

3.0000 
7.6667 
7, 6B1B 
2. ::woo 
3. 0()()() 

• 

1. 0 
(). 0 
2. () 
4. () 

:LO, 0 
6.0 
;! • () 
,1. () 

10. 0 
6. () 
2.0 
~j .o 
<J. () 
7.0 
:~. 0 
!). 0 
9. () 
7. () 
4. () 
B • 0 
6. () 
4. 0 
i3. 0 
6.0 
(). () 

(). () 

'.'), () 

3. () 
(). 0 
0.J 
'.:i. 0 
3.0 
(). () 

0. () 
3.0 
(). () 

() . () 
(). t) 

:3. () 
(). 0 
5 t :s 
2.0 
6. 0 
ii. 0 

2. () 
6.0 
·1. 0 
0. () 
(). 0 
~5. 0 
3.0 
o.o 
<;.. 0 

FJ. () 
2.0 

12.0 
1. 4. (i 
17.0 
2.0 

12. () 
14.0 
:L'7 • () 

fl. 0 
1 J • () 
:t~~ t 0 
15.0 

B.O 
u .o 
1 :.; • () 
15. () 

'?. ;.) 
:12. () 
:i;:;. () 

"7 • () 
:l;.'. 0 
n.o 
7.0 
a. o 

11. () 
13. () 

? • () 
8. () 

1.i. • 0 
n.o 
'). () 

n. o 
10.0 
u. .o 

'? ,() 
B.O 

1. () • () 
1 J. () 

(J t () 

,1, • () 
1 !'). () 
J.:.Lo 

C;,O 
6.0 

j ::; • () 

15.0 

;:1 t 0 
1~!. 0 
1 •l • () 

S' • 0 
7.0 

• 

I-' 
0 
N 

I 



~ • . -- -.I ------- -- - • • ' • • • I • able 3l~ , - Continued. 
M. SAXATILIS SEASONAL MEAN CATCH PER UNIT EFFORT CNIT>-1976+ 

CATCH/UNIT EFFORT Ti::i'iF'Er:;t,JUi'(E ( C) !:!1~1LINITY \l''PTl 
UJCf.,TJ:ON Stcr~~>DN (J[:B MEt1N MHI Mt1>< ME1~1N MIN M,;x HE:(,1~ IHN Mt1X 

SlJ22 !3Ui1MEH 15 0.000000 0 0 2!5 .• 0.:11 0() 2~3. ~3 28+0 7. 7!.d:i6? ;3 14 
fi~J'.?2 Ff'1LL 11 (). 0()()()()() 0 0 1 4 , ~:H \i'i' ·•. 9 2.1. .1 "7.63636 3 1-1 
l~-11 !HNTrn c· 0. ()(,•0000 0 0 2. s~200 0.5 4,9 ~·5. !:)·?~jOQ 0 8 ;cJ 

l•J<l 1 r.1F"FiI rm 12 0,000000 0 0 15,,//'67 /'. 1 2;3 .o :J. .. ~·.=;,:;(.;(~) l 0 fl 
P····:l.1 SUMM!'.::f< 21 (), ()()();)()() 0 0 24. fj>7~3·!'°) 23. ;5 2e.o ::; • 7:'i6'10 2 10 
l.J-U FALL 1 ... 0.200000 0 2 17.0t:B ~:i. 9 23.() !5, GOOOO 0 1:3 d 

l<l-:l2 WINTEH ~:; 0.000000 () 0 2. 9200 (). 5 4,9 ~5, !:il!:iOO () B 
: .. 1 ..• 12 Sl''F'\ING 11. 0' 0()0()0() 0 0 14 .:''ii'l64 7.1 23.o 1,'/0?07 () f3 lJ-· 12 f:ilJMMER 2:1. 0.000000 0 0 2~5. 0000 2:~. 3 2B, O !5. :?3\'!>90 2 10 l4--l 2 Fr-1LL iii 0.062500 0 1 16. S,!::,'}.tf 5 .'/ 23.0 ~:; ~ ~3;='50 0 13 
lJ·-21 l.JiiHEH 2 0. 0()00(J,0 0 0 2 .1 ·1:::;0 1.8 3.0 2. ::;oooo 2 4 l<)·-21 SF'iUNG 5 0. ()()1.)()0() 0 () B.1000 6.5 1 '? "- (). 7:5000 () ., 

• , t\..J ... W·-21 SUMMEF: 9 0.000000 0 0 2~3. 7722 2411 2'7.0 3. 305!:/6 
,, 

1~· ... .. ~J·-21 f('rLL.. -, 0.2f3!5714 0 ~~ u,, 1:"5:Y7 6.0 23.0 4 .440/!B () 7 
, 

lJ...:;~2 WINTER ri I.). 500000 0 1 2. 1. /'!"j() 1. ,B 3.0 2. !'J.:)000 2 4 ... 
l·J··-22 ~>F'IUNG 5 0.000000 0 0 :l 3. :l ()()() 6.5 17. :'.) (). 7!5000 0 2 lJ-·2'.~ SUMMER 9 0. ()\)0000 0 0 2!':i. 7.l.'!!7 2·1. 1 27.0 3. 1305!)6 2 5 
1._1~~22 F°()LL 7 0.000000 0 () 16.13~)7 c'i. () :.:.~:3. 0 4. 440•1fl () 7 t·J··3:l LJ I i·iTt:F~ 5 (). ()()()()()() 0 0 3. 6 :l '7!'.'i 1.2 7.0 :l • 02::;00 0 ·• 1 .. 1--:1,1 SPl\ING 8 0.000000 0 0 1•l.O~H2 6.5 21. 3 0, '7D:5'71 0 4 
~J--31 SUMMER 12 o. 00·:>000 0 0 24.6'/<;'2 23.2 26 .:i. 4. :l25()0 2 6 
~i-31 FALL :LO 0.000000 0 0 1~5.6467 6.5 2:L .4 •1 t ;3(.;:333 0 7 W·-32 WINTEJ'i: ~) 0.000000 (). 0 3.6:l7!'i 1.2 7,() 1. 02::;00 0 4 ~J-:32 SP FUNG 8 0.000000 0 () 14.0312 6.5 21.3 0.82H3 0 4 ~ W-32 SLJMMER :L2 0.000000 0 0 24.7000· 2~5. 2 26.1 4.12500 2 6 0 W·-32 FALL 10 0.000000 0 0 1'.5.6·Ui7 6.5 21.4 4.38333 0 '/ 

w 

b:I 



Table 35. - A chronological surunuiry of temperature avoidance studies on striped bass, Marone saxatilis. All tests 
were conducted at near air-saturated levels of dissolved oxygen and pH of 7 to 8. 

------------------------------------------------------------------------------------------------------------------------------------
DATE REPLICATE NO, OF SIZE RANGE SALINITY LIGHT LEVEL ACCLIMATION AVOIDANCE 

FISH <TL IN MM) <FOOT TEMPERATURE TEMPERATURE 
PER TEST MIN, MAX, (ppT) n .. l.JX) Cf.1NDl ... El3l (Cl <Fl CC) <F> 

------------------------------------------------------------------------------------------------------------------------------------
MORONE SAXrHILIS 

24 JUN 70 

1 JUL 70 

21 Al.JG 70 

24 AUG 70 

21 OCT 70 

26 OCT 70 

6 NOV 70 

12 NOV 70 

3 DEC 70 

• • 

1 

1 
2 

1 

1 

1 
2 

1 

1 

1 
2 

1 
2 

.4 

4 
4 

3 

1 

4 
4 

4 

4 

4 
4 

4 
2 

34 

35 
34 

69 

. 105 
108 

102 

126 

125 
122 

104 
97 

4'J 

41 
41 

102 

126 
130 

140 

140 

135 
140 

120 
108 

4 

1 
1 

4 

7 
7 

7 

4.5 

1 
1 

4 
4 

215 20.0 

21f:5 20.0 
2:L5 20.0 

215 :20.0 

2:L • 5 2. 0 

215 20.0 
2:L5 20.0 

2j.5 20.0 

-..... 
21.5 2.0 

215 20.0 
2:1.5 20.0 

215 20.0 
215 20.0 

21 

21 69 
21 69 

27 80 

27 80 

16 60 
16 60 

15. 59 

14 57 

14 57 
14 ~:;7 

:l1 ~ii 

11 51 

32 

26 
23 

27 

28 

29 
29 

24 
18 

B9 

91 
91 

93 

93 

78 
73 

80 

82 

84 
84 

75 
64 



• • • • • I • • • 
Table 3.5. - Continued. 

----------------------------------------------------------------------~-------------------------------------------------------------DATE REPLICATE NO, fJF 
FISH 
PER TEST 

SIZE RANGE 
(Tl.. IN MM) 
MIN. i1AX. 

SALINITY LIGHT LEV~L 
\FOOT 

'PPT> <LUX> CANDLES> 

ACCLIMAT:t:DN 
Tl:::MPEF~riTl.JfiE 

CCI <F> 

AVOIDANCE 
TEMPEF~AT!.JHE 
CCI CF> 

------------------------------------------------------------------------------------------------------------------------------------
MORONE SAXATILIS 

16 DEC 70 1 

8 OCT 71 1 

22 DEC 71 1 
2 

14 MAR 72 1 
2 

1 SEP 72 1 
2 

8 NOV 72 1 
2 

14 JUL 76 1 
2 

10 S°Ef' 76 1 

2 DEC 76 1 
2 

4 

2 

3 
3 

4 
4 

2 
2 

4 
4 

4 
4 

4 

4 
4 

102 

132 

76 
87 

82 
89 

77 
142 

87 
120 

38 
43 

90 

:L16 
117 

1.29 

13!5 

106 
98 

201 
1.13 

92 
173 

126 
146 

55 
56 

105 

145 
141 

4 

4. ~3 

4,5 
4,5 

2.6 
2.6 

5 
5 

0 
0 

4 
4 

4.5 

3 
3 

2:L~i 2(),0 

2:Lt:; 20.0 

21!5 20.0 
215 20.0 

215 20.0 
215 20.0 

2:1.5 20. 0'. 
2 :l ~5 20.0 

2:L ~5 :rn.o 
215 20.0 

21~i 20.0 
21~) 20.0 

21.5 2.0 

21.:i 2.0 
21.5 2.0 

5 

18 

6 
6 

,,,. _, 
5 

26 
26 

:LO 
10 

26 
26 

24 

41 

,-:,4 

42 
4~> 

4:1. 
41 

7f:l 
78 

50 
50 

78 
7B 

7!5 

37 
37 

16 60 

~~9. 5 85 

19 66 
19 66 

18 64 
18 64 

31 f:l7 
~53 91 

21 69 
2:3 73 

29 84 
32 89 

:~8 .9 84 

15.6 60 
15.6 60 

1--' 
0 
l.J1 



Table 35. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
DATE REPLICATE NO, OF SIZE RANGE SALINITY LIGHT LEVEL ACCLIMATION AVOIDANCE 

FISH CTL IN MM> <FOOT TEMPERATURE TEMPERATURE 
PER TEST MIN, MAX, CP~Tl CLUXl CANDLES> <Cl CF> CC> CF> 

------------------------------------------------------------------------------------------------------------------------------------
MOF'\ONE SAXATILIS 

7 DEC 76 1 
2 

10 DEC 76 1 
2 

6 JUL 77 1 
2 

21 JUL 77 .. 1 
2 

'. 

2 ~1UG 77 . 1 

11 AUG 77 1 
2 

26 AUG.77 1 
2 

• • 

.4 
4 

3 
3 

3 
3 

3 
4 

4 

4 
4 

4 
3 

. . ! _, .. 

110 1.47 ;3 
137 14,s 3 

120 1~52 8 
116 :l30 8 

42 62 7 
45 50 7 

55 60 Q I::" t.:>. ,J 

46 55 8.5 

50 61 9 

49 74 10.5 
50 70 :LO• 5 

60 74 8.5 
63 65 8.5 

• ., 

21~:5 20.0 '7 44 :I. :L. 1. t)l 
215 20.0 '7 4·1 1:L.1 5:L 

2:1.~) ~!O • 0 1 () !50 1:3,9 57 
21!5 20.0 1 () ~'iO :t:3 ,<;> 5'7 

215 20. () 23 n 3'" °'" fJ9 
215 20.0 23 73 :52 89 

215 20.0 29 04 .. :11:.-
... 1..J 95 

215 20.0 29 84 37 98 
I-' 
0 

2:1.!5 20.0 26 78 33 91 "' 

2:L t ~5 2.0 29 84 37 98 
21.5 2.0 2'/ 84 :3'7 98 

21.5 2.0 25 7'7 29 84 
21.5 2.0 ")&.":" 

~.J 77 29 84 

• • I • • • I 
t:.d 



• • • • • • • • 

Table 3iJ·. - Components for the multiple linear regression equation to estimate avoidance temperatures (C) for the striped bass, ~saxatilis, 
* = Significant at P.05 or greater; and ** = significant at P.01 or gre~ter. ' 

Constant (a) = 13.375 

Standard Error of Estimate= 3.108 

Variable (Xi) 

Acclimation Temperature (C) 

Salinity (ppt) 

Mean 
(Xi) 

16.B 

4.9 

F(2, 37) = 102.298** 

R = 0.920** 

Correlation (r) 
With Y 

o.9or~ 

0.335* 

Regression 
Coefficient (bi) 

0.892** 

-0.503* 

Standard 
Error of bi 

0.067 

0.205 

• 

N = 40 

2 
R = 0.847 

Standardized 
'.Reg. Coef. 

1.002 

-0.184 

• 



• 

Table37 • - c. 1;:~-:Dt1LIS SE1~SClNr-1L i'iEAN CATCH P:::r( UNIT t::FFCllH (N/T>-197:=i. 

• 

LOCATION 

CHM 
. CHAt 

CHAl 
c1-1.~2 

CHA2 
CHA:! 
CHA2 • 
CHA3 
CHA3 
CHA3 
CHA3 
CHA4 
CHA4 
CHA4 
CHA4 
Cl-l>'l5 
CH.~5 -
CJ-IA5 
E·-ll 
E-11 
E-·11 
E-11 
E-12 
E-·12 
E·-12 
E··-12 
E-21 
E-21 
E-21 
E-·'.o!l 
E·-<2:~ 
E-<~2 

E-22 
E-·22 
E-·31 
E -31 
E--3:l 
E-31 
E·-32 
E·-32 
E-:~2 

E-·32 
E-·il 
E--41 
E-41 
E-41 
E-42 
E-42 
E-42 
E-42 
E-51 
E--!'.H 
E-51 
E-51 

• 

.SEASON 

SFIUNG 
SU1!11ER 
Fi!jLL 
WIIHER 
SF'RJNG 
SUMHEI;; 
FALL 
WINTEf~ 
SPIUNG 
SUMMER 
FALL. 
WINTER 
SPIUNG 
SUMMER 
FALL 
SF'F:ING 
SUr!MEr( 
FALL 
Wli'HEF( 
SF'RING 
SUMMER 
FALL 
lJINTER 
SF'f(ING 
SUMMEI;; 
F(.1LL 

-WINTER 
SPRING 
SUMMER 
F1~LL 
WINTEJ;; 
SPrnNG 
su~1111::1;; 

Fr-H.L 
WH!Trn 
SPr\T.NG 
SUMMER 
rt1L.L 
WINTER 
SF'iUNG 
SUMMER 
FALL 
WINTER 
SPRING 
SUMMER 
FALL 
WINTEJ'( 
SPF: ING 
SUMMEI;; 
F1~LL 

WINTER 
SPRING 
SUMMER 
FALL 

I::" _, 
2 
1 
3 

14 
7 
1 
3 
4 
3 
1 
3 

B 
8 
3 
5 
2 
4 
8 

11 
5 
4 
8 

11 
·4 

8 
22 
16 

7 
21. 
13 

-4 
7 
6 
•l 
4 
7 
6 
4 
4 
7 

13 
9 
'-': 
7 

14 
9 
4 
5 
6 
1 

• 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

o.ooo 
16.600 
1.000 
o.ooo 
o.ooo 
8.500 
o.ooo 
o.ooo 
o.ooo 

15.000 
o.ooo 
o.ooo 
0.000 

l.4.923 
0.625 
o.ooo 
5.600 
o.ooo 
o.ooo 
o.ooo 

23,EllB 
10.000 
o.ooo 
o.ooo 

104.?27 
2.250 
o.coo 
o.ooo 

31.273 
0,5{,3 
o.ooo 
o.ooo 

14.286 
0 I 07'7 
o.ooo 
o.ooo 

2:3.667 
0.750 
o.ooo 
o.ooo 

15.0c~·? 

0.250 
o.ooo 
o.ooo 
6.154 
0,444 
o.ooo 
o.ooo 

14.000 
0.111 
o.ooo 
o.ooo 
2.:;;00 
1.000 

• 

0 
1 
0 
0 
0 
0 
0 
0 
0 
1. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

0 
46 ., ... 

0 
0 

39 
0 
0 
0 

52 
0 
0 
0 , ... 

C)..J 

4 
0 

26 
0 
0 
0 

91. 
39 

0 
0 

915 
5 
0 
0 

142 
4 
0 
0 

193 
1 
0 
0 

101 
3 
0 
0 

74 
1 
0 
0 

24 
2 
0 
0 

94 

a 

1 
0 
0 
iJ 
1 

TEMF'EJ:;:1.HURE CC> 
MEAN MIN MAX 

13, O!'iOO 
24. n5oo 
1:J.32!)0 

.. 1,.0000 
12.3000 
24. 54:!'i' 
14.5000 

7.6500 
1::!.66l>7 
25. :1250 
14.233:3 

12.1833 
25, ,s::;77 
14,C!0.-'12 
12 t (.,!'500 
25.23!50 
17, 47!'.iO 
4. 062!) 

11. 7562 
25.9192 
15.5900 

4 .ot.25 
11. 9312 
26.0364 
15. 2!500 
4, 7:300 

11 • .8312 
25 .6!':i00 
ii> .1!'544 
4.7300 

12. 9!500 
25.5690 
.t~i.9 1158 

3.3'?17 
11.17•29 
24. 95€1:3 
15.6125 
:J.~1917 

11. j 'i2 1} 

24. 9!58:3 
15.6125 
3. :3'2 1i2 

10.'l:-~57 

14. ~5000 
3.3292 

10.935l 
2!5. 27fl6 
14, !'.'iOOO 
3.3000 

12.6400 
26.0500 
16.;!500 

3.0 
22.0 
10.3 
6.0 
3.0 

21.0 
9.9 
7.4 
4.0 

24.2 
11.2 

4,0 
20.1 
10.0 

2:!. 8 
15.9 
1.8 
1.0 

23,0 
11.3 

1.13 
1.0 

2.3.0 
11.3 
1.8 
1.3 

20.9 
9,3 
1.fJ 
1.3 

20.9 
9,3 
2.0 
2.0 

23.0 
11. 4 
2.0 
2.0 

23.0 
11.4 
2.0 
2. () 

19.1 
9,'j> 
2.0 
2.0 

1 11. :l 
9,•;> 
1.0 
2.0 

23.9 
16.0 

22.e 
26.1 
20.0 
6.0 

22.B 
2B.9 
20.0 
7.9 

22.13 
26.2 
16.::; 

I::' '"t ,",J. \ol 

23.0 
213.2 
19.0 
23.0 
27.0 
l.9.0 
6,0 

23.5 
30.0 
19.0 
6.0 

23.5 
30.0 
19.0 

23.5 
29.0 
19.6 
7,7 

2:3.5 
31.3 
1'1. 6 

22.13 
26.4 
19.6 

22.8 
26.4 
1 11.6 

~:i I 1 
22.13 
213.0 
19.0 

22.a 
2B.O 
19.0 
5.3 

21.6 
28.9 
16.S 

• 

Sf.1L.INITY ( F'F'T> 
MEAN MIN 

5.8,S6<>7 
!'),20000 
4.00000 
5. 7::woo 
4. 0:5:533 
5. 054''J!) 
=5. '7!'5000 
4.00000 
2.00000 
2.00000 
2.2::;000 

1,1333;33 
2.04 1i'<~B 
2. ::;oooo 
0, B3:'5:33 
:l.23750 
0.00000 
0.1S!5!M3 
3. 6~)625 
4.6136137 
4.40000 
0.28~')]3 

3. 8/!'500 
4 .:3'.?773 
4. nrnoo 
214!'.iOOO 
2.6562!5 
4. :u !5'}1 
:3 • .1423:l 
2. 37~300 
1. 11213:57 
•1, :l•l2B.-S 
3, ;39::;B:3 
0,1333;33 
2.6713!5"? 
2. 4:lf..67 
3,113750 
0 .133::;;13 
2.67!3!57 
:2.41667 
3 .1B7~50 
0.66667 
1.9.!·429 
2 .36!538 
3,oo:·n;3 
0.66667 
1. 'i'6429 
2 .16071 
3,0133;33 
0.00000 
1,2!'.'.iOOO 
1.2'7167 
1.25000 

.t .o 
2.0 
o.o 

o.o 
o.o 
1.0 
4.0 
o.o 
o.o 
.t. 0 

0 ,(.\ 
o.o 
0. ~) 
0. () 
o.o 
o.o 
o.o 
o.o 
o.o 
2.0 
o.o 
o.o 
o.o 
2.0 
o.o 
o.o 
o.o 
o.o 
(). 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
1. 0 
o.o 
(). 0 
o.o 
1 .• 0 
o.o 
o.o 
(). 0 
0.5 
o.o 
o.o 
o.o 
0. :) 
o.o 
o.o 
o.o 
:t .o 

MAX 

12.0 
<), 0 
17 .o 
6 ,() 

12.0 
10.0 
10.0 

'1. 0 
6.0 
4.0 
3.0 
o.o 
6.0 

5.0 
3 11) 

3.!5 
o.o 
1.5 

11 • 0 
<]. 5 
11,0 
1.5 

1:l. 0 
'I. 5 
<;>,O 
4,::; 
9 t :l 
9,5 
13.0 
4.5 
~). () 

'i' .5 
ELO 
2.0 
I} I 0. 

7.0 
!:J,O 
2.0 
9,0 
"/. 0 
ELO 
2.0 
'i. 0 
6.0 
5.0 
2.0 
9.0 
6.0 

o.o 
;3,5 
4.0 
.1,5 

...... 
0 
CXl 

• -----• -- -----------" 



• • • • • • • • Table 37 - Continued. 
c, REGALIB SEASONAL MEAN CATCH PE~ UNIT EFFORT <NIT>-1975 • 

LOCATION 

E-52 
E-·52 
E-52 
E-52 
E-61 
E-61 
E-61 
E-6.1 
E--62 
E-62 
E-62 
E·-62 
NEU 
NE11 
NE12 
1-;E12 
NE1.2 
i'llH1 
NIJ11 
NWl:L 
NWll 
N~J12 

Nl·J:J.2 
NlJ:L2 
NW12 
RI11 
IUll 
1;:112 
RI12 
rn21 
HI2:l 
1'\'!22 
IU2:2 
SE01 
8:::01 
SE02 
SE02 
SEU 
SE:lt 
SEU 
SE12 
SE12 
SE12 
SE21 
SE21 
SE2J. 
SE22 
SE22 
SE22 
SE31 
SE31 
SE31 
SE31 
!3E32 

WINTE::J:;; 
SP I:;; ING 
Slli'lMEI::: 
FALL 
IHNTER 
SPIUNG 
SUMMER 
FALL 
WINTEr< 
SPF: ING 
SUMMER 
FALL 
SPl'.;;ING 
SUM MEI'\' 
SPRING 
SU11MEI";; 
Ff--1LL 
WINT El~ 
SPRING 
SLJMMEI~ 

FALL 
WINTrn 
SPl:;;ING 
SU1'JMEI'\' 
Fl-ILL. 
SF· FUNG 
SUMMEJi: 
Eif'RING 
SLJtiMEI:;; 
SPi:;;ING 
SUMMEf:;; 
SF"l-\'HW 
SUMMEl'i: 
SPF: ING 
SUMMER 
SPIC.: I NCi 
SUMMER 
SPRING 
SUMMrn 
FALL 
SPIUNG 
SUMMEl'i: 
FALL 
SPIUNG 
SUMMEl'i: 
FALL 
SPIUNG 
SUMMEF< 
FALL 
WINTER 
SPF< ING 
SUMMt=.:I:;: 
Fi:iLL 
WINTER 

ODS 

4 
o:· .., 
7 
1 
4 
5 
7 
2 
4 
5 
7 
2 
3 
6 
3 
6 
1 
2 
7 ... _, 
2 
2 
5 
4 
2 
2 
3 
2 
3 
1 
3 
i 
3 
5 
8 

9 
5 

11 
3 

11 
3 

9 
2 
C" 

··' 
9 
2 
3 
8 

19 
10 

3 

cr-1 fGM/UtHT EFFORT . TEMPERATURE <C> 
MEAN MrN MAX MEAN MIN MAX 

0.0000 
0.0000 
5. 28~)"7 
0.0000 
0.0000 
0.0000 
5.428b 
0.5000 
0.0000 
0.0000 
4.7l.43 
0.0000 
0.0000 
1. 33~~3 
0.0000 
5. (,i,67 
0.0000 
0.0000 
o.ooco 
0.4000 
0.0000 
0.0000 
0.0000 
5.5000 
2.:::;000 
2.0000 
2. :~3;~3 
0.0000 
8.666'7 
4.0000 
3,0000 
2.0000 
2.3333 
3.2000 

59 .12!50 
0.2000 

22.881:19 
3+2000 

31,. 000(> 
17.6667 
0.8000 

34.2727 
7.3333 
o.sooo 

29 .33:?~~ 
15.5000 
0.4000 

27.00.00 
1.5000 
0.0000 
0.6250 

39.6842 
1.4000 
0.0000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.o 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
2 
0 
0 
4 
0 
1 
0 
5 
0 
0 

10 
0 
0 
.t 

10 
0 
5 
1 
0 
0 
0 
0 
0 

0 3.3000 
o 12. moo 

28 25.7214 
0 16. 2::;00 
0 3,3000 
0 12.1100 

19 25. -<lB21 
1 17.3750 
o ;3. ::moo 
0 12. uoo 

17 25.482.1 
0 17.3750 
0 18.3.~67 
7 25. !5667 
0 1€1, 3667 

21 25. ~;667 
o 16. a:,,;oo 
0 5.9500 
0 12.97B6 
1 25.3625 
0 10.:3::;00 
0 5,9:'.iOO 
0 13.4600 

HI 24, 9'i'~)8 
5 18. 3:500 
4 18 .1"7:'.)0 
7 2.!>t 4167 
0 18;17~)0 

26 26.4167 
4 22.5000 
:':i 26. 0333 

. ···2 --- ·~ 2~~, !:jOOO 

~1 26. 03:53 
l.5 16,9·H)0 

364 25. !51J75 
1 1·7.!:i400 

95 25.5222 
15. 16 .5500 

103 2~';, 3cS36 
48 16.3500 

4 16.5500 
15·7 25. 3636 

18 16.:3500 
4 16.4600 

93 25.21389 
21 20 •. 12::;0 

2 16.4600 
99 2!5 • .2BB9 

2 20 .1250 
0 5.533;3 
5 11.2071 

260 24.6830 
5 15.4200 
0 5,5333 

1.0 
2.0 

23.5 
16.0 
i.o 
2.0 

21.a 
15.5 
1.0 
2.0 

21.e 
1~5. 5 
9,9 

22.B 

22.B 
lcS, 7 
5.3 
3. () 

23.0 
16.5 
5,3 
3.0 

23.0 
16.5 
13.B 
24.5 
13,8 
24.5 
22.0 
24.:3 
~2.0 
24,5 

23.8 
9,4 

23.8 
9,4 

22.:5 
10.0 

22.3 
10.0 

23.5 
20.0 
9,9 

23.5 
20.0 
4,2 
1.0 

20.1 
8.9 
4.2 

5.3 
21.6 
28.''J 
16.5 
5,3 

21.6 
28.9 
1'.i'.O 

21.6 
2B.9 
i''JoO 
24.3 
27.5 
24.3 
27.5 
17.0 

23.0 
26.B 
20.0 
7,5 

23.0 
26.5 
20.0 
2:5. 0 
2B.5 
23.0 
28.5 
23.0 
2·1.0 
2:3 .o . 
27.0 
21, 13 
29.5 
21.B 
2 1.i'o5 
21.0 
w.o 
20.5 
21.0 
213.0 
20.5 
21.0 
2·1.5 
20.s 
2:L, 0 
27.5 
20.5 
6.0 

23.0 
28.l 
20.0 
6.0 

• 
SALINITY <F-l"T> 

MEAN MIN 

0.00000 
0. 6!5000 
1. 2'1167 
1. 2!5000 
0.00000 
O. cS5000 
1.on:m 
0.00000 
0,()()000 
o. 6!5000 
1.077.m 
0.00000 
1.013333 
0.75000 
1 • 013:333 
0.75000 
0 .!50000 
0.00000 
1,07143 
:L. 762!50 
0.00000 
0.00000 
:L .20000 
1 • :3 '7 !'5 fB 
0. 2~~000 
2.25000 
3,0i3333 
2.2::;000 
:3.08:333 
2. 7!5000 
2.:l666"7 
2.75000 
2.16667 
13.70000 
B .65<:25 
B. 7(3000 
B, 69·144 
6,80000 
a.00273 
6,25000 
6.60000 
8,02273 
6 .2::;000 
5, :LOOOO 
5.3'i'236 
6 ,137::;00 
5.10000 
5. ;)~~2:·56 
6.B:7500 
2, 1cS667 
4.50000 
5.30186 
4, :'.iOOOO 
2.16667 

o.o 
o.o 
o.o 
1.0 
0. 0 
o.o 
o.o 
(). 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
(). 0 
(). 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
1.5 
o.o 
1.5 
o.o 
2.5 
o.o 
'') I:" ... _,u 

o.o 
6.5 
o.o 
6.5 
o.o 
3,5 
o.o 
3.5 
3,!.) 

o.o 
3,5 
3.0 
o.o 

3.0 
(). 0 
3,5 
o.o 
o.o 
o.o 
1.0 
o.o 

• 
MAX 

o.o 
3,5 
4,0 
1.5 
o.o 
3,5 
4.0 
O,•) 
o.o 
3.5 
4,0 
o.o 
:3. ~5 
3.0 
3 4 ~5 

3.0 
1.0 
o.o 
4.5 
;3 ,5 
o.o 
o.o 
4,5 
3,::; 

. 1.0 
3.0 
6.5 
3.0 
b.5 
3.0 
3,5 
3.0 
3. ~5 

12.0 
14.0 
1:~. 0 
14.0 
12.0 
14.0 
11.0 
10. () 
14.0 
11.0 
8.0 

10.5 
'J,O 
8.0 

10.5 
9.0 

11.0 
10.5 
9. () 

I-' 
0 
l.O 

• 



r Table 37. - Continued. 
c. REGAL.IS SEASONAL ME1liN CATCH PEI~ UNIT E:FFOli:T CN/T>-1975. 

C1!\TCH/UNIT EFFORT TJ:"MF'Eli:1!\TUli:E CC> S1!\LINITY (J='J"T> 
LOCATION SEASCN OBS ME(IN MIN MAX MEAN MIN MAX MEAN MIN MAX 

SE32 SF'IUNG 8 0.250 0 2 11. 20"71 1.0 23.0 4.50000 o.o 11. 0 
SE32 SUMMER 18 31.556 0 151 24.7/,72 20.1 28.1 5.576b8 2.0 10.5 
SE32 FAl.L 9 3,779 0 13 15.9444 11.0 20.0 4. 7!5000 1.0 .9,0 
SSCl WINTER 8 o.ooo 0 0 'l.'?271 0.2 12.0 3. 720!57 o.o 6.0 
SSCl ~WRING 11 o.ooo 0 0 12.?295 1.3 21.9 2. 0259·7 o.o 9.0 
SSC1 SUMMEH 25 69.840 0 460 25.2775 20.3 :;!9 .13 ::; • 6/'708 o.o 9.0 
SSC1 FALL 20 6.500 0 44 iti. 240B 9,13 ?.O,O 4. 04~300 1.0 9.0 
SSC2 WINTER a o.ooo 0 0 5.0521 0.2 12.0 3. 72B!57 o.o 6.0 
SSC2 SF'li:ING 11 o.ooo 0 0 12."1295 1.3 21,9 2. 02~)<]7 o.o 'J,O 

SSC2 SUMMER 24 146.167 0 2218 25 .1286 20.3 29,B 5. 6~5-46~) o.o 9.0 
SSC2 FALL 21 4.31:11 0 20 16 .2'J18 9.8 20.0 3.'J1465 1.0 9.0 
swu SU MM El~ 4 55.500 Hl 84 24.7292 22.0 27;8 6.37500 2.0 '} .o 
SWll F(-1LL 3 11.667 0 24 17.8:l67 10.6 23.S :3,51333:3 o.o 13.0 
SW12 SUMMER 1 5.000 5 5 22.2!500 22.0 ,.,,., r.:-

...:....:. .• ..J 9.00000 •;>. 0 9.0 
SW12 Ft-1LL 2 9.500 0 19 :l5.27:JO 10.6 20.0 :l .50000 o.o 3.0 
SbJ21 WINTEli: 3 o.ooo 0 0 5.5000 5.0 6.0 1. n:woo (). 0 5.0 
SlJ21 SF'li:ING 6 o.ooo 0 0 11.5917 3 ~ ..... 21.0 :l .!37!500 o.o 7,0 
SW21 SUMME!i: 1<'> 50.188 0 301 25.2175 21.0 29.5 4, c!.72'}2 o.o 10.0 
SW21 FALL 10 2.700 0 11 14.0854 8.7 18.5 3 ,!562!)0 o.o 10.0 
SW22 lJINTEI~ 3 o.ooo 0 0 t). 5000 5.0 6.0 2. OB3:33 o.o 6.0 
SW22 Sl"li:ING 6 o.ooo 0 0 11. 3!500 3 ., ..... 21.0 2.20B:33 o.o 7.0 
sw;~2 SLJMMEI~ 1::; 23.133 1 1·12 25 .09:33 21.0 29.5 4. 75·714 o.o 

''· 5 SW22 FALL 9 0.778 0 4 14.7875 a.7 20.0 :5.06250 o.o 10.0 
W-11 ~JINTER 4 o.ooo 0 0 6.2125 4.0 8.2 1 I :l2500 o.o 3.0 

...... 

...... 
W-1.1 SF'li:ING 6 o.ooo 0 0 11. 46.~'7 3.2 21.0 2.1n3~5:3 o.o 7.0 0 

W-11 SUMMER 18 33.444 0 217 25. :J.01)4 11] .9 28.5 2.73646 ()I 0 13.0 
W-11 FALL 17 2.294 0 14 .16. ~)'}!:)9 '}. 1 20.0 :l. 9:n~53 o.o 6.0 
i1-12 WINTER 4 o.ooo 0 0 6.2125 4.0 13.2 :L. :l2500 o.o ;5 .o 
W-12 SF'li:ING 6 o.ooo 0 0 :L3.5:750 3.2 21.0 2 .37!500 o.o 7.0 
W-·12 SUMMER 20 rn.soo 0 99 25.:1.113 19.9 213,5 3 .073!53 (). 0 B.O 
W-12 Ft1LL 17 2.235 0 16 :l~"j • .tf251 9.1 20.0 :l ,B:l078 o.o 6.0 
W-21 WIN Tm 2 o.ooo 0 0 5,4::;00 4.0 6.2 0.00000 o.o o.o 
W-·21 SPRING 6 o.ooo 0 0 12.2167 2.6 21.0 1.62!500 o.o 4. ~j 
W-21 Sl.JMriER 3 1.333 0 3 25.~).1.l.>7 2·1·7 26.9 1. !50000 o.o 4.0 
W-21 FALL 3 o.ooo 0 0 13. 5'58:3 1:L.0 16.5 1.41.S67 o.o 2.0 
~l-··22 WiiHEli: 2 o.ooo 0 0 5.4!".iOO 4.0 6.2 0. 0()0()0 o.o o.o 
W·-22 SF'l'UNG 6 o.ooo 0 0 12. 2:l67 2.6 21.0 1. 62!500 o.o 4,5 
W·-22 SUMMER 3 26. ~ • .!,'J 0 72 25,5:L,S7 24.7 26.9 1. !50000 o.o 4.0 
W·-22 FALL 3 o.ooo 0 0 13.958:3 11. 0 16.5 :t.41667 o.o 2.0 
W-31 WINTER 4 o.ooo 0 0 6.6500 5,3 8.8 0.29167 o.o 1.0 
lJ-31 SF'IUNG "'" ., o.ooo 0 0 11.3700 2.s 21.0 :l.70000 (). 0 4.5 
W-:H Sl.IMMEI~ 15 12.46'7 0 101 25.85t>7 20,9 2'],0 2.:u;333 o.o 8.0 
W·-31. Fi''.\LL 7 2.143 0 9 15.2286 10.0 18.9 1.B7!:i00 0 <=-• .J 4.0 
W-32 WIN TEI~ 4 o.ooo 0 0 6.6500 5,3 a.a o.29167 o.o 1.0 
W-32 SPIUNG 5 o.ooo 0 0 11.:000 2.8 21.0 :L. 70000 o.o 4.5 
l~-32 SUMMEr~ 13 2.385 0 10 25.8500 20.9 29.0 1. 865:38 o.o 5.0 
W-32 FALL 7 o.571 0 4 15.2286 10.0 1a.9 1.09286 0 .,,. • ;;;J 4.0 



--------

• • • • • • • • • • • Table 37. ~ Contiri,t.H~d, 
c. REGALIS SEASONAL MEAN CATCH Pim UNIT EFFOIH CN/T>·~1•n5, 

CATCH/LINH EFFORT TEMPERATIJl~E CC> SALINITY ( F'PT> 
LOCATION SEASON Of!S MEAN MIN MAX MEAN MIN MAX MEAN MIN MAX 

CHA1 SPRING 3 o.ooo 0 0 13,0~:;00 3,0 22.a 5.86667 1.0 12.0 
. CHA1 SUMMER ... .., 16.600 1 46 24. nrno 22.0 26.1 5.20000 2.0 9,0 

CHA1 Ft1LL 2 1.000 0 2 1~5. 32!50 10.3 20.0 4,00000 o.o 9.0 
CIH\2 WINTEI~ 1 o.ooo 0 0 6.0000 6,0 6.0 ::;, nrnoo 5.5 6.0 
CHA2 SF'IUNG 3 o.ooo 0 0 12.3000 3.0 22.a 4 .0~53~53 o.o 12.0 
CHA2 SIJMMEI:: 14 8.500 0 39 24.5429 21.0 28.9 5,054 175 o.o 10.0 
CHA2 FALL 7 o.ooo 0 0 14.5000 9,9 20.0 3,75000 1.0 10.0 
CHA3' WINTER 1 o.ooo 0 0 7.6500 7,4 7,9 4.00000 4.0 4,0 
CHA3 SPRING 3 o.ooo 0 0 12166!17 4,0 22.a 2.00000 o.o 6.0 
CH1~3 SUMMER 4 15.000 1 52 25.3250 24.2 26.2 2.00000 o.o 4,0 
CHA3 FALL 3 o.ooo 0 0 14,2333 11.2 16.5 2.25000 1.0 3.0 
CHA4 WINTER 1 o.ooo 0 0 .. 5,3 o.o 
Cl-l1H SPRING 3 o.ooo 0 0 12.1833. 4.0 23.0 1.B3333 o.o 6.0 
CHA4 SUM MEI;; 13 14.923 0 65 25.6577 20.1 28.2 2 .04 17613 o.o C" C" 

..Jt;;;J 

CHA4 FALL 8 0.625 0 4 14, 80,S2 10.0 19.0 2.50000 0,5 5.0 
Cl-fA!:i SPRING 3 o.ooo 0 0 12.6500 5,0 23.0 0.13:3:333 o.o 3.0 
CHA5 SUMMER 5 5,600 0 26 25.23!50 21.e 27.0 1.23750 o.o 3.5 
ci-IA5 FALL 2 o.ooo 0 0 17.4750 15.9 :l.'J,O 0.00000 o.o o.o 
E-11 WINTER 4 o.ooo 0 0 4.0625 1.0 ·6.0 0,65833 o.o 1.5 
E-11 · SPRING B o.ooo 0 0 11. 7:'562 1.0 23.5 3.65625 o.o u .o 
E-11 SUMMER 11 23.818 0 91 25.9192 23.0 30.0 4.68687 o.o 9,5 
E-il FALL 5 10.000 0 39 15.5900 11.3 19.0 4.40000 2.0 9.0 .. 
E-12 WINTER 4 o.ooo 0 0 4.0625 1;8 6.0 0.28333 o.o 1.5 
E-12 SPRING 8 o.ooo 0 0 11.9812 1.0 23.5 3.137500 o.o 11.0 I-' 

I-' 
E-12 SUMMER 11 104.727 0 915 26.0364 23.0 30.0 4.3'7773 o.o 9,5 I-' 
E-12 FALL 4 2.250 0 5 15. 2::;00 11.3 19.0 4~n3000 2.0 9,0 
E-21 WINTER 5 o.ooo 0 0 4,7300 1.a 7,7 2.4:5000 o.o 4,5 
E-21 SF'IUNG 8 o.ooo 0 0 11.8312 1. 3 23.5 2.6!'j625 o.o 9,5 
E-21 SUMMER 22 31.273 1 142 25. 6~500 20,9 29.0 4.21591 o.o 9 .,. .... 
E-'21 FALL 16 o.~=;t,3 0 4 16 .1!:i44 9,3 19.6 3, 142:n o.o 13. 0 
E-22 WINTER 5 o.ooo 0 0 4,7300 1.8 7,7 2.37500 p.o 4,5 
E-22 SPRING 7 o.ooo 0 0 12.9500 1.3 23.5 1. 9213!57 o.o 5,0 
£-'>'"> ..;....:.. SUMMER 21 14.286 0 193 25.5690 20.9 31.3 4. :l4286 o.o 9,5 
E-22 F1~LL 13 0.077 0 1 1519958 9,3 19.6 3,:595133 o.o 13,0 
E-31 WINTER 4 o.ooo 0 0 3.391'7 2.0 5.5 0,133333 o.o 2.0 
E-3i SPRING 7 o.ooo 0 0 11.1929 2.0 22.a 2.67857 o.o 9.0 
E-31 SUMMER 6 23.667 0 101 24.9583 23.0 26.4 2.41667 o.o 7,0 
E-31 FALL 4 0.750 0 3 15.6125 11.4 11}. 6 3. :l8'750 1.0 8.0 
E-32 WINTER 4 o.ooo 0 0 3.:w17 2.0 5.5 0 .13:33:53 o.o 2.0 
E-32 SPIUNG 7 o,ooo 0 0 11I1.'729 2.0 22.a 2 .6713~:i7 o.o 9.0 
E-32 SIJMMEJ:: 6 15.667 0 74 24. 95El3 23.0 26.4 2,4161S7 o.o 7,0 
E-32 FALL 4 0,250 0 .1 15.td.25 11.4 19.6 3.:l137!50 1.0 0.0 
E-41 WINTER 4 o.ooo 0 0 3,3292 2.0 5 .1 0.66667 o.o 2.0 
E--41 SPRING 7 o.ooo 0 0 10.9357 2.0 2'2.B 1.96429 o.o 9,0 
E-41 SUMMER 13 6.154 0 24 25. 06'12 19.1 28.0 2. 3653'8 o.o 6.0 
E-41 FALL 9 0,444 0 2 14.5000 9,9 111.0 3. 01333;3 o.5 5.0 
E-42 WINTEI~ 4 o.ooo 0 0 3.3292 2.0 5. :l 0.66667 o.o 2.0 
E-42 SPRING 7 o.ooo 0 0 10.9:357 2.0 22.a 1.96429 o.o 9.0 
E-42 SUMMER 14 14.000 0 94 25.2786 19.1 213.0 2.16071 o.o 6.0 
E-42 FALL 9 0.111 0 1 14.5000 9,9 19•0 3.013333 o.5 5.0 
E-51 ~JINTER 4 o.ooo 0 0 3.3000 1.0 5,3 0.00000 o.o o.o 
E-51 SPRING 5 o.ooo 0 0 12 • .:'i400 2.0 21.6 :l .2!)000 o.o 3,5 
E-51 SUMMER 6 2,500 0 8 26.0500 23.9 28.9 1.21J:l67 o.o 4.0 
E--51 FALL 1 1.000 1 1 16.2500 16.0 16.5 1 .25000 . 1.0 1.5 



• 

Table 3 8, - c. US:~·,J..Ei t_;Ei'-16!.!IH:L MEMJ Ct1TC:l l"'IC:I~ UrHT EJTOF:T ( N/'l )--:t 'i'7<'>. 

• 

LDUlTHlN 

Cl-11~1 
CH1'\1 
CH1')l 
CHAi 
CHA2 
Ci-11'.\2 
CH1i:~ 
CHA2 
CHA3 
CHA.3 
CHA3 
CH1:U 
CH~14 

CHt14 
Cilr'.H 
CHf'1·1 
CH;·'1~:i 

Cl l:~~i 
CHf.1~~J 
LH1;5 
E·-1 :L 
E·-·U 
F·-U 
E-11 
r.-.. J.2 
E-1 ~! 
E-12 
E-12 
E-21 
E-21 
E·-21 
1:;:-;~1 

E·-22 
E-22 
E--~>·~ 

E-22 
E-21 
E-·3 l 
E·-·3l 
[·- :;:L 
E-:~~-~ 

E-J2 
E-32 
E-32 
E-41 
E-41 
E-41 
E-41 
E-42 
E-42 
E-42 
E-42 
E-51 
E-51 

SEM>ON 

WINTER 
SPRIMG 
SUMMER 
F1il.l 
WH!TEri: 
SF'RHW 
trnMMEF• 

'FALL 
WINTEJ::; 
SF'fU Nt1 
SUMMER 
FALL 
l,,II llTER 
fif'F: I NG 
SL/MMF.::F'• 
FALL 
~JI N'fF:J~ 

SF'f':'lNG 
SUMiiEf( 
Fr·\LL 
IHNlEi'.;: 
SF'f(If'IG 
SUllMER 
Ft1LL 
~JINTER 
SF'!'.( ING 
SUtiMEI::: 
F1~LL 
WIMTrn 
SP!::: I Nt:i 
~iUMr·lEF-: 

F1''1LI.. 
l.JI NTER 
SF'f'\ING 
SUr1i'i£H 
F1~LL 

WINTEF( 
sr-:·r(:CNG 
EiUMMEf( 
FIKL 
vJINTEi::; 
bl"f( I NG 
SUMl~rn 
FALL 
l~INTEJ;: 
SF'I:~ I NG 
Slltii~EF' 
Fr~LL 
WlNTEI~ 

SF'f(ING 
SUMMER 
FM.L 
WINTER 
Sl''RTNG. 

• 

(ifl~1 

1 
6 
B 
6 
5 
6 

1.4 
8 
3 
6 
7 
6 
3 
7 

12 
10 

2 
5 

10 
7 
4 
l 
'1 
6 
'l 
7 
9 
6 
5 

10 
21 
15 

I::' 
.J 

9 
21 
1 ·1 ,, 

.:. 

7 
9 
6 
2 
l 
9 
6 
5 
8 

12 
11 

5 
7 

·•.., ...... 
1:L 

2 
5 

• 

CATCH/UNIT EFFORT 
MEAN NIN Mnx 

0.00000 
0.00000 
2.00000 
0.00000 
0.00000 
0.00000 
3,00000 
0.12500 
0.00000 
0.00000 
3.14236 
0.33333 
0.00000 
0.00000 
6.91667 
0,50000 
0.00000 
0.00000 
1.90000 
0+14~86 
0.00000 
0.00000 
3,88889 
0.33333 
0.00000 
0.00000 
1.11111 
0.50000 
0.00000 
0.00000 
1.90476 
0.13333 
0.00000 
0.00000 
2.00000 
0.50000 
0.00000 
0.14286 
2.88889 
o.~3333 

0.00000 
0.00000 
3 t 222:~2 
0.00000 
0.00000 
0.00000 
2.58333 
0.45455 
0.00000 
0.00000 
1.16667 
0,18182 
0.00000 
0.00000 

• 

0 
0 
0 
0 
0 
0 
0 
() 

0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
(i 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 

() 

0 
a 
0 
() 

0 
12 

:L 
0 
() 

1? 
2 
0 
0 

30 
4 
0 
0 
8 
1 
0 
0 

16 
1 
0 
0 
4 
3 
0 
0 

10 
1 
0 
0 

24 
C:' 
;;J 

0 
1 

12 
2 
0 
0 

16 
0 
0 
0 
6 
3 
0 
0 
5 
::! 
0 
0 

• 

r::::i·il''El;:;Yfl.H~E ( C) 
M!cJli~ Mm 

1. '/':')()() 
1~5 I :.woo 
;~4t<Je:1.2 

12.07~0 

2.9500 
12.6000 
25.1071 
1~:5. ::~4~;)'7 

3.8500 
14.6083 
25.2000 
14.4583 
3.8000 

13.3274 
24.5708 
15.1650 

2.5000 
12.~367 

24.7672 
13.8500 
2.1958 

13.7833 
24. t>!:i56 
13.4000 
2.19~8 

13.7833 
24.6778 
13.4417 

2.8200 
12,5911 
24.6738 
16.6200 
2.6200 

13.2354 
24.6738 
17.1000 

2.7000 
13.0167 
25.0556 
12+2083 
2.?000 

13.0167 
2'5. 03~36 
12.2083 
3.7800 

13.2786 
24.5083 
15.6000 
3.7800 

13.2786 
24.4330 
15.6000 
3.2750 

14+4125 

• 

1. ~:; 
10. 1 
23.5 
6.0 
1 • 'J 
7,0 

22.f:l 
5.0 
2.0 
6,6 

24,() 
7,0 
1.0 
6.5 

23.2 
6.5 
2.0 
·7. ~) 

2:3. 0 
6 .1 
1 .• 5 
7.0 

22.9 
~=s. 0 
1.5 
7.0 

22.9 
~). 0 
1.0 
7 .1 

2:~. ~ 

6.0 
:l .O. 
7. f) 

22. ~) 
6.0 
1. 8 
6. f) 

22.5 
~5. () 
:L .B 
6.5 

"">'i r.;........ d 

~:;. 0 
(). 5 
,'J.5 

23.2 
~i. 1 
(). 5 
6 ... 

•'-' 
2:~. 2 

6. :L 
;3. () 
7,5 

M1~1X 

2.0 
:I.<;>. '1 
26.0 
20. 'i 

6. ~·5 
l7o4 
2B+O 
20+8 
5,3 

21.2 
26t·~.) 

20. 1 
6.3 

21. ;3 
26.0 
:..!:L. 2 
3.0 

20.0 
2<~. ~.) 

22 .~:; 
~:i. 1 

2() .1 
26+9 
'1'1 '") ....... ._ 
~5; 1 

20.1 
26.9 
22.2 

4.8 
22.f:l 
28.B 
24 .1. 
4.8 

22.8 
28.8 
24.1 
3.0 

22.0 
27. ~3 
l 9 .~; 

;3. () 
22.0 
27.5 
19.5 
7,9 

21. ~'i 
26. (~ 
2:1.. ~) 

7,<;> 
21.!5 
26.0 
21.5 
3,8 

22.0 

• 

d()LJNITY ( F'F'T ! 
hE.:~ii'~ i'i I I~ 

9.0000 
6.0167 

ll.0625 
:L0.4167 
3.6500 
3.9:L67 
8.2679 
8.3750 
1.0000 
3,3333 
r:-· 1::- .... 1::····1 
""' t ,,J,:>,J I 

4.0833 
0.666? 
2.0714 
4.5000 
4.3500 
2.5-000 
1.2667 
3.2111 
2.4286 
4.0833 
4.6667 
?.0556 
6.9l67 
4,0H33 
4.0000 
7.0556 
6.9167 
4.1000 
2.8:L44 
6.8333 
6.8000 
4,1000 
3.1230 
6,8333 
7.2500 
1.5000 
3.6429 
4,4722 
4.1667 
1.5000 
3.3571 
4.4722 
4.1667 
1.7000 
2.5476 
4.5000 
4.0182 
1.7000 
2.~762 

4.5000 
4.8182 
2.0000 
2.3000 

•• 

8 
:L 
6 
't 
0 
0 
4 
3 
0 
1 
2 
() 

() 

() 

1 
0 
2 
() 

1 
() 

() 

2 
~) 

3 
() 

0 
~7i 

~~ 
() 

0 
2 
() 

() 

0 
2 
() 

1 
(.\ 

2 
0 
.L 
() 

2 
0 
() 

() 

:l 
0 
0 
:L 
1 
0 
2 
0 

M(:1X 

• 

JO 
8 

l:.'i 
16 

f:l 
10 
13 
1·i 

2 
6 

10 
9 . ., .. 
fJ 
7 

10 
:5 ,, 
~.) 

a 
B 
~3 

9 
1.:L 

B 
d 
·1 

11 
9 
8 

10 
:I.:! 

'i 
i3 

10 
:i.2 

2 
8 
7 
9 
2 
6 
7 
9 
6 
8 
7 
9 
6 
D 
7 
'l 
.. , 
:5 

·~ 

~ 
N 

• 
b:l 
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Table 38. - Continued, 
c. REGALIS SEASDNnL MEAN CArCt! PER UNIT EFFORi CN/T)-1976. 

LOCP1TIDN 

E·<i! 
E-51 
E-52 
E-·5~~ 

E>-r:;.::~ 

E-<i2 
E-61 
E-61 
E-1.ii 
E-61 
[ .. ·62 
E-.!>2 
E-·/.,2 
E-t.12 
NEU. 
NEH 
NE:ll 
t!i::12 
NE:l:2 
flf:::l 2 
i'iE21 
NE21 
NE':~:L 

NE22 
lll~22 
NL!.:~ 

NIH1 
i'l!·J1.1 
NvJ1:l 
NIH 1 
NIJ12 
Nt.,it;~ 

Nl·J:l2 
N~J12 

.NW2:L 
Nl•J21 
Nt~21 

Nt..J2~! 

i'Jl.J22 
N~·J::~2 
IU1l 
f-((ll 
Vi :l1 
J;:J:L1 
F\I:l2 
rn1::: 
1Ul2 
IU12 
fi 1:11 
RI21 
FiI21 
1;:121 
r;:12:::.! 
rn:.!2 

SUMMER 
FtiLL 
l·JlNTEfi: 
SPRING 
SUMM£H 

t.JINTER 
SF'fi lM13 
EUMMEri 
F (.il..i .• 
lJHITrn 
SF'IUNG 
SUi·!i·ffr~ 

F(.)LL 
SPf(ING 
SliMi·iEf~ 
F1~1LL 

FF"iUNG 
SUMMl:T\ 
FALL 
SPHING 
SUMMEfi 
Fr1LL 
!3:::·!( Ii'·!G 
f:)LJMi;ii:::I~ 
FALL 
lHNTEH 
SF'fiHIG 
SUMMER 

l•JHiT[:t::: 
~)F'f\I NG 
SU MM El;: 
FClLL 
SPFi.rNG 
SUMMEf.: 

SPf~HlG 

SU~i~iE!i 

FP1LL 
l·JINTEf~ 

DF·f(IiW 
SUl'it~ER 
F1-\LL. 
l.JI N'J"EJ( 
SF'HING 
3UMMEF( 

WlNTEJ:: 
SF'f\ ING 
SUMi·!EH 
FtiLL 
WINTER 
SPRING' 

OBS 

'7 
6 
2 
5 
7 
6 
2 .,. _, 

:LO 
7 
2 
5 

10 
7 
4 
6 

4 
~j 

5 
1 
1 
1 
1 
1 
1 
3 
6 

10 
7 
3 
f, 

10 
7 
1 
3 
1 
1 
:01 
:J. 
3 
7 
9 
6 
:5 
6 
'I 

3 

1:l 
6 
3 
7 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

9,0000 
0.166'7 
0.0000 
0.0000 
9.8571 
0.0000 
0.0000 
0.0000 
9.5000 
(), /:L•\:3 
0.0000 
0.0000 
6. !':;()00 
0.0000 
(),0000 
5 '66b7. 
l ~ 2{)(i0 
(). 0000 
8.2000 
1,6()00 
0.0000 
5.0000 
(),()()00 
0. 0000 
1.0000 
0.0000 
0. 000() 
0.0000 
5. 0!)00 
()' 42i:lti 
0.0000 
0.0000 

26, OOOi) 
1 • 000() 
0,0000 

10.6667 
(),()()()() 
0.0000 

63, 6,Sci7 
0. OC•OO 
0.0000 
0.0000 
G,00'10 
(),()()()() 

0.0000 
0.0000 
1, 8Dfl'J 
0.1667 
0.0000 
0.0000 
618H12 
o.~Q:B 

0.0000 
0.0000 

0 
0 
0 
() 

0 
0 
0 
() 

0 
0 
0 
() 

() 

0 
() 

0 
0 
() 

:L 
() 

0 
5 
() 

() 

:l 
0 
() 

0 
0 
0 
0 
() 

0 
0 
0 
5 
0 
() 

17 
0 
() 

() 

() 

0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 

21 
:L 
() 

() 

47 
0 
0 
0 

4,s 
'1 
0 
0 

43 
() 

0 
30 

0 
27 

8 
0 

0 
0 
:L 
0 
0 
0 

32 
2 
() 

0 
129 

6 
() 

1 S' 
0 
0 

15() 
0 
0 
0 

24. 
() 

0 
() 
1:;· 
.J 

:L 

I) 

2 11 

0 
0 

. TE1·1PEl;:t1 Tl.JF(F ( C) 
MEAN MIN MAX 

24.8214 
'J.2+.f.i667 

:3 • ;:! 7 !'.} () 
14. -l 125 
24. ~:no~·; 
12.6667 
:-!.67~j0 

1:2. '7\:100 
:~4, ::iOO() 
1:5. ?1.4:5 

2 + <'i 7:'.)() 
12.930() 
24. ~)()()() 
13, 7:L4:5 
14. 4?5() 
24. 6a:33 
13.34()() 
l4. 4 ;·:;;() 
::~ 4. 5950 
L3, ~~·rnO 
1 <i. :'.)000 
~~:']. 0000 
7. ~)()()() 

1·1. 5000 
2:5. ()()00 

:3 .4:L67 
12. O~:iB3 
24.970Q 
14.1143 

;3, 4 j_ cl? 
:i.2.05i3:·5 

1-i .1:,-::IA 
1.4. 2500 
24. 9t67 

B. 0000 
:L4.2~3Nl 

24.9167 
B • 0000 
,\,:B:B 

1.4. ::120() 
24. 994·1 
13, B9~0 
4. ;3333 

14 '.~:200 
24. 7'944 
:L ;5, D'/:50 

·1 ' !)()() () 
1~:;,/2~::;0 

24 ,'/G64 
14.3<'~67 
4. 500() 

:L ~5. 7 ;~;10 

2:·3. () 
::; . () 
3.0 
?,5 

23.0 

,., '1 ,,. .......... 
7.0 

22.6 
6.0 

22.6 
cS .o 

23 .:3 
~:5 • 'I 
7.2 

2:~. :3 
~~. 9 

14.5 
25.0 

'1. 0 
j.lt ' 5 
2~5. () 
7. 0 
2. () 
,,, • 7 

23.5 
6.8 
2.0 
6.7 

6,B 
14. :L 
24.4 

!3. 0 
14, :L 
24.4 
8. () 
2.0 
6.2 

23.1 
7.0 
2.0 
6.2 

:~3 .1 
7.0 
2.0 
6.2 

6.0 
2 f () 

6.2 

26.8 
22. '7 

;5' 8 
22.0 
26+8 
22.'i' 
3,0 

:L9,8 

3.0 
19 ,!:1 
26. :L 
">'1 ,., 
.~.~' ~ 

22. :L 
26.0 
21. 0 
22, :L 
26.0 
2:1. .o 
14. !'5 
2~:;. 0 

B,O 
14. !') 
25.0 

B, 0 

20.2 
26.2 
2~5. :l 

~j .5 
20.2 
26.2 
2~;) t 2 
14,4 

8 '0 
14.4 
r) 1::- I::' 
.:..~.~ 

s.o 
7. () 

1 S'. 7 
26.8 

7.0 
:LC;'. 7 
26.8 
22. ~5 

7.0 

26.6 
23.''J 
7. 0 

i3,~l...INITY CPl"T> 
MEAN MIN MAX 

. ;5. 50000 

~·. J. ~5000 
2. 00000 
2.30000 
3. ~j()()()O 

;3, OB.B~5 
3. 75000 
1.. 80000 
3, s:'.'iO\lO 
2, ~:iOOOO 
3, /':'j()OO 
:L. 80()()() 

:5. 8:'.!00() 
2.5000() 
0. 8?:'500 
2 f (3333:·5 
1. ()()()()() 
o, B?~rno 
2. !30()()() 
:L ,00000 
:l. 00000 
1. ()()()()() 
0. 0000() 
1.00000 
:J .• 00000 
(),()()()()() 
1 +83:!i:B 
l .• Ol667 
3. 720:'56 
2. 50000 
1, G::LB3 
1.01.6.'.i? 
3, 6DO~.'i6 
2. ~)()()()() 
0 • 00000 
3.83:B3 
1.00000 
(). 00000 
~3. B3333 
:I.. 00000 
:l.T:U:B 
2' 10000 
~.).02"77B 

•I, 70000 
1. :333:"3:5 
2.:LOOOO 
~:5.10069 

4. /'i'J333 
o. e:n:5:5 
2, iiOOOO 
4. n~oco 
4,,l:l<'.167 
0. B:B3:5 
:~. (i000\) 

() 

2 
0 
2 
0 
3 
() 

1 
0 
3 
0 
:L 
0 
() 

1 
0 
() 

:L 
() 

:I. 
1 
0 
1. 
:l 
0 
() 

0 
1 
() 

() 

0 
1 
() 

() 

:r 
1 
() 

3 
1 
0 
2 
2 
0 
0 

'> ., 
0 
() 

0 
1 
0 
0 
0 

5 
8 
'') 

~-

8 
4 
•l 
6 
8 
4 
4 
6 
8 
2 
4 

:l 
() 

:L 
:I. 
() 

;5 

6 
7 
:~ 

2 

"' '7 
() 

4 
1. 
() 

·I 
' .L .. , 
•' 
3 
9 
8 
') •... 
J 
9 
B 
2 
•i 
0 
B 

4 



• • 

Table 38 - Continued. 
C. REGALIS SEASONAL MEAN CATCH P~R UNIT EFFORT CN/f)-1Q76, 

LO Ct\ TI ON 

rn22 
l'.\122 
~3E01 

SEOJ 
i3E:01 
SEO:I. 
SE02 
SE02 
SE02 
SE.02 
SE1.l 
SEJ.1 
SE :1.1 
SE11 
SEJ.2 
f:>E:L2 
SE12 
SE12 
SE21 
SE2:L 
SE21 
sr::22 
EE22 
SE22 
!-3E31 
SE31 
SE:31. 
Gt':31 
s1:.32 
SE:·52 
c1.:-7'J 
•• ~ 1. .. ..J ..:.. 

SE32 
SSC1 
Sf:>C1 
SSC1 
S~JC1 

SGC2 

SDC2 

mH1 
!3~J 1 J 
Sl·Jl :I. 
SiJ! :I 
Sl~l2 
Sl.J:l2 
SW:L2 
SW:l2 
~J~J2:1. 

sw~~1 

Glv21 
SW21 
Sl~22 
S~J22 

SUMMEI\ 
FALL 
WINTEf~ 

SF'RT.NG 
Sl.JrlMFR 
FALL 
~JrnTn\ 

SP PING 
SLJMMEI': 
FALL 
WINTER 
GF'I( I NG 
SUM MEI\ 
FALL 
WINTEF: 
SPRING 
SW1MEi\ 
FALL 
SF'!'dNB 
SUMMl:CJ( 
F(iLL 
GF'l'(ING 
f.~UMhEf\ 

FALL 
lH~ITER 
SF'F:JNG 
SUMMER 
F1)LL 
WINT El'\ 
f.)i"i'(ING 

. ~:;UMMER 
FALL 
WINTER 
SPHING 
SUMMEr( 
FM.L 
l•iINTrn 
SPi'(JNG 
SIJMMEF( 
FtlLL 
lHNTER 
EiF'f(I MG 
SUt·iME.F\ 
F1:1LL 
i.JI NTEI( 
SPF: ING 
f:>UM1iEJ'( 
Ft1LL 
WIN fEF: 

• 

SF'fdNG 
SUMMEF~ 
F(.•LL 
W:rtlTEf:: 
SPFnNG 

OBS 

12 
6 
1 
6 

:l 
5 
5 
6 
2 
6 
8 
8 
2 
~5 

8 
7 
4 
6 

6 
4 

8 
16 
11 

5 
6 

16 
J1 

9 
16 
29 
20 

9 
1.~ 

2'i' 
20 

1 
4 
7 
4 
1 
5 
8 
5 
6 

15 
11 

6 
8 

• 

CATCH/UNIT EFFORT 
MCAN MIN MAX 

5.6667 
(),00()0 
G,0000 
O.U67 

:I. 9' 2000 
1.71.43 
0. OC•OO 
0.0000 
B, 2000 
'o, oooo 
0.0000 
0.0000 

38. 2~)00 
1. 0000 
0. ()()()() 
0.0000 
4 • :~n.rn 
0.5714 
0. (:000() 

30,6667 
0.2500 
0.0000 
3' ;5333 
2.0000 
0.0000 
0.0000 
6. (\()()() 
0. 72;':i 
() '00()0 
(),0000 
~3 . ~~) 2 ~)() 
(),1B18 
0.0000 
0.0000 

15.44G3 
;5' 2000 
(),()()()() 
0' 12~:)() 

L.L 7?31 
2.0000· 
(),0000 
0' 0000 

14.4206 
o. 7!:j00 
(). ('()()() 

0.0000 
7.2500 
~j. 8000 
0.0000 
(),00()() 

12.0000 
;:i.9091 
0.0000 
0.1250 

• 

0 
0 
0 
0 
5 
0 
() 

() 

3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
(/ 

0 
0 
0 
() 

0 
0 
0 
0 
() 

0 

21 
() 

() 

1 
35 
1 () 

() 

() 

20 
0 
0 
() 

2U 

0 
0 
n 
2 
0 

1:L4 
:l 
0 
8 
·'l 
0 
() 

29 
5 
0 
0 

19 

0 
() 

248 
20 

0 ,., ... 
176 

12 
0 
0 

3B 
3 
0 
0 

28 
18 

0 
O· 

~B 
42 

0 
1 

25. 008:5 
14. ;'i,{,(,7 
5. ::;coo 

n. :s:2'.:;o 
24' 4~'i00 
10.8143 
~5. 5000 

14. :·moo 
24 '4!,,j()() 

9.3·1:L7 
3,"/000 

1. 4 > Ll:33:i 
24.6~:j.-J2 

12. o~:),~2 
;5. /'()()() 

14.4?00 
24. :'J1'76 
10.B357 
14,BniS 
24.B66? 
1. :·~ '::;7~5() 
14, !'.l9:'.)B 
24. flc')67' 
L3, 57::'i0 

;5. 72()() 

B.1937 
24.7594 
14.5182 

:·s. /'200 
11. 1fl3:5 
24,731:?. 
14.:'.H82 

:3. 1 ()i33 
1;5, 19BO 
24, 6,S03 
j,6,297~:; 

;5' 1. 90~'i 
1:5 .22::;0 
24-; (~6>03 
.Li>. 297~.) 

3,()()()(i 

15. o?:'rn 
2~5. o:rno 
11 '1 7!'.)() 

;5. O(i()() 

14.2500 
2~=5. 0~3:L2 

1 ;5' (),!,()() 
3. ::;~)!:i:J 

14' 137::; 
2~5, 0'100 
1·1 • ::J409 

14' 137::; 

23.0 
6.0 
~). 0 
<J,2 

2:5' 0 
!5. 9 
::; '() 

10.0 
23.0 
5,9 
2.0 
6.2 

2:5. 0 
5' () 
2 '() 
6.2 

2:3' () 
5,0 

10.2 
2:3' 4 

1()'2 
2:5. 4 

1.0 
·7' () 

4.0 
:L • () 
? • 0 

4 '() 
() '2 
4.6 

6.0 
(). ::! 
-•1.6 

22.3 
6. () 

10.B 
23.5 

,s. 0 

10, B 
23.5 
6. () 
:L • 0 
7.0 

4.9 
1.0 
7. () 

Mr1X 

26.5 
23.9 
6.0 

19.1 
25.0 
19.7 
6.0 

1 'I .1 
25.0 
17.B 

:t9. 8 
27.0 
20. 7 

!5. 5 
19.0 
27.() 
20.0 
H1.5 
,, , i=;· 
~f.>td 

2()' 5 
1fl '5 
26. ~:; 
20. f.:; 
6.8 

19d3 
28,() 
20.8 
6.a 

1'?.8 
213 '0 
20.0 
6.0 

22.9 
29.0 

22.9 
29.0 

t'7 • B 
26.0 
1B,2 

17.8 

20.'7 

20.5 
28.0 
2:L .1 
6. ~.i 

20.5 

nt1i. .. INITY < i-T·T > 

MEM~ Miil 

~:;. oo:·~~) 

4.416'7 
2. 0000 
8. :"iOOO 

12. -1::rno 
11.20!57 
2.0000 
i3. ::moo 

12.4:500 
10.1n:n 

•1. nrno 
6. :'5()()0 

11.2B:L3 
:l 0, B7::rn 

4 '7;-500 
6. !3'7:50 

11, 2D13 
10,2B57 
5. :'moo 
9.64:l7 
9. :sooo 
~:i. ::i0\)0 
9. ?2~50 
9 ' :'.i () () () 
1.3000 
4 '~.)714 
8.f'.l438 
u.J.3ci4 
:I. ':50\)() 
:'5. 0000 
fJ,B43B 
8.136'1 
3. 2'.292 
3, U3'14 
7. 66~}2 
I'. :~ooo 
3.2292 
:3.:B'l4 
/' .66!''i2 
'/,]()()() 
~). 7~:)0() 

4, ;!:mo 
J.() ',~,4;>.'i' 

8. ()()()() 
5. 7~50() 
•l • •1 '.'i () () 

:LO, :L'.:i63 
9. -'1000 
2 '5\)00 
::;.oooo 
7. ,),~67 
7.6Bla 
2.50()0 
3,()000 

:L. 0 
() '0 
2.0 
4.0 

10. () 
c" 0 
2' () 
4.0 

10' () 
6.0 
2.0 
5.0 
9' 0 
7. () 
2.0 
~.=;. 0 
'i',O 
;1 .o 
·L () 
o.o 
r:,,o 
4,0 
(i. () 
6.0 
()' 0 
(),() 

5 '() 
3 '() 
0 • () 
o.o 
~). \) 

:3' 0 
. () ' () 

() . () 
:; • 0 
() ' () 
(). 0 
()' () 

3.0 
o.o 

:~. 0 

2.0 
6' () 
.\.0 
0' () 
(). 0 
:5.0 
;3' 0 
0' () 
o.o 

9. :s 
n. o 
2' () 

1 :,.: '() 
14. () 
17. () 
2' () 

12. () 
1•1. 0 
:L 7 ~ 0 
B.O 

:t:l • 0 
1:L 0 
1 !'.i '() 

El'() 
u '() 
L3, 0 
1 :'i • () 
7. () 

1 :>.. () 
n.o 
7.0 

12 '() 
LLO 

? • () 
B • 0 

1:l. 0 
n.o 

'7 • () 
fJ. 0 

:ll. 0 
1::, .o 
9. () 
n.o 

:LO. 0 
11. '0 
9. () 
13.0 

10.0 
u.. () 
6. () 
,:, . () 

1 :'i' () 
:L :~ '() 
6. () 
6' () 

1::\ ,() 
15' () 

'? .o 
;1 '() 

12 ,!) 
1·1.() 
9. () 
:1. () 

- -• __ • __ __j _______ L_____ __________ __J __ _J 
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Table 38 - Continued, 
c. F:EDt1LlS £lEr1SDi'rnL MF.AN UiTCH F'l:i( UNIT ::::FFOl;:T <N/T) <I. 97f.i. 

C1°,TCH/UM:LT EFFOfi1' 'r::c111=·i::1~r1 TUl~E (Ci !~(1LINITY < F'PT) 
L ClUi TI ON Sl-::ASON OBS ME:,~.N MIN M1~1X i1EAN MIN M1~X MEAN MIN MAX 

SW22 S!J11MEf\ 15 4' 66,!;7 0 20 2!'), O'JOO 23.3 28.0 7.76667 3 14 
SvJ22 Ff.iLL 1 :I 0.9091 0 5 14.5409 4,9 21.1 7. 631S36 ~5 14 
(~-11 loJIIHER r.:: (). ()0()0 0 () ::: • 9200 0. ~'5 4,9 3 • !)'? ::; () () 0 8 ,, 
~J-11 Sf' RING :I '~ ·"- 0.0000 () 0 1~'i. 0'76,7 '7. 1 23.0 1.~56667 ,0 B 
W-·11 SUMMEF: 21 11.1-129 0 83 24 • 9'?Bl> 2:3. ~5 2a.o ::; • 736'7() ~? :1.0 
l~-· 1.1 FALL -t 1::-

... J 3,6667 0 22 1 '7 ' () :i. :.3:5 5.-9 2~~. 0 !':'i. f:l()()()() 0 l3 
W·-·12 WINTER 5 0.0000 0 0 ~! ,, 5'200 o.5 4,9 3. !:;7!5()() 0 8 
l~-·12 srn ING 11 0.0000 0 0 14.!:';!JC,4 7,1 23.() 1.7070'7 () 8 
~J-12 SUMMER ..,., .,,, ... 4. ::i~o38 0 29 25.0000 23v3 :.w.o 5. ?;5l190 2 10 
[,I ... :I=~ FALL 16 1. 3125 0 7 16. 5'.'i'/4 5,9 23.0 ~5. 437!50 () :1.3 
W-21 WINTEF\ '1 ... (). ()()()() 0 0 2 .1?'.:0() 1.13 3. () 2. !50000 2 4 
W-·21 SPIUNG "' .J 0.0000 0 0 1:i .1.000 6. ~) 17. !'.'i () • /'~50 () () 0 ") .,_ 

W-21 SUMMER 9 ~) .2222 0 29 ~:~::;. 7"722 24. l. 27.0 3. 80!3~Sl, 2 5 
~J-·21 F(1LL ·7 0. 2El!'5'7 0 ') .,_ 16 .1::1:57 6.0 ::.!::>.o '1, 4«ii14B () '7 
l.J-22 ~J INTF.I~ 2 0.0000 0 0 2. :1.n;o l.8 3.0 2. ::ioooo :-:! 4 
W-·?':i nPr~:~NG 5 0.0000 0 0 1::~.1000 6 .!:j 17. !'.i () • 'l!:'iO () 0 0 2 
W-22 SUMMER 9 7. ~)~356 0 40 2:":i.7167 24.1 27.0 3. !30!5!56 2 "" "' W···22 Fr; LL 7 1.7143 0 10 16.1:·557 6. () 2;3, 0 4. 44().)8 () ? 
w--31 ~JI NTEF\ 5 0.0000 0 0 3, c1 :I. 7~'i 1 '1 ,.,, 7.0 1 • 02!500 0 •1 
l~-3i SPfdNG 8 0.0000 0 0 14,0:H2 6.5 21. :5 (). 78!)7 :l 0 4 
l.J-·31 f:lUMl-iEfo: 1 '') 

~.,_ ~:; .!5000 0 13 24.6/'92 23.2 26. :L 4, :t 2~::.;00 '1 .,_ 6 
l>J-·31. Fr~LL :i.O 2.9000 0 14 15.6·46>~1 6. ~'.) 21.4 4, 3B3:33 0 l 
ih32 WINT EH 5 0. ()()(),') () 0 :5.61'73 1 • :~ 7.0 1. 02!'.'i\)0 0 4 I-' 

l·J-~'.i2 SF' HING 13 0.0000 0 0 14.0312 6. ~5 21.3 0.82:L'l3 () 4 I-' 
lJ'I 

l4-32 SUMMEii: 12 5. 2~i00 0 14 24.700() 23.2 26.1 4. 12~5()0 2 6 
W-32 F1;LL- 10 0.2000 0 1 15.646i 6.5 21.4 4. 313;333 0 7 



.Table 39 . - A chronological summary of temperature avoidance studies on weakfish, Cynoscion regalis. All tests 
were conducted at near air-saturated levels of dissolved oxygen and pH of 7 to 8. 

--------------------------------------------------------------~-------------------------------------------------------------
DATE REPLICATE NO, OF 

FIE>H 
PER TEST 

SIZE RANGE 
('fl._ IN MM) 
MIN, Mf.1X. 

SALINITY LIGHT LE\)EL. 
<FOOT 

< 1...UX) Cf.1NDLES > 

ACCLIM1'.'.\TION 
TEMPEF(ATUli:E 
(C) <Fl 

AVOIDANCE 
TEMPEF(1~ Tl.Jl'~E 

<Cl <Fl 
------------------------------------------------~----------------------------------~----------------------------------------· 

CYNOSCION REGAL.IS 

30 JUN 70 1 . 

6 OCT 71 1 
2 

1 AUG 74 1 

2 OCT 74 1 

10 JUL 75 1 
2 

21 JUL 75 1 
2 

23 JUL 75 1 

20 AUG 75 1 
2 

22 JUL 76 1 
2 

3 
4 

4 

2 

3 
4 

3 
3 

4 

3 
3 

4 
3 

41 

120 
115 

40 

122 

86 
63 

90 
60 

67 

85 
97 

36 
45 

63 

134 
139 

110 

141 

97 
75 

100 
70 

84 

100 
111 

60 
54 

4 215 20.0 21 69 24 75 

4,5 21~3 20.0 21 c;9 24 75 
4 I:' . . .., 215 20.0 21 69 24 75 

7 215 20•0 27 80. 29 84 

6.5 215 20.0 18 64 27 80 

5. ~5 215 20. () 23 n 28 82 
5.5 215 20.0 23 73 28 82 

~ 1::• ..,,.., 2:L5 20.0 24 75 2'i' 84 
5.5 215 20.0 24 75 29 84 

5.5 21.5 2.0 24 7!:i 30 86 

7 215 20.0 28 f.l2 ~50 86 
7 215 20.0 28 82 29 84 

3. ::; 215 20.0 27 80 30 86 
3,5 215 20.0 27 80 31 87 

I-' 
I-' 
O'\ 
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Table 39 . - Continued. 

DATE. REPLICATE 

CYNOSCION REGALIS 

27 JUL 76 

30 .JUL 76 

4 AUG 76 

5 AUG 76 

6 AUG 76 

12 AUG 76 

24 AUG 76 

16 SEP 76 

24 SEP 76 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 

1 
2 

NO. 
FISH 
PER 

4 
4 

4 
4 

3 
4 

3 
;3 

4 
4 

4 
4 

3 
3 

4 

3 
3 

OF 

TEST 

• 

SIZE 
<TL 
MIN, 

51 
67 

60 
70 

60 
66 

63 
51 

62 
60 

75 
55 

72 
86 

110 

80 
86 

J'(,~NGE 

IN MMl 
Mt1X, 

68 
94 

74 
96 

77 
90 

78 
72 

89 
79 

92 
88 

87 
90 

11.8 

136 
106 

• 

S1~LINITY 

<PPT> 

3,5 
3,5 

4 
4 

4,5 
4,5 

4.5 
4 .,. . "' 
9,5 
9.5 

9 
9 

4 
4 

..... 
"' 

5 
5 

LIGHT 

(LUX) 

2:L:'i 
:n::; 

21.5 
21~=.:; 

:?. j. ~) 
215 

21.5 
~~1. 5 

21~5 

21~;; 

215-
215 

215 
21.5 

215 

21:5 

• • 

LEVEL ACCl...IM1~TiiJN 
\FOOT TEMPEl:(,~1TIJl:(E 

C1~NDLEf:l l 

20.0 
20.0 

20.0 
20.0 

20 ;() 
20.0 

2.0 
2.0 

(Cl 

28 
28 

26 
26 

26 
21.; 

20.0 27 
20.0 27 

20.0 27 
20.0 27 

20.0 '27 
20.0 27 

20.0 23 

20.0 
20.0 

2~5 
23 

, < F) 

78 
78 

82 
82 

7El 
78 

7B 
7fl 

BO 
80 

80 
8() 

BO 
80 

73' 

• 

AVOIDANCE 
TEMPJ::BA Tl.JHE 
<C> 

29 
30 

28 
29 

2'i'. 4 
31. 7 

31. 1 
;:1i.1 

29.4 
30.6 

30 
3() 

29.4 
29.4 

28.3 

27.8 
26.7 

(F) 

EM 
El6 

82 
84 

84 
89 

87 
87 

84 
87 

86 
86 

84 
84 

82 

82 
80 

• • • 

I-' 
I-' 
-,,J 



Table 39 . - Continued. 

DATE REPLICATE NO, OF SIZE RANGE 
FISH CTL IN MM> 
PER TEST MIN, MAX, 

SALINITY LIGHT LEVEL 
i FOOT 

CP~T) <LUX> CANDLES> 

f.1CCLIM1'.:iTIDN 
TEMPEF;:1'1Tl.Jl'<:E 
CC) < F > 

i:WOIDM~CE 
TEMPEF;:ATl.Ji=;:E 
CC> CF) 

-------------------------------------------------------------------------------------------------------------------------------
CYNOSCION REGALIS 

1 OCT 76 1 4 102 5 2:L. ~5 2. () 20 6B 2!5. 6 78 

7 OCT 76 1 3 99 114 :L () 21!') 20.0 22 71. 28.9 84 
2 3 64 110 10 2:l5 20.0 ..,,, 

,,,;..,,,;.. 71 28 ,<;> 84 

13 OCT 76 1 3 . 32 t)2 10 21!5 20.0 17 62 2c,. 7 80 
2 4 104 146 10 2:1.!') 20.0 17 62 26.7 80 

22 JUN 77 1 4 28 36 .7 21!5 20.0 25 77 3:~ 91 
2 4 21 :54 7 215 20.0 '")I::" ,.._,.J 77 ~53 91 

23 JUN 77 1 3 21 36 7 21.5 2 ,() 2!5 77 32 El9 
'1 .:. 3 24 30 7 21.5 2. 0 25 T7 ~52 89 

30 JUN 77 1 4 33 44 7 21.5 2.0 27 BO 32 89 
2 4 36 48 7 21.5 2. () 27 80 :51 87 

7 JUL 77 1 4 45 50 7 21.5 2.0 29 f:l4 ;33 91 
2 4 35 44 7 21.5 2.0 29 134 33 91 

12 ,JUL 7.7 1 3 53 76 7 21.!:i 20.0 30 s.:, 34 1;3 
2 3 52 62 7 215 20.0 30 B6 :37 9fJ 

28 JUL 77 1 4 80 98 7,5 215 20.0 2(S 7fJ ~30 86 
2 4 75 102 7,5 21!'.'i 20.0 :~6 7B 33 91 

• • • • • • • • • 

I-' 
I-' 
CXl 

• 
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Table 39. - Continued. 

DATE. REPLICATE NO, OF SIZE RANGE 
FISH CTL IN MM> 
PER TEST MIN, MAX, 

• 

SALiNITY LIGHT LEVEL 
(FOOT 

• 

<P~Tl (LUX> CANDLES> 

• 

(1CCl ... IMATION 
TEMF'EF::,:.iTUF(E 
(C) <F> 

• 

AVOIDANCE 
TEMPEF(f1TURE 
<Cl <Fl 

• • 

------------------------------------------------------------------------------~--------------------------------~---------------

CYNOSCION REGALIS 

10 AUG 77 1 4 80 106 :I.()• !5 21!5 20.0 31 B7 ~H 9~~ 
2 3 68 106 10.5 21.5 20.0 3:1 B"7 34 9:3 

16 AUG 77 :l 3 50 75 10.5 2:1.~"'i 20.0 27 BO ;30 B6 
2 3 47 61 1.Q. 5 215 20. () 27 80 32 89 

24 1:.iUG 77 1 3 32 ~56 1.0.5 21~5 20.0 2~:) 77 29 84 
2 3 26 ~54 10.~i 2:1.~3 20.0 2~5 77 29 84 

31 AUG 77 1 3 39 56 !3. 5 21 !:i 20.0 2::.:j 77 32 B9 
2 3 38 48 fJ. !) 21~3 20.0 =~~) 7? 33 91 

22 SEP 77 l 3 109 :l.42 10 2:l5 20.0 16 60 25 77 
2 3 111 118 10 215 20.0 16 60 24 75 

28 SEP 77 1 3 104 11~) 1 () 215 20.0 2:l c,9 ~50 86 
2 3 124 140 10 21~"'i 20.0 21 69 30 86 

• 

I-' 
I-' 
\D 



Table 40. - Components for the multiple linear regression equation to estimate avoidance temperatures (C) for the weakfish, Cynoscion regal is, 
* = Significant at P.05 or greater; and ** = significant at P.Ol or greater. 

Constant (a) = 16,560 F(3, 58) = 37.436** 

Standard Error of Estimate= l,510 R = 0.812** 

Mean Correlation (r) Regression Standard 
_Variable (Xi) (Xi) With Y Coefficient (bi) Error of bi 

Acclimation Temperature (C) 24.9 o. 749** 0.514** 0.068 

Salinity (ppt) 7.1 0.181 0.261** 0.086 

Total Length (mm) 74.0 -0.545** -0,020* 0,008 

a • .. • • a • • 

N = 62 

2 
R = D.659 

Standardized 
Reg. Coef. 

0,667 

0.234 

0.221 

• 

I-' 
N 
0 

• 
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Table Ld. - L. XfiNTHUlWS SE~1SONAL MEAN CATCH f'El~ UNIT EFFOIH CN/Tl-197~:;. 

LOCATION" 

'CHA! 
CHA1 
CHA! 
CHA2 
CHfi2 
CHA2 
CH1~2 

CHA3 
CHA3 
CHA3 
CHA3 
CHM 
CHA4 
CH1~4 
CHA4 
CHA5 
CHA5 
CHA5 
E-11 
E-11 
E-11 
E·-11 
E-12 
E-12 
E-12 
E-l2 
E-21 
E·-21 
E-21 
E-21 
E-22 
E-22 
E·-22 
E·-22 
E-31 
E-31. 
E-31 
E-31 
E-32 
E-32 
E--32 
E·-32 
E-41 
E-··H 
E-41 
E·-41 
E-42 
E-42 
E-42 
E-42 
E·-51 
E·-51 
E-51 
E··5:l 

SEASON 

SPRING 
SUMMER 
Ff-'ILL 
WINTEI:;; 
SF'fn:NG 
SUMMER 
FALL 
WINTER 
SPRING 
SLIMME::;; 
FALL 
l.JINTEl~ 
SPF: ING 
SUMMER 
Fr.ill 
SF'RlNG 
SUMME:J( 
FALL 
WINTEl~ 
BF'f<ING 
SUMME:r:;; 
F;!ill 
WINTER 
SPIUNG 
SUMMER 
F1~Ll 

~JINTER 
SPRING 
SUMMEf:;; 
FALL 
WINTER 
Sf' RING 
SUMMER 
F1~lL 
WINTEI\. 
SPRING 
SUM MEI:;; 
FALL 
WINTER 
SPRING 
SLIMMER 
FALL 
wrnrrn 
SF'IUNG 
SUMMEI;: 
FALL. 
WrNTEF: 
SPRING 
f:iUMi'lER 
F1~L.L 

IJINTl(R 
SPIUNG 
SUMMEI~· 

FALL 

OBS 

3 
5 
2 
1 
3 

14 
7 
1 
3 
4 
3 
1 
3 

1J 
a 
3 
5 
2 
4 
B 

11 

4 
8 

11 
4 
5 
8 

22 
16 

5 
7 

21 
13 

4 
·7 
6 
4 
4 
7 
6 
4 
4 
7 

1.3 
9 
4 
7 

14 
9 
4 
5 
6 
1 

CATCH/UNIT EFFORT . TEl1F'ERATUl:;;E < C) 
MEAN MIN MAX MEAN MIN MAX 

0.()00 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
0 .2fJ6 
0,143 
o.ooo 
o.ooo 
0.500 
0. 33~~ 
o.ooo 
o.ooo 
o.538 
0.250 
o.ooo 
0.600 
0,500 
0.250 
2.5.00 

20.636 
45..!iOO 

1.000 
0.1~!5 
0.818 
3,000 
o.ooo 
6.875 
2.409 
1. ~)00 
o.ooo 
o.571 
o.524 
o.ooo 
o.ooo 
l.. FJ57 
5.000 

13.000 
o.ooo 
o.ooo 
0.1.67 
0 .. 2~50 
o.ooo 

23.857 
8.615 
9,000 
o.ooo 
o.ooo 
0,357 
o.889 
o.ooo 

11.600 
71.500 

l.37.000 

0 0 
0 0 
0 0 
0 0 
0 0 
0 4 
l) 1 
0 0 
0 0 
0 2 
0 1 
0 0 

13 t o:soo 
24. ·7500 
15. 32'.'50 
6.0000 

12 .3000 
24.5429 
14.5000 

7 ,{1::'.iOO 
12.6667 
25. 32~;0 
14.2333 

0 0 12.1833 
0 4 25.6577 
0 1 14.€1062 
0 0 12.6500 
0 3 25.2350 
0 1 17.4750 
0 1 4.0625 
0 13 11.7562 
1 74 25.9192 
5 74 15.5900 
0 4 4.0625 
0 1 11.9812 
0 7 26.0364 
0 11 15.2500 
0 0 4.7300 
0 32 11.8312 
0 11 25.6500 
0 9 16.1:544 
0 0 4.7300 
0 2 12.9500 
0 9 25.5690 
0 0 15. 99~)8 
0 0 3.3917 
0 13 11.1929 
0 23 24.9503 
2 39 15.6125 
0 0 3.3917 
0 0 11.1'i'29 
0 1 24.9583 
0 1 15.ti125 
0 0 3.3292 
0 167 10.9357 
0 42 25.0692 
0 38 14.5000 
0 0 3.3292 
0 0 10.9357 
0 2 25.2786 
0 3 14.5000 

·--·-o-··--·-·· <r~--- 3.:woo 
0 58 12.6400 
a 2oa 26.0500 

137 137 16.2500 

3.0 
:.;,~2.0 

21.0 

''· 9 7,4 
~.o 

24.2 
11.2 

4.0 
20.1 
10.0 
5.0 

21.a 
15.9 

1.13 
:L. 0 

2.3.0 
11.3 
1.a 
1.0 

23.0 
11.3 
1.8 
1,3 

20.9 
9,3 
1. 13 
1. :3 

20.9 
9. ~5 
2.0 
2.0 

23.0 
11.4 
2.0 
2.0 

23.0 
11.4 
2.0 
2.0 

19 • :L 
9.'J 
2.0 
2.0 

9.9 
1 ;o 
2.0 

23.9 
16.0 

22.13 
26.1 
20.0 
6,0 

22.e 
213.9 
20.0 
7,9 

22.8 
26.2 
1.6.5 
5.3 

23.0 
28.2 
19.0 
23.0 
27.0 
19.0 
6.0 

2~5 ,5 
;30.0 
19.0 
6,0 

23o5 
30.0 
19.0 
7,7 

23.5 
29.0 
19.6 
7,7 

23.5 
31.3 
19.6 
5.5 

22.a 
26.4 
19.6 
5.5 

22.a 
26,4 
111 .. ~ 

22613 
213.0 
19.0 
5.1 

22.e 
28.0 
19.0 · -- · ... ~s-.-3 ·· 
21.6 
20.9 
16(15 

• 
Bf.1LINITY CPP'f> 

MEAN MIN 

5.13666"7 
5.20000 
4.00000 
5.'75000 
4. 0:3333 
5, O!:i-495 
3, 7!5000 
4,00000 
2.00000 
2.0·0000 
2.25000 

:t, B~B3:3 
2, 04 11613 
2.::;0000 
O,B:B:33 
1. 2:·5750 
0.00000 
0.65B33 
3. 6:562!5 
4, 613<SB7 
4.40000 
0. 213:'533 
3,B'7500 
4. ~59773 
4.75000 
2.45000 
2.6!5625 
4.21591 
3,142:31 
2. 37!500 
1. '128~57 
4,:l42136 
3 .:3'i!:ifB 
o. 1r:;:33;3 
2. 6713!'57 
2.41667 
:3 .1B?50 
0. fJ33:33 
2. 6'78~3'7 
2.4:i667 
3.:I13'750 
0.66667 
1 o 1.i'6429 
2.:3'6:5:38 
3 ,OB33:3 
o, 61S1S67 
1, 1.i'iS4:.:! 1J 
2 ,:t,)071 

1.0 
2.0 
o.o 

o.o 
o.o 
1.0 
4.0 
o.o 
o.o 
1.0 

o.o 
o.o 
0,5 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
2.0 
o.o 
o.o 
o.o 
2.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
1.0 
o.o 
o.o 
o.o 
1.0 
(). 0 
o.o 
0. () 
o.5 
o.o 
o.o 
o.o 

• 
MAX 

12.0 
9.0 
9.0 
6.0 

12.0 
10.0 
10.0 
4,0 
6.0 
4,0 
3.0 
o.o 
6.0 
'=' c:' .J. ,J 

5.0 
3 .. 0 
:~. 5 
o.o 
1. ~5 

1:l. 0 
9.5 
9.0 
1.5 

11.0 
9.5 
9.0 
4,5 
9.5 
CJ.5 
13. 0 
-'l. 5 
3.0 
9. !) 
B,O 
2.0 
<J,O 
7. () 
8.0 
2.0 
9.0 
7.0 
8.0 
2.0 
9.0 
6.0 

. ~j. 0 
2.0 
9.0 
6.0 

J,08333 o.s 5,0 
0.00000-·-·· ·- o;o--·--·-·- -o.o 
1.25000 o.o 3,5 
1.29167 o.o 4.0 
1.25000 1.0 1,5 

• 



• • 

Table 41. - Continued. 
L1 XANTHURUS SEASONAL MEAN CATQi PER UNIT EFFORT (N/T)-19751 

LOCATION 

E·-52 
E-·!:i2 
E-52 
E-<'i2 
E·-61 
E·-61 
E-61 
E-61 
E-62 
E-62 
E-62 
E-62 
NE11 
NEU 
NE12 
NE12 
NEl2 
NW11 
H! . .JJ.1. 
NWU 
Nt.JU 
Nl.J12 
NW12 
NW12 
NW12 
IU11 
IU11 
Rl12 
RI12 
l'U21 
Rl21 
1n22 
ru22 
SE01 
SEO! 
SE02 
SE02 
SE11 
SE11 
SEU. 
SE12 
SE12 
SE12 
SE21 
SE21 
SE2:i 
SE22 
SE:22 
SE22 
SE31 
SE31 
SE31 
SE31 
SE32 

• 

SEASON 

l.JINTER 
SPRING 
DUMMER 
F1~1LL 

WINTER 
SPIO::JNG 
SU MM El::: 
FAL.L 
WIN TEI~ 
sr·RING 
SUMMEI:.: 
FALL 
SF'IUNG 
SUMMEI~ 
SPIUNG 
SUMMER 
Fi"1LL 
WINTEF: 
SF'IUNG 
SUMMER 
F1~1LL 

WHHER 
SPRING 
SIJMMEI~ 
FALL 
SPRING 
SUMMER 
SPl:.:ING 
SUi'lMER 
SPRING 
SUMMER 
SF'IUNG 
SlJt'!MER 
SF'RHli'i 
SUMMER 
SPRING 
SUM11ER 
SPRING 
SUMMER 
Ff.lLL 
SF'f";:HICi 
SUMMER 
Fi.)LL 
SPRING 
SUMMl:I:.: 
FALL 
Sl'-'IUNG 
SUMMER 
FALL 
WINTER 
SPl'\ING 
filJMMEI::: 
FALL 
WlNTEr~ 

OIIS 

4 
5 
7 
i 
4 
5 
7 
2 
4 
5 
7 
2 
3 
6 
3 
6 
1 
2 
7 
o:· ., 
2 
2 
5 
4 
2 ,, ... 
3 
2 
3 
1 
3 
1 
3 
5 
8 
5 
9 
5 

11 
3 
5 

11 
3 
5 
9 
,,;. 

5 
9 
2 
3 
8 

19 
10 

3 

• 

CATC:H/lJNIT EFFOIH 
MEAN MIN MAX 

010000 
014000 
0. 8571. 
110000 
010000 
210000 

3412857 
8310000 

010000 
016000 
014286 
210000 
413333 

6511667 
310000 
71666"7 

2010000 
010000 
015"714 
216000 
510000 
0.0000 
010000 
210000 
810000 
3.5000 
0 I 3~133 

010000 
0.3~B~1 

3.0000 
110000 
110000 
010000 
010000 
017500 
010000 
o,;3::n:3 
0.2000 

l0.181EJ 
116667 
0.6000 
0.2727 
0.0000 
016000 
') l:~c:'.'l!. .. ( 

...... ""''"'''""0 
710000 
010000 
0.2222 
o.sooo 
010000 
1.3750 

17.7895 
ia.oooo 

010000 

• 

0 
0 
0 
1 
0 
0 
2 

61 
0 
0 
0 
2 
0 
3 
() 

0 
20 

0 
0 
0 
1 
0 
0 
0 
3 
0 
0 
0 
0 
3 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

2 
0 
0 
0 
0 
0 
0 
0 
0 

0 
2 
3 
1 
0 

10 
95 

105 
0 
3 
2 
2 

13 
159 

9 
i.5 
20 

0 
4 

11 
9 
0 
0 
8 

13 
7 
1 
0 
1 
3 
3 
1 
0 
0 
3 
0 
3 
1 

92 
4 
3 
3 
0 
3 

10 
12 

0 
2 
1 
0 
7 

117 
71 

0 

• 

~EMPERATURE CC> 
MEAN MIN MAX 

3.3000 
l 2 I .l fl()() 
25.72:l4 
16.;!500 
313000 

12 11:L00 
2514821 
171~1"750 

3. ~~000 
121uoo 
25.4821 
17137:7i0 
1813667 
25.:5667 
18.3667 
2515667 
1610500 
5.9500 

1219"786 
2513625 
1813!500 

519500 
1314600 
2419958 
10 ,;:;::;oo 
18.17!50 
26.4:l67 
1.8. :L7!50 
2614167 
22.5000 
26 I 03;·53 
2;! .5000 
2610333 
16 1 S'400 
25.5875 
17.5400 
2~). ~5222 

16.5500 
2513636 
1613500 
1615500 
25.3636 
1613500 
16.4600 
25.2889 
2011250 
1614600 
25.2889 
2011250 

5,5333 
1112071 
24.6830 
1514200 
5,5333 

• 

1.10 
210 

23.5 
1610 

110 
2.0 

2110 
15.5 

110 
2.0 

2:l .8 
1.5.5 

9,•7 
22.a 

9 .. l 
22.a 
1617 
5.3 
310 

2~~ 10 
l.615 
5,3 
310 

23.0 
1615 
13.8 
24+5 
1318 
2415 
22.0 

. 24.5 
22.0 
24.5 
9,4 

2318 
914 

2:318 
914 

22.3 
1010 

91!5 
22. ~'J 
1010 
9,9 

23.5 
2010 
9,9 

23.5 
20.0 

4.2 
110 

20.1 
9,9 
A ~) 

., ·-

513 
21.6 
28.9 
16.5 
513 

21,6 
2819 
1910 
~5. 3 

2116 
2B,9 
19.0 
2413 
27.5 
24.3 
27.5 
17.o 

715 
23,0 
2618 
2010 

7,5 
2310 
26.5 
2010 
23.0 
28.5 
2310 
28.~i 

2310 
2710 
2310 
27.0 
211B 
29.5 
21, 13 
2'Y.5 
21.0 
2810 
20,5 
21.0 
28.0 
20.5 
2110 
27.5 
2·0,5 
2:L .o 
2715 
20.s 
6.0 

23.0 
2811 
20.0 
6,0 

• 

SALINITY <PPT> 
MEAN MIN 

0.00000 
0. 6!5000 
1. 2916"7 
1 I 2!5000 
0 I ()0000 
0,65000 
1,0?738 
0100000 
0.00000 
0165000 
1.07738 
0.00000 
110133~53 

0.75000 
1.0G3:H 
01 niooo 
0 I !5()000 
0. 0()()()0 
1.07i43 
1. "762!50 
0.00000 
0100000 
1.20000 
11:W!5133 
0125000 
212!5000 
31013333 
212!)0()0 
3 I 0133;33 
2175000 
2116667 
21nrnoo 
2.16667 
B,70000 
a. 6562::; 
81"7BOOO 
816'i'444 
6,130000 
B,002T5 
6 I 2!'i000 
616000() 
13. ()227:3 
6. :~5000 
5110000 
5. 392:36 
6 .137~500 
5 110000 
513'?2:3<!1 
6,B/500 
2.:L666"7 
4.50000 
5. 30:LB6 
4150000 
2.16667 

• 

010 
010 
o.o 
1.0 
010 
010 
010 
o.o 
010 
010 
0 I() 

0 I 0 
010 
010 
010 
010 
010 
010 
o.o 
010 
o.o 
010 
010 
()I 0 
o.o 
1.s 
0 I() 

1.:5 
0 I() 

2.5 
010 
2. ~5 
010 
615 
010 
6. ~5 
010 
315 
010 
3,5 
~"5. 5 
010 
~5. 5 
310 
o.o 
315 
310 
o.o 
3.5 
o.o 
010 
o.o 
110 
o.o 

• 

MAX 

010 
315 
410 
1.!5 
o.o 
31!) 
410 
010 
010 
;3, 5 
410 
o.o 
315 
310 
315 
310 
110 
o.o 
4. ~5 
3,5 
o.o 
o.o 
415 
7 "" .... J 

1.0 
~5 I 0 
6.5 
:3 10 
6 .~j 
.~ 10 
3 "~5 
310 
3 f ~j 

12. () 
14.0 
1210 
14.0 
1210 
1410 
11.0 
10.0 
1410 
11.0 

810 
1()I5 

910 
B.O 

10.5 
'i10 
~j. 5 

11.0 
10.5 

<}I 0 
5,5 

I-' 
N 
N 

• 
b:l 
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Table 41 - Continued. 
L. XANTHUl~LIS BE:.~SONAL MEAN CATCH f'EI~ UNIT EFFOl~T < N/T>-1 1.i'75, 

CATCH/UNIT ff FORT TEMPERATIJl~E (C) SriUNITY ( f'PT> 
LOCATION SEASON OD9 MEAN MIN MAX ME{1i~ MIN M1~X ME1~N MIN MAX 

SE32 SFRHHJ 8 0,2500 0 1 11.2071 1.0 23.0 4.50000 o.o 11.0 
SEJ2 SUMMER 1S 2. 0!556 0 25 24.7172 20.i 2a.1 5, 576,SB 2.0 10.5 
SE32 FALL.. 9 O.El889 0 4 15.9444 11.0 20.·o 4.75000 1.0 9.0 
SSC1 l·lINTrn 8 5 .:5000 0 44 4,9271 0.2 12.0 3,72B57 o.o 6.0 
SSC1 Sf'IUNG 11 2"7.2727 0 298 12.7295 1.3 21, 1} 2.025177 0. () 9.0 
SSC1 SUMMER 25 25.6800 0 200 25.27·75 20.:1 29.8 5.67708 o.o '} .o 
SSC1 FALL 20 49.3000 0 330 16.2408 9,8 20.0 4.04500 .1.0 9.0 
SSC2 WINTER 8 6.5000 0 46 5.0521 0.2 12.0 3.72857 o.o 6.0 
SSC2 SPRING 11 16.5455 0 126 :12. 7295 1 .3 21.9 2. 025177 o.o <J,O 
SSC2 SUMMEI~ 24 44.5000 0 520 2~'i. 1286 20.3 2 17, 13 5.65465 o.o 9.0 
SSC2 FALL 21 56.4286 0 3'1'1 ' ....... 16.21?18 9.8 :20.0 3,91465 1.0 9.0 
SW11 SW1MER 4 J.2500 0 11 24.7292 22.0 27.8 6. :37500 2.0 9.0 
SW11 FALL 3 8.6667 0 14 17.8:167 10.6 23.B 3,58333 o.o 8.0 
SW12 SUMMER 1 0.0000 0 0 22 ~2!500 22.-0 22.s 9.00000 17.0 9.0 
SIJ12 FALL 2 s.oooo 0 16 15.2750 10.6 20.0 1. :soooo o.o 3.0 
SW21 Iii INTER 3 0.3333 0 1 5,5000 5,0 6.0. 1. 7::;000 o.o 5.0 
8~121 SPRING 6 6.61.167 0 40 11.51717 3.2 21.0 1.137500 o.o 7.0 
SW21 SUM MEI~ 16 3,5000 0 35 25. 2:175 21.0 2'1.5 4.672<.i'2 o.o 10.0 
SVJ21 FALL 10 9.2000 0 23 14.0B::i4 8.7 18.5 3 '!:i62~50 o.o 10.0 
SW22 IJINTER 3 0.0000 0 0 5,5000 .5.0 6 •. o 2.013:533 o.o 6.0 
SlJ'.22 SPIUNG 6 0.0000 0 0 11. :3~300 3.2 21.0 2.20833 o.o 7.0 
StJ22 SUM MEI~ 15 0. 26l17 0 2 25.09]3 21.0 2<7.5 4.7:'5714 o.o '). ~.) 
8lJ22 FALL 9 1,4444 0 5 14.7875 8.7 :.w.o 3.06250 o.o 10.0 
H-11 WINTER 4 2.0000 0 8 6.2125 4.0 a.2 1.12::;00 o.o 3.0 1--' 

N l·J-11 SPRING (1 0.3333 0 2 11.4667 ~~. 2 21.0 2.83333 o.o 7,0 w 
~J-:1.1 SUl!MEI~ 18 50.0556 2 272 25 .1004 1·9t 17 213.5 2.73646 o.o 13. 0 
W-·11 Fr-tLL 17 16.7059 0 80 16.5033 9.1 20.0 1. '72353 o.o 6.0 
~J-12 WINTER 4 0.2500 0 1 6.2125 4·,o 13.2 1. :L2500 o.o 3.0 
W-12 SPl\ING 6 o. 33~'13 0 2 1:-1.t5750 3,2 21.0 2.37500 o.o 7.0 
lJ-12 SU MME I~ 20 10.0000 0 66 25 .1113 19.9 213.5 3,on~:;;1 o.o a.o 
W-·12 FALL 17 6.5882 0 47 15.4251 9.1 20.0 1.131078 o.o 6.0 
1·1-21 IHNTER 2 0.0000 0 0 5. ·1::;00 4.0 6.2 0.00000 o.o o.o 
W·-21 SPl~ING 6 0.0000 0 0 1.2.:.u,~7 2.6 21.0 1. 62:::;00 o.o 4,5 
W·-21 SUMME~: 3 23.0000 :s 34 25.:'.i:L67 24.7 26. 1J 1.50000 o.o 4.0 
W-21 FALL 3 26.6667 21 30 13, 95B:J 11.0 :1.1S, 5 1.41667 o.o 2.0 
W-22 WINTEi'i: 2 0.0000 0 0 5. 4~)00 4,0 6.2 0.00000 o.o o.o 
IJ-22 BF'RING 6 0.0000 0 0 12.2.167 2.6 21. () 1.6:2500 o.o 4,5 
W-'>? SU:'111EI~ 3 0.6667 0 2 2~i.51Ci7 24.7 26.9 1.::;0000 o.o 4.0 
i.J·-22 FALL 3 11.6667 '> ... 26 iJ,9583 11.0 16.5 1.41667 o.o 2.0 
~J·-31 IHNTEF• 4· J:. 2500 0 5 6' 1.::;00 .:5,3 B,8 0129167 o.o 1.0 
W-31. ~Wl;:J.NG 5 0.0000 0 0 11.3700 2tl~ 21.0 1.70000 o.o 4,5 
W-31 su1111i::1;: 16 29.9375 1 132 25.92131 20.9 29.0 2.3B125 o.o a.o 
~1-31 Ff1LL . ., 32.8571 1'"" '/3 15.22136 10.0 10.9 1.67:'.'iOO o.5 4,0 , .. 
1.J-32 WINTER 4 0.0000 0 0 6' 6~500 5,3 a.a 0.29167 o.o 1.0 
W-32 Sf'RING ):' 

'-' 0.0000 (I 0 ·11.3700 2.0 21.0 1,70000 o.o 4,5 
W-32 SUMMER 13 0.2308 0 3 25.8500 20.9 29.0 1.136538 o.o 5.0 
W-32 FALL 7 El.4286 0 28 15.2286 10.0 10.9 1.139286 o.5 4,0 



• 

Table 42. - L. Xrit-!THUl:;;us SEri!:>ONtiL MEMJ CATCH PEr: UNIT. EFFOra <N/T>-1976 t 

• 

LOCATION 

CHA1 
CHtU 
CHA! 
CllA1 
CllA2 
CHt-1'.·.! • 
CHt-12 
CHA2 
c11,;3 
CIM3 
CHt-13 
Cllr~3 

CHA4 
CH1H 
CHt14 
CHr'.14 
Cl li'i!:; 
CHA:'.i 
C!IA5 
Cllf15 
E-·11 
E-11 
[--11 
E·-11 
E-J? 
E·-1:2 
E·-12 
E·-12 
E·-21 
E·-2~. 

E-2:l 
E<:!i 
E ·~22 
E-22 
E-·~'·1 

[-·22 
E-31 
E-31 
E-:51 
E-31 
E-·32 
E-:~::> 
E-32 
E-32 
E-··11 
E--41 
E-41 
E-41 
E-42 
E-·12 
E-42 
E·-·42 
E-51 
E-·51 

SEASON 

WJ.NTEf< 
SF'f'<I NO 
UUMl1ER 
FALL 
l·JINTEf( 
SF'f\:lNG 
SUMMER 
F1~LL 
WH!TEF< 
SPRING 
SUMMER 

. FALL 

• 

WINTER 
SPHING 
SUMMER 
FALL 
I.JIN f'Ef( 
f:iF'fUNG 
SUMMEf( 
FM .. L 
WINTER 
SPf\ING 
SUMMER 
FALL 
WINTER 
sn~ING 
SiJi'iME!::: 
Fri LL. 
WHITER 
!3F'f\ING 
~iUMMER 
FALL 
WHfrE];: 
Sf'F: HIG 
SUMMEI~ 
F(ILL 
WINTEF~ 

SFKCNG 
SUMMEH 
FALL. 
wrnTEr~ 
SPf~IllG 
Sl.11-iMEH 
f ()LL.. 
IAIHITEI'( 
EWIUNG 
SUMMrn 
FALL. 
WINTER 
SPF: ING 
SUMMEF: 
FALL 
WINTER 
Sl"l'\ING 

OBS 

1 
6 
8 
6 
5 
6 

14 
8 
3 
6 
7 
6 
3 
7 

12 
10 

2 
5 

10 
7 
•l 
7 
9 
6 
•l 
7 

l() 

t.1 
5 

1 () 
:!:t 
16 

5 
9 

21 
14 

2 
7 
9 
6 
2 
7 
9 
6 
~5 
8 

12 
11 

5 
7 

12 
11 ., 

.~ 

E:; 

• 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

0. 0()() 
1.833 
o.ooo 
8.333 
o.ooo 
4. ()0() 
0 t 07l. 
0.0()0 
o.ooo 
o.667 
0.286 
o.ooo 
0; 000 
3,429 
0.250 
7.200 
o.ooo 
4.:.wo 
j.. 400 
0 t 1•13 
o.ooo 

561.571 
177 .111 

5,333 
o.ooo 
4,714 
3 .100 
0.333 
0. 000 

15.200 
'ld119 
0.563 
o.ooo 
3 '55tJ 
o.571 
0, 2B6 
(). 000 

12.286 
19.111 

O,f.133 
0 • 000 

11. 1.43 
1.778 
0.6t.17 
0. 0()() 

12.000 
31750 
1.000 
o.ooo 
6.286 
o.ooo 
1.000 
o.ooo 

34.40() 

• 

0 
0 
0 
0 
(> 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 
0 
0 
0 
() 

(} 

0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 

0 
7 
0 

,,9 
0 

~~2 

1 
0 
\) 
2 ,, ... 
0 
0 
9 
3 

7:l 
0 

11 
B 
1 
0 

37fJO 
599 

16 
0 

22 
20 

1 
() 

'/() 

12~5 
3 
() 

10 
9 
4 
0 

67 
141 

3 
() 

31J 
13 

2 
0 

36 
32 

8 
0 

25 
0 

10 
() 

151 

•• 

· TEMPERATURE CC) 
MEAN MIN MAX 

1.750() 
15.2800 
24.6812 
12.0750 
2.9500 

12.6000 
25.1071 
15.2437 
3.8500 

14.6083 
25.2000 
14.4583 
3.8000 

13.3274 
24.5768 
15.1650 

215000 
12.9367 
24.7672 
13.8500 
2.1958 

13.7833 
24.6556 
13.4000 
2.1958 

13.7833 
24.6050 
13.4417 
2.8200 

12.591:l 
24.6738 
16.2000 
2.8200 

13.2354 
24.6738 
17.1000 

2.700() 
13.0167 
25.0556 
1212083 
2.7000 

13,0167 
25.0556 
12.2083 

3.7800 
13.2786 
24.5083 
15.6000 

. 317800 
13.2786 
24.4330 
15.6000 

312750 
14.4125 

·-

1.5 
10.1 
23 .~:; 
6. () 
1. 7 
7.0 

22.8 
5.0 
2.0 
6.6 

24.0 
7. () 
1. () 
6.5 

23.2 
6. !) 
2.0 
7. rl 

23,() 
6.1 
1,5 
7.0 

~~2. 9 
5. 0 
1.5 
?10 

22.9 
5. () 
1.0 
7.l 

.,,., r::· 

..:. . .:...\,, 
6,0 
1. 0 
7.5 

22.5 
6.0 
1 I El 
6.5 

'')') r.:· 
~ • ._. \J 

5,0 
1.s 
6.5 

22.5 
5.0 
0.5 
6. ~j 

2=5. 2 
6.1 
0.5 
6.5 

23.2 
6 .:l 
3.0 
7.5 

2.0 
19.9 
26.0 
20.9 
6.5 

17.4 
28.0 
20.0 

!5. 3 
:;.~:t. 2 
26.5 
2(). 1. 
6.3 

21.3 
26.0 
2:L • 2 
~~. 0 

20.0 
26.5 
:~2. 5 
5.1 

20.1. 
26.9 
22.2 
5.1 

20.1 
26.9 
22.2 

4.8 
2~~. a 
2B,8 
24.1 
4.8 

22.f.I 
28.8 
24.1 
3.0 

22.0 
27.5 
19,5 
3,0 

22.0 
27.5 
.L9.5 
7' ~~ 

~~1. 5 
26.0 
21. 5' 

7,9 
21.5 
26.0 
21. .s 

318 
22.0 

••• 

SALINITY <PPT> 
MEAN MIN MAX 

9.0000 
6.0167 

11.0625 
10.4167 
3.6500 
3.9167 
8.2679 
8.3750 
1.0000 
3,3333 
5.5357 
4,()fJ33 
(),6667 
2.0714 
4,5000 
4,3500 
2.5000 
1.2667 
3.2111 
2.4286 
4.0833 
4.6667 
710556 
6.9:L67 
4.0833 
4,0000 
7.0500 
6.9167 
4.1000 
2.8144 
618333 
6.4063 
4.1000 
3.1250 
6.8333 
7.2500 
1.5000 
3.6429 
4,4722 
4.:L667 
1.5000 
3,3571 
414722 
4,1667 
1.7000 
2.~476 

4.5000 
4.8182 
1.7000 
2.9762 
4.5000 
4.8182 
2.0000 
2.3000 

• 

(I 

1 
6 
4 
() 

0 
4 
~'f 
() 

1 
2 
0 
() 

0 
:L 
() 

2 
() 

1 
() 

0 
2 
r:; 
3 
() 

0 
5 
3 
0 
0 
2 
0 
() 

0 
2 
0 
1 
0 
2 
0 
1 
0 
2 
0 
0 
0 
1 
0 
() 
j 

1 
() 

2 
0 

• 

:l () 
8 

1::; 
16 

8 
l () 
13 
14 

2 
6 

10 
<J 
2 
8 
7 

10 
3 
3 
5 
8 
8 
8 
<J 

1:l 
B 
8 
9 

11. 
9 
8 

l.O 
12 

9 
8 

10 
12 

2 
fJ 
7 
9 
2 
6 
7 
9 
6 
8 
'1 
9 
6 
8 
7 
9 
2 
5 

....... 
N 
~ 

• 
b:I 



• • • • • • • • 
Table 42 - Continued. 
L, XAIJHliJF;US SE(;BONAL MEt1N CATCH F'Efi: utHT EFFOl':T CN/T>-1 'T'76, 

LOCATION 

E-51 
E-51 
E-52 
E·-52 
E-52 
E-52 
E·-61 
E-61 
E-61 
E-61 
E-62 
E-62 
E--62 
E·-62 
HE11 
NE11 
tlE11 
11::12 
NE1 ~~ 
NEU 
NE;d 
NE21 
NE21 
l·H.:22 
NE22 
NE22 
NlH1 
HW11 
NW11 
NuJU 
NW12 
NlJJ. 2 
NlH2 
m112 
WJ21 
N~J21 
N~J21 

tnJ22 
Nl-J22 
Nl~22 
RI11 
RI11 
rn 11 
RI11 
r(r12 
rn12 
ru J 2 
f~I12 

RI21 
r<I21 
RI21 
HI21 
R [22 
R122 

SUMMER 
FALL 
WTNTrn 
SPIUNG 
SUMMER 
Ff'lLL 
WINTEf;: 
SFKLNG 
SUMMEH 
FALL 
WINTEH 
SPf(ING 
SUMMER 
FALL 
SPRING 
SUMMER 
FALL 
SPFdtlG 
SUMMER 
FALL 
SF' RING 
SUMMER 
FALL 
SF'HING 
~>UMMEJi; 
Fr~1LL. 

WHITEI-( 
SPF: ING 
SUMMEr< 
Fr!1l..L 
WINTER 
SPr\ING 
SUMMER 
F ,;u_ 
SPRING 
SUMMER 
F1)l.L 
SPRING 
SUMMEI'\ 
Fr'\LL 
WINTEr< 
SF'li;ING 
SUMMER 
FALL 
WilHEJi: 
SPRING 
Sl.JMMEF: 
FrH.L 
WHHH< 
SPF\ I NG 
SUMMER 
FALL 
~JINTER · 
SF' FUNG 

OBS 

7 
6 
2 
5 
7 
6 
2 
5 

10 
"7 
2 
5 

10 
7 
4 
6 
5 
4 
c.• 
.J 

5 
1 
1 
1 
1 
1 
1 
3 
6 

10 
7 
3 
6 

10 
7 
1 
3 
1 
1 
3 
1 
3 
7 
9 
6 
3 
6 
9 
6 
3 
7 

11 
6 
3 
7 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

69.429 
10.333 
o.ooo 

43.200 
1.143 
0,500 
o.ooo 

28.600 
67.600 
29.714 
o.ooo 
5.noo 

30,5()0 
1.429 

122.500 
49.833 
29.600 
ao. nm 
41. 400 

7,400 
1.000 
1.000 
o.ooo 
o.ooo 
1.000 
:l .000 
o.ooo 
2.833 

19' 100 
0,429 
o.ooo 

3J .• 000 
62.900 

9.00() 
o.ooo 

21.333 
o.ooo 

18.000 
63.000 

2.000 
o.ooo 

11. 429 
0,333 
0.833 
o.ooo 
4, ~'iOO 
o.ooo 
0.167 
o.ooo 

17.429 
27.455 

0,333 
o,ooo 

10.000 

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

' 0 
0 
0 
1 
1" 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

18 
0 
2 
0 
() 

0 
0 
0 
0 
0 
IJ 
0 
0 
0 
0 
0 
0 

172 
4i' 

0 
213 

3 
0 

101 

101 
0 

16 
278 

9 
481 
228 
1()1 
300 
166 

21 
1 
1 
0 
0 

. :l 

1 
0 

13 
147 

1 
0 

176 
545 

57 
0 

62 
0 

j8 

182 
2 
0 

46 
3 
3 
0 

14 
0 
1 
0 

61 
231 

1 
0 

58 

.. TEMPE:RATUHE < C > 
ME~N HIN . MAX 

24,B2:l4 
1~!.li667 
3. 27~.IO 

14.4:125 
24.fl405 
12.6667 

2.6"15() 
12.9300 
24. :'";!JOO 
13.7143 
2. c!17~)() 

12.950() 
24.5000 
13. 714.3 
14.4"7:rn 
24, 6B3:i 
13.34()() 
14. ·l7:5o 
24 ':'59~)() 
13.3400 
14.50()() 
25.0000 

·7 • ::.rn o <> 
14. 50()() 

25.0000 
7' 50()() 
3.4167 

12o05B3 
24.9700 
14' 1:14~5 
3.4167 

12. 05!J~5 
2,1, 96:'rn 
14.1214 
14. 2::;00 
24.9167 
a.oooo 

14 ,::!:')00 
24.9167 

fj,()()()() 

4,;333:3 
14,3200 
24. 99'14 
13' fJS'!;j() 
4,3:~:n 

14.3200 
24, <,~'J'I <l 
13, B'i'~iO 
4. :moo 

15.7250 
24.9B64 
14.~'>667 
.fi.5000 

15. 7~.~~)0 

2:3.0 
5,0 
:·5. 0 
7,5 

2;1.0 
5' 0 

7.0 
22.6 
6,0 
2.2 
"j. 0 

22.6 
6 .• o 

7.2 
23.3 
5,9 

1•1. 5 . 
25.0 
7.0 

14' :'5 
25.() 
7.0 

6.7 
23.5 
6.8 
2.0 
6.7 

2:3.-5 
6.8 

1.1.1 
24.4 
8.0 

14.1 
24.4 
8.0 
2.0 
6.2 

23.1 
7. () 
2.0 
6.2 

23,1 
7. 0 
2 '() 
6,2 

2~5 .o 
1.-•• 0 
2.0 
6.2 

26.8 
22.9 

3,B 
22.0 
26,8 
22.9 
3,0 

19.8 
~6.1 
22.2 
3,0 

19.8 
26.1 
22.2 
2;.~. J. 
2t •• o 
21.0 
22.1 
26,0 
21.0 
14.5 
25.0 
8.0 

1,1, 5 
25.0 
a,o 
5.5 

20.2 
26.2 
23.1 

20.2 
;~6. 2 
23.2 
14.4 
25.5 
8.0 

14.4 

8.0 
7.0 

19.7 
26.8 
22.5 
7. 0 

J.9.7 
26.8 
22.5 

22.3 
26.6 
23.9 
7,0 

22.3 

• • • 

!:rnLINITY CF'PT) 
MEAN MIN MAX 

3' ~)()000 
~5. 1 ::moo 
2. ()()000 
~~. ;3()()()() 

;5. 5()()()0 
:3 I OB3~53 

3 'n;ooo 
1.00000 
3. a::rnoo 
2 • :·mo oo 
'.3' ·7::;000 
1 , 1)()000 
3. B:rnoo 
2. :'500()() 
0.8?500 
2ef.B3:n 
1 • 0000() 
o. B?:rno 
2.80000 
1. 000()0 
1.00000 
1.00000 
0.00000 
1.00000 
1 '00000 
(). 000()0 
1, 83~ri~B 
1.01667 
3.72056 
2. !')()()00 
1, 13:B33 
1.0:l.i.>67 
3' 6!30:56 
2. 5()()()() 

0. ()()()()0 

3.B3333 
1.00000 
0 '00000 
3, fl:B33 
1.00000 
1, 3~B33 
2.10000 
5.02778 
4,70000 
1. 3~5;~:·n 
2' 1. 0000 
5.10069 
'l • 7 IJ3 :r~ 
0. 6~,333 
2.00000 
4,75000 
4.41667 
0.83333 
2.00000 

2 
() 

2 
() 

2 
0 
3 
0 
1 
0 
3 
0 
1 
() 

0 
1 
0 
0 
1 
0 
1 
1 
() 

1 
1 
0 
0 
0 
1 
0 
0 
0 
1 
0 
() 

3 
1 
0 
3 
1 
0 
2 
2 
0 
0 
2 
2 
() 

0 
0 
1 
0 
0 
0 

5 
IJ 
2 
5 
5 
8 
4 
4 
6 
13 
4 
4 
6 
8 
2 
4 
5 
2 
4 ... 
iJ 

1 
1 
0 
1 
1 
0 
3 
2 
6 
7 
3 ,., 
.:.. 

6 
7 
0 
4 
1 
\) 

4 
1 
2 
3 
<J 
fl ,, 
.:.. 

3 
(") 
I 

8 
2 
4 
B 
B 
2 
4 

·I-' 
N 
lJ1 

• 



• 

Table 42 • - Continued. 
I_. XANTHURUS SEASONAL MEAN CATCH PER UNIT EFFORT CN/T)-1976, 

LOCATION 

• 

RI22 
f\!22 
SE01 
SE01 
6£01 
SEOl 
SE02 
SE02 
SE02 
SE02 
SE11 
SE11 
8£11 
SE:l1 
!3El2 
f,[12 

SE12 
SEl2 
SE'.21 
SE21 
SE21 
SE2:~ 

SE22 
SE22 
SE31 
SE31 
SE31 
SE31 
SE32 
SE32 
5£32 
5£32 
SSC1 
SSC1 
s~;i.;1 

SSC1 
SSC2 
S!:H~2 
ssc::! 
SSC2 
S~lJ L 
BIJ :L1 
SIJl.L 
S\Hl 
SIH2 
Sl.Jl 2 
SIH2 
SW12 
SW21 
81·!21 
SIJ2.L 
SW21 
81·!22 
SIJ22 

SUMMER 
FALL 
WINT El:;; 
SP FUNG 
SUMMFJ'i: 
Ft~LL 

IJ.fNTER 
GF'f(JNG 
SlJMMEl'i: 
FALL 
WINTER 
SF'f(.£NG 
!JUMMEf\ 
F fill .. 
~J I.MTEl'i: 
SPRING 
SUMMER 
FALL 
SF'f(ING 
SUMMER 
FALL 
f:lPFUMG 
SUMMER 
VALL. 
lJINTEf\ 
RPF~HH:l 
SIJMMER 
FALL 
IHNTEI': 
SF"F~rnG 

SUMMER 
f1iLL 
IJINTEFi 
5F'RING 
SUMMER 
Fi":LL 
~JHfTI];• 

f:ll-"F•IN!.1 
GUMtlEf( 
FM.I_ 
lo.1ItHER 
Si''RING 
SIJMMER 
F AL: .. 
WINTER 
SF'R.lNG 
SUMHEl'i: 
FALL 
wrwrrn 
SF·t::ING 
51JMtfEl'i: 
FALL 
WINTER 
SPRING 

• 

ems 

12 
6 
1 
6 
5 
7 
1 
5 
5 
6 
2 
6 
B 
8 
2 
5 
8 
7 
4 
6 
4 
4 
6 
4 
5 
8 

16 
11 

5 
6 

16 
11 

9 
16 
2'>' 
20 

9 
16 
29 
20 

1 
·1 
7 
4 
1 

B 
5 
6 
8 

15 
11 

6 
8 

• 

CATCH/UNIT EFFORT 
MEAN NIN MAX 

0.167 
o.ooo 
(),0()0 

12.833 
2.400 
1.~!86 

o.ooo 
14.200 
0.200 
0.833 
o.ooo 

50. 50() 
12.625 

0.500 
o.ooo 
3,0()0 
0.250 
o.ooo 

13.500 
5,000 
6,000 
7,750 
(),5()0 
0.2::;0 
o.ooo 
7,750 

10.813 
4,091 
o.ooo 
7,333 
0.250 
0,273 
o.ooo 

156.625 
73.241 
29.70.0 
0. ooo 

97,000 
68 .c,90 
21, !''j()O 
o.ooo 

3i>. 2~:;0 
:~ • El!':i7 

40.500 
o.ooo 

27,EIOO 
6.750 
2.000 
o.ooo 

33. 5\)i) 
10.46i' 
1:.~.091 
o.ooo 
5.ooo 

• 

0 
() 

() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(l 

1 
0 
0 
0 
0 
0 
o· 
0 
() 

0 
0 

1 
0 
0 

55 

0 
69 

1 
4 
0 

230 
61 

2 
0 
B 
1 
0 

47 
25 
20 
27 

1 
1 
() 

30 
66 
13 

0 
;3;3 

2 
2 
0 

1380 
730 
120 

0 
860 
786 
130 

0 
110 

9 
11'>' 

0 
138 

54 
'i 
0 

128 
94 
90 

0 
37 

. ·.• 

· TEMPERATURE CC> 
MEAN MIN MAX 

25, OOB~5 
1•1. :36<117 

~.), ~.iOOO 

13. 52~:)() 
24. 4~)00 
10,B:l4:5 

~:=;. !:j()()() 

14.3000 
24. 4~)()0 

9.:i417 
3. '7000 

14.IB33 
2•l. 6562 
12.0~.)62 

;3 I 700() 
14.4?00 
24.5196 
10. s:m? 
14.B'i':5B 
24.8667 
13.5750 
14. El'i'58 
24.B667 
1 3 • ~i"J::'.iO 
3,7200 

13.1'i'37 
24 .n-;94 
14.:'51132 
~i. 72()() 

1'l .1B:B 
24,·n:1.:! 
14.5Hl2 
3. :toa::i 

13, J 9El0 
24.6603 
16.2s·n5 

;5 .1 ?05 
13. 22:rn 
24. 6f.10:~ 
16. 29ns 

3,0000 
1~).0/!)0 

2:5. o::;oo 
11t1750 
3. 00()0 

14. 2!'.:.00 
25.0312 
D ,0600 

3.5!:i83 
14.1375 
2:5.0900 
14 I 5'}09 

~i • ~.) ::;s ;3 
14 .1Jn> 

• 

2~~. 0 
6.0 
5.0 
9,2 

23.0 
5,9 
5.0 

10. () 
23. 0 
5.9 
2. () 
6.2 

23,0 
5,0 
2.0 
6.2 

2:5. 0 
5,0 

10. :~ 
23.4 

10.2 
23.4 
~). ~5 

1.0 
7.0 

22.9 
4.0 
1.0 
7,0 

22.9 
4.0 
0 'I 

'"-

22 •. 3 
6.0 
0. 2 
4.f.. 

22.3 
6.0 

10.0 
23. f.) 
6.0 
2.5 

10.rJ 
23.5 
6.0 
1.0 
7,0 

23.3 
•l. 9 
1.0 
7,0 

26. ~3 
2;3. 9 
6.0 

19.1 
25.0 
J.9. 7 
6.0 

19.1 
25,0 
17.8 

19,8 
27.0 
20.7 

19.0 
27.0 
20.0 
HJ, 5 
26.5 
20.5 
H1,:'.i 
26. ~5 
20. ~3 

6, 8 
19.8 
28.0 
20. fl 

6 .13 
.t 9. fl 
28.0 
20.a 
6,0 

22+9 
2•:r,o 
22.5 
6.0 

2:~. 9 
2'i',O 
22.s 

3. ~j 
17. 8 
26.0 
18.2 

17.f:l 
26,0 
20.7 

20.5 
28.0 
21.1 
6,5 

20.5 

--·· 

!3t1LIN ITY < PF'T> 
MEAN HIN MAX 

~i.0625 
4.4:t67 
2.0000 
fj I ::rn 0 () 

12 • 4 ~.)()0 
11, 2B::57 
2.0000 
a • ::rn o o 

12.·l~)()() 

10,IB3:3 
4, n)OO 
6.5000 

11.:wl3 
10.8750 

4 • ?!'.)() () 

6. onrn 
11.281:3 
10128!57 
5. ~)()00 
9.6417 
9, ~iOOO 
5.5000 
9 I 72:'.'iO 
9,50()0 
j I 30()() 
4,!)"714 
8.IM38 
B, 1364 
1..3000 
5 ,()()()() 
8,B4::58 
8I1:364 
3. 229~~ 
:3. 1044 
7. 66!':i2 
7. :moo 
3. :~2'J2 
3.]~i44 

7.66!52 
7. 3000 
5. 7::;00 
-1. 2!'500 

1016•1:~9 
B,0000 
!) • 7~)()0 

4.4500 
10 .1~363 

9.4000 
2.5000 
3.0000 
7.6667 
716fJ18 
2.5000 
3.0000 

• 

1.0 
o.o 
2.0 
4.0 

1.0.0 
6 I() 

2.0 
4.0 

10.0 
6.0 
2.0 
5.0 
9.0 
7.0 
~.o 
5.0 
9.0 

. 7.0 
4.0 
8.0 
6. () 
4. () 
B,O 
6.0 
0. () 
o.o 
5.0 
3,0 
(). 0 
(). 0 
5,0 
3. () 
o.o 
(). 0 
3. 0 
o.o 
0 I 0 
(). 0 
;·5. 0 
o.o 
0::- c:
""'• d 
2.0 
6.0 
4. () 

2. () 
6.0 
4.0 
(). 0 
o.o 
3,0 
3.0 
o.o 
o.o 

9. ~) 
IL() 
2 I() 

12 I() 

14. (} 
17.0 
2. 0 

12.0 
14.0 
17.0 

[J.0 
11. I 0 
1:5. 0 
1~:jt0 

8. i) 

11. 0 
L3.0 
15. (.\ 
7.0 

12.0 
13. () 
7.0 

1:.!. 0 
D,O 
7.0 
8. () 

11.0 
j.~5.0 

7 I() 

0. () 
1:l • () 
13. () 

'i'. () 
fl I(} 

10 I() 

1:1.. 0 
<;>. () 
f.l. () 

:LO'() 
11.0 
6.0 
6.0 

1 ~:i. () 
13 I 0 
6,0 
6.0 

15.0 
1~5. 0 
9,0 
7.0 

12.0 
14.0 

'i'. () 
7,0 

• 

I-' 
N 
CJ'\ 

• 
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Table 42 . - Continued. 
L, XANTHURl.JS l:ll~MONAL MEAN CATCH F'EI;; UNIT EFFORT (N/T)-.1.9'76, 

CrHCH/lJNIT EFFOl\T TEMPERATUl;:E (C) SALINITY ( F'PT> 
Loc':r.'IHJN t-iE(lSON OBS tlE{1N MIN MAX MF::i'1N MIN MAX MEAN MIN ~lfiX 

SW22 SUMMER 15 0.133:3 0 . 1 2510900 23.3 28.0 7176667 3 14 
SlJ22 FALL. 1.1 016364 0 3 14.5409 •1 • 9 21, :L 7. 636:56 3 14 
lJ-11 vi INTI:!~ 5 (). ()0()0 0 0 2.9200 .o.5 4,9 3 I 57~500 0 8 
vJ- .L 1 Sf'IUNG 12 10.2500 0 47 1~5.0767 7,1 2310 1. '::i6Mi'1 0 B 
w-u BUMMEI~ 22 15.5455 0 90 24. 9:,qs 23.3 20.0 5.74B92 2 10 
W-11 FALL 1.5 9.066'7 0 29 17.0D3 5,9 23.0 ~.i. 80000 0 1:3 
W-12 WINTER 5 0.0000 0 0 2.9200 o.5 4,9 3. 5nrno 0 8 
~J-12 SF' RING 11 19.0000 0 145 14.5864 .7.1 23,() 1.70707 0 8 
(J-12 BUMMER 2:L 20.6667 0 188 25.0000 23.3 2B,O 5,·n.s90 2 j,() 

i.1-12 FALL 16 4.8750 0 34 1615:594 5,9 2:5. 0 ~:;,4;:p50 0 q 
W-21 WINTER 2 o. oo·oo 0 0 211n.iO 1113 3.0 2, !:iO()OO 2 4 
l>J-·21 SF'RHH3 5 1.0000 0 4 1311000 6.5 17.5 o I nrnoo 0 :~ 
IJ-21 · SUMMEI::: 9 51. 6667 1 L:.!O 2~:'.i. T722 24.1 27.o 3 .so:'556 2 .,. 

"' l·l·-21 FALL 7 6.8571 0 22 16 1 L~57 6.0 2~~ I 0 4144048 0 7 
W-22 l.JI NTET~ 2 010000 0 0 2.1n:;o 1.a 310 2150000 2 4 
W-·22 SF'F(!NG t) 10.0000 0 41 13.1000 6.5 17.5 o. nrnoo 0 2 
lJ-22 EUMMEF: 9 9.1111 0 56 2517167 2411 2'710 3180::;::;6 2 5 
(,)-22 FALL. 7 715714 0 20 1611:357 610 23.0 4144048 0 7 
W·-31 WINTEr~ 5 0.0000 0 0 3.61'75 112 7.0 1. <)2:'500 0 4 
(J-31 SF'f'\INO s 1815000 0 75 1410312 .. 6.5 21,3 ()I 713::;·71 () 4 
W·-31 BUMMEf\ 12 24. 9it>7 1 73 2416792 2312 26.1 411250() 2 6 
[,J-31 FfiLL 10 1316000 0 54 1516467 6 .. -oi::l 21.4 4138333 0 7 
W-32 lJINTER 5 0.0000 0 0 316j.75 1.2 7.o 1.02500 0 4 
~1-32 tiH\ING 8 12.2500 0 52 1410312 615 21.3 0.82143 0 4 I-' 

N 
lJ·-32 SUMMER 12 0,3333 0 4 2417000 23.2 26.1 4 112500 2 6 '-I 

W-32 FALL 10 0.4000 0 3 15.6467 6.5 21.4 41;313333 0 7 



Table 43 . - A chronological sumnary of temperature avoidance studies on spot, Leiostornus xanthurus. All tests 
were conducted at near air-saturated levels of dissolved oxygen and pH of 7 to 8. 

DATE REPLICATE NO, OF 
FISH 
PER TEST 

LEIOSTOMUS XANTHURUS 

7 OCT 71 

2 AUG 74 

16 AUG 74 

31 OCT 74 

5 AUG 75 

26 AUG 75 

6 OCT 75 

7 OCT 75 

31 OCT 75 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

4 
4 

4 
4 

4 
4 

4 
4 

3 
3 

3 
3 

4 
4 

3 
3 

3 
3 

SIZE 1:;;ANGE 
<TL IN MM) 
MIN, M1~X. 

:L16 
112 

58 
57 

117 
98 

102 
110 

69 
74 

110 
108 

75 
75 

76 
75 

87 
82 

139 
136 

71 
81 

138. 
120 

120 
130 

ElO 
79 

120 
118 

87 
102 

103 
81 

96 
87 

• • - ____ ._ -• 

SALINITY LIGHT LEVEL 
CFODT 

<PPT> CLUX> CANDLES> 

7 
7 

7 
7 

6 
6 

5,5 
!5. 5 

7 
7 

6 
6 

6 
6 

6 
6 

21~5 
2:L5 

215 
215 

2:L .5 
21.5 

21::; 
215 

215 
215 

2:l:) 
215 

21~1 
215 

215 
215 

215 
215 

• 

20.0 
20.0 

20.0 
20.0 

2.0 
2.0 

?O.O 
20.0 

20.0 
20.0 

20.0 
20.0 

20.0 
20.0 

20.0 
20.0 

20.0 
20.0 

• 

ACCLIMATION 
TEMPERATURE 
CC> CF> 

20 
20 

27 
27 

26 
26 

13 
13 

27 
27 

28 
28 

20 
20 

20 
2() 

18 
18 

68 
68 

80 
80 

7B 
78 

55 
55 

80 
80 

82 
82 

68 
6El 

68 
68 

64 
64 

• 

AVOHIANCE. 
TEMPERATURE 
CC> <F> 

26 
26 

30 
;30 

30 
33 

22 
27 

31 
30 

' 31 
33 

27 
27 

21S 
24 

26 
28 

78 
78 

86 
86 

86 
91 

71 
ElO 

87 
86 

87 
91 

80 
80 

78 
82 

• • 
td 

• 
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Table 43 . - Continued. 

----------------------------------------------------------------------------~--------------------------------------------------flATE · REPLICATE NO. OF SIZE RANGE SALINITY LIGHT LEVEL ACCLIMAT:CIJN AVO:C DANCE 
FISH <TL IN MM> <FOOT TEMF'El:~ATUl:::E TEMPERATURE 
PER TEST MIN• M1~X. <PPT> <LUX> CANDLES> (C) <F) <C> <F> -------------------------------------------------------------------------------------------------------------------------------

LEIOSTOMUS XANTHUl~IJS 

26 NOV 75 1 
2 

4 MAY 76 1 
2 

5 MAY 76 1 
2 

27 MAY 76 1 
2 

2 JUN 76 1 
2 

13 AUG 76 1 
2 

17 AUG 76 1 
2 

18 AUG 76 1 
2 

20 AUG 76 1 
2 

.4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

3 
3 

4 
4 

4 
4 

> ., 

73 
84 

42 
38 

36 
36 

46 
36 

40 
44 

81 
91 

108 
82 

84 
58 

61 
·75 

82 
93 

47 
48 

46 -
44 

<·9 
65 

42 
60 

89 
114 

120 
86 

108 
77 

70 
93 

. 3.5 2'1!:) 20.0 14 57 28 82 
3,5 215 20.0 14 57 22 71 

4.5 215 20.0 16 60 27 80 
4.5 215 20.0 16 60 28 82 

4,5 21.s 2.0 16 60 26 713 
4.5 2:L .5 2.0 16 60 26 713 

-
6 215 20.0 16 60 31 87 
6 215 20.0 16 60 28 82 

5.5 21.5 2.0 21 6'7 3() 86 
5.5 21.5 2.0 21 6'7 30 86 

9 215 20.0 213 82 3016 87 
9 2:15 20.0 28 82 3016 8'7 

8 215 20.0 2~5 77 27.8 82 
8 215 20.0 25 77 27.8 82 

8 21.5 2.0 25 77 31.7 89 
8 21.5 2.0 2~) 77 31.7 €19 

8.5 215 20.0 26 78 32.a 91 
8 0:-tJ 215 20.0 26 78 32.a 91' 

• 

I-' 
N 
(0 

I 



Table 43: - Continued. 

DATE REPLICATE NO. OF 
FISH 
f'ER TEST 

SIZE FMNGE 
<TL IN MM> 
MIN• MAX. 

SALINITY 

CPPT> 

LIGHT LEVEL 
<FOOT 

CLUX> CANDLES> 

ACCLIMATION 
TEMPEl~1~TIJRE 

CC> <F> 

AVOIDANCE 
TEMPEr~ATUF~E 
(C) ff) 

------------------------~---------------------------------------------------------------------------------~--------------------

LEIOSTOMUS XANTHURUS 

10 SEP. 76 1 .4 71 98 

1 OCT 76 1 4 96 122 

2 NOV 76 1 3 112 115. 
2 3 92 1 l:l 

4 NOV 76 1 4 101 121 

6 APR 77 1 4 21 24 
2 4 23 2'] 

20 APR 77 1 4 26 31 
2 4 27. 30 

4 MAY 77 1 4 36 50 
2 4 36 52 

5 MAY 77 1 6 41 48 
2 4 41 ~53 

13 M1W 77 1 4 41 57 
2 4 47 65 

4 ... . "' 

7 
7 

7 

6.5 
6.5 

6 
6 

7 
7 

7 
7 

7 
7 

21!5 

21~5 
215 

2:L~5 

2:L5 
215 

2:L!'5 
21!5 

215 
215 

21.5 
21.::; 

215 
215 

2.0 24 

20.0 20 

20.0 10 
20.0 :lO 

20.0 10 

20.0 1 '' ... 
20.0 12 

20.0 15 
20.0 15 

20.0 19 
20.0 19 

2.0 17 
2.0 17 

20.0 113 
20.0 113 

75 28.9 84 

68 28.3 82 

50 113. 9 66 
50 18.9 66 

50 23.9 75 

53 20 l18 
53 20 68 

59 26 78 
59 213 82 

66 22 71 
66 27 8() 

62 2'] 84 
62 29 84 

64 30 86 
64 28 82 

...... 
w 
0 



• •• • • • • • • • ·• • 

Table 43 . - Continued. 

------------------------------------------------------------------------------------------~------------------------------------
IIATE REPLICATE NO, OF SIZE f{ANGE SALINITY LIGHT LEVEL ACCLIMATIIJN AVOIDANCE 

FISH <TL IN MM) <FDDT TEMPERA TIJl~E TEMPERATUF~E 
F'ER TEST MIN, MAX, ( F'F'T) <LUX> CAN[ILES) CC> <F> <C> (F) 

-------------------------------------------------------------------------------------------------------------------------------
LEIOSTOMUS XANTHURUS 

19 MAY 77 1· 4 30 32 7 215 20.0 '')'') ..:.....:.. 71 '-29 84 
2 4 33 58 7 21!'.i 20.0 2:~ '71 28 82 

24 M1W 77 1 4 #")I:' 
.:..;:;J 31 7 2:L~5 20.0 24 75 27 80 

2 4 25 31 7 215 20.0 24 75 29 84 

27 MAY 77 1 4 27 35 7 21.5 2.0 24 75 27 80 
2 4 34 42 7 21.5 2.0 24 75 28 82 

9 JUN 77 1 3 46 55 7 21.5 2.0 2:L 69 31 87 
2 3 51 59 7 21.::; 2.0 2:L 69 31 87 I-' 

w 
t--1 

19 JUL 77 1 4 65 78 8.5 215 20.0 30 86 34 93 
2 4 61 "78 8 ... 

,;:;i 215 20.0 30 86 34 93 

26 JUL 77 1 4 92 102 8 215 20.0 27 80 30 86 
2 4 94 109 8 215 20.0 27 80 32 89 

27 JUL 77 1 4 90 100 B 215 20.0 26 78. 31.5 88 
2 4 104 122 8 215 20.0 26 78 31.5 88 

•·' 
25 AUG 77 1 3 70 106 8.5 2:L • 5 2.0 24 75 34 93 

2 3 102 125 8.5 21.5 2.0 24 75 32 89 



Table 44. - Components for the multiple linear regression equation to estimate avoidance temperatures (C) for the spot, Leiostomus xanthurus, 
*=Significant at P.05 or greater; and **=significant at P.01 or greater. 

Constant (a) = 18.843 F(2, 62) = 56.270** 

Standard Error of Estimate = 2.1.95 R = 0.803** 

Mean Correlation (r) Regression Standard 
Variable (Xi) Jhl Wjth Y Coefficient (bi) Error (bi) 

Acclimation Temperature (C) 21.0 o. 785** 0.509** 0.051 

Ligh·t Level (lux) 170.3 -0.250* -0.007~ o.OP3 

• • • • • • • • • 

N = 65 

2 R = 0.6'15 

Standardized 
Reg, Coef, 

0.767 

-0.157 

• 

1--' 
w 
N 

• 



• • • • • • . .. • . ~- . • • • 
table 45 - T, MACULATUS SEASONAL MEAN CATCH f'EH llNI'T EFFORT <Nlr>-197:.=i+ 

"f .:• .. 
CATCH/UNIT EFFORT .TEMPERATIJl\:E CC> !3ALINITY C F'PT> 

1 LOCATION SEASON OBS MEAt~ MIN MAX MEAN M:cN MAX MEAN MIN MAX 

CHA! SF'RlNG 3 0.0000 0 0 13.0500 300 22.a 5.136667 1.0 12.0 
CHA1 SUMMER 5 0.0000 0 0 24o'?::i00 22.0 26.1 5020000 2.0 9,0 
CHA1 FALL 2 0.0000 0 0 1503250 !0.3 20.0 4,00000 o.o 9,0 
CHA2 WINTr:":R 1 0.0000 0 0 600000 6.0 6.0. s. 7:5000 5,5 610 
C:HA2 SF'RIMG 3 0.0000 0 0 12+3000' 3.0 22+13 4.03333 o.o 12.0 
CHA2 SUMNEI~ 14 0.0000 0 0 24·,5429 21.0 2Bo9 5.05495 o.o 10.0 
CHA2 F1~LL 7 0+4286 0 3 14.~5000 9,9 20.0 3+75000 1.0 10.0 
CHA3 WINTER 1 0.0000 0 0 7; 6~100 7,4 7,9 4,00000 4,0 4,0 

---·····- ---··. CHA3 SF'f~ING 3 (J,0000 0 0 12.6667 4.0 22oi3 2.00000 OoO 6.0 
CHA3 SUMMER 

__ ... ---4- o·; 0000 6 0 25 ;3250 24o2 - 26o2 ... "2 ;00006 ___ 0;0""'" ------ 4,0 
C:HA3 FALL 3 0.0000 0 0 14 .23:33 11.2 16o5 2.25000 1o0 3,0 
CHA4 WINTER 1 0.0000 0 0 5,3 o.o 
CHA4 SPIUNG 3 0.0000 0 0 12.11333 4.0 23.0 1o13:333~~ OoO 6.0 
CHA4 SUMMER 13 0.0000 0 0 25 .6577 . 20.1 2a.2 2. 04 1.?68 o.o 5.5 
CHA4 FALL B 0.0000 0 0 14;8062 10.0 19o0 2.50000 0.5 5o0 
CHA5 SPRING 3 0.0000 0 0 12.6::;00 5,0 23.0 0, 133~53;3 o.o 3.0 
C:HA5 SUMMER 5 0.0000 0 0 25;2350 21•8 27.0 1+23750 o.o 3,5 
CHA5 FALL 2 0.0000 0 0 17o47:':io 15.9 19 .• 0 0.00000 OoO o.o 
E·-11 WINTEI~ 4 0.0000 0 0 4.0625 1. a 600 o. ,!,51333 o.o 1.5 
E-11 SF'RING B 2.0000 0 13 11. 7562 1.0 23o5 3 .6~.i625 OoO 11 oO 
E-11 SUMMEI;: 11 11.1fJ18 0 96 25.9192 23.0 30.0 4.613687 o.o 9o5 
E-11 FALL 5 5,2000 0 14 15.5900 11.3 19.0 4,40000 2.0 9.0 
E-12 WINTER 4 0.2500 0 1 4.0625 108 6.0 00213333 o.o 1.5 
E··12 Sf'RHIG 8 3.3750 0 19 11.9812 1.0 23.5 3. 87:5()0 o.o 11.0 I-' 
E-12 SUMMER 11 200909 0 8 26 .• 0364 23,0 30.0 4o31J773 o.o 9,5 w 
E-12 FALL 4 7.7500 1 17 15.2500 :l 1 • :3 19.0 4.75000 2.0 9,0 w 
E-21 WINTER 5 0,2000 0 1 4.7:300 1 .13 7o7 2.45000 o.o 4,5 
E-21 SPRING a 1.sn;o 0 7 11. 8:312 1.3 23,5 2.65625 o.o 9,5 
E-·21 SUMMER 22 1.1810 0 4 25.~>500 20o9 29o0 4.21591 o.o 9,5 
E·-21 FALi_ 16 1,6250 0 7 16.1544 9,3 19d1 3.142:H o.o a.o 
E-22 wrnrrn 5 0.0000 0 0 4. 7;rno 1.a 7,7 2 .:57500 o.o 4,5 
E-22 RF'RING 7 0.0000 0 0 12.9500 1.3 23,5 1. 928:'5'7 o.o s.o 
E-22 SUMMER 21 ·o. 0000 0 0 2505690 20o 1'J 31.3 4.142136 o.o 9,5 
E···22 Ff.ILL 13 0.1538 0 1 15.9958 9,3 :i9.6 3. :~9583 o.o a.o 
E-31 WINTER ·'l 0.0000 0 0 3.3917 2.0 5,5 0.83333 o.o 2.0 
E-31 SPRING 7 1,5714 0 7 11.1929 2o0 22.a 2.67857 o.o 9,·o 
E-~U SU MM El;; 6 1, 1M1'J 0 3 24.•1:=;93 2:3.0 26.4 2.41667 o.o 7,0 
E-31 FALL 4 a.2::;00 0 13 15. f.;l25 11.4 19.6 30113750 1.0 13. 0 
E-32 WINTER 4 0.0000 0 0 3,3917 2.0 5,5 0.13:3333 o.o 2o0 
E-32 SPRING 7 0.0000 0 0 11, 11J29 2.0 2200 20671357 o.o 9.0 
E-32 SUMMER 6 0 .00<10 0 0 24.9583 23.0 26.4 2.41M17 o.o 7.0 
E-32 FALL 4 0. 2~500 0 1 l~"i.6125 u. 4 19.6 3 • 1 13'7:')0 1.0 a.o 
E·-41 WINTER 4 0. 7.'500 0 2 303292 2.0 ·5.i 0.66667 o.o 2.0 
E-41 SPF: ING 7 3,0000 0 13 10.935'7 2.0 22.a 1.96429 o.o I} o 0 
E-41 SUMMER 13 1.1538. 0 .,. 

;:J 25.0692 19.1 20.0 2.:565:38 o.o 6.0 
E--41 FALL 9 3. 222:;,~ 0 7 14.5000 9,9 11'J +O J,OKn3 0 .,. • ;J 5.0 
E-42 WINTER 4 OoOOOO 0 0 3. ~-1292 . 2.0 5o 1 0. 666.S'J o.o 2.0 
E··.42 SF'IUN13 7 0.0000 0 O· 10.9357 2.0 22.0 1.96421'} o.o 9.0 
E-42 SUMMER 14 0 .1429 0 2 25 .2·106 19o1 20.0 2016071 o.o 600 
E-42 F{'lLL 9 004444 0 2 14.5000 9o9 19o0 3+08333 0,5 5,0 
E-51 WINTER 4 1.0000 0 4 3,3000 1 oO ::;,3 0.00000 o.o OoO 
E-51 SF'r\l!JG 5 006000 0 2 12.6400 2o0 21.6 1125000 o.o 3o5 
E-51 SUMMER 6 HloOOOO 1 35 26.0500 23.9 29,9 1.29167 o.o 4+0 
E-51 FALL 1 78.0000 18 78 u.2:soo H>tO :l.6.5 1.25000 l .O 1.5 td 



Table45 . - Continued, 
T1 M1'.1CULATUS SEASDW\L MEAN CATCH PER UNIT EFFORT (N/T>-1975 I 

CATCH/UNIT EFFORT TEMPERATIJl~E <C> SALINITY <PPT) 

LOCATION SEASON UBS MEAN HIN MAX tlE:AN HIN MAX MEAN MIN MAX 

E-52 WINTER 4 0.0000 0 0 313000 110 5.3 0100000 010 010 
E-52 SPRING 5 214000 0 10 121 moo 2.0 21..!> 0 .6:5000 010 3.5 
E-t"i2 SUMMER 7 015·714 0 4 2517214 23.5 28.9 1. ::~ 1J167 010 410 
E-52 FALL 1 3,0000 3 3 1612500 16.0 16.5 1.25000 110 115 
E-61 l~INTER 4 0.0000 0 0 313000 110 513 0100000 010 010 
E-61 SPIUlm 5 0.2000 0 1 121uoo 2.0 21.l.1 0 I 6~5000 010 3.5 
E-ti1 SUMMEr\ 7· 10.2057 1 26 25.4821 2110 21:119 1.0'773B () f 0 4,0 
E·-61 FALL 2 30.5000 22 39 17.3750 15.5 19.0 0100000 010 o.o 
E-62 WINTER 4 0.0000 0 0 3.3000 1.0 513 0.00000 010 010 
E-62 SF'RINIJ 5 214000 0 12 12 11100 2.0 21.6 0.65000 o.o 3,5 

E-62 SUMMER 7 0.4206 0 2 2514821. 21.a 28.9 1.07738 010 410 
E-62 FALL 2 1.5000 0 3 1'7I37::i0 1515 19.0 0100000 010 010 
NE11 SPl;:ING 3 2.0000 0 6 18.3667 919 24.3 1 f 0133~33 o.o 3.s 
NE11 SUMMER ·'> 21 s:133 0 6 25 I 5{;67 2218 27.5 0.75000 010 ;3,0 

IJE12 SPIUNG 3 416667 0 8 1913667 91"1 2413 1 • 013;3;3;3 o.o 315 
NEt2 SUMMER 6 7 183:33 0 22 25 .:5.667 22.a 2715 o, nrnoo o.o 3,0 

NE:l2 Ft~LL 1 410000 4 4 16 I 8:500 1617 17,o 0,50000 010 1.0 
NW11 WINTER 2 010000 0 0 5 I 9:500 513 7,5 0100000 o.o o.o 
N~111 SPRING 7 3.1429 0 7 12.9786 3.0 2310 1.·07:1•13 010 415 
NW11 SUMMER 5 318000 0 12 25. ~~625 23.0 2618 l 1 762::;0 010 315 
NWU FALL 2 22.0000 16 28 1813:500 1615 .2010 0.00000 010 010 
NW12 ~IINTEF~ 2 010000 0 0 519500 5,3 715 0.00000 010 o.o 
NW:L::? SPRING 5 0.4000 0 1 1314600 310 23.o 1.20000 010 4,5 
NW12 SUMMER 4 0.0000 0 0 2419958 23.0 2615 1•31?58:3 o.o 3,5 
NW12 FALL 2 1.0000 0 2 18.3500 1615 20.0 o.2::;000 010 110 I-' 

IU11 SPRING 2 010000 0 0 1811750 13f13 2310 212:sooo 1· .5 . 310 w 

rH 11 BUMMER 3 013:333 0 1 26.416'7 2415 28.5 3.013:333 010 615 
.i::--

Rll2 SPF~ING 2 0.0000 0 0 1811750 1318 23.0 2 .2~5000 115 310 
RI12 SUMMEI~ 3 0.0000 0 0 2614167 241.5 213,5 31013333 010 615 
RI21 SPRING 1 0.0000 0 0 2215000 22.0 23.0 2175000 215 3,0 
RI21 SUMMEI::: 3 013333 0 1 26.03:33. 24,5 27•0 211666'7 o.o 3,5 
RI22 SF'l:;:INO 1 010000 0 0 221:'.iOOO 22.0 2310 2. 7::;000 2.5 3.0 
r~I22 SUMMER 3 . 010000 0 0 2610333 24,S 2710 2116667 o.o 315 
SE01 SF'RING 5 016000 0 1 16.9400 914 21113 8170000 6.5 1210 
SE01 SUMMER B 213750 0 11 25. ~j875 2318 2915 8.6:5625 o.o 14.0 
SE02 SPfUNG 5 110000 0 3 17 I ~)400 914 21.s 8170000 6.5 12.0 
SE02 SUMMEI~ 9 0.8089 0 5 25.5222 23.8 29.5 8.69444 010 14.0 
SE11 SPF\ I MG 5 212000 0 4 . H115500 9,4 21.0 61130000 3,5 1210 
SE11 SUMMER 11 3.1818 0 .11 2513636 22.3 213.0 010027;3 o.o 1410 
SE11 FALL 3 15.3333 0 27 16.3500 10.0 20.5 6.25000 315 1110 
SE12 SF'IUNO 5 012000 0 1 16.5500 9,5 2110 61600()0 315 1010 
SE12 SUMMER 11 1. 6:564 0 4 25.3636 221:1 2810 81022·73 010 14.0 
SE12 FALL 3 110000 0 2 1613500 10.0 2015 6 I 2~50()0 31~ 11.0 
SE21 SPRING 5 11.2000 0 45 16.4600 9,9 2110 5 1 .tllO()O 310 a.o 
SE2:l SUMMER 9 1.1111 0 4 2:':i. :;•889 2315 2'715 51:3.92:56 ()I 0 1015 
SE21 FALL 2 2.5000 0 5 2011250 2010 20,5 6. 8'75()0 3,5 9.0 
SE22 SPRING 5 0.2000 0 1 1614600 919 21.0 5.100()0 310 0.0 
SE22 SUMMER 9 0,5556 0 3 25. ~!1389 2315 27.5 5131'236 010 10.5 
!3E22 FALL 2 1.5000 1 2 2011.250 20.0 201s 6.87500 315 910 
SE31 WINTER 3 0.0000 0 0 5,5333 412 610 2116667 010 5,5 
SE31 SPRING 8 210000 0 6 11.2071 110 23.0 4.50000 010 11.0 
SE31 SUMMER 19 417368 0 --'39 2416830 20.1 :20.1 5.30186 o.o 1015 
SE31 FALL 10 3,0000 0 10 15.4200 13,9 2010 4.50000 1.0 9.0 
SE32 WINTER 3 2.0000 0 4 5,5333 4.2 6.0 2.16667 o.o s.s 

• • • • • • tp • • • • • 
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Table 45 . - Continued. 

T. MACULATUS SEASONAL MEAN CATCll PER UNIT EFFORT CN/T)-1975, 

CATCH/UNIT EFFORT TEMPEl;:ATUl:::E < C > SALINITY (PPT> 
LOCATION SEASON OBS MEAN MIN MAX MEAN MIN MAX MEAN MIN MAX 

SE32 SPRING 8 3.000 0 19 u .2071 1.0 23.0 4.50000 o.o 11.0 
SE32 SUM MEI;: 18 1.809 0 14 24. 7172 20.1 28 .1 5.57668 2.0 10.5 
SE32 FALL 9 41.111 0 140 15,9444 11.0 20.0 4, 7:".iOOO 1.0 9.0 
SSC1 ~I IN Tm 8 0.250 0 2 4.9271 0.2 12.0 3. 721357 o.o 6.0 
SSC1 SPIUNG J.1 17,816 0 48 12.7295 1 •. 3 21,9 2;02597 Q,O 9.0 
SSC1 SUMMER 25 35.400 0 238 25.2775 20.3 2'.i'. B" 5.67708 o.o 9.0 
SSC1 F1!iLL 20 121600 0 50 16.2408 9 .13 20.0 4.04500 1 ,() 9.0 
SSC2 WINTER 8 0,7:50 0 4 5. 0~"521 0.2 12.0 3,721357 o.o 6.0 
SSC2 SPIUNG 11 48 • '709 0 180 12. 721¥5 1. 3 21.9 2. o:~~:;·n o.o 9.0 
SSC2 SUMMER 24 100.91'7 0 810 25.12136 20.3 29.1~ 5.65465 o.o 9,0 
SSC2 FALL 21 34.714 0 102 16.21i'18 9.8 20.0 J.91465 1.0 9 •. o 
SW11 SUMMER 4 63.250 31 88 24.7292 22.0 27.8 6. 3'7!'300 2.0 9.0 
Sl~11 FALL 3 36.333 3 55 17,8:l67 10.6 23,8 =5.58333 o.o a.o 
St.J12 SUMMER 1 35.000 35 35 22.2500 22.0 22.5 'J,00000 9.0 'i' .o 
StJ12 FALL 2 9.000 3 15 15.2'750 10.6 :.w.o 1.50000 o.o 3.0 
SW21 WINTER 3 0,333 0 ·1 5.5000 5,0 6.0 1. '75000 o.o 5.0 
81421 SF'f~ING 6 12.167 0 30 11.~1917 ~·.2 21.0 1.87500 o.o· 7.0 
SW~!1 SUMNER 16 19.313 0 112 25.2.17!5 21.0 29.5 4.67292 o.o 10.0 
SW21 FALL 10 5.200 0 26 14.0854 8.7 18.5 3.:56250 o.o 10.0 
SvJ22 vlINTER 3 o.ooo 0 0 5.5000 5.0 6.0 2 .0133~53 o.o 6.0 
S~J22 SF'RING 6 3 .1,s7 0 19 11. :J~300 3 ... 

'"" 21.0 2.2013:53 o.o 7.0 ·- ·-··-·· - - -- ·-··. 
SbJ22 - ·- -SllMHER. - ---15 ··- .... · ·o ~ 400 - .. ·o· -·- ---- 3 ·· --·-25. on3 · ··--2i;·o-· - ·29, 5--· -- 4. 757f4·- ·- o .o 9;5 
51.122 FALL 9 2 .l1139 0 25 14.7875 El. 7 20.0 3.06250 o.o 10.0 
IJ-11 vJINTER 4 6.000 0 22 6.2125 4.0 a,2 1.12500 o.o 3,0 I-' 
IJ-·11 SF'IUNG 6 a.5oo 0 45 11.4667 3,2 21.0 2,133333 o.o 7.0 w 
W-11 SUMMEI;: 18 32.778 0 132 25.1004 19.9 2B.5 2. 7:5646 o.o a.o lJ1 

LJ·-U FALL 17 59.000 0 162 16.5033 9.1 20.0 1, 112:353 o.o 6.0 
W-12 WINTER 4 o.ooo 0 0 6.~!125 4,0 8.2 1.12500 o.o 3,0 
W·-12 SF'IUNG 6 21.000 0 90 13.5750 3.2 21.0 2,;Jn:iOO o.o 7.0 
~J-12 SUMMEI:.! 20 5,i!iOO 0 35 25.1113 19, CJ 28,5 3,07353 o.o a.o 
W·-12 FALL 17 10.521;> 0 32 15,42::;1 9.1 20.0 1 .1310713 o.o 6.0 
W-··21 WINTER 2 o.ooo 0 0 5.4!500 4,0 6.2 0.00000 o.o o.o 
W-·21 SPRING 6 1.500 0 3 12.2167 2.6 21.0 1.62500 o.o 4,5 
W·-21 SUMMER 3 12,3;33 0 19 25.5167 24,7 26,9. 1.50()00 o.o 4,0 
W-21 FALL 3 22.333 10 39 13. 9!5133 11.0 16,S 1.41667 o.o 2.0 
v1-22 WINTER 2 o.ooo 0 0 5. 4:500 4,0 6.2 (). 00000 o.o o.o 
W-·22 fiPRING 6 20.t67 0 72 12.2167 2.6 21.0 1.62500 o.o 4,5 
W-22 SUMMl::F: 3 o.ooo 0 0 25.5167 24.7 26.9 1.:':iOOOO o.o 4,0 
W-22 FALL 3 54.000 0 132 13.9583 11.0 16.5 1.41667 o.o 2.0 
W·-3l WINTER 4 19.000 0 53 6.i!i500 5,3 a.a 0.29167 o.o 1.0 
W-31 SPRING C' w 2.600 0 6 11. :~700 2.a 21.0 1.70000 o.o 4,5 
W-31 SUMMEI;: 15 15.000 0 67 25.8567 20.9 29.0 2.31::3:33 o.o 13. 0 
W-31 FALL 7 62.143 3 167 15.2286 10.0 113.9 1.87500 o.5 4.0 
W-32 WINTER 4 0.250 0 1 6.6500 5,3 a.a 0.29!67 o.o 1.0 
tJ-32 SPRING 5 0.200 0 1 11. 3700 2.a 21.0 1.70000 o.o 4,5 
W-32 SUMMER 13 0.692 0 6 25.0500 20.9 29.0 1.86538 o.o 5.0 
W·-32 FALL 7 18.143 0 62 15.2286 10.0 18.9 1.89286 o.5 4.0 

EOF: 

tJj 



Table 46. - T. Mr~CULATIJS f)[(.,SIJNAI. MEt'lN CArCH PER UNIT EFFOf\T (N/T>-·.t9'71>t 

• 

LDCA i ION 

• 

CH1:11 
CH1H 
Cll(i! 
CHA1 
CH1i2 
CH1~2 
CIM2 
CHA2 
CH1!i~1 
CH1~:-1 
CH1~3 

CHA3 
CHA4 
CHM 
CHA ti 
CH10·'1 
CH,:15 
CHf.l5 
CH(15 
GHA5 
E-U 
E-11 
E-U 
E·-11 
E-12 
E-12 
E-1:?. 
E-12 
E-21 
E-21 
E-21 
E-21 
E-22 
E-2:~ 
E-·22 
E-;!:! 
F-:.11 
E-·31 
E·-31 
E-31 
E--<32 
E-.32 
E-31 
E-J2 
E-- <11 
E·-41 
E·-41 
E-·11 
E-·42 
E-42 
E-42 
E·-42 
E--51 
E-51 

SE(lSIJN 

WINTE•i' 
SF'flING 
SUMMER 
Ff'1LL 
1-IINTEli' 
SPRING 
Sl.IMMEf\ 
FALL 
WINTER 
SP JUNG 
SUMMER 
FALL 
WINTER 
SPF:TllG 
f.il.JMMER 
FALL 
WINTER 
SPFn:m 
SUMMER 
FALL 
IJINT::::f( 
Sl'·'F: I ~!G 
SUM!ER 
FALi.. 
WINTER 
t>F'f\ T NG 
SUMMER 
Fo~LL. 
lHNTF.R 
s1-·rrnm 
fi!JMMER 
r,:,u_ 
l·JINTER 
SPRING 
Slll1MEI~ 

F1~LL 
WI i·ITEr~ 
SPF;· I NG 
!3l.IMMER 
FALL 
WHHEli' 
SF'I\ ING 
SUl!MER 
f:~LL 

~JHITER 
SPF\ ING 
~llJM11Ef\ 
FALL 
WINTER 
SF'IUNG 
SUMMER 
FALL 
wrnn::R 
SPIUNG 

• 

DUS 

1 
6 
8 
6 
5 
6 

14 
8 
3 
6 
7 
6 
3 
7 

1~ 
l.0 

2 
5 

10 
7 
4 
7 
'l 
6 
4 
"7 
9 
6 
5 

1() 

21 
16 

5 
9 

21 
14 

2 
7 
'J 
6 
2 

9 
6 
~i 

8 
l.2 
11 

5 
7 

12 
11 ,, ... 

5 

• 

CATCH/UNIT EFFORT 
· MEAN MIN MAX 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000. 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O,()COO 
0.0000 
0.0000 
(). 1000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
6,2857 
2 t ~5333 
2,13333 
0.0000 
2.4286 
1.7778 
2.1667 
0.2000 
1.2000 
(),7619 
1.1~.!50 
(),()000 
o. 1111 
0.0476 
0,0/14 
0.0000 
3.1429 
1.1111 
0 .1667 
0.0000 
(). '1286 
0 '">'">">'> . ..:..~.,,... .. 
0.0000 
0.0000 
2, ?:"iOO 
J. ';3333 
1 t 2"727 
0.0000 
0.0000 
0.2500 
0.0000 
0.0000 

12.:woo 

• 

0 
0 
0 
0 
(J 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 -
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
() 

0 
() 

() 

0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
() 

.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

25 
11 
13 

0 
7 

11 
11 

l 
5 
5 
7 
0 
1 
1 
1 
0 
8 
5 
1 
0 
3 
1 
0 
0 

10 
6 
5 
0 
0 
1 
0 
0 

37 

• 

TEMPERATURE CC> 
MEAN MIN MAX 

1.7500 
15.21300 
2416812 
12.0750 
2~9500 

12.6000 
25.1071 
15.2437 
3.8500 

14.6083 
25.2000 
14.4~83 
3.8000 

13.3274 
24.5708 
15.1650 
2,5000 

1219367 
24.7672 
13.8500 
2.1958 

13.7833 
24.6556 
13.4000 

2.1958 
13.7833 
24.6778 
13.4417 
2.0200 

12.5911 
24.6738 
16.2000 
2.8200 

1312354 
24.6738 
17.10QO 
2.7000 

13.0167 
2~s. o~s:=j6 

1212083 
2.7000 

13.0167 
~~ti. 0~j!56 

1212083 
~5 I 7800 

:I. J. 2"llJ<!• 
2•11 5083 
1::'i. 6000 
3.7800 

13.2786 
24. ·133() 
15.6000 
3.2750 

14.4125 

• 

1 • f:i 
10. 1 
23.5 

610 
1.7 
7,0 

22,f.I 
510 
:~ .o 
6.6 

24.0 
7.0 
1. 0 
6,5 

23.2 
6.5 
2. () 
7,5 

23.0 
6.1 
1.5 
7.0 

22.'.? 
5.0 
1 

.,. 
I .;J 

7. () 
22.9 
5.0 
1. 0 
7.1 

'1'"> r-: 
/ll-tt-t\.I 

6.0 
1.0 
7.5 

22. ~j 
6. () 
1.B 
.!115 

22.:::; 
5.0 
1.8 
6 t ~:; 

~~2. 5 
~:; ,() 

0. ~) 
6. :s 

23.2 
6.1 
0.5 
6. ~; 

2312 
6 .1 
3,0 
7.S 

:;!.O 
:L 9, 11 
26.() 
20 t ~l 

6 t:" . _, 
17.4 
28.0 
20.B 
5,3 

:u.2 
26.5 
20.1 
6.3 

21.3 
2610 
21. ~~ 
3.0 

20.0 
2il. ~!j 
22,5 

511 
20.1 
2619 
22.2 
5,1 

2011 
2619 
:!:~. 2· 

4.8 
22. !3 
28.8 
24.1 

418 
22.a 
~.!B, 8 
24, :L 

310 
22.0 
27.5 
19.5 
3.0 

22.0 
27. :;; 
19. ~'j 

7. 'J 
2.t. 5 
~!l1 t () 

21.5 
7,9 

21.s 
2610 
21.5 
3,8 

22.0 

• 

SALINITY CPPT> 
HEAN MIN MAX 

9.0000 
610167 

11.0625 
10.4167 

3.6500 
3,9167 
8,2679 
9,3756 
l.10000 
3.3333 
5.~357 
4,09j3 
0.6667 
2.0714 
4.5000 
4.3500 
2.5000 
1.2667 
3,2111 
2.4286 
410H33 
4.6667 
7.0556 
6.9167 
4.0833 
4.0000 
7.0556 
6.9167 
411000 
2.8144 
6.8333 
614063 
4,1000 
3.1250 
618333 
7.2500 
1.5000 
3.6429 
4.472~ 

4.1667 
1.5000 
3,3571 
4.4722 
4.1667 
1.7000 
2c5476 
4.5000 
4.8182 
1.7000 
2-9762 
4.5000 
4.8182 
2.0000 
213000 

• 

8 
1 
6 
4 
0 
() 

4 
3 
0 
1 
2 
() 

0 
0 
1 
0 
2 
0 
1 
0 
() ., ... 
5 
3 
() 

0 
5 
3 
0 
() 

2 
0 
0 
0 
2 
0 
1 
0 
2 
() 

1 
0 
~~ 
0 
0 
() 

1 
0 
0 
1 
1 
0 
2 
0 

10 
13 

:L5 
16 

8 
10 
n 
14 

'l ... 
6 

10 
'l ,, 
"" 8 
7 

10 
3 
J 
5 
8 
B 
8 
9 

11 
8 
8 
9 

11. 
9 
8 

10 
12 

9 
B 

1() 

1? 
2 

• 

8 
7 
9 
2 
6 
7 
'J 
6 
B 
7 
9 
6 
B 
i' 
9 
2 
5 

I-' w 
O'\ 

• 

----, 

td 
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Table 46 . - Continued. 
T, MACUL.ATU!3 BEMiONAL MEAi~ CATCH F'ER UNIT EFFORT <NIT >···1976. 

CATCH/UNIT EFFmn "rr::1·1F'rnATut~:E CC> !'it• LIN IT Y < F'PT> 
LOCATION SEAf:iflN OBS MEAN MIN MAX MEfiN Mm MAX ME1.'.\N MIN M~)X 

E-51 SIJMMER 7 12.4286 1 27 24.fl214 23.0 26.8 3,50000 2 5 
.. -:- E-51 FALL 6 ·12.1667 0 47 12.6<'167 5,0 22.9 3 .15000 0 8 

E-·52 WINTER 2 0.0000 0 0 3. 27~50 3.0 3.8 2.00000 2 2 
E·-52 Sf'r<INO 5 11.60()0 0 43 14. ,q:25 7,5 22.0 2.30000 0 5 
E-52 SIJMMEI~ 7 2.714~~ 0 6 24, 84 O~.'i 23.0 26.8 3. 50000 2 5 
E·-52 FALL 6 2.0000 0 8 12.666? 5.0 22.9 3.08333 0 8 
E-61 ~JINTER 2 0.5000 0 1 2. 67!50 2.2 3,0 ·3. 75000 :5 4 
E-61 SPRING 5 5.8000 0 18 12. 9:30() 7. () 19,8 1,f.lOOOO 0 4 
E-61 SUMMER 10 6,6000 0 16 - 24. 5000 22.6 26.1 3. a::;ooo 1 6 
E-61 FALL 7 6. 11286 0 29 n,7143 6.0 22.2 2. :-:;oooo 0 8 
E-62 WINTER 2 0.0000 0 0 2,6'750 ·2.2 3.0 3. 7~5000 3 4 
E-62 SF-HING 5 3. 40()0 0 14 12. '1300 7.0 19. fJ J. , 80000 0 4 
E-62 SUMMER 10 1,6000 () 7 24.5000 22.6 26.1 3.85000 1 6 
E-62 FALL 7 0.4286 0 2 n.7143 6.0 '"Jr) '1 

• ._ .. ._ t ... 2. 50000 0 8 
NE11 SPRING 4 8.0000 1 15 14.4750 7.'2 22.1 0. 87~300 0 2 
NEU SUMMER 6 0,0333 0 2 24.6833 23.3 26.0 2. 83:533 1 4 
NE11 FALL 5 0.2000 0 1 1:503400 5,9 21.0 1.00000 0 5 
NE1.2 SPRING 4 10.0000 0 15 14.4750 7.2 22.1 o.snrno 0 2 
NE12 SIJMME!;: 5 1.4000 0 2 24.5950 2;·5. 3 26.0 2.80000 1 4 
NE12 FALL 5 5.0000 2 8 B, 3400 ·5.9 21.0 1. 0000() 0 5 
NE;~t SPRING 1 15.0000 15 15 14.500() 14.5 14.5 1 • 00000 1 1 
HE21 SUMMER 1 0.0000 o. 0 2::;. 0000 25.0 25.0 1.00000 1 1 
NE21 FALL 1 0.0000 0 0 7.5()0() 7.0 8,0 0. 00000 0 0 
NE22 SPRING 1 0.0000 ·O 0 14.5000 14.5 14.5 1 • 00000 1 1 
NE22 SUMMER 1 0.0000 0 0 25;0000 25.0 25.0 1 • 00()00 1 1 I-' 

w 
NE22 FALL 1 0.0000 0 0 7,5000 7. 0 a.o 0.00000 0 () ....... 

~·· N~Jl 1 IJINTEf< 3 0.0000 0 0 :J .4J.67 2.0 ::;,5 1. 13;3;333 0. 3 
tHJ11 SPfUNG 6 0. 833'3 0 3 1::!+0583 6.7 20. 2 1.01667 () 2 
NW11 SUMMER 10 1.70()0 0 7 24.9700 :;:3,5 20.2 3. 720!56 1 6 
NW11 FALL 7 1.142'.il 0 4 14.1143 6.8 23.1 2. !50000 0 7 
Nk112 WINTER 3 0.0000 0 0 3,•H67 2.0 t). 5 1. 933;33 0 3 
NIH 2 SF'f~ING 6 3,0000 0 11 12.0583 6.7 20.2 1+01667 0 2 
N~J12 SUMMER 10 1+6000 0 7 2·1.9650 2~5. 5 26.2 3, 6BO~"i6 1 6 
mH2 FALL 7 o.5714 0 2 14 .1214 6.8 23.2 2, ::'iOOOO 0 7 
Nt•J21 SF'RJNG 1 0.0000 0 0 1-1. 2:':i00 14.1 14.4 0. ()0()()() () 0 
N~J21 SIJMMEf.: 3 0. 33;33 0 1 2•1. 9J.67 24.4 25.5 3. 13;5333 ;5 4 
mJ21 Ff.1LL 1 0.0000 0 0 B.0000 B+O 8,0 1 • 00000 1 1 
Nl•J22 SF'IUNG 1 0.0000 0 0 14.2500 14.1 1'• • 4 0. 00000 0 () 

Nt·J22 SIJMMEf< 3 4. ;333;3 0 12 24.9167 24.4 25.5 3, 13;33:33 3 4 
t!W22 Fr~LL 1 O•OOOO 0 0 8.000() B, 0 a.o 1 • 0000() 1 1 
1\111 WINTER 3 0.0000 0 c 4,3:333 2.0 7.0 1.3~B33 0 ., ... 
f([l 1 SPl~INO 7 0. 00()() f) 0 14. :~:.?.00 6.2 19.7 2.10000 2 3 
IH1:l SUMMER 9 o.oboo () 0 24.9944 23.1 26.8 5.027?8 2 9 
RJ11 f'ALL 6 0.0000 0 () n. r:1950 'J. () 22.5 4,70000 0 Cl 
RI12 l.JINl ER 3 0.0000 0 0 4,;53:n 2.0 7+0 1. 3;3333 0 'I 

"· 
lU12 SPRING 6 0.0000 0 0 14,;3200 6.2 1 (~ . ., 

' t I 2.10000 2 3 
RI12 SUMMEf< 9 0.0000 0 0 24 ,99.44 23.1 26,B :5.10069 2 9 
RI12 FALL. 6 0.0000 0 0 13.El950 7,0 22.5 4,713333 0 a 
r(I2i lHNTER 3 0.0000 0 0 4.5000 2.0 7,0 o. a:~333 0 2 
Rl21 Sf'IUNG 7 o,2857 0 2 15. 7:!:5(} 6.2 22.3 2.00000 0 4 
RI21 SUMMER 11 o.5455 0 6 24 .9864 23.0 26.6 4.75000 1 B 
RI21 FALL 6 0,166'7 0 1 14.3667 6,0 23+9 4.41667 0 a 
RI22 WINTER 3 0,0000 0 0 4.5000 2.0 7. () o.a:n33 () 2 
RI~!2 SF'f<ING 7 O,OO()O 0 0 ~.5.7250 6.2 22o3 2.00000 0 4 



• • 

Table 46 . - Continued. 
T. MACULArus SEnSONAL MEAN CATCH PER UNIT EFFOR1 CN/T)-l97~. 

LOCATION 

RI22 
RI22 
SE01 
SE01 
SE01 
SE01 
SE02 
SE02 
SE02 
SE02 
SE11 
SE11 
SE11 
sr.11 
SE12 
SE12 
SE12 
!3E12 
SE21 
SE21 
SE21 
!3E~~2 

SE22 
SE22 
SE31 
SE":-31 
SE31 
SGH 
8[32 
SE32 
SE32 
SE32 
SEiC1. 
SSC1 
SSC1 
SSC1 
s~;c2 

SSC:! 
fJSC2 
SSC2 
SlH1 
SW11 
S!.Ji 1 
mJ:L1 
St.Ji 2 
Sl.J:L2 
S~J12 
SIH2 
SW21. 
:3W21 
SW21 
SW21 
Sl·l:12 
S~J22 

SEASIJN 

SUMMER 
FALL 
WINTER 
SPl~INO 

SUMMEf< 
FALL 
WIN TEI:;; 
Sf'i\ING 
SUMMEf< 
FM.L 
WINTER 
SPRING 
SUl1MEf< 
Ft~LL 
WINTER 
SPRING 
SUMMER 
FnLL 
!3PfnNG 
SUMMER 
FALL 
SPnING 
SUMMER 
Ft-1LL 
WINTER 
Sf'RJNG 
!:lUMMEF: 
F t1LL 
WINTER 
SF' RING 
SUMMER 
Ft1LL 
l~INTER 
SPtUNG 
SUMMER 
Ft1LL 
l.JIIHER 
Sf'f(ING 
SUMMEf< 
Ft1LL 
lJINTEH 
SF'fnNG 
SUMMER 
FALL 
IJINTER 
SPRING 
SUMMEn 
FALL 
IJINTER 
SF'IUNG 
SUMMER 
FALL 
WINTER 
SPRING · 

• 

OBS 

12 
6 
1 
6 
5 
7 
1 
5 
5 

2 
6 
8 
8 
2 
5 
8 
8 
4 
6 
4 
4 
6 
4 
5 
8 

16 
11 

5 
6 

16 
11 

9 
16 
29 
20 

9 
16 
29 
20 

1 
4 
7 
4 
1 
5 
8 
5 
6 
8 

15 
11 

6 
0 

CATCH/UNIT EFFORT 
MEAN MIN MAX 

o.ooo 
o.ooo 
o.ooo 
1.000 
J.800 
0.143 
o.ooo 
1.•100 
o.ooo 
o.ooo 
o.ooo 

10. ;533 
6.750 
2.875 
o.ooo 
1.200 
0.500 
o.~;oo 

~W.500 

15.000 
12. 2~i0 
o.soo 
0,333 
1.750 
o.ooo 
3.250 
2.375 
3,091 
0. ~~00 

27.000 
2.000 
2.364 
o.ooo 

17. 37!) 
12.759 
10.100 

(). 0()() 

20.375 
33,379 
16.400 
o.ooo 

123. ~)00 
44 I 1.43 

3.5()0 
o.ooo 

22.000 
22.000 

2.400 
o.ooo 

52.::!50 
13.467 
16.818 
o.ooo 
0.250 

' 

0 
() 

() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
:~ 

0 
0 
0 
6 
(.l 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
3 
6 
1 
0 
5 
0 
0 
0 

48 
34 
22 

0 
3 
2 

57 
80 
48 

1 
1 
5 
() 

12 
13 
19 

1 
130 

7 
<J 
0 

1Hl 
90 
4() 

0 
12B 
18;..~ 

76 
0 

230 
180 

12 
0 

53 
160 

7 
0 

285 
78 
75 

() 

1 

TEMPERATURE <C> 
ME~N MIN MAX 

~!5100£B 

J4.3667 
5. ~)0()0 

1 :3 , ::;2~~jO 
24.4500 
10.814:5 

5.5()0() 
14,;5000 
::.!4 I 450() 

9.3417 
3.700() 

14 ,B;:JJ3 
2·1·6~·if.>2 
12.0~562 

3 I /'000 
14.4700 
24 I !'j1 <J6 
11. 71.2~) 
14, El'.i'58 
24.866'1 
1 ;5. ::'i7!'.i0 
14.8958 
24.8667 
13.!'.'i7~'i0 
3.7200 

L5 .19:57 
24. 7:"i94 
1'l t ~j 1.82 
3. '7200 

14, 1fJ33 
24.7312 
14, ~'i:LB2 

3 .1013;5 
13, 1 '/BO 
24. 660:3 
16.2975 
3.1'i05 

13. ~?250 
24. 6.'i03 
16.29/'5 

;5. ()()()() 
1!L07!:iO 
2~'.i. 0!:)0() 
11.17!"i0 

3.0000 
14.2~)00 

25 ,()~H2 
13.0600 

;5. !:i~)83 
14 .1:375 
25. O'i'OO 
14.5409 
J,5583 

14 .1375 

23.0 
6.0 
5,0 
9.2 

23.0 
5,9 
5,0 

10.0 
23.0 
5.9 
2.0 
6.2 

23.0 
fi. 0 
~? ,() 
6.2 

23.0 
~5. 0 

10.2 
23.4 

10.2 
23.4 

1.0 
7 I() 

22.9 
4. () 
1. 0 
7,0 

4,0 
(). 2 
<1.6 

2:~. 3 
6.0 
0.2 
4.6 

22.3 
6 I() 

10.8 
23.5 
6.0 

10.e 
23.5 

,j .o 
:l. 0 
7. () 

2~5. 3 
4,9 
1.0 
7.0 

26.5 
23.9 
6.0 

19.1 
25.0 
1 11. 7 
6.0 

19.1 
2~;;. 0 
17.8 

1 'i' .13 
27.() 
,20.7 

5.5 
1 'J. 0 
27.0 
20.0 
18.5 
26. 'r:i 
20.5 
18.5 
26,5 
20.5 
6.8 

19. () 
:w.o 
20.e 

6 .13 
19.0 
2B,O 
~!O, 8 
.~. 0 

22.9 
29.0 
22.5 
6.0 

22.9 
2'i',O 
22.5 

1?,B 
2~>.0 

18.2 

i 7. fJ 
26.() 
20.7 

6 
,,,. 

t.J 

20.5 
28.0 
~!1.1 
6.5 

20.5 

•• 

!3ALINITY (F'F"f) 

MEAN MIN MAX 

5.0625 
4.416'7 
~.~. 0000 
8 • ~iO ()() 

12.4500 
11.2B!:i7 

2.0000 
a.~rnoo 

12.4!'.'j()() 
1 (). !3;3;·53 

4.7500 
6.5000 

11.::~1313 
10.Eln'iO 
4. 7:500 
6. 87~i0 

11.2813 
10,BniO 

::;,:::;ooo 
9.6417 
9.5000 
5.5000 
9 t 72::;0 
9 I 5000 

• 1,;Jooo 
4 • ~'i'l:L 4 
8.!H~rn 

8.:l:564 
1. 3000 
5. 0000 
fJ.84:'58 
fJ.1364 
3.2292 
3. J!344 
7 I 6f.1!52 
7. ;Jooo 

3. ;3:5'14 
7.6f.i!''i2 
·1. :moo 
5, 7~.iOO 
'l t 2~'j(i() 

10.64~!9 
IJ. 0000 
5, nrno 
4. 4!'500 

10.156~'1 
9.40()0 
2.50()0 
3.0000 
7.666'7 
i'.6018 
2.5000 
3,0000 

• 

1.0 
(). () 

2.0 
4.0 

10. 0 
6.0 
2.0 
4.0 

10. () 
6.0 
2.0 
5.0 
9,0 
7.0 
2. () 
5.0 
9. () 
7 ,() 
4.0 
s.o 
li 1 0 
4,0 
e.o 
6,0 
o.o 
o.o 
5.0 
J,O 
o.o 
0. () 

:-1. 0 
o.o 
o.o 
3 I() 

o.o 
o.o 
o.o 
3. () 
0 I() 

5. fi 
2.0 
6.0 
4,0 
5.5 
::! t 0 
6.0 
4,0 
0. () 
(). 0 
3.0 
:3 .o 
o.o 
o.o 

9. ~5 
a.o 
2.0 

12. () 
14.0 
17.0 
2.0 

12.0 
14.0 
17. () 
[I, 0 

1 :1 .. () 
1.3 t () 

15. () 
o.o 

11 • () 
L5, O 
15. () 

7 t () 

12.0 
13. 0 
7.0 

12.0 
13. () 

7 I() 

El. 0 
u ,() 
13.0 

7. () 
B • () 

.l 1 • () 
13.0 
9. () 
8 I() 

10.0 
11. 0 

9 ,() 
8.0 

10.0 
11. () 
li. 0 
li .o 

15 I() 

13.0 
6 I() 

c'J I() 

1!::i.() 
l. 5. () 

9 I() 

7. () 
12.0 
14.0 
9.0 
,, .o 

I-' 
w 
00 

• t:P 



• • • • • •• • • • • @ 

Table 46 • - Continued. 
T. M~CULATUS SEASONAL MEAN CATCH PER UNIT EFFORT CN/T)-1976. 

CATCH/UNIT EFFORT .,'fF.:HF·l:JrnTUl'\:E < C > S1iLINITY <PPT > 
LOCATION SEl'1BOi~ OBS MEAN MIN MAX ME1'.'\N MIN MAX MEAN MIN MAX 

SlJ22 SUMMF"f( 15 0.0000 0 0 2:s. 0900 23.3 28.0 7.76667 3 :IA 
f3lJ22 FALL 1:l 0.:1!318 0 1 14.5109 4,9 21.1 7. 636:56 3 14 
W-11 WINTEF: ~:; 0.2000 0 1 :~. '1200 () c 5 4,9 3. :;;nrno 0 8 
w--1 t SF't::ING 12 15. :5833 0 41 15. 07<!>7 7.1 23.0 1. ::i6667 0 f:I 
IJ-11 SUMMEF~ 21 10.5238 0 42 24.9786 2:5 ,3 213. () 5.73.!i90 2 10 
W·-1.1 FALL 1 '"" 28.46.~7 0 1n 17.0LB 5,9 23.0 5.80000 0 13 ,, 
W-12 WINTER 5 0.0000 0 0 2. 'l200 0.5 4.9 3. 57::'i00 0 8 
l·J·-12 SPF~ING 11 21. 000.0 0 94 1.4.5064 7.1 23.0 1.70707 0 8 
W-12 SU11MEH 21 2.2381 0 13 2r5, 0000 23.3 ' 28.0 5.T5690 2 1 () 
W·-12 FtiLL 16 3.0000 0 213 16. ~)!'i94 5,9 23.0 5.4:37::)0 0 13 
W·-21 WINTER 2 o.5000 0 1 2. 1 /'5() 1.a 3,0 2.50000 2 4 
W-21 SPFUNG 5· 28.0000 0 95 13.1000 6.5 17.5 0.75000 0 2 w-21 SUMMEn 9 3, t!B8'.i' 0 22 25.7722 24 .1 27.0 3. 80!)~.'i6 2 5 lJ-21 FALL. 7 3. 2e;::;7 0 iO 16.1357 6,0 2;"J.o ·l • ·440'18 0 7 
W-22 ~iJNTER 2 0.0000 () 0 2.17:;;0 1 .B 3.0 2. ::;oooo 2 4 
W-22 SPF< ING 5· 0.6000 0 2 L3,j000 6. t::i 17.5 o. nrnoo () 2 
l·l-·22 SUMMER 9 O,O()O() 0 0 25."7167 24 .1 27.0 3. 80~i5b 2 r:.· 

,J 
~J-22 F(ll.L 7 :~. 8~)71 0 11 16.1:5~57 6.0 23,0 4.4404B 0 7 
W-31 WINTER 5 2.4000 0 7 3.6175 1.2 7.0 1. o:~~ioo 0 4 
w-s1 SF"fnNG 8 42.0000 0 211 14.o;n2 6.5 21.3 0.713571 0 4 
W--·31 SUMMEF~ 12 u .1667 0 35 24.6792 2~5. 2 26 •. 1 4.12500 2 6 
W-·31 FALL 10 25.7000 0 60 15.6467 6.5 21.4 4.38333 0 7 
lJ-·3;! WINTEF< .,. 0.4000 0 2 3,6175 1.2 7.0 1. 0:~500 0 4 .... 
tv-32 SPRING 8 5.1250 0 37 14.0312 6.5 21.3 0.82143 0 4 
tJ-32 SUMMEH 12 o.sooo 0 2 24.7000 23.2 26.1 4 .12500 2 6 .... 

w W-32 F.:1LL 10 0.4000 0 3 15.6467 6.5 21.4 4.38333 0 7 \0 

b:I 
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Table 41 . - A chronological sunnnary of temperature avoidance studies on hogchoker, Trinectes maculatus. All 
tests were conducted at near air-saturated levels of dissolved oxygen and pH of 7 to 8. 

-----~---------------~---------------------------------------------------------------------------------------------------------
DATE REPLICATE NO, OF 

FISH 
PER n~:sT 

TRINECTES MACULATUS 

13 MAY 70 1 1 

13 MAY 70 1 1 

13 AUG 70 1 5 

26 SEP. 74 1 4 
2 4 

13 NOV 74 1 4 

9 APR 76 1 4 

6 OCT 76 1 4 
2 4 

12 NOV 76 1 3 
2 3 

B SEP 77 1 3 
2 3 

• 

SIZE RANGE 
<TL IN Mi1) 
MIN. MAX. 

21 24 

106 114 
80 120 

73 78 

79 87 

112 122 
96 125 

76 83 
45 93 

37 66 
104 123 

SALINITY LIGHT LEVEL .ACCLIMATION 
<FOOT TEMPERATURE 

< PPT > (LUX> CANDLES> < C) < F) 

6 15 5 17 

4 215 20.0 15 59 

4 215 20.0 26 78 

6 215 20.0 21 69 
6 215 20.0 21 69 

6 215 . 20.0 12 53 

4,5 215 20.0 12 53 

5 215 20.0 19 66 
5 215 20.0 117 66 

7 215 20.0 10 50 
7 215 20.0 10 50 

6 215 20.0 24 75 
6 215 20.0 24 75 

• • 

AVOIDANCE 
TEMPERATURE 
CC) <F> 

20 68 

113 64 

33 91 

29 84 
30 86 

17 62 

19 66 

28.3 82 
28.3 82 

33. 17 93 
;33 • 17 93 

29 84 
31 87 

• • 

I-' 
~ 
0 
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Table 47. - Continued. 

--~-~-------------------------------------------------------------------------------------------------------------------------------
DATE REPLICATE NO. OF SIZE RANGE 

FISH (TL IN MM> 
PER TEST MIN. MAX. 

SALINITY LIGHT LEVEL 
<FOOT 

<PPT> <LUX> CANDLES> . -

ACCLIMATION 
TEMPEFrn TUl~E 
CC) CF> 

AVOIDANCE 
TEMPERATURE 
<C> CF> 

------------------------------------------------------------------------~------------------------------------------------------------

TRINECTES MACULATUS 

15 SEP Tl 1 
2 

4 
4 

35 
30 

3·7 
36 

6 
6 

21.5 
21.5 

2.0 
2.0 

21 
21 

69 
69 

34 
34 

93 
93 

Table48. - Components for the multiple linear regression equation to estimate avoidance temperatures (C) for the hogchoker, Trinectes maculatus, 
*=Significant at P.05 or greater; and ** = significant at P.01 or greater. 

Constant (a) = -0.979 

Standard Error of Estimate= 4.745 

Variable (Xi) 

Acclimation Temperature (C) 

Sa 1 i nity (ppt) 

Mean 
_fill 

18.5 

5.7 

F (2, 1 O) = 3, 065 

R = 0.617* 

Correlation (r) 
Wjth Y 

0.348 

0.329 

Regression 
Coefficlen·t (bi) 

0.562* 

3.466* 

Standard 
Error of bi 

0.268 

1.695 

N = 13 

2 
R = 0.360 

Standardized 
Reg. Coef, 

o.568 

0.555 
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Figure 1. - Location of ri'Jl'!r tr~wl zones, channel trawl zones, and 
beach seine stations sample-:! in Artificial Is lend eli:'ol0gio:3.l 
studies. 
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Figure 2 . - Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10-minhaul) of alewife, Alosa pseudoharengus, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976 . 
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f'lgure 3. • Hap of the 
Delaware Rivt?r near 
Artificial Island 
sh.:iwin:~ !>ca:ional m~an 
r;1tch p.•r ttnit r•I C..Jr!:' 

(lb ft crawl, 10 min 
hnul) of a!cwl[~ by 
zon~ collected from 
1970 through 1974. 
Winter: December 1 -
February 28, Spring: 
~larch l • Jun" 15, 
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Figure 4 - The relationship of the temperature (4 C) of the maximum penetrable 
isotherm to avoidance temperatures of alewife, Alosa pseudoharengus, 
plotted against acclimation (ambient) temperatures. The number of data 
points occurring at a specific avoidance temperature is indicated numerically. 
The regression line of estimated avoidance temperature using the components 
in Table 13 is also shown . 
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Figure 5 . Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10--minhaul) of Atlantic menhaden, Brevoortia 
tyrannus, taken in the Delaware River near the Salem Nuclear 
Generating Station, 1970 through 1976. 
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Figure 7 . - The relationship of the temperature (4 C) of the maximum penetrable 
isotherm to avoidance temperatures of Atlantic menhaden, Brevoortia 
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tyrannus, plotted against acclimation (ambient) temperatures. The number -_, 
of data points occurring at a specific avoidance temperature is indicated 
numerically. The regression line of estimated avoidance temperature using 
the components in Table 17 is also shown. 
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Figure 8 - Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10-m:inhaul) of bay anchovy, Anchoa mitchilli, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976 . 
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Figure 10 . - The relationship of the temperature (4 C) of the maximum penetrable 
isotherm to avoidance temperatures of bay anchovy, Anchoa mitchilli, 
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plotted against acclimation (ambient) temperatures. The number of data 
points occurring at a specific avoidance temperature is indicated numerically. 
The regression line of estimated avoidance temperature using the components 
in Table 21 is also shown . 
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Figure. 12 . - The relationship of the temperature (4 C) of the maximum penetrable 
isotherm to avoidance temperatures of Atlantic silverside, Menidia menidia, 
plotted against acclimation (ambient) temperatures. The number of data 
points occurring at a specific avoidance temperature is indicated numerically . 
The regression line of estimated avoidance temperature using the components 
in Table 25 is also shown . 
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Figure 13 . - Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10-minhaul) of white perch, Marone americana, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976. 
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Figure 16 . Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10-min haul) of striped bass, Marone saxatilis, 
taken in the Delaware River. near the Salem Nuclear Generating 
Station, 1970 through 1976. 
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Figure 18 • - The relationship of the temperature (4 C) of the maximum penetrable 
isotherm to avoidance temperatures of striped bass, Marone saxatilis, plotted 
against acclimation (ambient) temperatures. The number of data points 
occurring at a specific avoidance temperature is indicated numerically. 
The regression line of estimated avoidance temperature using the components 
in Table 35 is also shown . 
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Figure 19. - Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10-minhaul) of weakfish, Cynoscion regalis, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976. 
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Figure 21 . - The relationship of the temperature (4 C) of the maximum penetrable 
isotherm to avoidance temperatures of weakfish, Cynoscion regalis, plotted 

• 

• 
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The regression line of estimated avoidance temperature using the components 
in Table 39 is also shown. 
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Figure 22. - Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10-minhaul) of spot, Leiostomus xanthurus, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976 . 
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isotherm to avoidance temperatures of spot, Leiostomus xanthurus, plotted 
against acclimation (ambient) temperatures. The number of data points 
occurring at a specific avoidance temperature is indicated numerically. 
The regression line of estimated avoidance temperature using the components 
in Table 43 is also shown . 
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Figure 25 . - Mean temperature (C) by year and monthly mean catch per unit 
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taken in the Delaware River near the Salem Nuclear Generating 
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CONCERN C 

EPA Region II has requested an evaluation of the effect of plume 

(secondary) entrainment on the major ichthyoplankters and macrozooplankters 

that occur near Artificial Island. This discussion presents this 

evaluation for bay anchovy eggs and larvae, Anchoa mitchilli; white 

perch larvae, Marone americana; weakfish larvae, Cynoscion regalis; 

and the invertebrates Gammarus spp. and Neomysis americana. It includes 

the results of laboratory experiments in which test specimens were exposed 

to time-temperature patterns expected to occur within the plume. In 

addition, ecological data from 1974 through 1976 are presented and 

impact on subject populations is assessed. 

Experimental studies of secondary entrainment have been conducted 

since 1976. Generally, test salinity and acclimation temperature.were. 

within the range of those observed near S.N.G.s. As of September 1977 

a total of 23 tests had been conducted with bay anchovy larvae, 7 with 

bay anchovy eggs, 17 with white perch larvae, 26 with weakfish larvae, 

28 with Gannnarus spp,, and 58 with N. americana. Collection, holding, 

and experimental procedures are described in Appendix A. The result 

of each experimental treatment was analyzed by the Chi-square test (P _:S. 05). 

Procedures for determination of secondary entrainment rate within the S.N.G.S. 

thermal plume are discussed in Appendix C. 

The potential effect of secondary entrainment is related to both 

entrainment rate and exposure time (Figs. 1-4). · During normal operation 

of S.N.G,S., the maximum temperature increase ( ~ T) is 16.2 F (9.0 C) 

at the point of discharge. However, a relatively small portion of the 

water mass passing the station (~nd of the organisms contained) will 

be exposed to elevated temperatures. ··When two units are operating 

(1,110,000 gpm/unit) less than 8% of the average tidal flow (450,000 

c • 
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cfs, U.S.A.E. 1959) will be affected by the plume (Table 1). Of this 

portion, approximately 57% will-be heated by less than 4.0 F (2 C) which 

is within the normal daily ambient range. Exposure time will be greatest 

during slack tide (current velocity 0.0-0.5 fps) which occurs for approximately 

,• 17 minutes per tide (Table 2, EG&G 1976a~ 1976b, 1976c). During running 
! 

tides ambient current minimizes extent and effect of exposure. Exposure 

time is further reduced at depth as a result of smaller plume volumes 

(ARL 1977). 

No significant mortality or reduction of populations of these major 

components of the plankton community is expected because of secondary 

• entrainment. Ecological data indicate that these species utilization 

of the region near Artificial Island is not limited to or especially 

associated with the area of the thermal plume. Less than 8% of the 

• tidal flow past the station is expected to be secondarily entrained 

and of this, only a small fraction will be heated to a biologically 

detrimental degree. Under experimental conditions of elevated temperatures 

and varying exposure times, test groups usually experienced mortality 

no greater than did control groups • 

• 

• 

• 

• 
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Species Discussion 

Bay anchovy: Experimental studies with bay anchovy eggs and larvae 

are difficult to pursue in that specimens are fragile and are difficult 

to collect and rear to a condition suitable for experimentation. 

Natural mortality rates are high. The generation of these data on 

bay anchovy eggs and larvae paralleled the continuing development of 

techniques for procuring and handling. 

- 3 Temperature, salinity, and mean density (n/m ) data for eggs of 

the bay anchovy, Anchoa mitchilli, are presented in Tables 3 through 

5, and Figure 5. Bay anchov:y eggs were taken in collections from May 

through October, 1974 through 1976. Observed temperature during periods 

of occurrence ranged from 17.0 C (62.6 F) to 30.2 C (86.4 F). Greatest 

density has occurred from late JU.ne through early August when temperature 

exceeds 20.0 C (68.0 F). 

Eggs of the bay anchovy occur throughout the region near Artificial 

Island; however, they are generally less abundant than further downbay 

(Schuler et al. 1975). Distribution data from the Artificial Island 

region from 1972 through 1976 demonstrate that high densities of bay 

anchovy eggs in this region are not limited to the area of the thermal 

plume (Schuler et al. 1975; Maiden et al. 1977; Maiden and Randle 1978). 

Results of simulated secondary entrainment tests with bay anchovy 

eggs are given in Table 6. Seven experiments (20 treatments) were 

conducted at an acclimation temperature of 27,0 C (80.6 F). Eggs were 

exposed to ~ temperatures of 1. 5 C . (2. 7 F) to 7. 0 C (12. 6 F) for 0. 5, 

1.0, and 4.0 hours. Observed hatching success within treatments ranged 

from 76% to 100% Crable 7). Chi-square analysis indicated no significant 

difference (P < .05) in hatching success between experimental treatments 
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and controls (Table 8); therefore, plume induced egg mortality is expected 

• to be slight • 

- 3 Temperature, salinity, and mean density (n/m ) data for larvae 

of the bay anchovy are presented in Tables 3 through 5. Bay anchovy 

• larvae were taken in collections from May through December, 1974 through 

1976. Observed temperature during periods of occurrence ranged from 

6.0 C (42.8 F) to 30.1 C (86.2 F). Greatest density occurred from June 

• through August when temperature exceeds 20.0 C (68.0 F) • 

Larvae of the bay anchovy occur throughout the region near Artificial 

Island (Schuler et al. 1975). High densities have been recorded throughout 

the study area; however, no pattern of abundance is apparent. Distribution 

data from the Artificial Island region from 1972 through 1976 demonstrate 

that high densities of bay anchovy larvae in this region are not limited 

• to the area of the thermal plume (Schuler et al. 1975; Maiden et al • 

1977; Maiden and Randle 1978). 

Results of simulated secondary entrainment tests with bay anchovy 

larvae are given in Table 9, and Figures 7 through 10. Twenty-three 

experiments (68 treatments) were conducted at acclimation temperatures 

of 19.0 C (66.2 F) to 26.0 C (78.8 F). Four experiments were observed 

for initial effects only. Larvae were exposed to 6 temperatures of 

2.0 C (3.6 F) to 8.0 C (14.4 F) for 0.5, 1.0, and 4.0 hours. Observed 

mortality within treatments ranged from zero to 89% (Tables 10-11). 

r 
Nine of the 68 experimental treatments resulted in mortality significantly 

higher (P :=: . 05) than controls. One exhibited mortality lower than 

the control. The observed mortality does not appear clearly related 

• to acclimation temperature, experimental& temperature or exposure time 

(Table 12). Considering the low number of significant differences, 

• 
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no pattern of mortality can be inferred for the time-~emperature regimes 

employed in the experimental studies. 

All available ecological and experimental data indicate that eggs 

and larvae of the bay anchovy will experience little or no mortality 

when exposed to the S.N.G.S. thermal plume under normal operating 

conditions. No adverse effect on the adult population is expected. 

White perch: - 3 Temperature, salinity, and mean density (n/m ) data for 

larvae of ·the white perch, Marone americana, are presented in Tables 

3 through 5, and Figure 11. White perch larvae were taken in collections 

during April through July, 1974 through 1976. Observed temperature 

during periods of occurrence ranged from 10,0 C (50.0 F) to 27.2 C 

(81.0 F). Greatest density occurred from April through May at a 

temperature range of approximately 10.0 C (50.0 F) to 20.0 C (68.0 F). 

Larvae of the white perch occur throughout the region near 

Artificial Island (Schuler et al. 1975). Distribution data from the 

Artificial Island region from 1972 through 1976 demonstrate that high 

densities of white perch larvae in this.region are not limited to the 

area of the thermal plume (Schuler et al. 1975; Maiden et al. 1977; 

Maiden and Randle 1978). 

Results of simulated secondary entrainment tests with white perch 

larvae are given in Table 13, and Figures 12 through 15. Seventeen 

experiments (48 treatments) were conducted at acclimation temperatures 

of 15.0 C (59.0 F) to 18,0 C (64.4 F). Larvae were exposed· to 6 temperatures 

of 2.0 C (3 .6 F) to 8.0 C (14.4 F) for 0.5, 1.0, and 4.0 hours. Observed 

mortality within treatments ranged from zero to 55% (Table 14). However, 

Chi-square analysis indicated no significant difference (P 5 . 05) in 
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mortality between experimental treatments and controls (Table 15). 

No effect of simulated entrainment could be determined • 

All available ecological and experimental data indicate that white 

perch larvae will experience little or no mortality when exposed to 

the S.N.G.S. thermal plume under normal operating conditions. No adverse 

effect on the adult population is expected. 

Weakfish: Experimental studies with weakfish larvae are difficult .to 

pursue in that specimens are fragile and are difficult to rear and maintain. 

Natural mortality rates are high. The generation of th~se data on 

weakfish larvae paralleled the continuing development of techniques for 

obtaining and handling. 

Temperature, salinity, and mean density (n/m3) data for larvae 

of weakfish, Cynoscion regalis, are presented in Tables 3 through 5, 

and Figure 16. Weakfish larvae were taken in collections during May 

through September, 1974 through 1976. Observed temperature during periods 

of occurrence ranged from 20.0 C (68.0 F) to 28.0 C (82.4 F). Greatest 

density occurred from late May through early August when temperature 

exceeded 20.0 C (68.0 F) • 

Weakfish larvae occur throughout the region near Artificial Island, 

However, densities are somewhat greater in regions to the south, 

reflecting the downbay origin of this species (Schuler et al. 1975) • 

Distribution data from Artificial Island region from 1972 through 1976 

demonstrate that high densities of weakfish larvae in ·this region are 

not limited to the area of the thermal plume (Schuler et al. 1975; }1aiden 

et al. 1977; Maiden and Randle 1978). 

Results of simulated secondary entrainment tests with weakfish 

larvae are given in Table 16, and Figures 17 through 20. Twenty.,....six 

c 
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experiments (77 treatments) wer_e conducted at acclimation temperatures 

~f 20:_~ C .(68_·~--~Lt~ 2_~.0_C::_{71.6 F). Larvae were exposed 

to/;;,. temperatures of 2.0 C .(3.6 F) to 8.0 C (14.4 F) for 0.5, 1.0, and 

3.5-4.0 hours. 

Considering the high degree of mortality in weakfish larvae under 

holding conditions, 16 experiments were observed for initial effects 

only. Initial mortality, observed immediately after exposure, ranged 

from zero to 30% (Table 17). Latent mortality within treatments ranged 

from zero to 68% for larvae held for 24 hours after testing (Table 18). 

Chi-square indicated that four of the 77 experimental treatments resulted 

in mortality significantly higher (P :S .05) than respective controls. 

The observed mortality does not appear clearly related to acclimation 

temperature, experimental/;;,. temperature or exposure time (Table 19). 

Considering the low number of significant differences, no pattern of 

mortality can be inferre<!_ for the time-tempe:rature regim~s employed 

in the experimental studies. 

All available ecological and experimental data indicate that larvae 

of the weakfish will experience little or no mortality when exposed 

to the S.N.G.S. thermal plume under normal operating conditions. No 

adverse effect on the adult population is expected. 

Gammarus spp: Temperature, salinity, and mean density (n/lOOm
3

) data 

for Gammarus spp. are presented in Table 20 through 22, and Figure 21. 

Gammarus spp. were taken- t1?-Eoughout the year in 1974 through 1976, 

Observed 'temperatures during periods of occurrence ranged. from 0. O C 

(32.0 F) to 30.2 C (86.4 F). No pattern of seasonal abundance was 

apparent. 
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Gammarus spp. occur throughout the region near Artificial Island (Schul~ 

et al. 1975). Cronin et al. (1962) report that most of the riverine 

population occurs in the low salinity region (1-4 ppt) north of Artificial 

Island. Distribution data from the Artificial Island region from 1972 

through 1976 demonstrate that high densities· of Gammarus spp. in this 

region are not limited to the area of the thermal plume (Schuler et 

al. 1975; Browne ~ al. 1977, 1978). 

Results of simulated secondary entrainment tests with Gammarus spp • 

are given in Table 23, and Figures 22 through 25, ·Twenty .... e.ight experiment a . 

(84 treatments) were conducted at acclimation temperatures of 7.0 C 

(44. 6 F) to 25. 0 C (77. 0 F). Specimens were exposed to 6 temperatures 

of 2.0 C (3.6 F) to 8.0 C (14.4 F) for 0.5, 1.0, and 4.0 hours. Observed 

mortality within treatments ranged from zero to 30% (Table 24). Chi-

square analysis indicated that six of the 84 treatments resulted in 

mortality higher (P :::;: .05) than respective controls, Six resulted in 

mortality significantly lower than controls. The observed mortality 

did not appear clearly related to acclimation temperature, experimental 

6 temperature, or exposure time (Table 25). Considering the low number 

of significant differences, no pattern of mortality can be inferred 

for the time-temperature regimes employed in the experimental studies. 

Thermal shock experiments indicate that Gammarus spp. can withstand elevated 

temperatures (up to 36 C) for periods longer than will occur under actual 

field conditions (Table 26). 

All available ecological and experimental data indicate that 

Gammarus spp. will experience little or no mortality when exposed to the 

S.N.G.S. thermal plume under normal operating conditions. No adverse 

effect on densities of Gammarus spp. in the region of Artificial Island is 

expected • 

c 
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Neomysis americana: Experimental studies with N. americana, opossum 

shrimp, are difficult to pursue at higher ambient (acclimation) temperatures. 

It is difficult to hold sufficient numbers of N. americana for testing 

at at!!.b:~.ent temp~rature~ above 25 C wh~n natur-al m~_rt~lity rates are high. 

- Cannibalism further reduces potential holding time and hinders interpretation 
--·- --

·of experimental results. - The generation of these data on N. aniericana 

paralleled the continuing development-of techniques for procuring and 

handling. -

Temperature, salinity, and mean density (n/lOOm.3) data for Neomysis 

americana, are presented in Tables 20 through 22, and Figure 26. N. 

ameriGana was taken in collections from January through December, 1974 

to 1976. Observed temperature during periods of occurrence ranged from 

Neomysis americana occurs throughout the region near Artificial 

Island (Schuler et al. 1975). Hulburt (1957) showed that greatest 

densities usually occur considerably south of Artificial Island (river 

mile 50) near the Cohansey River (river mile 35). Distribution data 

from the Artificial Island region from 1972 through 1976 demonstrate 

that high densities of N. americana in this region are not limited to 

the area of the thermal plum~ (Schuler et al 1975; Browne et al. 1977, 

1978). 

Results of simulated secondary entrainment tests with N. americana 

are given in Table 27, and Figures 27 through 30. Fifty-eight experiments 

(170 treatments) were conducted at acclimation temperatures of 2.0 C 

(35.6 F) to 25.0 C (77.0 F). Specimens were exposed to 6. temperatures 

of 1.0 C (1.8 F) to 8 0 5 C (15.3 F) for 0.5, 1.0-1.5, and 4.0-4.5 hours. 
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Observed mortality within treatments ranged from zero to 100% (Table 

28). Thirteen of the 170 experimental treatments resulted in mortality 

higher (P $ .05) than respective controls (Table 29). One treatment 

resulted in mortality significantly lower than in the control, 

Seven of these occurred after 4.0 to 4.5 hour exposures. The highest 

mean treatment mortality (76%) occurred when acclimation temperature 

(20.0-25.9 C), exposure time (4-4.5 hours), and~ temperature (7.0-8.5 C) 

were highest. 

Though no precise estimate of mortality can be determined, test 

data indicate that s.ome I!lOrtality can be expected if N. americana acclimated 

to 25 C are entrained for periods of 4 hours or more at highest plume 

temperatures. Actual exposure time to temperatures greater than !:::i. 4 C 

is estimated to be less than 15 minutes (Fig. 2) • 

In thermal shock experiments N. americana acclimated to near maximum 

ambient temperature (28-29 C) and exposed to temperature greater than 

34. 0 C (93. 2 F) for 1 to 4 hours experienced significant (P ::; • 05) 

mortality (Table 26). At maximum ambient temperature of 30.0 C (86.0 F) 

temperature within the 4 C (8 F) isotherm would be or exceed 34.0 C. 

However, Figure 2 shows maximum entrainment time at !:::i. temperatures higher 

than 4 C (_8 F) to be less than 15 minutes. Entrainment rate within the 

4 C (8 F) isotherm is, at most, 1,1% of the· average tidal flow past S.N.G,S. 

Mortality of N. americana as a result of secondary entrainment 

will be low and experienced by only a small fraction of the population 

in the region of S.N.G.S. No adverse effect on densities of N. americana 

in the region of Artificial Island is expected • 

c 
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Table 1 1 • - Estimated rate of secondary entrainment within the S.N.G.S. thermal plume. Percent of average tidal flow entrained is also shown. 

No. of Units 
in Operation 

1 

2 

Discharge Rate 
(GPM/Unit) 

1,110,000 
(2,470 cfs) 

1,110,000 
(4, 946 cfs) 

Ambient current 
fps 

0.5 

2.5 

0.5 

2.5 

1 
2 = Method of estimate given in Appendix C. 

=Average tidal flow= 450,000 cfs (U.S.A.E.). 

• • • 

IS. T of isotherm 
F 

2 
4 
6 
8 

2 
4 
6 
8 

2 
4 
6 
8 

2 
4 
6 
8 

• • 

se·condary Entrainment Percent of Average2 Rate (fps) Tidal Flow Entrained 

17,537 3.90 
7,534 1.67 
4,200 0.93 
2,532 0.56 

17;537 3.90 
7,534 1. 67 
4,200 0.93 
2,532 0.56 

35,117 7.80 
15,085 3.35 
8,408 1.87 
5,070 1.13 

35,117 7.80 
15,085 3.35 
8,408 1.87 
5,070 1.13 

• • • • • 
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Table 2. - Periodicity of tidal currents (fps) during average tide (6 hrs, 12 min) near S.N,G.S., June-October 1 

1976.* 

Tide velocity (fps) 0.0-0.5 o. 6-1. 0 1.1-1. 5 1. 6-2. 0 2.h-2, 5 2,6-3.0 3,o+ 

Frequency (%) 4.6 35.2 34.1 17.8 4,8 2.7 0.8 

hrs:min/tide 0:17 2·:11 2:07 1:06 0:18 0;10 0:03 
--,; 

Cumulative % .31 4.6 39 .• 8 73,9 91. 7 96.5 99.2 100.0 
··)· 100.0 95.4 60.2 26,l 8,3 3,5 0,8 

Cumulative 0:17 2:28 4:35 5:41 5:59 6:09 6:12 
hrs :min 6:12 5:55 3:44 1:37 0:31 0:13 0:03 

*From EG&G 1976a, 1976b, 1976c. 

• 

I-' 
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fable 3. - Mean densities (Ojm3) by sampling dato of Anchoa raltchllll eggs and larvae, Morone americana larvae, and Cynoscion regalts larvae taken during daylight In the Delaware River near Artificial Island, 1974. 
Observed temperatures (C) and salinities (ppt) by sampling date are Included. 

Date 23 Jan 13 Feb 12 Mar 26 Mar II Apr 23 Apr 7 May 21 May 3 Jun 13 Jun. 27 Jun. 9 Jul .18 Jul 30 Jul 8 Aug 20 Aug 30 Aug 10 Sep 25 Sep 9 Oct 22 Oct 6 Nov 20 No·v 18 Dec 

Temp, C 
Max 
Min 

Sal, (ppt) 
Max 
Min 

Spec I os 
b mltchlll 1 (eggs) 
A. mitchilll 
i. araeri cana 
1 re93J is 

3.5 
2.2 

4,0 
l.D 

4.0 
2.0 

5,0 
o.o 

6,0 
4.5 

o.o 
0,0 

6,9 
5,0 

o.o 
o.o 

'9.0 
7.0 

o.o 
0.0 

13.0 
11.0 

o.o 
o.o 

0.172 

15.3 
12.5 

3.0 
o.o 

22.0 
17.9 

4.0 
o.o 

0.014 
<0.001 
<0.001 

0,001 

20.6 
19.2 

5.0 
o.o 

23.6 24.2 
22.0 21.5 

8.0 . 6.D 
0,0 o.o 

28.0 
25,0 

7.D 
1.5 

26.8 
24.8 

12.5 
3.0 

27.5 
24.2 

IJ.O 
5.0 

26,5 28.0 
23.5. 24·.2 

9,0 6,0 
1.0 2.0 

.29.o·- 21.0 
26.1 22.8 

10.0 7,0 
3.0 o.o 

0.168 0.262 2.856 15.339 64.552 12.m 4.012 o.1B4 <D.001 .... 

21.0 
18,0 

9.5 
o.o 

17.0 
13,5 

6,5 
a.a 

13.4 
0.0 

7.0 
o.o 

0.225 0,037 1.168 6.674 4.519 5.026 4,818 0.341 0,123 0.030 0,019 0.007 -
0.001 .:. 

0,003 0,023 0,007 0,015 0.005 0,005 0.005 < 0.001 

15.3 
14,0 

6,0 
o.o 

15,5 
10.5 

7,0 
2.0 

< 0,001 

5.2 
4.5 

o.o 
o.o 

Table 4 • - Mean densities Wm3) by sampling date of Anchoa mltchllll eggs and larv~e, Morone amerlcana larvae, and Cynosclon regal ls larvae taken during daylight In the Delaware River near Artificial Island, 1975. 
Observed temperatures (C) and salinities (ppt) by sampling date are Included, 

Date 30 Jan 20 Feb 17 hlar 31 Mar 14 Apr 26 Apr 13 May 27 h!ay 9 Jun 

Temp, 
0c 

Max 
Min 

Sal, (ppt) 
Max 
Min 

Species 
A. mitchilli (eggs) 
I. ~itchilll 
..!!, americana 
.£.. regal is 

6,8 
3.5 

o.o 
o.o 

6.5 
2.5 

7,0 
o.o 

8.o 
4.0 

1.0 
o.o 

7,0 
5,8 

0,0 
o.o 

11.0 15.5 
5,2 . 11.9 

7.0 4.0 
3.0 o.o 

20.0 
16,8 

4,0 
o.o 

0.001 

22.2 
20,5 

6,0 
o.o 

0.015 
0.003 

<0.001 
0.034 

22.2 
21.0 

9.D 
o.o 

0.396 
1.171 

0.136 

19 Jun 2 Jul 

29,0 
26.0 

3,0 
o.o 

0.309 

0,008 

30.0 
24,0 

6,0 
2.0 

2.254 
3,373 

0.030 

22 Jul 31 Jul 27 Aug 24 Se~ 16 Oct 19 Nov 4 Dec 

29,0 
25.2 

4,0 
0,0 

0,186 
1.392 

26.0 
25.0 

4,0 
0,0 

0,557 
o.776 

30.2 
25.2 

8.o 
4,0 

0.128 
0.339 

22.5 
18.B 

9.0 
4.0 

0.001 
0,145 

< 0.001 < 0.001 < 0.001 

20.0 
17.5 

10,0 
2.0 

0.002 

17,0 
12.5 

6.0 
0,0 

7.2 
3. 7 

5.0 
o.o 

0,001 < 0,001 

Table 5. - Mean densities (°Oim3) by sampling date of Anchoa miichllll eggs and larvae, Marone amerioana larvae, and Cynosclon regalls larvae taken during daylight I~ the Delaware River near Artificial Island, 1976. 
Observed temperature (C) and salinities (ppt) by sampling data are Included. 

Oate 

Temp, 0c. 
Max 
Jrlin 

Sa 1. (ppt) 
Max 
Min 

Species 
A. mltchilll (eggs) 
L ;1-khiii"T 
!,. ameri cana 
.£.. rega lls 

• 

16 Jan 

1.9 
0,5 

6,0 
o.o 

•• 

12 Feb 

3,0 
o;o 

a.a 
2.0 

16 Mar 

6.o 
6.6 

5.0 
o.o 

.-

21 Apr 

21.0 
17.0 

7,0 
1.0 

". 

20 May 

22,5 
16.5 

5.0 
·o;o 

15 Jun 

27,0 
22.5 

6,0 
2.0 

0,093 o.m 
0,003 0.321i 
0,008 0,001 

< 0,001 

• 

24 Jun 

26,7 
25.2 

a.o 
2.0 

1,382 
1.234 

<0.001 
0.001 

7 Jul 

27,2 
24.9 

6.0 
o.o 

2.376 
6.208 
0.001 
0,011 

• 

20 Jul 

27,5 
25,0 

9.0 
2.0 

6.252 
9.185 

0.017 

12 Aug 

27.0 
25,6 

10.0 
2.0 

1,555 
0,877 

'0.002 

... 

9 Sep 

25.2 
23.0 

12.0 
4,0 

0,030. 
0,013 

< 0.001 

• 

13 Oct 

17.5 
16.5 

9,0 
o.o 

0.005 
0.002 

10 Nov 

7,5 
7.0 

2.0 
o;o 

.-. 

18 Nov 

7.0 
6.5 

10.0 
5,0 

15 Dec 

2.5 
1.5 

5,0 
o.o 

• 

f--l 
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Table 6. - Chronological sununary of simulated secondary entrainment experiments on bay anchovy, Anchoa mitchilli eggs. 

All tests conducted at saturated dissolved oxygen levels. Hat. = Hatched; Unhat. = unhatched. 

---------------~-------------------7---------------------------------------------------------~---~----------------------------------

DATE 

SIZE f~ANGE 
<TL IN MM) 
MIN. MAX, 

SALINITY 

<PPT> 

TEMPERATURE EXPOSURE TIME<HRS,) 
TO HIGHER FROM START NO, 

CONT, EXP. TEMP<HRS,) OF TEST UNHAT, 

CONTl:;.:OL 
NO, 
HAT, 

PERCENT 
HAT, 

EXPERIMENTAL 
NO, NO. PERCENT 
UNHAT. HAT, HAT. 

---------------------------------------------~~------------------------------------------------~------------------------------------

ANCHOA MITCHILLI 

3 AUG 77 -· 12 27 o.5 0 
0 "'" • ,J 

:Ll3 

3 AUG 77 12 27 28.5 1 0 
l 

18 

3 AUG 77 12 27 28.5 4 0 
4 

18 

3 AUG 77 12 27 31.5 o.5 0 
o.5 

17.5 

3 AUG 77 12 27 31.5 1 0 
1 

17.5 

3 AUG 77 12 27 31.5 4 0 
4 

18 

3 AUG 77 12 27 33.5 0 .,. • ,J 0 
o.5 

17.5 

3 AUG 77 12 27 33.5 l 0 
l 

17.5 

2!5 
2~5 

2 

25 
25 ,, 

"'" 

25 
25 

2 

25 
25 

2 

'1l!:" .... .;; 
25 

2 

25 
. 2~5 

2 

25 
"11::" .... .;; 

2 

25 
')I::" .._._, 

2 

0 
23 

0 
23 

0 
23 

0 
23 

0 
23 

0 
23 

0 
23 

0 
23 

0 
92 

0 
92 

0 
92 

0 
92 

0 
92 

0 
92 

0 
92 

0 
92 

20 
20 

0 

25" 
25 

1 

2:1 
21 

0 

21 
21 

0 

23 
23 

2 

23 
23 

0 

l'i> 
19 

3 

15 
15 

2 

0 
20 

co. 
24 

0 
21 

0 
21 

;' 0 
21 

fJ 
23 

0 
16 

0 
13 

0 
100 

0 
96· 

0 
100 

0 
100 

0 
91 

0 
100 

0 
84 

0 
87 

I-' 
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Table , 6. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPEl'i:ATUl'i:E EXPDSUl'i:E T:CME ( 1-ll'i:S.) CONTROL EXPERIMENTAL 
CTL IN MM> TO HIGHEl'i: FJ'i:OM STAli:T ND, NO, PERCENT NO, ND, PERCENT 

DATE MIN, M1'1X. CPF'T > CONT,. EXF'• TEMP C Hl'i:S • ) OF TEST UNHAT+ HAT. HAT. UNHAT, HAT. HAT. 
--------------~-------------------------------------------------·--------------------------------------------------------------------

ANCHDA MITCHILLI 

3 AUG 77 12 27 33.5 4 0 25 18 
4 25 0 0 18 0 0 

17.5 2 23 92 4 14 78 

4 AUG 7'7 12 27 28.5 o.5 0 26 20 
0 "'" • ;;;J 26 0 0 20 0 0 

19 2.5 23.5 90 1 19 95 

4 AUG 77 12 27 28.5 1 0 26 19 
1 26 0 0 19 0 0 

1'.i'.5 2.5 23.5 90 2 17 89 

4 AUG 77 12 27 29 4 0 26 18 I-' 
4 26 0 0 113 0 0 ...... 

19 2.5 23.5 90 0 18 100 

4 AUG 77 12 27 31.5 o.5 0 26 '">'> ..:...:.. 

0.5 26 0 0 '">'> 
..:.~ 0 0 

1'.i'.5 2.5 23.5 90 2 20 91 

4 AUG 77 12 27 31.5 1 0 26 17 
1 2<S 0 0 17 0 0 

19.5 '") a: 
.:..·~ 23.5 90 2 15 88 

4 AUG 77 12 27 32.5 o.5 0 26 33 
o.5 26 0 0 33 0 0 

18.5 2.5 23.5 90 7 26 79 

4 AUG 77 :L2 27 32.5 1 0 26 113 
1 26 0 0 113 0 0 

19 2.5 23.5 90 0 18 100 

4 AUG 77 12 27 32.5 4 0 26 17 
4 26 0 0 17 0 0 

l'i' 2.5 23.5 90 1 16 94 . 

• 0 • • • • • • • • • • 
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Table Q. -: Continued. 

----------~--:----------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXPOSURE TIMECHRS.> CONTROL EXPERIMENTAL 

. <TL IN MM> TO HIGHER FROM START NO. NO, PERCENT NO. NO. PERCENT 
DATE MIN. MAX~ CPPT> CONT. EXP. TEMP<HRS,) OF TEST UNHAT. HAT. HAT. UNHAT, HAT. HAT. 

-------------------------------------------------------------------------------------------------------------·-----------------------
ANCHOA MITCHILLI 

4 AUG 77 12 27 33,5 0.5 0 26 
0.5 26 

19 2.5 

4 AUG·77 12 33.5 1 0 2,s 
1 26 

19.5 2.5 

4 AUG 77' 12 27 34 4 0 26 
4 2cS 

19 2.5 

0 0 
23.5 90 

0 0 
23.5 ']0 

0 0 
23.5 90 

21 
21 

2 

3~'5 
3"' .~ 

6 

17 
17 

4 

0 0 
19 90 

o· 
29 

0 
13 

0 
83 

0 
. 76 

Table 7. - Percent of Anchoa mitchilli eggs hatched after exposure to various temperature increases 
for three exposure times. 
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:'"11\,~.;·1ri:::~~T TEMP 1 CONTl:;:DL EXPERIMEN1AL EXPOSURE TIME <HRS,) 
T~MP, R~NGE CC> INCREASE (C\ 1.0 4.0 

MIN, MAX, MIN. MEAN 1·i1W. MEAN MP:X. MIN. 
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Table 8, - Number of secondary entrainment treatments with hatching success significantly different from control, 
based on Chi-square analysis (P.05 level), for eggs of the bay anchovy, Anchoa mitchilli. 

Acclimation temp. (C) 
27.0 

Experimental increases 
in temp. (C) 

2.0-2.5 
5.0-6,0 
7.0-7.5 

Total 

• • 

0.5 
No. of 
Treatments 

2 
3 
2 

7 

• 

Exposure 

No. 
Sig. 

0 
0 
0 

0 

• 

Times 

• 

(hours) 
1.0 

No, of 
Treatments 

2 
3 
2 

7 

• 

No. 
Sig, 

0 
0 
0 

0 

• 

4.0 
No. of 
Treatments 

2 
2 
2 

6 

• 

No. 
Sig. 

0 
0 
0 

0 

• 
C') 

• 
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Table 9, _Chronological summary of· simulated secondary entrainment experiments on larval bay anchovy, Anchoa 
mitchilli. All tests conducted at saturated dissolved oxygen levels, 

• 

------------------~------~----------------------------------------------------------------------------------------------------------

DATE 

SIZE RANGE SALINITY 
CTL IN MM> 
MIN. MAX. CPPT) 

TEMPERATURE EXPOSURE TIMECHRS.> CONTROC EXPERIMENTAL 
TO HIGHER FROM START NO, NO. PERCENT NO, NO, PERCENT 

CONT. EXP. TEMPCHRS,) OF TE~T ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
-----------------------------------------------~------------------------------------------------------------------------------------

ANCHOA MITCHILLI 

1 .JUL 77 3 3 15 

1 .JUL 77 3 3 15 

1 JUL 77 3 3 15 

1 JUL 77 3 3 15 

1 JUL 77 3 3 15 

1 JUL 77 3 3 15 

1 JUL 77 3 3 15 

1 JUL 77 3 3 15 

20 22 

20 22 

20 22 

20 24.5 

20 24.5 

20 24.5 

20 25.5 

20 

0.5 

1 

4 

0 0: ,..., 

1 

4 

:l 

4 

0 
o.5 

24 

0 
1 

24 

0 
4 

21 

0 

24 

0 
1 

24 

0 
4 

24 

0 
1 

24 

0 
4 

24 

10 
10 
6.5 

10 
10 
6.5 

10 
10 
6.5 

10 
10 
6.5 

10 
10 
6.5 

10 
10 
6.5 

10 
10 
6.5 

10 
10 
6.5 

0 
3.5 

0 
3,5 

0 
3.5 

0 
3,5 

0 
3.5 

0 
3,5 

0 
( 3,5 

0 
3,5 

0 
35 

0 
35 

0 
35 

0 
35 

0 
35 

0 
35 

0 
35 

0 
35 

9 
9 
9 

10 
10 

9 

11 
11 

9 

11 
11 

5 

10 
10 

9 

10 
9 
6 

10 
10 

8 

4 
4 
3 

0 
0 

0 
1 

0 
2 

0 
6 

0 
1 

1. 
4 

0 
2 

0 
1 

0 
0 

0 
10 

0 
18 

0 
55 

0 
10 

10 
40 

0 
20 

0 

N 
0 



'" 

Table 9. - Continued. 

--------------------------------------------------------------------------~---------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXPOSUJ:;:E TIMECJ-U:::S. > CONTROL EXPERIMENTAL 
CTL IN MM> TO HIGHER FROM STAli:T NO. .·NO. PEHCENT NO. NO. PERCENT 

DATE MIN. MAX. CPPT> CONT. EXP. TEMP<HRS.> OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
ANCHOA MITCHILLI 

1 JUL 77 3 3 15 20 27.5 0 .,. • il 0 10 10 
o.s 10 0 0 10 0 0 

.24 6.5 3.5 35 8 2 20 

1 JUL 77 3 3 15 20 27.5 1 0 10 10 
1 10 0 0 10 0 0 

24 6 I::' • il 
3 .... 

• i.J 35 9 1 10 

1 JUL 77 3 3 15 20 27.5 3.7 0 10 10 
3.7 10 0 0 10 0 0 

24 6.5 3.5 35 9 1 10 

6 JUL 77 2 3 16 19 21.5 0.5 0 10 10 N 
o.s 10 0 0 10 0 0 I-' 

24 ·7 3 30 6 4 40 

6 JUL 77 2 3 16 19 21.5 1 0 10 13 
1 10 0 0 13 0 0 

24 7 3 30 9 4 31 

6 JUL 77 2 3 16 19 21.5 4 0 10 10 
4 10 0 0 9 1 10 

24 7 3 30 6 4 40 

6 JUL 77 2 3 16 19 24 o.5 0 10 13 
o.5 10 0 0 13 0 0 

24 7 3 30 8 5 38 

6 JUL 77 2 3 16 19 24 1 0 10 11 
1 10 0 0 11 0 0 

24 7 3 30 7 4 36 

6 JUL 77 2 3 16 19 24 4 0 10 12 
4 10 0 0 11 1 8 

24 7 3 30 5 7 58 

• • • • • • • • • • •c:i 
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Table 9. - Continued. 

----------------------------------------------------------·--------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXF'OSUl:::E TIM1::<1-11:;;s, > CONTROL EXPERIMENTAL 
<TL IN MM> TO HIGHER Fli:OM STAIH NO, NO. PERCENT NO. NO, PERCENT 

DATE MIN. MAX, ( F'PT > CONT. EXP, TEMP ( Hli:S, ) OF TEST ALIVE I•EAir MDFnALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------·--~---------------------------

ANCHOA MITCHILLI 

6 JUL 77 2 3 16 19 25.S o.s 0 10 10 
o.s 10 0 0 10 0 0 

24 7 3 30 6 4 40 

6 JUL 77 2 3 16 - 19 25.S 1 0 10 13 
1 10 0 0 13 0 0 

24 ·7 3 30 7 6 46 

6 JUL 77 2 3 16 19 25.5 4 0 10 14 
4 10 0 0 14 0 0 

24 7 3 30 13 1 7 

6 JUL 77 2 3 16 19 26.S o.s 0 10 16 
o.s 10 0 0 16 0 0 

24 7 3 30 12 4 '"'"" .,_.., N 
N 

6 JUL 77 2 3 16 19 26.5 1 0 10 10 
1 10 0 0 10 0 0 

24 7 3 30 5 5 50 

6 JUL. 77 2 3 16 19 26.5 4 0 10 11 
4 10 0 0 10 1 9 

24 7 3 30 5 6 55 

7 JUL 77 2 3 15 20 22 o.s 0 11 8 
o.s 11 0 0 7 1 13 

24 9,5 1.s 14 6 2 25 

7 JUL 77 2 3 15 20 22 1 0 11 8 
1 11 0 0 8 0 0 

24 9,5 1,5 14 5 3 38 

7 JUL 77 2 3 15 20 22 3 0 11 10 
3 11 0 0 10 0 0 

24 9.5 1.s 14 9 1 10 

(") 

----------- - ----- --



1 

Table 9, - Continued. 

---------------------------------------------------------------------------·---------------------------------------------------------
SIZE RANGE SALINITY TEMF'ERATUl";;E EXPOSUl:::E TIME <l·ll:::S • > CONTROL EXPERIMENTAL 
<TL IN MM> TO HIGHER Fl:O:OM STAl:;;T NO. NO, PERCENT NO. NO. PERCENT 

DATE MIN. MAX, < F'F'T > CONT. EXF'. TEMF'CH1:;;s,) .OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MDrHALITY 
-------------------------------------------------------~----------------------------------------------------------~-----------------

ANCHOA MITCHILLI 

7 JUL 77 2 3 15 20 24.5 0 ... t;;I 0 11 - - 11 
0.5 11 0 0 9 2 18 

24 9,5 1f5 14 7 4 36 

7 JUL 77 2 3 15 20 24.5 1 0 11 - - 9 
1 11 0 0 9 0 0 

24 9,5 1.s 14 8 1 11 

7 JUL 77 2 3 15 20 24.5 4 0 11 - - 9 
4 11 0 0 9 0 0 

24 9.5 1 ,5 14 6 3 33 

7 JUL 77 2 3 15 20 25.5 o.5 0 11 - - 9 
0 ... 11 0 0 9 0 0 ,;;i 

N 
24 9,5 1.5 14 1 8 89 w 

7 JUL 77 2 3 15 20 25.5 1 0 11 - - 11 
1 11 0 0 10 1 9 

24 9.5 1.5 14 6 5 45 

7 JUL 77 2 3 15 20 25.5 4 0 11 - - 9 
4 11 0 0 9 0 0 

24 9.5 1f5 14 a 1 11 

7 JUL 77 2 3 15 20 27.5 0.5 6 11 - - 11 
0,5. 11 0 0 10 1 9 

24 9.5 1.s 14 6 5 45 

7 JUL 77 2 3 15 20 27.5 1 0 11 - - 10 
1 11 0 0 10 0 0 

24 9.5 1.5 14 7 3 30 

7 JUL 77 2 3 15 20 27.5 4 0 11· - - 10 
4 11 0 0 9 1 10 

24 9,5 1 ... 
tJ 14 7 3 30 

. ~·, 

• • • • • • • • • • • 
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Table 9. - Continued. 

----------------------------------------------~--------------------------------·--------·---------------------------------------------
SIZE RANGE SALINITY TEMPEJ:;;ATUl:;;E EXPOSURE TIMI:: ( 1-ms.) CONTROL EXPERIMENTAL 
<TL IN MM> TO HIGHEJ:;; FROM START NO, NO, PERCENT NO, NO, PERCENT 

DATE MIN. MAX, <PPT) CONT, EXP. TEMP<HRS.> OF TEST AUVE i:1EAD MORTALITY ALIVE DEAD MORTALITY 
----------·----·----------------------------------------------------------------------------------------------------------------------
A NCH DA MITCHILLI 

15 JUL 77 2 3 25 ')I:' 
LJ 27.5 0.5 0 11 10 

o.s 11 0 0 10 0 0 
24 10.5 0.5 ... 

J 10 0 0 

15 JUL 77 2 3 25 25 27.S 1 0 11 11 
1 11 0 0 11 0 0 

24 10.::r o.5 5 7 4 36 

15 JUL 77 2 3 25 25 27.5 4 0 11 9 
4 11 0 0 9 0 0 

24 10.5 0.5 5 6 3 33 

15 JUL 77 2 3 25 25 29 0.5 0 11 10 
o.5 11 0 0 10 0 0 N 

24 10.5 0.5 5 10 0 0 +:-

15 JUL 77 2 3 25 25 29 1 0 11 10 
1 11 0 0 8 2 20 

24 10.5 0.5 5 7 3 30 

15 JUL 77 2 3 ., ... 
.:.v 25 29 4 0 11 11 

4 11 0 0 . 11 0 0 
24 10.5 0,5 5 7 4 36 

15 JUL 77 2 3 25 25 32 0,5 0 11 9 
0 I:" . .., 11 0 0 9 0 0 

24 10.5 0,5 5 7 2 22 

15 JUL 77 2 3 25 l]t::-..:,.,.J 32 1 0 11 9 
1· 11 0 0 9 0 0 

24 10.5 0.5 5 9 0 0 

15 JUL 77 2 3 25 ., ... 
Li.I 32 4 0 11 8 

4 11 0 0 8 0 0 
24 10.5 0,5 5 6 2 25 



fable 9 . - Continued. 

-----------~--------------------------------·-------------------------------------------·---------------------------------------------
SIZE RANGE SALINITY TEMF'ERATUl'i:E EXPOSUli:E TIME C Hl'i:S • > CONTl'i:OL EXPERIMENTAL 
<TL IN MM> TO l-IIGHEl'i: FROM START NO. NO, F'EF~CENT .. NO, NO. PERCENT 

DATE MIN. MAX. ( F'F'T> CONT. EXF'. TEMP<HRS.> OF TEST ALIVE IIEAII MOFffALITY ALIVE DEAI• MORTALITY 
-----------------------------------------------------------------------------------------~-------------------------------------------

AN CHO A MITCHILLI 

20 JUL 77 2 3 14 23.5 26.5 0.5 0 9 9 
0.5 9 0 0 9 0 0 

24 8 l 11 8 l 11 

20 JUL 77 2 3 14 23.S 26.5 l 0 9 10 
1 9 0 0 10 0 0 

24 8 1 11 9 1 10 

20 JUL 77 2 3 14 23.5 26.5 4 0 9 12 
4 9 0 0 11 1 8 

24 8 1 11 10 2 17 

20 JUL 77 2 3 14 23.5 28 o.5 0 9 9 N o.s 9 0 0 9 0 0 i.Jl 

24 8 :l 11 7 2 22 

20 JUL 77 2 3 14 23.5 28 1 0 9 10 
1 9 0 0 9 1 10 

24 8 l 11 7 3 3Q 

20 JUL 77 2 3 14 23.S 28 4 0 9 8 
4 9 0 0 B 0 0 

24 B 1· 11 5 3 38 

20 JUL 77 2 3 14 23.5 29 o.5 0 9 8 
o.s 9 0 0 13 0 0 

24 8 l 11 6 2 25 

20 JUL 77 2 3 14 23.5 29 l 0 9 9 
1 9 0 0 9 0 0 

24 8 1 11 9 0 0 

20 JUL 77 2 3 14 23.5 29 4 0 9 6 
4 9 0 0 6 0 0 

24 8 l 11 6 0 0 

• • • • • • • • • • (") • 
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Table 9. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMF'ERATUl:;:E EXF'OSUJ:;:E TIME rn1:;:s.) CONTROL EXPERIMENTAL 
<TL IN MMr TO HIGHEI:;: FROM START NO, NO, PERCENT NO. NO, PERCENT 

[IATE MIN, MAX. (f'PT> CONT, EXP, TEMF'CHRS,) OF TEST ALIVE DEAr1 MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
ANCHOA MITCHILLI 

20 JUL 77 2 3 14 23,5 31.5 o.5 0 9 6 
0.5 c; 0 0 6 0 0 

24 8 1 11 6 0 0 

20 JUL 77 2 3 14 23.5 31.5 1 0 9 10 
1 9 0 0 10 0 0 

24 8 1 11 o:.-
>:J 0:-

>:J 50 

20 JUL 77 2 3 14 23.5 31.5 4 0 9 11 
4 9 0 0 11 0 0 

24 8 1 11 a 3 27 

22 JUL 77 14 26 28.5 o.5 0 15 15 
N 

0.5 15 0 0 15 0 0 9' 
4 15 0 0 15 0 0 

22 JUL 77 14 26 28o5 1 0 15 15 
1 15 0 0 15 0 0 
4 15 0 0 14 1 7 

22 JUL 77 14 26 28.5 4 0 15 15 
4 15 0 0 11 4 27 

22 JUL 77 14 26 29.5 o.:s 0 15 15 
o.5 15 0 0 15 0 0 
4 15 0 0 15 0 0 

22 JUL 77 14 26 29.5 1 0 15 ... 15 
1 15 0 0 15 0 0 
4 15 0 0 15 0 0 

22 .JUL 77 14 26 29.5 4 0 15 15 
4 15 0 0 15 0 0 

''V) 
,;:_.:.. JUL 77 14 26 31. .5 o.:s 0 15 15 

0.5 15 0 0 15 0 0 
4 15 0 0 15 0 0 

0 



Table 9. - Continued. 

--------------------------------------------------------------------------~---------------~-----------------------------------------

DATE 

SIZE RANGE SALINITY 
CTL IN MM> 
MIN. MAX. CPPT> 

ANCHOA MITCHILLI 

22 JUL 77 14 

22 JUL 77. 14 

22 JUL 77 14 

22 JUL 77 14 

22 JUL 77 14 

• • • 

TEMPERATURE EXPOSURE TIMECHRS.> 
TO HIGHER FROM START NO. 

CONT. EXP, TEMPCHRS.> OF TEST ALIVE 

26 1 o· 15 
1 15 
4 15 

26 31.5 . 4 0 15 
4 15 

26 33 0.5 0 15 
o.:s 15 
4 15 

. 26 33 1 0 15 
1 15 
4 15 

26 33 4 0 15 
4 15 

• • • • 

CONTl;;OL 
NO, 
DEAD 

0 
0 

0 

0 
0 

0 
0 

0 

EXPEF~IMENTAL 
PERCENT NO. NO. PERCENT 
MORTALITY ALIVE DEAD MORTALITY 

• 

0 
0 

0 

0 
0 

0 
0 

0 

15 
15 
15 

15 
14 

15 
1~3 

15 

15 
15 
15 

15 
15 

• 

0 
0 

1 

0 
0 

0 
0 

0 

• 

0 
0 

7 

0 
0 

0 
0 

0 

N 
....... 



• • • 

Table 10. 

AMBIENT TEMP, 
TEMP. RANGE CC> INCREASE CC) 

MIN, MAX, MIN MAX, MEAN 

• • • • 

INITIAL PERCENT MORTALITY OF ANCHOA MITCHtLLI 
EXPOSED TO VARIOUS TEMPERATURE 

INCREASES FOR THREE EXPOSURE TIMES 

• • 

CONTROL EXPERIMENTAL EXPOSURE TIME <HRS.) 
o.5 1.0 4,0 

MAX. MIN, MEAN MAX. MIN. MEAN MAX, MIN. MEAN MAX, 

• 

MIN, 
-M----------------------------------------~---------------------~------------------------------------------------------------------

( 
23 .. 5 26 1 2.5 0 0 0 
74,3 79,9 F> 3 4,5 0 0 0 

I=" 
J 6.5 0 0 0 
7 9,5 0 0 0 

Table 11. - Latent percent mortality of Anchoa mitchilli exposed to various temperature 
increases for three exposure times. 

------------------------------------------------------------------------------------------------------------------------------------
AMBIENT TEMP. ! CONTli:OL EXPERIMENTAL EXPOSURE TIME oms.> 
TEMP. f.:ANGE CC> INCREASE CC) ! o.s 1.0 3.0-4.0 

I -------
MIN. MAX, MIN MAX, I MEAN M1'1X, MIN. MEAN MAX. MIN. MEAN MAX, MIN. MEAN MAX, MIN. 

------------------------------~---------------------------------------------------------------------------------------------------
19 20 1. 2.5 26 3!) 14 22 40 () 26 3B 10 23 40 10 

( 66.2 6B.1 F> 3 4.5 24 3~3 14· 45 55 36 11 11 :LO 37 40 33 

5 6.5 26 35 14 !56 89 38 3·7 46 20 2~5 !5!3 7 

7 8.5 26 35 14 30 45 20 30 50 10 :32 5~:5 10 

26 2.5 8 11 5 6 11 0 23 36 10 .,.,. 33 17 
23.5 1 ,.,;::i 

74,3 78.9 F> 3 4,5 8 11 5 11 22 0 30 30 30 37 38 36 

5 6.5 11 11 11 '")I::" '")I=" 25 0 0 0 6 0 0 ..... -, "-J 

7 8.5 8 11 5 11 22 0 '"'"'" 50 0 26 27 25 .o.J 

• 



Table 12. - Number of secondary entrainment .treatments with mortality significantly different from control, based 
on· Chi-square analysis · (P. 05 level), for larvae of the bay anchovy, Anchoa mitchilli. 

Acclimation temp. (C) range Exposure Times (hours) 
19.0-20.0 0.5 1.0 3.0-4.0 

No. of No. No. of No •. No. of No. 
Treatments Sig. Treatments Sig. Treatments Sig. 

Experimental increases 
in temp. (C) 

2.0-2.5 3 l* 3 0 3 0 
4.5 2 0 2 0 2 0 
5.0-6.5 3 1 4 1 4 0 
7.5 3 1 3 0 3 0 

Total 11 3 12 1 12 0 

Acclimation temp. (C) range 
23.5-26.0 N 

l.D 

Experimental increases 
in temp. (C) 

2.5 3 0 3 1 3 2 
3.5-4.0 3 0 3 1 3 1 
5.0-5.5 2 0 2 0 2 0 
7.0-7.5 3 0 3 0 3 0 

Total 11 0 11 2 11 3 

1<Mortality significantly greater in control. 

• • • • • • • • • • • 
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Table 13. - Chronological summary of simulated secondary entrainment experiments on larval white perch, Morone 
americana. All tests conducted at saturated dissolved oxygen levels. 

- . - ---- ·-·~ -- ,_ -- ·--~-~- ·- ... -·- -~-- -·-· -.-~----~ - - --- .. - -- .... -- . -

• 

------------------------------------------------------------------------------------------------------------------------------------
DATE 

SIZE RANGE SALINITY 
<TL IN MM> 
MIN. MAX. CPPT> 

TEMPERATURE EXPOSURE TIME<HRS,) CONTROL EXPERIMENTAL 
TO HIGHER FROM START NO, NO. 

CONT, EXP. TEMPCHRS.> OF TEST ALIVE DEAD 
PERCENT NO. ND. PERCENT 
MORTALITY ALIVE DEAD MORTALITY 

------------~---------7-------------------------------------------------------------------------------------------------------------
MORONE AMERICANA 

2 JUN 76 3 5 0 18 24 1 

7 APR 77 3 4 0 16.5 19 0.5 

7 APR Tl 3 4 0 16.5 19 1 

7 APR 77 3 4 0 16.5 19 

7 APR 77 3 4 0 16.5 21 0.5 

7 APR 77 3 4 0 21 1 

7 APR 77 3 4 0 16.5 21 4 

7 APR 77 3 4 0 16.5 22.5 0.5 

7 APR 77 3 4 0 1 

0 
1 

48 

0 
0,5 

48 

0 
1 

48 

0 
4 

48 

0 
0.5 

48 

0 
1 

48 

0 
4 

48 

0 
0.5 

48 

0 
1 

48 

17 
17 
15 

20 
20 
:J.9,5 

20 
20 
19.5 

20 
20 
19.5 

20 
20 
19.5 

20 
20 
19.5 

20 
20 
19.5 

20 
20 
:L9 .:::; 

20 
20 
l9.5 

0 

0 
0.5 

0 
0.5 

0 
0.5 

0 
0.5 

0 
o.5 

0 
o.5 

0 
0.5 

0 
0~5 

0 
12 

0 
3 

0 
3 

0 
3 

0 
3 

0. 
3 

0 
3 

0 
3 

0 
3 

28 
28 
27 

20 
20 
l'i> 

20 
20 
19 

20 
20 
20 

20 
20 
19 

20 
20 
17 

20 
20 
20 

20 
20 
20 

20 
20 
20 

0 
1 

0 
l 

0 
l 

0 
0 

0 
l 

0 
3 

0 
0 

0 
0 

0 
0 

0 
4 

0 
c:· 
.J 

0 
5 

0 
0 

0 
5 

0 
15 

0 
0 

0 
0 

0 
0 

w 
·o 



Table 13. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------SIZE RANGE SALINITY TEMF'El;.:A TURE EXPOSURE TIMECHRS. > CONTJ;.:OL EXPERIMENTAL 
<TL IN MM) TO HIGHER FROM START NO. NO. PERCENT NO. NO. PERCENT 

DATE MIN. MAX. ( PPT> ' CONT· •. EXP. TEMF' (HRS, > OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
MORONE AMERICANA 

7 APR 77 3 4 0 16.5 22.5 4 0 20 20 
4 20 0 0 20 0 0 

48 19.5 o.5 3 20 0 0 

7 APR 77 3 4 0 16.5 24' 0.5 0 20 20 
o.5 20 0 0 20 0 0 

48 19.5 o.5 3 20 0 0 

7 APR 77 3 4- 0 16.5 24 1 0 20 20 
1 20 0 0 20 0 0 

48 19.5 0.5 3 20 0 0 

7 APR 77 3 4 0 16.5 24 4 0 20 20 w 
4 20 0 0 20 0 0 f-" 

48 19.5 0.5 3 20 0 0 

11 APR 77 3 5 0 15 17.5. 0.5 0 20 20 
o.5 20 0 0 20 0 0 

48 19 1 5 19 1 5 

11 APR 77 3 5 0 15 17.5 1 0 20 20 
1 20 0 0 20 0 0 

48 19 1 5 20 0 0 

11 APR 77 3 5 0 15 17.5 4 0 20 20 
4 20 0 O· 20 0 0 

48 19 1 5 19 1 5 

11 APR 77 3 5 0 15 19.5 o.s 0 20 20 
o.5 20 0 0 20 0 0 

48 19 1 5 20 0 0 

• • • • • • • • • • 
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Table 13. - Continued. 

------------------------------------------------------------------------------------·------------------------------------------------
SIZE RANGE SALINITY TEMPERaHUl;:E EXPOSUl;:E TIME<HRS. > CON·rnoL EXPEF\IMENTAL 
CTL IN MM) TO 1-IIGHl::R Fl;:OM STAIH NO. NO. PJ:Ji:CENT NO. NO. PERCENT 

DATE MIN. MAX. CPPT> CONT •. EXP. TEMP< Hl~S • ) OF TEST ALIVE DEAD MORTAL HY ALIVE Df;AD MORTALITY 

------------------------------------------------------------------------------------------------------------------------------------
MOR ONE ANERICANA 

1} 

11 APR 77. 3 5 0 15 19.5 1 0 20 20 
1 20 0 0 20 0 0 

48 19 1 5 19 1 5 

11 APR 77 3 5 0 15 19.5 4 0 20 20 
4 20 0 0 19 1 5 

48 19 1 5 19 1 5 

11 APR 77 3 5 0 15 21.5 0,5 0 20 20 
0 ... • ;;;J 20 0 0 20 0 0 

48 19 1 5 1'7 1 .... .., 

11 APR 77 3 5 0 15 21.5 1 0 20 20 
1 20 0 0 20 0 0 w 

48 19 1 "'" kl 20 0 0 N 

11 APR 77 3 5 0 15 21.5 4 0 20 20 
4 20 ·o 0 20 0 0 

48 19 1 5 19 1 5 

11 .=IPR 77 3 5 0 15 23 o.s 0 20 20 
0.5 20 0 0 20 0 0 

48 :L9 1 5 19 1 5 

11 APR 77 3 5 0 15 23 1 0 20 - 20 
1 20 0 0 19 1 5 

48 19 1 5 17 3 15 

11 APR 77 3 0 15 23 4 0 20 20 
4 20 0 0 20 0 0 

48 19 1 5 19 1 .... .., 

18 APR 77 3 "'" ..., 0 16.5 19 0.5 0 20 20 
0 ... . .., 20 0 0 20 0 0 

48 14 6 30 17 3 15 

L 



Table 13 ··-- Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMF'ERATUJ;:E EXPOSUl'.;;E TIME CH1;:s, > CONTROL EXPERIMENTAL 
CTL IN MM) TO HIGHER FROM STMT NO, NO, PERCENT NO, NO. PERCENT 

DATE MIN, MAX, CPF'T) CONT. EXP. TEMP C Hl'.;;S , ) OF TEST ALIVE DEAD MOfaALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------"·-----------------------------------------------------------------
MOR ONE AMERICANA 

18 APR 77 3 5 0 16.5 19 1 0 20 20 
1 20 0 0 20 0 0 

48 14 6 30 10 10 50 

18 APR 77 3 5 0 16.5 19 4 0 20 20 
4 19 1 "'" .J 20 0 ·o 

48 14 6 30 13 7 35 

18 APR 77 3 0 16.5 21 0 "" . .., 0 20 20 
0.5 20 0 0 20 0 0 

48 14 6. 30 10 10 50 

18 APR 77 3 5 0 16.5 
w 

21 1 0 20 20 w 
1 20 0 0 20 0 0 

48 14 6 30 16 4 20 

18 APR 77 3 5 0 16.5 21 4 0 20 20 ..... 
4 19 1 5 20 0 0 

48 14 6 30 9 11 55 

18 APR 77 3 5 0 16.5 22.5 o.5 0 20 20 
o.s 20 0 0 20 0 0 

48 14 6 30 17 3 15 

18 APR 77 3 5 0 16.5 22.5 1 0 20 20 
1 20 0 0 20 0 0 

48 1-1 6 30 18 2 10 

18 APR 77 3 5 0 16.5 22.5 4 0 20 20 
4 19 1 5 20 0 0 

48 14 6 30 15 5 25 

18 APR 77 3 5 0 16.5 24 0.5 0 20 20 
0.5 20 0 0 20 0 0 

48 14 6 30 15 5 25 

• • • • • • • • • • .0 



• • • • • • • • • • 

Table 13 . - .. Continued . 

------------------------------------------------------------------------------------------------------------------------------------. . 

SIZE RANGE S1~LINITY TEMF'ERATUli:E EXF'OSUl':E nM1::<1-ms. > CONTli:OL EXPERIMENTAL 
(TL IN MM> TO 1-IIGl-ll::R Fl:;:OM STAli:T NO. ND. PERCENT ND. NO. PERCENT 

DATE MIN. MAX. Cf'PT> CONT. EXP. TEMF'<HRS.) OF .TEST ALIVE DEAD MOf\TALITY ALIVE DEAD M OF~ Tt"1 L ITY 
---------------------------------------------------------------------------------------~--------------~-----------------------------

MORONE AMERICANA 

18 APR 77 3 5 0 16.5 24 1 0 20 20 
1 20 0 0 20 0 0 

48 14 6 30 17 3 15 

18 APR 77 3 5 0 16.5 24 4 0 20 20 
4 19 1 !) 1B 2 10· 

48 14 6 30 11 9 45 

25 Af'R 77 3 5 0 16 18 o.s 0 20 19 
o.s 20 0 0 19 0 0 

48 17 3 15 17 2 11 

w 
25 APR 77 3 5 0 16 18 1 0 20 20 .p.. 

1 20 0 0 20 0 0 
48 17 3 15 16 4 20 

25 APR 77 3 0 16 -18 4 0 20 20 
4 19 1 5 20 0 0 

48 17 3 15 16 4 20 

25 APR 77 3 5 0 16 20 4 0 20 20 
4 19 1 5 18 2 10 

48 17 3 15 15 5· ')C" ,,_.., 

25 APR 77 3. a:-.., 0 16 20.5 0 ·=-. .., 0 20 20 
o.5 20 0 0 20 0 0 

.48 17 3 15 19 1 5 

25 APR 77 3 5 0 16 20o5 1 0 20 20 
1 20 0 0 20 0 0 

48 17 3 15 17 3 15 

25 APR 77 3 ... .., 0 16 22.5 o.s 0 20 20 
o.5 20 0 0 l'J 1 5 

48 17 3 :1.0::-•" 14 6 30 

(') 



Table 13 . -- Continued. 

. . ------------------------------------------------------------------------------------------------------------------------------------

DATE 

SIZE RANGE SALINITY 
<TL IN MrD 
MIN. MAX. CPPT> 

TEMPERATURE EXPOSURE TIME(HRS.> CONTROL EXPERIMENTAL 
TO HIGHER FROM START NO. NO. PERCENT NO. ND. PERCENT 

CONT, EXP. TEMPCHRS,) OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
MORONE AMERICANA 

25 APR 77 3_ 5 0 16 22.5 1 

25 APR 77 3 5 0 16 4 

25 APR 77 3 5 0 16 24 o.5 

25 APR 77 3 5 0 16 24 1 

• • • ·• • 

0 
1 

48 

0 
4-

48 

0 
0 o:' • ,;J 

48 

0 
1 

48 

• 

20 
20 
17 

20 
19 
17 

20 
20 
1'7 

20 
20 
17 

• 

0 
3 

1 
3 

·o 
3 

0 
3 

0 
15 

5 
15 

0 
15 

0 
15 

• 

20 
20 
18 

20 
18 
15 

20 
20 
13 

20 
20 
17 

• 

0 
2 

2 
5 

0 
7 

0 
3 

0 
10 

10 
25 

0 
35 

0 
15 

w 
V1 



• • • • • • • • • • • 

Tab le 13 . -- ·Continued. 

-------------·------------------------------------------------------------------------------------------------------------------·-----
DATE 

SIZE RANGE SALINITY 
<TL IN MMi 
MIN. MAX, <PPT> 

TEMPERATURE EXPOSURE TIMECHRS,) CONTROL 
TO HIGHER FROM START NO. NO. 

CONT. EXP. TEMPCHRS,) OF TEST ALIVE DEAD 

EXPERIMENTAL 
PERCENT ND, ND. PERCENT 
MORTALITY ALIVE DEAD MORTALITY 

------------------------------------------------------------------------------------------------------------------------~-----------
MORONE AMERICANA 

25 APR 77 3 5 0 16 

25 APR 77 3 5 0 16 

25 APR 77 3 5 0 16 

25 AF'R 77 3 0 16 

Table 14. 

1 0 
1 

48 

4 0 
4 

48 

24 o.5 0 
0.5 

48 

24 1 0 
1 

48 

20 
20 
17 

20 
19 
17 

20 
20 
17 

20 
20 
17 

0 
3 

1 
3 

0 
3 

0 
3 

LATENT PERCENT MORTALITY OF MORONE AMERICANA 
EXPOSED TO VARIOUS TEMPERATURE 

INCREASES FOR THREE EXPOSURE TIMES 

0 
15 

5 
15 

0 
15 

0 
15 

20 
20 
1B 

20 
1B 
15 

20 
20 
13 

20 
20 
17 

0 
2 

2 
0:
..J 

0 
7 

0 
3 

0 
10 

10 
25 

0 
35 

0 
15 

UJ 
0\ 

------------------------------------------------------------------------------------------------------------------------------------AMBIENT TE1P, 
TEMP. RANGE CC) IN:REASE CC> 

CONTfWL 
1.() 4.0 o.5 

EXPERIMENTAL EXPOSURE TIME CHRS,) 

MIN. MIN MAX. MEAN MIN. MEAN MIN, MIN, M1:\X. MIN, --------------------------------------------·--------------------------------------------------------------------------------------15 18 1 ,., C" 13 30 3 9 15 i:.- 19 50 0 15 35 0 .&..•'"' .J 
( 59,0 64.5 F> 3 4 o:.- 13 30 3 15 50 0 14 20 5 21 c-o:.- 0 • .J 

.J.J 
5 6.5 13 30 3 13 30 0 5 10 0 14 25 0 
7 8.5 13 30 3 16 35 0 11 15 0 17 45 0 



Table 15. - Number of secondary entrainment treatments with mortality signi~icantly diff.etent :fil;'QII} cont:i;-ol, ba,:::;ed 
on Chi-square analysis (P.05 level), for larvae of the white perch, Morone americana.. 

Acclimation temp. (C) 
15.0-18.0 

Experimental increases 
in temp. (C) 

2.0-2.5 
4.0-4.5 
6.0-6.5 
7.5-8.0 

Total 

• • • 

0.5 
No. of 
Treatments 

4 
4 
4 
4 

16 

• 

Exposure Times 

No. 
Sig. 

0 
0 
0 
0 

0 

• • 

(hours) 
1.0 4.0 

No. of No. No. of No. 
Treatments Sig. Treatments Sig. 

4 0 4 0 
4 0 4 0 
5 0 4 0 
4 0 3 0 

17 0 15 0 

• • • • 

w 
-....i 

n 

• 



• • • • • • • • • • 

Table 16. - Chronological summary of simulated secondary entrainment experi'ments 1 
All t d on arval weakfish, Cynoscion regalis 

- ests con ucted at saturated dissolved oxygen levels. - • 

I1ATE 

SIZE RANGE SALINITY 
<TL IN MM> 
MIN. MAX. CPPT) 

CY~DSCION REGALIS 

17 JUN 77 1 2 26 

17 JUN 77 1 2 26 

17 JUN 77 1 2 26 

17 JUN 77 1 2 26 

17 JUN 77 1 2 26 

17 JUN 77 1 2 26 

17 JUN 77 1 2 26 

17 JUN 77 1 2 26 

17 JUN 77 1 2 26 

-· . -- ----·- _________ _. ____ _ 
··--·------·-----· 

TEMPERATURE EXPOSURE TIMECHRS.> CONTROL 
TO HIGHER FROM START NO, NO, 

CONT• EXP• TEMP C HR.S • > OF TEST ALI VE DEAD 

22 o.5 

22 24.5 1 

22 24.5 

22 26 o.5 

22 26 1 

22 26 

22 28 o.5 

22 28 1 

22 28 4 

0 
o.s 
4 

0 
1 
4 

0 
4 

0 
o.s 
4 

0 
1 
4 

.o 
4 

0 
o.s 
'4 

0 
1 
4 

0 
4 

20 
20 
19.5 

20 
20 
11.i'.5 

·20 
19.5 

20 
20 
19.5 

20 
20 
19.5 

20 
19,5 

20 
20 
19.5 

20 
20 
19.5 

20 
19.5 

0 
0.5 

0 
o.s 

0.5 

0 
o.s 

0 
o.s 

0 
o.5 

0 
0.5 

EXPERIMENTAL 
PERCENT NO. ND. PERCENT 
MORTALITY ALIVE DEAD MORTALITY 

0 
3 

0 
3 

3 

0 
3 

0 
J 

3 

0 
3 

0 
3 

3 

20 
20 
19 

20 
20 
20 

20 
19 

20 
20 
20 

20 
20 
20 

20 
19 

20 
20 
20 

20 
20 
20 

20 
20 

0 
1 

0 
0 

1 

0 
0 

0 
0 

1 

0 
0 

0 
0 

0 

0 
5 

0 
0 

5 

0 
0 

0 
0 

5 

0 
0 

0 
0 

0 

w 
CXl 

• 

\ 



Table 16. - Continued. 

------------·-----------------·-------------------------------------------------------------------~-----------------------------------SIZE RANGE SALINITY TEMPERATURE EXPOSUJ;;E TIME<HRS. > CONTJ;;OL EXPERIMENTAL 
<TL IN MM> TD HIGHER Fl;;CJM START NO, NO. PERCENT NO. NO, PERCENT 

DATE MIN, MAX. ( PF'T) CONT. EXP. TEMP ( H1;;s, ) OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
CYNOSCION REGALIS 

17 JUN 77 1 2 26 22 29.5 o.5 0 20 20 
o.5 20 0 0 20 0 0 
4 19.5 0.5 3 20 0 0 

17 JUN 77 1 2 26 22 29.5 1 0 20 20 
1 20 0 0 20 0 0 
4 19.5 o.5 3 20 0 0 

17 JUN 77 1 2 26 22 29.5 4 0 20 20 
4 19.5 o.5 3 20 0 0 

20 JUN 77 1 2 25 20 22 o.5 0 20 20 
0.5 20 0 0 20 0 0 
4 19.5 o.5 3 19 1 5 VJ 

'° 
20 JUN 77 1 2 25 20 .22 o.5 0 20 20 

0 I:" • ;:i 20 0 0 20 0 0 
4 1 <;>,5 o.5 3 19 1 5 

20 JUN 77 1 2 25 20 22 1 0 20 20 
1 19.5 o.5 3 19 1 5 
4 19.5 o.5 3 19 1 5 

20 .JUN 77 1 2 25 20 22 1 0 20 20 
1 19.5 0 I:" . '-' 3 20 0 0 
4 19.5 0 &::" • ;:i 3 14 6 30 

20 JUN 77 1 2 'JI:" 
.:..W. 20 22 4 0 20 20 

4 19.5 0.5 3 19 1 5 

20 JUN 77 1 2 25 20 22 4 0 20 20 
·4 19.5 0.5 3 20 0 0 

20 .JUN 77 1 2 25 20 24 o.5 0 20 20 
o.5 20 0 0 20 0 0 
4 19.5 o.s 3 20 0 0 

• • • • • • • • • • • • • 



• • • • • • • • • • • 

Table 16. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------SIZE RANGE SALINITY TEMPERATURE EXPOSUl;:E TIMECHl~S.) CONTROL EXPERIMENTAL 
CTL IN MM) TD HIGHER FROM STAIH NO, NO, PERCENT NO, NO, PERCENT 

DATE MIN. MAX. C PPT> CONT. EXP. TEMP C Hl~S. ) OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
: ------------------------------------------------------------------------------------------------------------------------------------

CYNOSCION REGALIS 

20 JUN 77 1 2 25 20 24 o.5 0 20 20 
0,5 20 0 0 1'7 1 5 
4 19,5 o.5 3 1'7 1 5 

20 JUN 77 1 2 25 20 24 1 0 20 20 
1 i9.:5 0.5 3 19 1 5 
4 19.5 o.5 3 19 1 5 

20 JUN 77 1 2 25 20 24 1 0 20 20 
,1 19.5 o.5 3 20 0 0 
4 19.5 0.5 3 20 0 0 

20 JUN 77 1 2 ...,.::" ....... 20 24 4 0 20 20 
4 19.5 0.5 3 20 0 0 ·~ 

0 

20 JUN 77 1 2 25 20 24 4 0 20 20 
4 19.5 0 ... • ;;;i 3 1'7 1 5 

20 JUN 77 1 2 25 20 26 0 0:-. .., 0 20 20 -. 
0.5 20 0 0 20 0 0 
4 19.5 0.5 3 20 0 0 

20 JUN 77 1 2 25 20 26 0.5 0 20 20 
0 "" • ;;;i 20 0 0 20 0 0 
4 :L9o5 0.5 3 18 2 10 

20 JUN 77 1 2 25 20 26 1 0 20 20 
1 :L9.5 0.5 3 20 0 0 
4 19+5 o.5 3 117 1 5 

20 JUN 77 1 2 25 20 26 1 0 20 20 
1 19.5 o.5 3 20 0 0 
4 19.5 o.s 3 20 0 0 

20 JUN 77 1 2 25 20 26 4 0 20 20 
4 1.9.5 0.5 3 17 3 15 



Table 16. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATUl;;E EXPOSURE TIMECHRS. > CONTROL EXPERIMENTAL 
<TL IN MM> TO HIGHER FROM START NO. NO,· PERCENT ND• NO. PERCENT 

DATE MIN, MAX •. CPPT> CONT. EXP, TEMPCHRS.> Of TEST ALIVE I•EAD MORTALITY ALIVE DEAD MDRTALITY 
----·----------------------~-----------~---------------------------------------------------------------------------------------------

CYNOSCION REGALIS 

20 JUN 77 1 2 25 20 26 4 0 20 20 
4 19.5 o.5 3 19 1 5 

20 JUN 77 1 2 25 20 27.5 0 ·-. ;:) 0 20 20 
0.5· 20 0 0 20 0 0 
4 19.5 o.5 3 17 3 15 

20 JUN 77 1· 2 25 20 27.5 o.5 0 20 20 
o.5 20 0 0 20 0 0 
4 19.5 o.5 3 20 0 0 

20 JUN 77 1 2 25 20 27.5 1 0 20 20 .i:--

1 :L 9.5 0.5 3 19 1 5 
I-' 

4 19.5 o.5 3 18 2 10 

20 JUN 77 1 2 25 20 27.5 1 0 20 20 
1 19.5 0.5 3 ·20 0 0 
4 19.5 o.5 3 17 3 15. 

20 JUN 77 1 2 25 20 27.5 4 0 20 20 
4 19.5 0.5 3 20 0 0 

20 JUN 77 1 2 25 20 27.5 4 0 20 20 
4 1'i' .5 0 ... . " 3 19 1 5 

22 JUN 77 1 3 23 20 24.5 0 ... . "" 0 18 19 
0.5 18 0 0 l'i' ·o 0 

21 13 5 28 11 g 42 

22 JUN 77 1 3 23 20 24.5 1 0 18 20 
1 18 0 0 20 0 0 

21 13 5 28 7 13. 65 

22 JUN 77 1 3 23 20 24.5 4 0 18 19 

• • • • • • 18 • .0 9.'.> 19 • 0 • 0 •o 



• • • • • • • ,. • •• 
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Table 16. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPEl'<:A TURE EXPOSUl;;E TIME Oms.) CONTROL EXPERIMENTAL 

<TL IN MM> TO HIGHER FROM START NO. NO. PERCENT ND. NO. PERCENT 

DATE MIN. MAX. <PPT> CONT. EXP. TEMP<HRS.> OF TEST ALIVE tiEAt1 MORTALITY ALIVE · tiEAD MORTALITY 

------------------------------------------------------------------------------------------------------------------------------------
CYNOSCION REGALIS 

22 JUN 77 1 3 23 20 25.5 o.5 0 18 20 

o.5 18 0 0 19 1 5 

1 18 0 0 1B 2 10 

21 13 5 28 10 10 50 

22 JUN 77 1 3 23 20 -:>l::" I:' 1 0 1B 23 
11.;Jtt.;;I 

1 18 0 0 22 - 1 4 

21 13 ... 213 10 13 57 iJ 

22 JUN 77 1 3 23 20 25.5 4 0 18 13 
4 18 0 0 .13 0 0 

21 13 5 28 11 2 15 

23 JUN 77 1 3 23 20 22.5 o.s 0 15 17 
o.5 15 0 0 16 1 6 +.--
4 15 0 0 16 1 6 N 

23 JUN 77 1 3 23 20 22+5 1 0 15 18 
1 15 0 0 17 1 6 

4 15 0 0 17 1 6 

23 JUN 77 1 3 23 20 22.5 4 0 15 17 
4 15 0 0 16 1 6 

23 JUN 77 1 3 23 20 24 o.5 0 15 15 
o.s 15 0 0 15 0 0 

4 1 C' 0 0 15 0 0 
,J 

23 JUN 77 1 3 23 20 24 1 0 15 16 
1 15 0 0 16 0 0 

4 15 0 0 16 0 0 



Table 16. - Continued. 

------------------------------------------·------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPEl;:ATURE EXPOSUl;:E TIMECl-U;:s. > CONrnOL EXPERIMENTAL 
CTL IN MM) TO IHGHEJ;: FROM STAIH NO. NO. PERCENT NO. NO. PERCENT 

DATE MIN. MAX. CPPT> CONT. EXP. TEMP< Hl~S. > OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
---------------------~--------------------------------------------------------------------------------------------------------------

CYNOSCION REGALIS 

23 JUN 77 1 3 23 2o 24 4 0 15 24 
4 15 0 0 24 0 0 

23 JUN 77 1 3 23 20 25 0.5 0 10:-.J 14 
o.5 15 0 0 14 0 0 
4 15 0 0 14 0 0 

23 JUN 77 1 3 23 20 25 1 0 15 15 
1 15 0 0 13 2 13 

23 JUN 77 1 3 23 20 25 4 0 15 14 
4 15 0 0 14 0 0 

-P-

23 JUN 77 1 3 23 20 27.5 o.5 0 15 113 
w 

o.5 15 0 0 17 1 6 
1 15 0 0 16 2 11 
4 15 0 0 16 2 11 

23 JUN 77 1 3 23 20 27.5 1 0 15 16 
1 15 0 0 15 1 6 
4 15 0 0 15 1 6 

23 JUN 77 1 3 23 20 27.5 4 0 15 19 
4 15 0 0 18 1 5 

30 JUN 77 2 ·3. 15· 21 23.·5 o.5 0 10 10 
0.5 10 0 0 10 0 0 

24 8 2 20 8 2 20 

30 JUN 77 2 3 15 21 23.5 1 0 10 11 
1 10 0 0 11 0 0 

24 8 2 20 9 2 ·1·a 

30 JUN 77 2 3 15 21 23.5 4 0 10 10 
4 10 0 0 10 0 0 

24 8 2 20 7 3 30 
C'l 

• • • • • • • •• • • • 
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Table 16. - Continued. 

--------------------------------------------------------·-----------------------------------------------------·-----------------------SIZE RANGE SALINITY TEMPERATURE EXPOSUJ~E TIME ( 1-ll'~S •) CONTl~OL EXPERIMENTAL 
<TL IN MM> TO MIGHEI~ Fl;;OM START NCJ • NO. PERCENT NCJ • NO, PERCENT 

flATE MIN. MAX. CPPT> CONT. EXP. TEMPCHRS,) OF TEST ALIVE I•EAD MORTALITY ALIVE DEAD MORTALITY 
-----------------------------------------------------·-------------------------------------------------------------------------------
CYNOSCION REGALIS 

30 JUN 77 2 3 15 21 25.5 o.5 0 10 13 
o.5 10 0 0 8 0 0 

24 a 2 20 4 4 50 

30 JUN 77 2 3 15 21 25.5 1 0 10 9 
1 10 0 0 9 0 0 

24 8 2 20 6 3 33 

30 JUN 77 2 3 15 21 25,5 4 0 10 10 
4 10 0 0 10 0 0 

24 8 2 20 9 1 10 

30 JUN 77 2 3 15 21 27.5 0.5 0 10 10 
o.s 10· 0 0 9 1 10 ~ 

~ 
24 8 2 20 9 1 10 

30 JUN 77 2 3 15 21 27.5 1 0 10 9 
1 10 0 0 9 0 0 

24. 8 2 20 8 1 11 

30 JUN 77 2 3 15 21 27.5 4 0 10 11 
4 10 0 0 11 0 0 

24 8 2 20 8 3 27 

30 JUN 77 2 3 15 21 28.5 0.5 0 10 12 
o.s 10 0 0 12 0 0 

24 8 2 20 10 2 17 

30 JUN 77 2 3 15 21 28.5 1 0 10 11 
1 10 0 0 11 0 0 

24 8 2 20 9 2 18 



. ., 

Table 16. - Continued. 

----------------------------------------------------------------------·-------------~------------------------------------------------
SIZE RANGE SALINITY TEMPEl'\A TURE EXPOSURE TIME C 1-11'\B • > CONTli:OL EXPERIMENTAL 
CTL IN MM) TO HIGHER Fli:OM START NO. NO. PERCENT NO. NO, PERCENT 

DATE MIN. MAX. CPPT> CONT. EXP, TEMPCHRS.> OF TEST ALIVE [•EAD MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
C'fNOSCION REGALIS 

JO JUN 77 2 3 15 21 28.5 4 0 10 13 
4 10 0 0 12 1 8 

24 a· 2 20 8 5 38 

1 JUL 77 2 3 15 20 22 o.5 0 9 10 
o.5 9 0 0 10 0 0 

24 8 1 11 10 0 0 

1 JUL 77 2 3 15 20 22 1 0 9 10 
1 9 0 0 10 0 ·:r.i. 0 

24 B 1 11 13 2 ·::20 

1 JUL 77 2 3 15 20 22 4 0 9 10 +:-
4 9 0 0 10 0 6 V1 

21 B 1 11 9 1 10 

1 JUL 77 2 3 15 20 24.5 0 .,. 
'" 0 9 10 

o.5 9 0 0 10 0 0 
24 8 1 11 10 0 0 

1 JUL 77 2 3 15 20 24.5 1 0 9 9 
1 9 0 0 9 0 0 

24 B 1 11 B 1 11. 

1 JUL 77 2 3 15 20 24.5 4 0 17 10 
4 9 0 0 10 0 0 

24 8 1 11 5 5 50 

1 JUL 77 2 3 15 20 25.5 1 0 9 10 
1 9 0 0 10 0 0 

24 8 1 11 6 4 40 

1 JUL 77 2 3 15 20 25.5 4 0 9 8 
4 9 0 0 8 0 0 

24 13 1 11 6 2 25 

c.J 

• • • • •• • • • • • • 



• • Table 16. - Continued. • •• • • • • • • 
-----------------------------------------------------------------------------------------~-----~-------------------------------

SIZE RANGE SALINITY TEM?ERATURE EXPOSURE TIME<HRS.) CONTROL EXPERIMENTAL 
CTL IN MM> TO HIGHER FROM START NO. NO. PERCENT NO. NO. PERCENT 

DATE MIN. MAX. (PPT> CONT. EXP. TEMF'<l-IRS.) OF TEST ALIVE IIE.AD . MORTALITY ALIVE IIEAD MORTALITY 
--------------------------~-----------------------------------------------------------------------------------------~----------

CYNOSCION REGALIS 

1 JUL 77 2 3 15 

1 JUL 77 2 3 15 

1 JUL 77 2 3 15 

Table 17. 

AMBIENT TE~P. 
TEMP, RF1NGE CC) INCREASE· ( C > 

MIN, M;')X, MI/\. Mt~X. MEAN 

20 22 1 2.5 r) ... 
( 68.0 71. 7 F> 3 4.5 2 

5 6.5 2 
7 8.5 2 

20 

20 

20 

27.5 o.5 0 
o.s 

24 

27.5 1 0 
1 

24 

27.5 3.5 - 0 
3.5 

24 

9 
9 
a 

9 
9 
a 

9 
9 
B 

0 
1 

0 
1 

0 
1 

,,,. 
( 

I~ITIAL P~RCENT:MDRTALITY OF CYNOSCION REGALIS 
EXPOSED TO VARIOUS TEMPERATURE 

INCREASES FOR THREE EXPOSURE TIMES 

0 
11 

0 
11 

0 
11 

10 
10 

4 

6 
5 
4 

a 
6 
s 

0 
6 

1 
2 

2 
3 

u 

CONTROL EXPERIMENTAL EXPOSURE TIME CHRS.> 
0.5 1.0 4.0 

MAX. HIN. MAX. MIN. MEAN Mt~X. MIN. Mt::1~N MAX, 

3 0 5 p 5 10 30 0 4 6 
3 0 1 1::-

•' 0 2 5 0 3 "'" ,j 

3 0 3 .10 0 2 5 0 5 15 
3 0 7 15 0 8 15 0 3 5 

Table 18. - Latent percent mortality of Cynoscion regalis exposed to various temperature 
increases for three exposure times. 

AMBIENT TEMP, CONTROL EXPERIMENTAL EXPOSURE TIME <HRS.> 
TEMP. RANGE CC) INCREASE CC> 0,5 1.0 3.5-4.0 

MIN, MAX. MIN MAX. MEAN MAX. MIN. MEAN MAX. MIN. MEAN MAX. MIN. MEAN MAX. 

20 22 1 2.5 16 20 11 10 20 0 19 20 .18 20 30 
( 68.0 71.7 F> 3 4.5 20 28 11 31 50 0 36 65 11 43 68 

5 6.5 21 28 11 30 !)0 10 36 57 11 23 27 
7 8.5 16 20 11 38 60 17 26 33 18 38 38 

0 
60 

17 
·33 

25 
38 

MIN, 

0 
0 
0 
0 

MIN. 

10 
10 
15 
38 

• 



Table 19. - Number of secondary entrainment treatments with mortality stgnificantly different from cqntr9l~ based 
on Chi-'-square analysis (P.05 level), for larvae of the weakfish, Cynoscion regalis. 

Acclimation temp. (C) 
20.0-22.0 

Experimental increases 
in temp. (C) 

2.0-2.5 
4.0-4.5 
5.0-6.5 
7.0-7.5 

Total 

• • • 

0.5 
No. of 
Treatments 

6 
7 
6 
6 

25 

• 

Exposure 

No. 
Sig. 

0 
0 
0 
1 

1 

• 

Times 

• 

(hours) 
1.0 

No. of 
Treatments 

6 
7 
7 
6 

26 

• 

No. 
Sig. 

1 
1 
0 
0 

2 

• 

3.5-4.0 
No. of 
Treatments 

6 
7 
7 
6 

26 

• 

No. 
Sig. 

0 
1 
0 
0 

1 

• C"l • 
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Table 20, - MeJn density (ll/10Dm

3
) by sampling date of Garnmarus spp, and lleomysis americana taken during daylight in the Delaware River near Artificial Island, 1974, Observed temperatures (C) and salinities (ppt) 

by sampling date are included, 

Data 23 Jan 13 Feb 12 Mar 26 Mar 11 Apr 23 Apr 7 May 21 May 3 Jun 13 Jun 27 Jun 9 Jul 18 Jul 30 Jul 8 Aug 

Temp, rango (C) 2.2-J,5 ' 2.0-3.5 4.5-6,0 5,0-6,9 7.0-9,0 12,0-13.0 13,3-14.5 19,0-22.0 19,2-20,6 22.0-23,0 21,8-24,2 25,0-27.5 25.2-26,6 24.2-27,3 24.8-26.1 
Sa I. range (ppt) 1.0-2,5 0.0-2.0 0,0 o.o o;o · o~o 0.0-1.0 0,0-4,0 0,5-4,5 0,8-8,0 2.0-6,0 2,0-6,0 4,5-12.5 6,0-13,0 2.0-5,0 
GJ~carus spp. 12 4 35 12 5 366 27 19 100 231 284 449 188 1,097 917 
lfoo~ys!s anericana 23 3 0 46 1 0 54 77 1,350 2,342 1,977 3,994 6,930 3,934 1,612 

Table 200 - Continued, 

OJ le 20 Aug 30 Aug 10 Sep 23 Sep 9 Oct 22 Oct 6 Nov 20 Nov 18 Dec 

Temp. range (C) 25,5-28,0 26.1-30.0 22.B-26,0 20.0-21.0 14.5-16.5 10,8-12.8 14.0-H,8 12.0-15,5 5.0 
Sa I, range (ppt) 3,0-6.0 3,0-9,0 0,5-7.0 1.0-7,0 1.5-6,0 0,0-5.0 1.0-5,0 2.0-7,0 o~o 
Gan~urus spp. 311 739 1,008 2, 117 168 165 342 338 16 
tleomys is amert cana 3,391 3,381 4, 792 5, 106 2,35~ 1,848 2,543 2,745 226 

3 . . . . 
Tabla 21, - Mean density (ll/lOOrn ) by sampling date of Garnmarus spp, and tleomysls amerlcana taken during daylight In the Delaware River near Artificial Island, 1975, Observed temperatures (C) and salinities (ppt) 

by sampling date are Included, 
~ 
CXl 

Date 30 Jan 20 Feb 17 Mar 31 Mar 14 Apr 28 Apr 13 May 27 !day 9 Jun 19 Jun 2 Jul 22 Jul 31 Jul 21 Aug 24 Sap 16 Oct 19 Oct 4 Dec 

Temp, (C) 
hlax 6.B 6,5 8,0 6.9 10.8 14.5 18~0 22.2 22.2 29.0 30,0 29.0 28.0 30,2 22.0 18,8 17.0 7,2 
Nin 3,5 3,0 6,5 6,0 5.2 11,9 16,8 20,5 21.8 26.0 25.2 26.'1 25.0 25.2 20.0 17,5 13,0 3. 7 

Sal, (ppl) 
~ax 0,0 5,0 1.0 5,0 7~0 4,0 4.0 6.0 '1,0 3,0 6;0 3,0 4,0 a.a 1.0 10.0 5.0 5,0 
Min o.o o.o o.o 1.0 3.0 0,0 1.0 l.O 2,0 o~o 2.0 0,0 l,O 5.0 4.0 5.0 1.0 2.0 

Species 
Gnmmarus spp. 285 265 462 733 53 940 416 664 2 1,463 27 680 2,670 294 563 4 6 19 
NeoQysis americaaa 21 190 71 0 148 154 164 176 2,216 1,354 12,286 3,650 4,690 4,073 15,081 645 1,014 3,534 

Table 22, -11.ean density (ll/lOOm
3
) by sampling date of Gammarus spp. and Neomysls amerlcana taken during daylight in the Delaware River near Artificial Island, 1976, Observed temperatures (C) and sal.lnities (ppt) 

by sampling date are Included, 

O!ite 16 Jan 12 Feb 16 Mar 21 Apr 20 May 15 Jun 24 Jun 7 Jul 20 Jul 12 Aug 9 Sep 13 Oct 10 Nov 18 Nov 15 Dec 

Temp, (C) 
hlax 1.9 3.0 8,0 21.0 22,5 27,0 28, 7 27,2 27,5 27,0 25,2 17.5 7.5 1.0 2,5 
hlin 0.5 0,0 6,8 17.0 16,5 22,5 25.2 . 24.9 25,0 25.B 23,0 16,5 7.0 6.5 1.5 

Sal, (ppt) 
h!Jx 6.0 8,0 5,0 7.0 5,0 B.O 8,0 8,0 9,0 10.0 12.0 9,0 2,0 10.0 5,0 
Min o.o 2.0 1,0 1.0 o.o 2,0 2,0 0,0 2.0 2,0 4.0 O,D o.o 5,0 o.o 

Gammarus spp, BB 10 52 232 1,450 373 60 571 40 225 322 58 l, 100 ' ; 55 392 
fleomys Is ameri cana 39 11 1, 761 257 261 3,875 3, 119 5,708 7,524 2,880 2,012 2,932 1,391 3,067 21 

,r;. 



Table 23 . ~ Chronological "sununary of simulated secondary entrainment experiments on Gammarus spp. · 
All t'ests conducted at saturated dissolved oxygen levels. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXPOSURE TIMECHRS.> CONTROL EXPERIMENTAL 
CTL IN MM) TO HIGHER Fl~OM START NO. NO. PERCENT NO. NO. PERCENT 

DATE MIN. MAX: C F'PT> CONT. EXP. TEMF'CHRS.) OF TEST ALIVE [IEAD MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
GAMMARUS Sf'P. 

15 OCT 76 3 11 2.5 18.5 20.5 0.5 0 30 30 
o.5 30 0 0 30 0 0 

48 26 4 13 26 4 13 

15 OCT 76 3 11 2.5 18.5 20.5 1 0 30 30 ..! 

1 30 0 0 30 0 0 
48 26 4 13 27 3 10 

15 OCT 76 3 11 2.5 18.5 20.s 4 0 30 30 
4 30 0 0 30 0 0 

48 26 4 13. 29 1 3 
.i:--
~ 

15 OCT 76 3 11 2.5 19.5 22.5 . 0.5 0 30 30 
o.5 30 0 0 30 0 0 

48 26 4 13 26 4 13 

15 OCT 76 3 11 2.5 18.5 22.5 1 0 30 30 
1 30 0 0 30 0 0 

48 26 4 13 23 7 23 

15 OCT 76 3 11 2.5 18.5 22.5 4 0 30 30 
4 30 0 0 30 0 0 

48 26 4 13 24 6 20 

15 OCT 76 3 11 ~.5 18.5 23.5 0.5 0 30 30 
o.5 30 0 0 30 0 0 

49 26 4 13 24 6 20 

15 OCT 76 3 11 2.5 18.5 23.5 1 0 30 30 
1 30 0 0 30 0 0 

48 26 4 13 25 5 17 

• • • • •• •• • • • • 
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Table 23 . - Continued. 

------------------------------------------------------------------------------------------------------------------------------------SIZE RANGE SALINITY TEMPERATURE EXPOSUl::;E TIME<Hf(S.) CONTROL EXPERIMENTAL 
CTL IN MM> TO HIGHER FROM START NO. NO. PERCENT NO. NO, PERCENT 

DATE MIN. MAX. <PPT> CONT. EXP. TEMF'<HRS,) OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
GAMMARUS SPF'• 

15 OCT 76 3 11 2.5 18.5 23.5 4 0 30 30 
4 30 0 0 30 0 0 

48 26 4 13 25 5 17 

15 OCT 76 3 11 2.5. 18.5 25 0.5 0 30 30 
0.5 30 0 0 30 0 0 

48 26 4 13 21 9 30 

15 OCT 76 3 11 2.5 18.5 25.5 1 0 30 30 
1 30 0 0 30 0 0 

48 26 4 13 26 4 13 

15 OCT 76 3 11 2.5 18.5 25.5 4 0 30 30 lJ1 
4 30 0 0 30 0 0 0 

48 26 4 13 'JC:" ... .., 5 17 

3 NOV 76 3 11 1 12.5 . 15 0.5 0 30 30 
o.5 30 0 0 30 0 0 

48 29.5 0.5 2 27 3 10 

3 NOV 76 3 11 1 12.5 15 1 0 30 30 
1 30 0 0 30 0 0 

48 29.5 0.5 2 24 6 20 

3 NOV 76 3 11 1 12.5 15 4 0 30 30 
4 30 0 0 30 0 0 

48 29.5 o.5 .2 25 5 17 

3 NOV 76 3 11 l 12.5 17 o.5 0 30 30 
o.5 30 0 0 30 0 0 

48 29.5 o.s 2 27 3 10 

3 NOV 76 3 11 l 12.s 17 1 0 30 30 
1 30 0 0 30 0 0 

48 29.5 o.s 2 27 3 10 



Table 23. - Continued. 

-------------------------~----------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXPOSUl~E TIME Cl-ms.) CONTROL EXPERIMENTAL 
<TL IN MM> TO HIGl-11!:1~ Fl~OM START NO. NO. f'ERCENT NO. ND. PERCENT 

DATE MIN. MAX. ( f'f'T> CONT. EXP. Tl::MF' (HRS• ) OF TEST ALIVE r1EAr1 MORTALITY ALIVE DEAD MORTALITY 
------------------------~-----------------------------------------------------------------------------------------------------------

GAMMARUS SPP. 

3 NOV 76 3 il l 12.5 17 4 0 30 30 
4 30 0 0 30 0 0 

48 29.5 0 "'" t'-l 2 23 7 23 

3 NOV 76 3 11 1 12.5 19 o.s 0 30 30 
o.5 30 0 0 30 0 0 

48 29.5 0 I:' .... 2 25 5 17 

3 NOV 76 3 11 1 12.5 19 4 0 30 30 
4 30 0 0 30 0 o· 

48 29.5 o •. 5 2 28 2 7 

lJ1 

3 NOV 76 3 11 1 12.5 18.5 1 0 30 30 I-' 

1 30 0 0 30 0 0 
48 29.5 0. :5 2 27 3 10 

3 NOV 76 3 11 1 12.5 20.5 o.5 0 ~50 30 
o.5 30 0 0 30 0 0 

48 29.5 0 0:-• .:.I 2 29 1 ·3 

3•NOV 76 3 11 1 12.::; 20.5 1 0 30 30 
1 ~50 0 0 30 0 0 

48 29.5 o.s 2 26 4 13 

3 NOV 76 3 11 1 12.5 20.5 4 0 30 30 
4 30 0 0 30 0 0 

48 29.5 o.s 2 26 4 13 

1 DEC 76 3 11 4 7 9 0.5 0 30 30 
o.s 30 0 0 30 0 0 

48 27.5. ..., C" ....... a 27 3 10 

1 DEC 76 3 11 4 7 9 0.5 0 30 30 
0 0:-.... :rn 0 0 30 0 0 (") 

·18 27.5 "'.') •::" 
.:-. ""' 8 29 1 3 

• • • • • • • • • ' • 
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Table :23 .. - Continued. 
,-

------------------------------------------------------------------------------------------------------------------------------------
. SIZE RANGE SALINITY TEMF'El;;1HUl;;E EXPOSURE TIME< 1-11;;s.) CONTl:;:OL EXPERIMENTAL 

<TL IN MM> TO HIGHER FJ;;OM START NO, NO. PEF\CENT NO. NO. PERCENT 
DATE MIN. MAX. ( f'F'T> CONT. EXF'. TEMF'CHRS.> OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 

-------------------------------------------------------------------------------·-----------------------------------------------------
GAMMARUS SPP. 

1·DEC 76 3 11 0 7 9 1 0 ~50 30 
1 30 0 0 30 0 0 

48 27.5 2.s 8 26 4 13 

1 DEC 76 3 11 0 7 9 1 0 30 30 
1 30 0 0 ~50 0 0 

48 27.5 2.5 8 28 2 7 

1 DEC 76 3 11 4 7 9 4 0 30 30 
4 30 0 0 30 0 0 

48 27.5 2.5 8 28 2 7 

Ul 

1 DEC 76 3 11 4 7 9 0 30 30 N 

4 30 0 b 30 0 0 
48 27.5 2.s 8 29 1 3 

1 DEC 76 3 11 4 7 11 0 I:" • >J 0 30 30 
0.5 30 0 0 3() 0 0 

48 27.5 2.5 8 30 0 0 

1 DEC 76 3 11 4 7 11 0 .,. • i.J 0 30 30 
o.s 30 0 0 30 0 0 

48 27.5 2.5 8 29 1 3 

1 DEC 76 3 11 4 7 11 1 0 30 30 
1 30 0 0 30 0 0 

48 27.5 2.s 8 30 0 0 

1 DEC 76 3 11 4 7 11 1 0 30 30 
1 30 0 0 30 0 0 

48 27.5 '") I:' .... ..., 8 30 0 0 

1 DEC 76 3 11 4 7 11 4 0 30 30 
4 30 0 0 30 0 0 

48 27.5 2.5 8 29 :!. 3 

CJ 



' 

Table 23 .. - Continued. 

------------------------------------------~-----------------------------------------------------------------------------------------. . 
SIZE RANGE SALINITY TEMF0ER

0

ATURE EXPOSUl'\:E TIME o-ms. > CONTl'i:OL EXPERIMENTAL 
CTL IN MM> TO HIGHER Fl'i:CJM STAl'i:T NO. ND. PERCENT NO. NO. PERCENT 

DATE MIN. MAX •. C PF'T> CONT. EXP. TJ::M1:· C Hl'i:S. ) OF TEST 1~LIVE [IEA[I MORTALITY ALIVE . DE1'°lD MOl'\TALITY 
------------------------------------------------------------------------------------------------------------------------------------
GAMMARUS SPF'. 

1 DEC 76 3 11 4 7 11 4 0 30 30 
4 :rn 0 0 30 0 0 

48 27.5 2.5 8 213 2 7 

1 DEC 76 3 11 4 7 12.s o.s 0 30 30 
o.s 30 0 0 30 0 0 

48 27.5 2.s 8 30 0 0 

1 DEC 76 3 11 4 7 12.5 o.s 0 30 - 30 
0 "'" • i:J 30 0 0 30 0 0 

48 27.5 2.5 8 30 0 0 

1 DEC 76 3 11 4 7 12.5 1 0 30 30 \J1 

1 30 0 0 30 0 0 w 
48 27.5 2.5 8 28 2 7 

1 DEC 76 3 11 4 7 12.:s 1 0 30 30 
1 30 0 0 30 0 0 

48 27.5 2.5 8 30 0 0 

1 DEC 76 3 11 4 7 12.5 4 0 3() 30 
4 :50 0 0 30 0 0 

48 27.5 2.5 B 29 1 3 

1 DEC 76 3 11 4 7 12.s 4 0 30 30 
4 30 0 0 30 0 0 

48 27.5 2.s 8 26 4 13 

1 DEC 76 3 11 4 7 14 0 I:' •w 0 30 30 
o.:s 30 0 0 30 0 0 

48 27.5 2.5 8 28 2 7 

1 DEC 7_6 3 11 4 7 14 o.s 0 30 30 
o.5 ;30 0 0 30 0 0 

4B 27.5 ""') I:" 
...:.tW 8 27 3 10 C"l 

• • • • • • ·• • • • • 
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Table 23. :-- Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXF'OSUJi:E TIME<l-IRS, > CONTROL EXPERIMENTAL 
<TL IN MM> TO HIGHER Fli:OM START NO, NO, PEl'i:CENT NO, NO, PERCENT 

DATE MIN, MAX. < f'PT> CONT. EXP. TEMP ( Hli:S, ) OF TEST ALIVE r1EAD MORTALITY ALIVE DEAD MORTALITY 
-----------------------~------------------------------------------------------------------------------------------------------------

GAMMARUS SPP~ 

1 DEC 76 3 11 4 7 14 1 0 30 30 
1 30 0 0 30 0 0 

48 27.5 ., "" _,.., 8 213 2 7 

1 DEC 76 3 11 4 7 14 1 0 30 30 .. 
1 30 0 0 30 0 0 

48 27.5 2.5 8 30 0 0 

1 DEC 76 3 11 4 7 14 4 0 30 30 
4 30 0 0 30 0 0 

48 27.5 2.5 8 28 2 7 

1 DEC 76 3 11 4 7 14 4 0 30 30 V1 

4 30 0 0 30 0 0 
~ 

48 27.5 2.5 8 28 2 7 

24 DEC 76. 3 11 0 7 9 o.s 0 30 30 
0.5 30 0 0 30 0 0 

48 '")I::" &:" 
.:...o.Jt...J 4.5 15 27 3 10 

24 I1EC 76 3 11 0 7 9 0.5 0 30 30 
0 ... ,.., 30 0 0 30 0 0 

48 25.5 4,5 15 24 6 20 

24 DEC 76 3 11 4 7 9 1 0 30 30 
1 30 0 0 30 0 0 

48 25.5 4,5 15 29 1 3 

24 DEC 76 3 11 4 7 9 1 0 30 30 
1 30 0 0 30 0 0 

48 25.5 4.5 15 30 0 0 

24 DEC 76 3 11 0 7 9 4 0 30 30 
4 30 0 0 30 0 0 

48 25e5 4.5 15 26 4 13 



.. 
Table 23. - Continued. 

-----------------------------------------------------------·------·-------------------------------------------------------------------
SIZE RANGE SALINITY TEMJ:·ERATURE EXPOSU~~E TIME Oms.) CONTl~OL EXPERIMENTAL 
<TL IN MM> TO HIGHER FJ:::OM START NO. ND. F'ERCENT ND. ND. PERCENT 

DATE MIN. MAX. <PPT> CONT. EXF'. TEMP<HRS.> OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
GAMMARUS SPP. · 

24 DEC 76 3 11 0 7 9 4 0 30 30 
4 30 0 0 30 0 0 

48 ,, 1:· C" ..:..'-J.'"' 4.5 15 29 1 3 

24 DEC 76 3 11 0 7 11 o.5 0 30 29 
0 ... • ;;i 30 0 0 29 0 0 

48 '")I::" &:" 
.:..W •;.;J 4.5 15 26 3 10 

24 DEC 76 3 11 0 7 11 0.5 0 30 30 
o.s :rn 0 0 30 0 0 

48 25.5 4.5 15 .,.,. _.., 5 17 

\.Jl 
24 DEC 76 3 11 0 7 11 1 0 30 30 \.Jl 

1 30 0 0 30 0 0 
48 25.5 4 ... . ..; 15 26 4 13 

24 DEC 76 3 11 0 7 11 1 0 30 30 
1 30 0 0 30 0 0 

48 ".)I:" I:' 
.:......J.~ 4.5 15 25 5 17 

24 DEC 76 3 11 0 7 11 4 0 30 30 
4 30 0 0 30 0 0 

48 25.5 4 ... . ..; 15 24 6 20 

24 DEC 76 3 11 0 7 11 4 0 30 30 
4 30 0 0 30 0 0 

48 25.5 4.5 15 27 3 10 

24 DEC 76 3 11 0 7 12.5 o.5 0 30 30 
o.s 30 0 0 30 0 0 

··. 48 25.5 4 ... .... 15 23 7 23 

24 DEC 76 3 11 0 7 ·12.s 0.5 0 :rn 30 
0.5 30 0 0 30 0 0 

48 25.S 4 ... . '"' 15 27 3 10 

• • • • • • • • • • 
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Table 23. - Continued. 

SIZE RANGE SALINITY TEMPERATURE EXPOSURE TIMECHRB.> CONTROL EXPERIMENTAL 
<TL IN MM> TO•HIGHER FROM START NO. NO. PERCENT NO. NO. PERCENT 

--~:~=--------~=~:. __ ~:::. ____ ~~~~~-----~~~~:.---~ .. ::~:-~=~~~~~::.~-~~-~=:~ ____ :::~=----~=:~----~~~~:::~~-~=:~:---~=~~Si.:.r:~~~:::~~------
GAMMARUS SPP, 

24 DEC 76 3 11 0 

2·1 DEC 76 3 11 0 

24 DEC 76 3 11 0 

24 DEC 76 3 11 0 

24 DEC 76 3 11 0 

24 DEC 76 3 11 0 

24 DEC 76 3 11 0 

24 DEC 76 3 11 0 

24 I1EC 76 3 11 0 

7 12.s. 1 

7 1 

7 4 

7 12.:s 4 

7 14.5 o.:s 

7 14.5 o.s 

7 14.5 1 

7 14.5 1 

7 4 

0 
1 

48 

0 
l 

48 

0 
4 

48 

0 
4 

48 

0 
0 ... 

• .J 

48 

0 
0 ... 

• .J 

48 

0 
1 

48 

0 
1 

48 

0 
4 

48 

30 
30 

30 
30 
25.5 

30 
30 

30 
30 
25.5 

30 
30 

30 
30 
25.5 

30 
30 

30 
30 

30 
30 

0 
4.5 

0 
4.5 

0 
4,5 

0 
4.5 

0 
4.5 

0 
4.5 

0 
15 

0 
15 

0 
15 

0 
15 

0 
15 

0 
15 

0 
15 

0 
15 

0 
15 

30 
30 
23 

30 
30 
28 

30 
30 
23 

30 
30 
27 

30 
30 
27 

30 
30 
26 

30 
30 
24 

30 
30 
26 

30 
30 
28 

.0 
7 

0 
2 

0 
7 

0 
3 

0 
3 

0 
4 

0 
6 

0 
4 

0 
2 

0 
23 

0 
7 

0 
23 

0 
.10 

0 
10 

0 
13 

0 
20 

0 
13 

0 
7 



Table 23 .. -: ·continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXPOSURE TIMECHJ;.;s.) CONTFWL EXPERIMENTAL 
CTL IN MM> TD HIGHER FROM START NO. NO. PERCENT NO. NO. PERCENT 

DATE MIN, MAX. C F'PT> CONT. EXP. TEMPCl-IRS,) OF TEST ALIVE r1EAD MORTALITY ALIVE DEAD MORTALITY 
-----------------------~------------------------------------------------------------------------------~-----------------------------

GAMMARUS SPP. 

24 DEC 76 3 11 0 7 14.5 4 0 30 30 
4 30 0 0 30 0 0 

48 25.5 4,5 15 25 5 17 

9 SEP 77 3 9 6 ..,.,. .._., 27.5 o.5 0 20 20 
0.5 20 0 0 20 0 0 

48 19.5 0.5 3 19 1 5 

9 SEP 77 3 9 6 25 27 .• 5 1 0 20 20 
1 20 0 0 20 0 0 

48 19.5 o.5 3 19 1 5 

9 SEP 77 3 9 6 25 27.5 4 0 20 20 V1 
-...J 

4 20 0 0 20 0 0 
48 19.5 o.5 3 19 1 5 

9 SEP 77 3 9 6 ~·=-.._.., 29 o.5 0 20 20 
0 C' . .., 20 0 0 20 0 0 

48 19.5 0.5 3 18 2 10 

9 SEP 77 3 9 6 25 29 1 0 20 20 
1 20 0 0 20 0 0 

48 19.5 o.5 3 19 1 5 

9 SEP 77 3 9 6 25 29 4 0 20 20 
4 20 0 0 20 0 0 

48 19.5 0.5 3 20 0 0 

9 SEP 77 3 9 6 
.,,.,. .._.., 31 0.5 0 20 20 

0,5 20 ·o 0 20 0 0 
48 19.5 0.5 3 18 2 10 

9 SEP 77 3 9 6 25 31 1 0 20 20 
1 20 0 0 20 0 0 

48 19.5 0 .,. 
'"' 3 20 0 0 

• • • • • • • • • • • C') 
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Table 23, ~ Continued. 

------------------------------------------------------·------------------------------------------------------------------------------. . 

DATE 

GAMMARUS SPP. 

9 SEP 77 

9 SEP 77 

9 SEP 77 

9 SEP 77 

SIZE RANGE SALINITY 
(TL IN MM> 
MIN. MAX. CPPT) 

3 9 

3 9 6 

3 9 6 

3 9 6 

TEMPERATURE EXPOSURE TIME<HRS,) 
TO HIGHER FROM START NO, 

CONT. EXP. TEMPC~~s.> OF TEST ALIVE 

25 31 4 . 0 20 
4 20 

48 19.5 

32.5 o.5 0 20 
0 I::" • iJ 20 

48 19.5 

25 32.5 1 0 20 
1 20 

48 19.5 

25 32.5 4 0 20 
4 20 

48 19.5 

CONTROL 
NO. 
l)EAD. 

0 
o.5 

0 
o.5 

0 
0.5 

'I 

EXPERIMENTAL 
PERCENT NO. NO. PERCENT 
MORTALITY ALIVE DEAD MORTALITY 

0 
3 

0 
3 

0 
3 

0 
3 

20 
20 
19 

20 
20 
19 

20 
20 
16 

20 
20 
16 

0 
1 

0 
1 

0 
4 

0 
4 

0 
5 

0 
5 

0 
20 

0 
20 



Table 24. 

AMBIENT TE~P. 

TEMP+ RANGE CC) INCREASE (Cl 

MIN, Mr~X. MH. Mr~X, 

7 .7 1 ~·) 1::-
..:.. • .. J 1 ··• ... 

C 44.6 44,7 Fl 3 ·1. 5 12 
5 6 1.2 
6.5 fJ. 5 12 

12.5 12.5 1 2.5 2 
5·1.5 54.6 F) 3 4 I=" •'-l 

r) 
.:.. 

5 6 2 
6,5 8.5 2 

18.5 18.5 1 2.5 13 
65.3 65.4 Fl 3 4.5 13 

5 6 L3 
' I:" Ci. w 8. ~) 13 

25 25 1 r) I.':" .:.. • w 3 
77.0 77.1 Fl 3 4,5 3 

5 6 :5 
6.5 8.5 3 

• • • 

LATEfff PER8ENT MORTALITY .. QF G~MMARUS SPP, 
EXPOSED TO VARIOUS TEMPERATURE 

INCREASES FOR THREE EXPOSURE TIMES 

CCJNTFWl,. EXPERIMENTAL EX~OSURE TIME <HRS,) 
:I..() 4.() 

MIN. MAX+ MIN. MEf.iN M1~X. MIN. ME1~N MAX+ 

15 8 11 20 ~5 6 1 ~5 () ? 13 
15 8 B 1'7 () 7 17 0 1 () 20 
15 fj 8 2;3 () 9 23 () :L2 23 
1:5 8 10 1:3 7 1 () ·20 () 9 17 

2 2 10 10 :LO 20 20 20 17 17 
2 '1 .:.. 10 :LO 1 () J.O 10 j 0 23 23 
'1 
"- 2 17 :l? 17 10. 10 1 () 7 7 
2 

,., 
·.:.. ;3 3 ~5 i::1 :l ~5 13 13 13 

1. ;3 1:5 13 :L :5 :J.3 1 () :LO 1 () ;3 3 
n L-l 13 13 L3 23 2~) 23 20 20 
13 13 20 20 20 17 17 1.'7 17 17 
13 :l3 30 ;50 30 1:5 1 :5 13 17 17 

3 3 5· 5 ~5 ~=5 ~:; 5 5 "' ,J 

3 ;3 :LO :l () :I.() ~5 5 ,,.. ,, () 0 
3 3 - 10 10 1 () 0 0 0 .. -

,J 5 
3 3 5 5 5 20 20 20 20 20 

• • • • • • 

MIN+ 

;3 
3 
3 
7 V1 

\.0 

17 
23 

7 
:L ~-I 

:5 
20 
17 
17 

5 
0 
5 

20 

• 



• • • • • • • • • • • 

Table 25. - Number of secondary entrainment treatments with mortality :significantly different from control, based on 
Chi-square analysis (P • 05. level), for Gammarus ~PP.•. 

, . 
- -·-- --- - -· 

. i ·. 

Acclimation temp. (C) Exposure Time (hours) 
7.0 0.5 1.0 4.0 

No. of No. No. of No. No. of No. 
Treatments Sig. Treatments Sig. Treatments Sig. 

Experimental increases 
in temp. (C) 

2.0 4 0 4 2* 4 0 
4.0 4 0 4 2* 4 0 
5.5 4 2* 4 0 4 0 
7.0-7.5 4 0 4 0 4 0 

Total 16 2 16 4 16 0 

Acclimation temp. (C) 
12.5 °' 0 

Experimental increases 
in temp. (C) 

2.5 1 0 1 1 1 1 
4.5 1 0 1 0 1 1 
5.5-6.0 1 1 l' 0 1 0 
8.0 1 0 1 1 1 1 

Total 4 1 4 2 4 3 

*Mortality significantly greater in control. 



Table 25 • - Continued. 

Acclimation temE· (C) Exposure Times (hours) 
18.5 0.5 1.0 4.0 

No. of No. No, of No. No. of No. 
Treatments Sig. Treatments Sig. Treatments Sig. 

Experimental increases 
in temp. (C) 

2.0 1 0 1 0 1 0 
4.0 1 0 1 0 1 0 
5.0-6.5 2 0 1 0 1 0 
7.0 0 0 i 0 1 0 

Total 4 0 4 0 4 0 

Acclimation temp. (C) 
25.0 

Q'\ 
I-' 

Experimental increases 
in temp. (C) 

2.5 1 0 1 0 1 0 
4.0 1 0 1 0 1 0 
6.0 1 0 1 0 1 0 
7:.5 1 0 1 0 1 0 

Total 4 0 4 0 4 0 

(") 

• • • • • • • • • • • 
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Table 26 . - Percent mortality of Gannnarus spp. and Neomysis americana acclimated to 28-29 C 
(82-84 F) exposed to several elevated temperatures for varying durations. Mortality 

e determined immediately after exposure. 

Gammarus spp. 

Exposure Time (hrs) 

• Test Temp. 
(C) 1 2 3 4 5 6 10 23 31 48 

32 0 10 13 47 

e33 

34 0 3 6 22 19 
3 50 67 70 

35 3 64 100 

.36 3 6 13 50 77 100 
10 100 

•Neom}'.:sis americana 

Exposure Time (hrs) 

Test Temp. 

• (C) 0.25 0.5 1 2 3 4 5 10 17 22 27 45 

30 3 90 100 

31 

.32 0 0 13 27 97 100 100 
100 

33 : 23 77 93 100 97 100 
20 57 73 

34 52 3 64 100 
100 

.35 73 93 100 

• 

• 

c 



Table 27. - Chronological sununary of simulated secondary entrainment experiments on opossum shrimp, Neomysis americana. 
All tests conducted at saturated dissolved oxygen levels. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXPOSURE TINECHRS. > CONTROL EXPERIMENTAL 
CTL IN HM> TO HIGHER FROM START NO. NO. PERCENT NO. NO. PERCENT 

DATE MIN. HAX. CPPT> CONT, EXP. TEMPCHRS.> OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY . . ------------------------------------------------------------------------------------------------------------------------------------
NEOMYSIS AMERICANA 

5 OCT 76 7 10 6 19.5 22.5 4 0 47 49 
4 47 0 0 47 2 4 

48 44 3 6 39 10 20 

5 OCT 76 7 10. 6 19.5 23 4 0 47 47 
4 47 0 0 44 3 6 

48 44 3 6 37 10 21 

°' s OCT 76 7 10 6 19.5 24 0 47 48 w 
4 47 0 0 48 0 0 

48 44 3 6 40 B 17 

5 OCT 76 7 10 6 19.5 25.5 4 0 47 46 
4 47 0 0 43 3 7 

48 44 3 6 41 s 11 

7 OCT 76 7 10 6 19.5 24.5 o.s 0 50 49 
o.s 50 0 0 49 0 0 

48 43.5 6.5 13 42 7 14 

7 OCT 76 7 10 6 19.S 24.5 1 0 50 50 
1 50 0 0 so 0 0 

48 43,5 6.S 13 43 7 14 

• •• • • • • • • • • 
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Table 27. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXPOSURE TIMECHRS. > CONTROL EXPERIMENTAL 
CTL rn MM> TO HIGHER FROM START NO, NO, PERCENT NO. NO. PERCENT 

DATE HIN. MAX. CPPT) CONT. EXP. TEMPCHRS.) OF TEST ALIVE DEAD MORTALITY ALIVE DEAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
NEOMYSIS AMERICANA 

7 OCT 76 7 10 6 19.5 24.5 4 0 50 50 
4 50 0 0 48 2 4 

48 43.5 6.5 13 41 9 1 a-

7 OCT 76 7 10 6 19.5 25.5 0.5 0 50 50 
0.5 50 0 0 . 50 0 0 

48 43,5 6.5 13 40 10 20 

7 OCT 76 7 10 6 19.5 25.S 1 0 50 50 
1 50 0 0 50 0 0 (j'\ 

48 43.5 6.5 13 44 6 12 ~ 

7 OCT 76 7 10 6 19.5 25.5 4,3 0 50 50 
4.3 50 0 0 50 0 0 

48 43,5 6.5 13 44 6 12 

7 OCT 76 7 10 6 19.5 27.5 0.5 0 50 -. 50 
o.s 50 0 0 50 0 0 

48 43.5 6.5 13 42 8 16 

7 OCT 76 7 10 6 19.5 27.5 1 0 50 49 
1 50 0 0 49 0 0 

48 43,5 6.5 13 39 10 20 



Table 27. -. Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPEl.i:1:i TUli:E EXF·CJSUJ::.:E TIME ( 1-IF~S.) CONTli:OL EXPERIHENTAL 
(TL IN !'1M) TD HIGHEli: Fli:CJM ~>HiF:T NO. NCJ • PEli:CENT NO. NO. PERCENT 

DATE MIN. M'"V H.I\ t C PF·T > CONT. EXP. TEMF'(J·ms.) OF TEST i')L:CVE DEAD MOli:TALITY ALIVE DEAD MORTALITY 
------------------------------------------------------·------·------------------------------------------------------------------------
NEOMYSIS AMERICANA 

7 OCT 76 7 10 6 19.5 27.5 ~ 0 !50 49 
4 50 0 0 48 1 2 

4B 43. ~=; 6 ... • ;J 13 38 11 22 

22 OCT" 76 7 10 4 13 15 0 .,. • ..J 0 47,5 49 
o.5 ·l"l. :s 0 0 49 0 0 

48 111::• I::" 
•7J. ,.;J 2 4 45 4 8 

..,~ OCT 76 7 10 4 13. 15 l 0 •\7 .5 49 
1 47,5 0 0 48 1 2 

48 =ll::" I::'" • .J • ....J 2 4 46 3 .6 

°' r)ry ....... OCT 76 7 10 4 13 15.5 4.5 0 47.5 50 c.n 
4.5 47~5 0 0 49 1 2 

48 45~5 2 4 46 4 8 

22 OCT 76 7 10 4 13 16.5 o.5 0 47.5 50 
o.5 47.5 0 0 56 0 0 

48 ... 1:• i.::-
""TU·~ 2 4 43 7 14 

,., . .., ._.;. o~.,.. ..... 76 7 10 4 13 17 1 0 47,5 50 
1. 47+5 0 0 49 1 2 

48 45+5 -~ .;.. 4 45 5 10 

22 OCT 76 7 10 4 13 17.5 4.5 0 47 .::; - 50 
4 ·=· ~ • ..J 47.5 0 0 47 3 6 

48 45.5 '> .;.. 4 45 5 10 

22 OCT 76 7 10 4 13 18.5 o.5 0 4·7,5 49 
o.s ·17 ,5 0 0 49 0 0 

48 --15.5 2 4 43 6 12 

:22 OCT 76 7 10 4 13 18.5 ·1 0 47,5 50 
1 47.5 0 0 49 1 2 

48 45.5 2 4 46 4 8 

• • • • • • • • • C"l • • 
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Table 27. - Continued. 

------------------------------------------------------------------------------------------------------------------------------~-----
SIZE RANGE ·SALINITY TEMPERATUli:E EXPOf:>URE TIME <HFi:S,) CONTROL EXPERIMENTAL 
<TL IN MM> TO HIGl-IEli: Fli:OM STAli:T NO, NO, PERCENT NO, NO, F'Ef\CENT 

DATE HIN, MAX, <PPT> CONT. EXP. TEMP<HRS,) OF TEST ALIVE X:1EAX:1 MORTALITY ALIVE (1EAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
NEOMYSIS AMERICANA 

22 OCT 76 7 10 13 18.5 4,5 0 47,5 49 
4,5 47.5 0 0 45 4 8 

48 45.5 2 4 42 7 14 

22 OCT 76 7 10 4 13 20 o.:s 0 47.5 50 
0.5 47.5 0 0 50 0 0 

48 45.5 :i 4 47 3 6 

22 OCT 76 7 10 4 13 20 1 0 4·7,5 50 
1 47,5 0 0 50 0 0 

48 45,5 2 4 49 1 2 

22 OCT 76 7 10 4 13 20 4,5 0 47,5 50 O'I 
O'I 

4.5 47,5 0 0 49 1 2 
48 45.5 2 4 45 5 10 

26 OCT 76 3 7 4 12.5 13.5 o.s 0 49 50 
o.s 49 0 0 50 0 0 

48 34.5 14.5 30 31 19 38 

26 OCT 76 J 7 4 12.::; 13.5 1 0 49 41 
1 49 0 0 40 1 ., ... 

48 34.5 14,5 30 28 13 32 

26 OCT 76 3 7 4 12.5 13.5 4 0 49 49 
4 49 0 0 48 1 2 

48 34.5 14.5 30 38 11 .22 

26 OCT 76 J 7 4 12.5 15 1 0 49 49 
1 49 0 0 49 0 0 

48 34.5 14.5 30 14 35 71 

C':l 



Table 27. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXPOSURE TIME C Hl~S, > CONTROL EXPERIMENTAL 
<TL IN MM>' TD HIGHER FROM STAIH NO, NCJ • .PERCENT NO, NO. PERCENT 

DATE MIN. MAX. <PPT> CONT, EXP, TEMP<HRS,) OF TEST ALIVE DEAD MDFffALHY ALIVE DEAD MDIHALITY 
--------------------------------------------~--------------------------·-----·--------------------------------------------------------

NEOMYSIS AMERICANA 

26 OCT 76 3 7 4 12,5 15,5 4 0 49 49 
4 49 0 0 4 17 0 0 

48 3·1.5 14.5 '30 34 15 31 

26 OCT 76 3 7 4 12,5 17 0,5 0 4<;> 48 
0.5 49 0 0 48 0 0 

48 34.5 14.5 30 38 10 21 

26 OCT 76 3 7 4 12.5 17,5 1 0 49 4~3 

1 4<7 0 0 44 1 ·' 2 
48 34.5 14,5 30 25 20 44 

O'\ 

26 OCT 76 3 7 4 12.5 17.5 4,5 0 49 49 
--.J 

4.5 49 0 0 48 1 2 
48 34,5 .14.5 30 24 ,.,.,. 

.:.;;I 51 

26 OCT 76 3 ·7 4 12.5 19.5 0.5 0 49 48 
0,5 49 0 0 48 0 0 

48 34,5 14.5 30 35 13 27 

26 OCT 76 3 7 4 12.5 19.5 4 0 49 47 
4 4 17 0 0 44 3 6 

48 34,5 14.5 30 35 12 26 

26 OCT '76 3 7 4 12,5 20 1 0 49 413 
1 49 0 0 47 1 2 

48 34,5 14.5 30 29 19 40 

5 NOV 76 3 7 5 11.5 13.5 0 .,. • ;;i 0 49,5 49 
0,5 49.5 0 0 49 0 0 

48 37 12.5 25 41 8 16 

5 NOV 76 3 7 5 11.5 13.5 1 0 49,5 5() 
1 49,5 0 0 49 1 2 (") 

• • • • • 4i 37 • 12.5 .5 41 9 18 • • • 



•• • • 
Table 2]. - Continued. 

SIZE RANGE SALINITY 
<TL IN MM) 
MIN. MAX. CPPT> 

NEOMYSIS AMERICANA 

5 NOV 76. 3 7 

5 NOV 76 3 7 5 

5 NOV 76 3 7 

5 NOV 76 3 7 

5 NOV 76 3 7 5 

5 NOV 76 3 7 5 

5 NOV 76 3 7 5 

5 NOV 76 3 7 5 

5 NOV 76 3 7 5 

• • • • • 

TEMPERATURE EXPOSURE TIMECHRS,) CONTROL 
TO HIGHER FROM START NO, NO, 

CONT; EXP, TEMPCHRS.> OF TEST ALIVE DEAD 

11.5 13.5 4 0 
4 

48 

11.5 14.5 o,5 0 
0.5 

48 

11.5 :t5 1 0 
1 

·18 

15 0 
4 

48 

11.5 17 0.5 0 
0.5 

48 

11.5 17 1 0 
:L 

48 

11.5 17 4 0 
4 

48 

11.5 o.5 0 
0,5 

48 

11.5 18.5 1 0 
1 

48 

49,5 
49,5 
:"5"? 

49.5 
49,5 
37 

4'i'. ~5 
·19.5 
37 

49. ~:; 
49.5 
37 

49 
49 .-5 
37 

·19 
49.5 
37 

49 
L)9 • 5 
37 

49 
4'i'.5 
37 ·. 

'l9 
49.5 
37 

0 
12.5 

0 
12.5 

0 
12.5 

0 
12.5 

0 
12.5 

0 
1..., "'" ...:.. • \..J 

0 
12o5 

0 
12.5 

0 
12o5 

• • 

EXPERIMENTAL 
PERCENT NO. NO. PERCENT 
MORTALITY ALIVE DEAD MORTALITY 

0 

0 
25 

0 

0 
25 

0 
26 

0 
26 

0 
26 

0 
26 

0 
26 

50 
50 
~53 

50 
50 
3 "'" .J 

49 
49 
30 

50 
·19 
38 

·19 
4'/ 
35 

49 
49 
32 

50 
50 
38 

50 
50 
34 

50 
50 
38 

0 
17 

0 
15 

0 
19 

1 
12 

0 
14 

0 
17 

0 
12 

0 
16 

0 
12 

0 
34 

0 
30 

0 
39 

2 
24 

0 
29 

0 
35 

0 
24 

0 
32 

0 
24 

• 



Table 27 . - Continued. 

---------------·---------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEM1=·ERATURE EXPOSURE TIME<HRS. > CONTROL EXPERIMENTAL 
CTL IN Mi1) TO HIGHER FROM START NO. NO. PERCENT NO. NO. PERCENT 

DATE MIN. MAX. CPPT) CONT. EXP. TEMPCHRS.> OF TEST ALIVE DEAD MlmTALITY. ALIVE DEAD MORTALITY 
-------------------------------------------------------------------------------------------------------------------------------------
~JEOMYSIS AMERICANA 

5 NOV 76 3 7 5 11.5 18.5 4 0 49 r::;o 
4 49.5 0 0 ~50 0 0 

48 37 12.5 26 4'' .:.. 8 16 

19 NOV 76 8 11 6 8 10 0.5 0 29.5 2'' 
0,5 29.5 0 0 29 0 0 

48 23 6.5 22 21 8 28 

19 NOV 76 3 7 6 8 10 o.5 0 29.5 26 
0.5 29.5 0 0 26 0 0 

48 21 8.5 29 14 12 46 

19 NOV 76 8 11 6 8 10 1 0 29.5 30 
1 29.5 0 0 30 0 0 °' l.O 

48 23 6.5 22 18 12 40 

1 'i' NOV 76 3 7 6 8 10 1 0 29.5 27 
1 29.5 0 0 27 0 0 

48 21 8.5 29 14 13 48 

19 NOV 76 8 11 6 8 10 4 0 2<.~.5 28 
4 29.5 0 0 28 0 0 

48 23 6.5 22 17 11 39 

19 NOV 76 3 7 6 8 10 4 0 29.5 28 
4 29+5 0 0 28 0 0 

48 21 8.5 29 17 11 39 

19 NOV 76 8 11 6 a 12 o.s 0 29.5 30 
0.5 29.5 0 0 30 0 0 

48 23 615 22 20 10 33 

19 NOV 76 3 7 6 8 12 0.5 0 29.5 30 
o.s 29.5 0 0 30 0 0 

48 21 a.5 29 19 11 37 
n 

• • • • • • • • • • • 
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Table 27. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------ ! 

SIZE RANGE SALINITY TEMPEl~A TUF:E EXPCJSUl'~E TIME<Hli:S.) CONrnDL EXPERIMENTAL 
<TL IN MM> TD HIGHEJ~ FJ;;OM STAJ;;T NO. NO. F'EF\CENT NO. NO. PERCENT 

DATE MIN. M1~X. <PPT> CONT. EXP. TEMP< J-H;;s. ) OF TEST f-1LIVE DEAD MOIHALITY ALIVE r1EAD MORTALITY 
------------------------------------------------------------------------------------------------------------------------------------
NEOMYSIS AMERICANA 

19 NOV 76 8 11 6 8 12 1 0 29.!5 29 
1 29.!5 0 0 29 0 0 

48 2=5 6.5 22 18 11 38 

19 NOV 7{> 3 7 6 8 12 1 0 29.!5 26 
1 29.5 0 0 26 0 0 

48 21 8 .,. •J 29 13 13 50 

19 NOV 76 s 11 6 8 12 4 0 29.5 29 
4 29.5 0 0 28 1 3 

48 23 6~5 ?') 
-"'- 19 10 34 

-....J 
0 

19 NOV 76 3 7 6 8 12 4 0 29.5 29 
4 29.5 0 0 28 1 3 

48 21 8.5 2'i' 16 :L3 45 

19 NOV 76 8 11 6 8 13.5 o.5 0 29 .t3 30 
0.5 2<Jo5 0 0 30 0 0 

48 ,., ..• ,_,) 6 .• 5 22 21 9 30 

19 NOV 76 3 7 6 8 13.5 0 .. . ._, 0 29.5 29 
0.5 29.5 0 0 28 1 3 

48 21 8 .. 5 29 17 12 41 

19 NOV 76 8 11 6 8 13.5 1 0 29.5 29 
1 29.5 0 0 29 0 0 

48 23 6.5 22 23 6 21 

19 NOV 76 3 7 6 8 13+5 l 0 2'¥. ~5 29 
1 29.5 0 0 29 0 0 

48 21 8.5 29 15 14 48 

19 NOV 76 8 11 6 8 14 4 0 29.5 30 
4 29.5 0 0 30 0 0 

48 23 6.5 22 21 9 30 



Table 27 . - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMf'EF~1HUl':E . EXP0!3Ul;;E TIME< 1-11:;:!:;,) CDNTHDL EXF'EIUMENTAL 

<TL IN MMl TD HIGHE~;; Fl':OM STAl~T NO, ND, F'Ef(CENT ND, NO. F'EF\CENT 

DATE MIN. MAX. < F'F'T l CONT; EXP, TEMP< Hl':S. l OF TEST ALIVE DE1~[1 MDIHALITY ALIVE DEAD MOf\TALITY 

--------------------------------------------------------------------------------------------------------------------------------------
NEOMYSIS AMERICANA 

19 NOV 76 3 7 6 8 14 4 0 29. ~:; 30 
4 2'1.5 0 0 30 0 0 

48 21 8.5 2'7 21 9 30 

19 NOV 76 8 11 6 8 14.5 0.5 0 29.5 29 
o.5 29. ~5 0 0 27 2 7 

48 23 6.5 22 17. 12 41 

19 NOV 76 3 7 6 8 14.5 o.5 0 2CJ.5 27 
o.5 29.5 0 0 26 1 4 

48 21 B,5 29 10 17 63 

19 NOV 76 8 11 6 8 15 1· 0 29.5 28 
1 29.5 0 0 28 0 0 

48 23 6 ... 22 15 13 46 -.I . "' ...... 

19 NOV 76 3 7 6 8 15 1' 0 29.5 30 
1 2'i .5 0 0 30 0 0 

'48 21 8.5 2',il 11 19 63 

19 NOV 76 8 11 6 8 15 4 0 29.5 30 
4 29.5 0 0 29 1 3 

48 23 6.5 22 21 9 30 

19 NOV 76 3 7 6 8 15 4 0 29.5 30 
4 29.5 0 o· 30 0 0 

48 21 8 ... • .J 29 16 14 47 

8 DEC 76 8 12 3,5 5 8 ... 0.5. 0 30 30 t"' 
o.5 30 0 0 30 0 0 

48 29 1 3 30 0 0 

8 DEC 76 3 7 3.5 5 8.5 0.5 0 30 30 
0 ... 30 0 0 30 0 0 

• .J 

48 30 0 0 30 0 0 

(') • • • • • • •• •• • • • 
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Table ··27. - Continued. 

---------------------------------------------------------·--------------·-------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATURE EXF'OSUl:;;E TIMI:: C 1-Jl:;;s,) CONmOL EXPERIMENTAL 
<TL IN HM) TO HIGHEI:;; Fl:;;OM START NO, NO, PERCENT NO. NO, PERCENT 

DATE MIN, MAX, ( F'F'T> CONT, EXP, TEMP C f·-H:;;S,) OF TEST ALIVE DEAD MOfnALITY ALIVE DEAD MOIHALITY 
------------------------------------------~-~------------------------------·---------------------------------------------------------

NEOMYSIS AMERIC,;NA 

a DEC 76 8 12 3.5 5 8.5 1 0 30 30 
:L 30 0 0 30 0 0 

48 29 1 3 30 0 0 

8 DEC 76 3 7 3.5 5 8.5 1 0 =rn 30 
1 ~50 0 0 30 0 0-

48 30 0 0 30 0 0 

8 DEC 76 8 12 3,5 I:" 
..J 8.5 4 0 30 30 

4 30 0 0 30 0 0 
48 29 1 3 29 1 3 

8 DEC 76 3 7 3.5 5 8 I:" ,.., 4 0 30 30 
4 30 0 0 30 0 0 " N 

48 30 0 0 29 1 3 

8 DEC 76 8 12 3.5 5 13.5 o.5 0 30 3() 
.0.5 30 0 0 30 0 0 

48 29 1 3 27 3 10 

s DEC 76 3 7 3.5 5 13.5 0.5 0 30 2!3 
0 I:" • >J 30 0 0 28 0 0 

48 30 0 0 28 0 0 

8 DEC 76 8 12 3.5 :s 13.5 1 0 30 30 
1 :30 0 0 30 0 0 

48 29 1 3 30 0 0 

s DEC 76 3 7 3.5 5 13.5 1 0 ;30 30 
1 30 0 0 30 0 0 

48 30 0 0 30 0 0 

8 DEC 76 8 12 3.5 5 13.5 4 0 30 30 
4 :30 0 0 30 0 0 

48 29 l 3 30 0 0 



Table 27 . - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEM1=·ERATUl;;E EXPO SURI~ TIME oms.> CONTl~OL EXPERIMENTAL 

CTL IN MM) TCJ 1-1rn1-1i::1:;; Fi~OM STAf(T ND. ND, F'EF~CENT NO. NO. PrnCENT 

DATE MIN. MAX. CF'PT> CONT. EXP. TEMP ( J-11'.;;S, ) OF TEST ,;LIVE DEAD MDfiTALITY ALIVI~ DEAD MOfnALITY 

------------------------------------------~-----------------------------------------------------------------------------------------

NEOMYSIS AMERICANA 

8 DEC 76 3 7 3 o:" 5 13.5 4 0 30 30 . .., 
4 30 0 0 30 0 0 

48 ;30 0 0 29 1 3 

10 DEC 76 8 11 3 o:" 6.5 11 0 .: 0 30 29 
t..J t..J 

o.5 ;30 0 0 29 0 0 

48 30 0 0 27 2 7 

10 DEC 76 3 7 3 o:" ,.., 6 " t...J 11 0 o:" t...J 0 2·7 :w 
0.5 27 0 0 2B 0 0 

48 23 4 15 27 1 4 

10 DEC 76 8 11 3.5 6 ... 11 1 0 30 213 ,.., 
1 30 0 0 213 0 0 

48 30 0 0 27 1 4 
'I 
w 

10 DEC 76 3 7 3.5 6,5 11 l 0 27 29 
:L 27 0 0 29 0 0 

48 23 4 15 26 3 10 

10 DEC 76 8 11 3.5 6.5 11 4 0 30 2') 
4 30 0 0 29 0 0 

48 :rn 0 0 28 1 3 

10 DEC 76 3 7 3,5 6.5 11 4 0 27 27 
4 27 0 0 27 0 0 

48 23 4 1 ~) 26 l 4 

15 FEB 77 8 15 30 2 4 o.5 0 20 20 
0 ... 20 0 0 20 0 0 ,.., 

24 19 1 5 113 2 10 

15 FEB 77 8 15 30 2 4 1 0 20 20 
:l 20 0 0 19 1 5 

24 19 1 5 18 2 10 

• • • • • • • • • • 
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- Table 27- - Continued. 

• • • • • • ,I, 

' • • 

--------------------------------------------------------------------------------------------------------------··---------------------
SIZE RANGE SALINITY TEMPERr!aTUJ;:E EXPOSLJJ:::E TIME<t-ms.) CONTFWL EXF'Efl:i:MENTAL 
CTL IN MM) TD l-JIGHEJ;: FJo;:OM STAl'n NO. NO. PERCENT NO. tlO, F'Eri:CENT 

DATE MIN. MAX, ( F'PT) CONT. EXP. TEMP<HRS,) OF TEST 1~1LIVE DEAD MtmHaLITY ALIVE JJEAD MORTALITY 

---------------------------------------------------------------------------·------------------------------------·---------------------
NED MYS IS AMERICANA 

15 FEB 77 8 15 30 2 4 4 0 20 20 
4 20 0 0 20 0 0 

24 :L </ 1 I:" 
..J 113 2 10 

15 FEB 77 8 15 30 2 6 o.5 0 20 20 
0.5 20 0 0 20 0 0 

24 19 1 
.,,. 
..J 17. 3 15 

15 FEB 77 8 15 30 2 6 1 0 20 20 
1 20 0 0 20 0 0. 

24 19 1 5 20 0 0 

15 FEr' 77 8 15 30 2 6 ·1 0 20 20 -...J 
+"" 

4 20 0 0. 20 0 0 
24 19 1 5 20 0 0 

15 FEB 77 8 15 30 2 7.5 0.5 o· 20 20 
o.5 20 0 0 20 0 0 

24 19 1 5 1 </ 1 5 

15 FEB 77 8 15 30 2 7,5 1.5 0 20 20 
1.5 20 0 0 :w 0 0 

24 19 1 ~5 17 3 15 

15 FEB 77 8 15 30 2 7.5 4 0 20 20 
4 20 0 0 20 0 0 

24 1'} 1 "'" ..J 20 0 0 

15 FEB 77 8 15 30 2 9 0.5 0 20 20 
0 o:· 

''"' 20 0 0 20 -'.) 0 
24 :L9 1 5 :l7 .3 15 

15 FEB 77 8 15 30 2 9 1 0 20 20 
1 20 0 0 19 .,. 

...J 

24 19 1 o:.· 
..J 18 :2 10 



Table 27 - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE. J'.;;ANGE SALINITY TEMPEF~1~TUJ~E EXPDSUl~E TIME Om!:>.> CONTJ;;OL EXPERIMENTAL 
<TL IN MM> TO J-IIGJ-/ER FJ;;DM STAJ;;T NO. NO. PERCENT NO. NO. f'Ef•CENT DATE: MIN. MAX. ( PF'T> CONT •. EXP. TEMPCHRB.) OF TEST 1~LIVE DEAD MDfnALITY ALIVE DEAD MORTALITY ------------------------------------------------------------------------------------------------------------------------------------

NEOMYSIS AMERICANA 

15 FEB 77 8 15 30 ·2 '9 4 0 20 20 
4 20 0 0 20 0 0 

24 19 1 5 20 0 0 

9 MAR 77 8 15 28 7.5 11.5 0.5 0 30 30 
0.5 30 0 0 30 0 0 

48 28.5 1.5 5 29 1 3 

9 MAR 77 8 15 28 7 0: • OJ 11.5 1 0 30 30 
1 ~50 0 0 30 0 0 

48 28+5 1.5 5 30 0 0 

9 MAR 77 8 15 28 7.5 11.5 4 0 30 30 "--1 
4 30 0 0 ~rn 0 0 :. l/1 

48 28.5 1.5 5 27 3 10 

9 MAR 77 8 15 28 7.5 13.5 1 .o ~rn 3() 
1 30 0 0 ~50 0 0 

48 28.5 1. 5 5 30 0 0 

9 MAR 77 8 15 28 7.5 13.5 4 0 30 29 
4 ~50 0 0 29 0 0 

48 2B.5 1. 5 5 29 0 0 

9 MAR 77 8 15 28 7.5 11:" I:" ..... .., 0 ... • .J 0 ~50 30 
0.5 30 0 0 30 0 0 

48 28.5 1. 5 5 26 4 13 

9 MAR 77 8 15 28 7,5 15.5 1 0 ;30 30 
1 30 0 0 30 0 0 

48 28.5 1.5 5 29 1 3 

9 MAR 77 8 15 28 ·7,5 1"'" ... .J. OJ 4 0 30 30 
4 30 0 0 30 0 0 

48 28.5 1.5 5 30 0 0 

• • • • • • ("") • • • • • 
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Table 27. - Continued. 

--------------------------------------------------------------~---------------------------------------------------------------------
SIZE RANGE SALINITY TEMl''ERATUJ::;E EXPOtiUJ:::E TIME ( l-IF<!3, ) CONTl':OL EXPERIMENTAL 

CTL IN MM) TO 1-IIGJJrn Fl:::DM ~iTAf(J" NO. NO, F'Ef<CENT NO, NO. PERCENT 

DATE MIN. MAX, (F'PT> CONT; EXP, TEMP C Hl::;S, > CJF TEST ALIVE: DEAD MDHTALITY ALIVE DEAD MDRTAl,.ITY 

------------------------------------------------------------------------------------------------------------------------------------
NEOMYSIS AMERICANA 

17 HAR 77 El 1 "' 28 10 12 0.5 0 '")I::" 2f3 .... .:.CJ 

0.5 25 0 0 2B 0 0 

48 20 5 20 24 4 14 

17 l-iAR 77 8 15 28 10 1 ·1 1 0 25 213 ... 
:L ')1:• 0 0 28 0 0 ,.:_,J 

4B 20 5 20 28 0 0 

17 MAR 77 8 15 28 10 12 4 0 25 25 
4 25 0 0 25 0 0 

48 20 5 20 24 1 4 

17 MAR 77 8 15 28 10 13.5 o.5 0 25 24 
0 0:- 25 0 0 24 0 0 -...J 

t'-J 

48 20 5 20 20 4 17 Cl\ 

17 M1;R 77 8 15 28 10 13.5 1.5 0 25 28" 
1.5 25 0 0 28 0 0 

4B 20 5 20 26 2 7 

17 MAR 77 8 15 28 10 13.5 4 0 2~5 2B 

4 #')I::" 0 0 28 0 0 
-·~,J 

48 20 5 20 25 3 11 

17 M~iR 77 8 15 28 10 15 o.5 0 '')•':" 2B .:....J 

0 0:- ")I:" 0 0 213 0 0 .... .:... ,.} 

4EI 20 5 20 26 2 7 

17 MnR 77 8 15 28 10 15 1 0 2!5 29 
1 25 0 0 29 0 0 

48 20 5 20 24 5 17 

:i.7 MAR 77 8 15 28 10 15 4 0 l")I::" 29 ..:,.,J 

4 2~5 0 0 27 2 7 
48 20 5 20 25 4 14 
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Table 27 . - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMPERATUl'<E i:::x1=·osu1:;;i:: TI ME <Hf(B , ) CONTJ;;OL EXf'EIU MENTAL 
(TL IN MM) TO HIGl-JEI'< FF.:OM STAFn ND, ND. PEl'<CENT ND, ND. PERCENT 

DATE MIN, MAX. (J"PT> CONT. EXF', TEMP C HJ:;;s. ) DF TEST ,;LIVE DE,;[I MDIHALITY ALIVE DEAD MORTALITY 

-----------------------------------------------------------------------------------------------~------------------------------------

NEOMYSIS AMERICANA 

17 MnR 77 8 15 28 10 18 0.5 0 25 27 
0 i:' ,;;i 

l")I:" ... ., 0 0 26 1 4 
48 20 5 20 23 4 15 

17 MAR 77 8 15 28 10 18 1 0 111::· 
..:-.J 27 

l. 1)1::" 
··~ .J 0 0 26 1 4 

48 20 5 20 25 2 7 

17 MAR 77 8 15 28 10 18 4 0 111:.-

"· .J 27 
4 2~5 0 0 27. 0 0 

48 20 5 20 26 1 4 

24 M.;R 77 8 15 20 9 11 0,5 0 30 29 
0,5 30 0 0 29 0 0 

48 28.5 1.5 5 28 1 3 -....J 
-....J 

24 MAR 77 8 15 20 9 11 1 0 ~50 30 
1 30 0 0 30 0 0 

48 28.5 1.5 5 30 0 0 

24 MAR 77 8 15 20 9 11 4 0 30 30 
4 30 0 0 30 0 0 

48 2B.5 1.5 I:" .... 28 2 7 

24 MAR 77 8 15 20 9 13.5 0,5 0 30 2 .. s 
0.5 30 0 0 26 0 0 

48 28.5 1 ... ,,,; C" 
;;J 26 0 0 

24 M,;R 77 8 15 20 9 13.5 1 0 30 30 
:l 30 0 0 30 0 0 

48 2B.5 1. 5 5 30 0 0 

24 MAR 77 8 15 20 9 13.5 4 0 30 30 
4 30 0 0 30 0 0 

48 213.5 1.5 5 26 4 13 

• • • • • • • • • • ~ 
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Table 27. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE F;,;i~GE SALINITY TEMPERATUf\E EXF'DSLJ1:(1:: TI 11E C J-m~3. ) CONTJ'i:OL D:F'EJ'( IM ENT AL 
(TL IN Mi1) TCJ HI GJ-JJ::1;: FT\011 STAl'i:T NO, ND, PEF\CENT NO. NO, f·ERCENT 

DnTE MIN. M,;x. C F'F'T) CDNT·, EXP, TEMF' C HJ'.W, ) CJF TEST ALIVE DE,;[I MDHTALITY 1'°\LIVE DEAD 11orn.;LITY 
------------------------------------------------------------------------------------------------------------------------------------
NE0/1YSIS ,;MERI CAN,; 

24 M,;R 77 8 15 20 9 14.5 4 0 30 29 
4 30 0 0 29 9 0 

48 2B.5 1.5 5 27 2 7 

,., . 
.:.. -. MAR 77 8 15 20 9 1!5 0,5 0 :rn 30 

o.5 30 0 0 30 0 0 
413 :~8. ~:; 1.5 5 26 4 13 

:!-1 MAR 77 8 15 20 9 15 1 0 30 :rn 
1 30 0 0 3() 0 0 

48 28.5 1. !) 5 27 3 10 

~-l 11.;R 77 8 15 20 9 16,5 0.5 0 30 30 
0.5 30 0 0 30 0 0 -....J 

48 28.5 1.5 C" 29 1 3 00 ..J 

,.,. _ _, MnR 77 8 15 20 9 16.5 1 0 30 30 
1 ;30 0 0 30 0 0 

413 28.5 1.5 5 28 2 7 

24 Mr.R 77 8 15 20 9 16.5 4 0 ;30 30 
4 ;50 0 0 30 0 0 

48 213.5 1 "' t..J 5 30 0 0 

6 AF'R 77 8 14 20 11.5 14 o.5 0 l'i>. 5 19 . 0,5 19.5 0 0 19 0 0 
48 :l6 3,5 18 15 4 . 21 

6 r'\F'R 77 8 14 20 11.5 14 1 0 1 <) .5 20 
:l :l 9. 5 0 0 20 0 0 

413 16 3,:5 rn 17 3 15 

6 AF'R 77 8 14 20 11.5 14 4 0 1 'i>. '.) 20 
4 19.5 0 0 20 0 0 

48 :l6 3.5 1B 17 3 15 



Table 27. - Contin.ued. 

-----------------------~~---------------------------------------~--7---------------------------------------------------------------
SIZE RANGE SALINITY TEMPEJ:;;,~TUl':E EXf'OSUl:;;E TIME ( 1-lf'S.) CONTJ;;DL EXPERH1ENTAL 
(TL IN MM> TO HIGHEJ:;; FJ:;;OM STAIH ND, ND.• f'.EHCENT ND. ND, PERCENT 

DATE MIN, MAX, < F'f'T) CONT; EXJ=·, TEMP ( H1:;;s, l OF TE!H ALIVE DEMI MDRTALHY ALIVE DEAD MORTALITY 

1-----------------------------------------~----~----------------------------;---------------~-------------------------~-------------

!EOMYSIS Al'IERICANA 

6 APR 77 8 14 20 11.5 15.5 o.5 0 :l'i'. 5 1B 
0, !S :l9.5 0 0 18 0 0 

48 :L6 3.5 18 16 2 11 

6 APR 77 8 14 20 . 11.5 15,5 1 0 19,5 2() 
1 :L9.5 0 0 20 0 0 

48 16 3,5 113 15 5 25 

6 APR 77 8 14 20 11.5 15.5 ·1 0 :l 'i'. !':i 20 
4 :l9.5 0 0 20 0 0 

48 16 3,5 1B 13 7 35 

6 APR 77 8 14 20 11.5 16.5 4 0 19.5 20 
4 19.5 0 0 20 0 0 -..J 

48 16 3,5. 18 1"' 5 25 ~ 
,J 

;;;, APR 77 8 14 20 11.5 17 0.5 0 1'i' .5 19 
0,5 :l9.5 0 0 19 0 0 

413 16 3,5 113 17 2 11 

6 AF·R 77 8 14 20 l.1.5 17 1 0 1 'i'. !) 20 
1 19. !'5 0 0 20 0 0 

48 :l6 3,5 113 :18 2 10 

6 APR 77 8 14 20 11.5 18.5 o.5 0 19.5 1f3 
0,5 :L9.5 0 0 113 0 0 

48 16 3,5 18 11 7 39 

6 APR 77 8 14 20 11.5 18.5 1 0 1'J, 5 :w 
1 19.5 0 0 20 0 0 

48 16 :3. 5 113 113 2 10 

6 APR 77 8 14 20 11.5 18.5 4 0 19.5\ 20 
4 1'1 .5 0 0 20 0 0 

48 16 3.5 113 9 11 55 

(") 

• • • • • • • • • • • 
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Table 27. ·-Continued. 

--------------------------------------------------------------------~-------------------------------------------------------------~-
EXPEFi I MENT 1'.:\L 

SIZE Rt\Nt:E SALINITY TEMF'Ef;;A TUHE EXl"'O~~LJF(E TI ME ( Hl(~J. ) CClNTl'WL 

CTL IN Mi'i) TO HIGHER FIWM ST(.tl'\T ND, ND, PEF(CENT 

cmn. l~XF', TEMP<HH~>. > OF TEST ALIVE DE1~(1 MOFdALITY 
NO, NO, PERCENT 
ALIVE DEAD MORTALITY 

I!1:1TE MIN, MA:< I ( F'F'T) 
----------------------·--------------------------------------------------------------------------------------------------------------
NEDMYSIS AMERICANA 

8 S::-F· 77 5 1 () 25 0,5 0 
(). 5 

24 

8 SEF' 77 10 25 2'7. 5 1 0 
1 

24 

S SEP 77 5 10 25 4 0 
4 

24 

8 SEF· 77 5 10 7.5 25 29 0.5 0 
o.5 

24 

c. SE:F' 77 5 10 25 29 1 0 
1 

2·1 

8 SEf· Tl 5 10 29 4 () 

4 
24 

s s:::F' 77 5 10 7,5 25 31 0 
0,5 

24 

3 SEP 77 5 10 7.5 25 31 1 () 

1 
24 

17. !'.'i 
j_ 7. ~5 
:L ~) 

:L 7, :5 
:L 7, :5 
:L ~'i 

17. ~5 
l7.5 
:l5 

1'7 .5 
:L7. ::; 
:l :5 

:J.7.5 
17.5 
15 

17.5 
17. :5 
1 ~5 

1'7. 5 
:J.7 • ~j 
1 ~:'i 

j_/,5 
:L7,5 
15 

() 

2.5 

0 

0 

0 

0 
.. , 1::
..:.. • .J 

0 

0 
'1 1::" 
...:..tU 

() 

0 
14 

0 
1 ·1 

0 
14 

0 
14 

0 
1·1 

0 
14 

0 
14 

0 
14 

11 
11 
10 

1:l 
11 

9 

1~) 

15 
12 

20 
20 
16 

20 
20 
15 

rn 
18 
15 

14 
1 ·1 
14 

10 
10 
10 

0 
1 

0 
2 

0 
3 

0 
·1 

0 

0 
3 

0 
0 

0 
0 

0 
9 

0 
18 

0 
20 

0 
20 

0 
25 

0 
17 

0 
0 

0 
0 

()), 
O' 
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Table 27. - Continued. 

-------------------------------~-~----~-~~--~-------------·--~--------~--~-----------------~-~---~-------~--------~-----~-------~----SIZE RANGE SALINITY T£Mf·ERP1TUl~E. EXf'DSUl~E . TIME <Hf\~h) CONHWL EXF·£Ril1ENTAL 

[•1HE 
<TL IN HM) TU HIGHER rnoM !HAIH ND. NO. f'Ef~CENT NO. NO. . F'ERCENT 
MIN, MAX, CPPT>. CONT, EXP, TEMPCHRS,) OF TEST. ALIVE DEAD MDRTALITY ALIVE DEAD· MORTALITY . . 

------------------------------------·-----------------------------------------------------------------------------------------------. . . . . . ,. . .'. . 

HEOHYSI5 AMERICANA 

8 SEP 77 

8 SEf· 77 

s SEF' 77 

a SEP 77 

1-f 5E:f• 77 

1-'i S!:'.P 77 

14 SEP 77 

H SEP 77 

14 SEf· 77 

• 

.. 

.... 

.J 

5 

5 

5 

4 

4 

~ 

• 

. • 

10 7 
.,. .. 

• u : 

10 7,5 25 

10 7,5 ""'" .. ;;i 

10 7,5 25 

9 6. 24 

9 6 24 

9 6 24 

9 6 24 

9 6 24 

• • 

. . 31 

32,5. o,:s 

·32,5 1 
.. 

3215 ·.· ... 4 

; .. 

26.5 o.:s: 

26.5 1 

26,5 4 

28.E.i 0 i=" 

·~ 

28.5 1 

• 

·· ... • 

0 ' 
4 

. :2-1 .. 

0, 
. .. · 

o,~:;, 

· .. :;M 

' 0 
1 

2.4 .. 

0 
4 .. 

: 
Q, 

; o.6 
·· .. 4El .. ... 

0 
1. 

48 
.. 

.-:· 

0 
4 

48 

O'· 
0,5 

4a 

o. 
1 

48 

... 

: 

.'".• ... 

•• 

.. -. 

: 

·.·.,· .. ·· 

17.5 .. ·.' . 
17.5. 
15 

17.5 
17,5 
15 

17.5 
17,5 

. 15 

·17,5 
17.5 

14.5 
14.5 
11 

.. 

H,5 
1·1.5 
p 

' .. 

14~5 
14.5 
u 

14,5· 
1415 
11· 

. ' 

14.5 
14.5 
11 

, . 

. 0 ... 0 

2,5 '14 

0 0 
2.5 1 'I 

0 
·: 

0 
2.5 '. .14 

. -
0 9 

: 
0 0: 
3,5 24 

-
0 0 

.. 3,5 2·1" 

0 0 
3.5 2·1 

0 "· o· 
3,5 24 

-
() 0 
3 r:.• •hi 24 

• 

. : •' 

•.' . 

: 
.. 

. ,.; 

... 

. · ... . :· . 

20 . 
'1'1 ; 
13 

16 
16 
12 

19 
19 
13 

20 
0 

'13 
13 

9 

1a 
18 
14 

15 
15 

7 

12 
12 

7 .. 

19 
19 
12 

• 

;: 

... 

. i 
7 

,.. 
0 
4. 

-
0 
6 

; -
.20 

.. 
0 
4 

0 
4 

0 
a 

0 
,5 

0 
7 

• 

5. 
35 

0 
').:" 
.:...J 

0 
32 

100 

0 
31 

0 
22 

0 
53 

0 
4~ 

0 
37 

co 
t-' . 

.. 
: . ' 

n 
• 
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Table 27. - Continued. 

------------------------------------------------------------------------------------------------------------------------------------
SIZE RANGE SALINITY TEMf'EJ;:A TUF~E EXPD~iLJF:E Tl ME (J-JJ;:s, > COt~rnOL EXPERIMENTAL 
CTL IN MM> TD HIGHEJ;: FJ;:OM SHil'\'T ND, ND, PEF~CENT NO, NO, PERCENT 

DATE MIN, MAX, ( F'F'T> CONT, EXP. TEMP C Hl'\'S, ) OF TEST ALIVE DEAD MDIHALITY ALIVE DEAD MORTALITY 

------------------------------------------------------------------------------------------------------------------------------------
NE01'1YSIS AMERIC1'1N1!i 

14 SEP 77 4 9 6 24 28.5 4 0 14.5 20 
4 14.5 0 0 20 0 0 

48 11 3.5 24 7 13 65 

14 SEP 77 4 9 6 24 30. o.5 0 14.5 13 
0.5 14.5 0 0 13 0 0 

48 1:l 3,5 24 9 4 31 

14 SEP 77 4 9 6 24 30 1 0 14.5 17 
1 14.5 0 0 17 0 0 

48 11 3.5 24 10 7 41 

14 SEP 77 4 9 6 24 30 4 0 14.5 15 
4 14.5 0 0 15 0 0 

48 11 3 .,. . '"' 24 10 5 33 00 
N 

14 SEF' 77 4 9 6 24 31.5 0 I::" . '"' 0 14. :'5 17 
o.5 14.5 0 0 17 0 0 

48 11 3,5 24 13 4 24 

14 SEF" 77 4 9 6 24 31.5 1 0 :L4.5 19 
1 14 .::; 0 0 19 0 0 

48 11 3.5 24 10 9 47 

14 SEP 77 4 9 6· 24 31.5 4 0 14+5 19 
4 14.5 0 0 19 0 0 

48 11 3+5 24 9 10 53 



Table 28. LATENT F'EJo;:CENT MORTALITY OF NEOMYSIS AMERICANA 
EXPOSED TO VARIOUS TEMPEr<ATURE 

INCJ;.:EASES FOR THJ;,:EE EXF'OSUf\E rIMES 

. . . . . ------------------------------------------------------------------------------------------------------------------------------
AMBIENT ·. TEMP. CONTROL EXPEIUMENTAL EXPOS.UJ;.:E TIME <HRS•> 
TEMP, HANGE <C> INCJ;.:EASE CC> 0.5 1.0-1.5 4.0-4.5 

------- -------
MIN, M1~X. MIN MAX, MEAN MAX. MIN. MEAN MAX. MIN. MEAN MAX, MIN, MEAN MAX, MIN, 

------------------------------------------------------------------------------------------------------------------------------
2 7.9 1 2.5 5 5 5 10 10 10 10 10 10 10 10 10 

( 35,6 46.3 F> 3 4.5 5 15 0 5 15 0 2 10 0 4 10 0 
5 6.5 5 5 5 ~) !5 5 8 15 0 0 0 0 
7 8.5 3 5 0 10 15 0 ;3 10 0 1 3 0 

00 

8 13.9 1 2.5 20 30 4 22 46 3 26 71 0 21 39 4 
IW 

··-. 
46.4 57.1 F> 3 4,5 19 30 4 20 37 0 24 50 0 25 45 10 

5 ( I::' 
0. \J 19 30 4 28 63 7 24 48 8 24 51 7 

·7 8.5 19 30 4 20 I :39 ~5 25 6:3 2 23 55 0 

14 19.9 1 '') I::" 
,,,;:_ • ~J 

( 5"7.2 c,7,9 F> 3 4.5 4 6 0 19 21 17 
5 c1 ,5 14 20 6 17 20 14 13 14 12 12 18 6 
7 8. ~5 14 20 10 16 16 16 29 313 20 22 22 22 

20 25.9 1 2.5 19 24 14 20 31 9 20 22 113 37 53 20 
613.0 7EJ.7 F> 3 4,5 19 24 14 31 42 2() 31 37 25 41 65 17 

5 6.5 19 24 14 15 ;31 0 21 41 0 34 35 33 
7 8.5 20 27 14 24 25 2:3 3<;> 47 32 76 100 53 

C"l • • • • • • • • 
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29 I 
Table ~ Number of secondary entrainment treatments with mortality; significan~ly different from control, based on 

Chi-square analysis (0.05 level), for the opossum shrimp, Neomysis . americana. 
--

Acclimation temp. (C) Exposure Times (hours) 
2.0-7.9 0.5 1. 0-1. 5 4,0-4,5 

No. of No. No, of No. No. of No, 
Treatments Sig. Treatments Sig. Treatments Sig. 

Experimental increases 
in temp. (C) 

2.0 1 0 1 0 1 0 
3.5-4.5 6 0 6 0 6 0 
5.5-6.5 1 0 2 0 2 0 
7.0-8.5 4 0 4 0 4 0 

Total 12 0 13 0 13 0 

Acclimation temp. (C) 
8.0-13.9 00 

~ 

Experimental increases 
in temp. (C) 

1. 0-2. 5 8 0 9 2* 8 0 
3.0-4.5 8 1 7 0 8 0 
5.0-6.5 9 1 8 0 8 2 
7.0-8.0 6 0 8 2 8 1 

Total 31 2 32 4 32 3 

*Mortality significantly greater in control (1 treatment). 



Table 29. - Continued. 

Acclimation temp. · (C) Exposure Times (hours) 
14.0-19.9 ff. 5 1, Q,..l. 5 4.0 ... 4,5 

No. of No. No. of No, No, of No, 
Treatments Sig. Treatments Sig. ·Treatments· ·stg. 

Experimental increases 
in temp. (C) 

1.0-2.5 0 0 0 0 0 0 
3.0-4.5 0 0 0 0 3 2 
5.0-6.0 2 0 2 0 3 0 
8.0 1 0 1 0 1 0 

Total 3 0 3 0 7 2 

Acclimation temp. (C) 
20.0-25.9 

ex:> 
Experimental increases Lil 

in temp. (C) 

2.5 2 0 2 0 2 0 
4.0-4.5 2 0 2 0 2 1 
6.0 2 0 2 0 2 0 
7.5 2 0 2 0 2 2 

Total 8 0 8 0 8 3 

C'"l 

• • • • • • • • • • 



• • 

• 

""' r... 

$ 

e 
Cl) 

.c 
.µ 
0 
tQ 

H 

• • • • • • • 
16 

Surface 

Depth 10 ft and below 

14 ---- Percent secondary entrainment 

./ 
12 ... ... ,,, ... ,,, .... .... ......... ,,, ... 
10 ,,, ..... ,,, 

....-"' ..... ..... , 

8 
...... 

Al' .... 

... ........ ..... .... ,,,... 
.... ,,, 

6 -
. 

" 
. . ,,, . ,,, . . .. . ,,. . 

4 "' . • . 
I 

. 
I . 

I 
. 

I •. 
I ' 2 

. (61) 

30 60 90 120 150 

Secondary Entrainment duration (minutes) 

Figure 1 • - Estimated time-temperature history and cumulative percent.of secondary entrainment within 
the predicted S.N.G.S. thermal plume during two unit operation (4,950 cfs) when ambient current 
is 0.5 fps. Method of estimation given in Appendix C. 
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Figure 2 . - Estimated time-temperature history and cumulative percent·· of secondary entrainment within 
the predicted S.N.G.S . thermal plume during one unit operation (2.470 cfs) when ambient current 
is 2.5 fps. . Methoa of estimation given in Appendix c. 
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Figure 3 . - Estimated time-temperature history and cumulative percent .. of secondary entrainment within 
the predicted S.N.G.S. thermal plume during one unit operation (2,470 cfs) when ambient current 
is 0.5 fps. ·Method of estimation given in Appendix C. 
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Figure 4 . -·Estimated time-temperature history and cumulative percent .. of secondary entrainment within 
the predicted S.N.G.S. thermal plume during two unit operation (4,950 cfs) when ambient current 
is 2.5 fps. 'Method of estimation given in Appendix C • 
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Figure 7 . ...:. Percent mortality experienced 
'mitchilli, in.secondary entrainment 
2.0-2.5 C at three exposure times . 
Numeral on plot =:number of tests. 
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Figure 10, - Percent mortality experienced 
mitchilli, in secondary entrainment 
7..0-7.5 C of three_exposure times. 
Numeral on plot = number of tests. 
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Figure 12, Percent.mortality experienced by larvae of the white perch,. Marone 
americana, in secondary entrainment studies condu~ted at 6 temperature at 
2-. Q.,..2. 5 C at three exposure times. -·Numeral on plots = number of tests. 
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. Figure 13. - Percent mortality experienced 
americana, in secondary entrainment 
4.0-4.S C at three exposure times. 
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6.0-6.5 C at three exposure times. Numeral on plot =number of tests. • 
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Figure 15 . - Percent mortality experienced by larvae of the white perch, Marone 
americana, in secondary entrainment studies conducted at 6 temperature of 
7.5-8.0 Cat three exposure times. Numeral on plot= number of tests . 
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Figure 23. Percent mortality experienced by Gammarus spp., in 
secondary entrainment studies conducted at 6 temperature of 4.0-4.5 C at 
three exposure times. Numeral on plot = number of tests • 
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Figure 24 •. - Percent mortality experienced by Gammarus spp. in 
secondary entarinment studies conducted at ~ temperature of 5.0-6.5 C at 
three exposure times. Numeral on plot = number of tests. 
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Figure 25 Percent mortality experienced by ~amma:tus spp. in 
secondary entrainment studies·. conducted at 6 temperat{;re of 7. 0-8. 0. c at 
three exposure times. Numeral on .plot = number of tests . 

c 



c • 111 

• 1974 

I~ 
30 

5000 
25 

1000 I/\ I 500 20 • v 
100 15 
50 

10 
10 
s • 5 
l 

J F M A M J J A s 0 H D 
0 

Month 
1975 • • 

I I~ 
30 

~ 5000 • ..... 
25 ro 

:I 
rt 

"" ·100 
:;<:! ("') 

a 20 
...... 

0 < 
0 500 I ro 

- .....! 11 - ,...., . (C:: 100 15 ...... !1) • >. 50 ~ 
.u !!J ..... 11 
tll 

I 10 Ill c:: rt 
QI .10 I c: 
"' I i'i 

5 I !!J a 5 ,,.. 
QI (") 
): 1 -1 ....... 

0 • J F M A M J J A 
I s 0 N D 

Month 

30 

5000 
19_76 

~ 25 

1000 • I 
500 20 

100 15 

50 

10 • 10 
I I 

: 1 
5 

I 0 J l? M A H J J A s 0 N D 
Month • Fig. 26. - Daily mean density (n/m3) of Ncomvsis am~riconn taken near Artificial 

Island, 1974 through 1976. Temperature range (vertical line) for each 
sampling data is included. 

• 



• 

• 

• 

• 

• 

• 

e 

• 

•• 

• 

• 

.. "'"''RI.IT"/ • • I 
I 
I 
I 

l<le.11+ 
I 
I 
I 
I 

93.3• . ,. 
I. ., 
I 

'6.1• 
I 
I 
I 
I 

!6.80 

' I 
I 
I 

33.3-0 
I 

I I 
I 

16.7• t 
I .1 
I 
I l 
I l I· 

.... I 
I 
I 
I 
I • 
-----·-----.-...--+---~- .. ----·----· '·" 5.e 1e.e 1s.e 20.11 2s.e 3e.s ~,. i 

:t -TAI.ITV 
• • I 
I 
I 
I 

100.e• 
I 
I 
I 

. I 
83.3• 

. I 
I 
I 
I 

66.7• 
I 
I 
I 
I 

se.a• 
I 
j 
I 
I 

llCCLll!flTlOH TElil'ERAT•JP.E <C> 

Control 

33.3• 
I 
I 

·1 I . 
I 

"·1• I 
I 
I 
I 

loe+ I I 
I 
I 
I 
I ·--------·--------+ .. -------·----------·----··----·------.. --.--.. -· .......... 1.a s.a 10.e 1:s.e .:::o.e 25.o :Jo.e 3' • .? 

RCCl.l"tlTIOll TLHP(RtlTURE CC> 

1. 0 Hour 

112 

"; .......... 11·1 . 
I 
I 
I 
I 

...... o. 
I 
I 
I 
I 

9J.3• 
I 
I 
I 
I 

liei.7• 
I 
I 
I 
I 

50.rl• 
I 
I 
I 
I 

33.3• 
I 
I 
I 
I 

10 .. 7• 
I 
I 
I 
I 

e.e• 
I 
I 
I 
I ·---------·;.------·..:-----·--------·------____;·--··. --··--· 11.e s.e 10.11 as.e 2'!_.e 2~.o Jo.o J~.·> 

l; lllltHtlt.ITY . . 
I 
I 
I 
! 

100.9• 
I 
I 
I 
! 

83.3• 
I 
I 
I ,. 

66.7• 
I 
I 
I 
I 

so.e+ 
I 
I 
, 2 . 
I 

lJ.3• 
I 
I 
I 
I 

lfi.1• 
I 
I 
I 
I 

e.o• 
I 
I 
I 
I 

ACCt.llUlTIOll rrn~r.nrURE <C> 

o. 5 Hour 

·------... --+---------·-----................................... ·-----•-··. ·-- --+- ·-
e.e !5.e ae.tJ t:s.o .?t>.u 2"5.u Jo.u 

ttCCLIHtlfl(rll lftu•ff.'11r1Jfi"E \C) 

4.0-4.5 Hour 

Figure 27 . Percent mortality experienced by the opossum shrimp, Neomysis americana, 
in secondary entrainment studies conducted at /":}. temperature of 1. 0-2. 5 c at 
three exposure times. Numeral on plot .= number -0-:f tests . 

c 



't-IM.IT'I 
• • I 
I 
I 
I 

IM.8• 
I 
I 
I 
I 

13.3• I. 
I 
I 
I 

u;1+ 
I 
I 
I 
I 

'41.e+ 
I 
I 
I 
I 

33.3+ 
I 
I 
I 
I 

11;.1+ 
I 
I 

.1 
I 

l.e+ 
I 
I 
I 
I 
+-·---+-

1.e 

::~Rl..IT't ... 
+ 
I 
I 
I 
I 

188.&+ 
I 
I 
I 
I 

83.3• 
I 
I 
I 
I 

li&.7• 
I 
I 
I 

. I 
58.G• 

I 
I 
I 
I 

33.3• 
I 
I 
I 
I 

1'.7• ,. 
I 
I 
I 

e.e• 
I 
I 
I 
I 

s.e · 

I I· 

. I 

I 
I 

·----1e.e 15.e 

.l 

·' 

2e.e --·----+------+ 
• 38.8 35.·) 

AcCLlllATIOll TEllPERRTIJRE <C> 

Control 

·' 

2 

-----·--------·---------·--------·-------·~-------- ........ -... --~·· e.e s.e 10.e 15.e ~o.o ~5.o . 30,e 3S.~ 

1. 0-1. 5 Hour 

113 

~ PWPIALITY 
• • L 
I 
I 
I 

100.e+ 
I 
I 
I 
I 

n.3• 
I 
I ,. 
I 

60.7• 
I 
I 
I 

. I 
so ... 

. I 
I 
I .2 
I 

33.3• 
I I . 
I 
I 
I 

IC.7+ 
I 
I 
I 
I .I 

ll.e+ 
I 
I 
I 
I +------+-------·------·-------·------·---------. e.e s.a 1e.e 1s.e ze.e :.s.e 30,0 35,;, 

Z llORTAl. ITY . 
! 
I 
I. 
I 

108.81• 
! • 
! 
I 
I 

83,3• 
I 
I 
I 

' "-1+ 
I 
I 
I 
I 

5Q.9• 
I 
I 
I 
I 

ACCl.IMTllJll TEH~£~AllJ~E <C> 

0.5 Hour 

33,3• I I 
I 2 
I 
I 
I 

l&.7• 
I 
I 
I 
I 

e.e• 
I 
I 
I ,. ·---------·---------·---------·---------·- ------·· -. ---·------·- •... -· 

e.e 45.e 1Cj.tl 15.0 .?O.ll .?5.D :JO.O . ;•1.•J 

ACC\,U'tutlllll IF.tlt'H'llnJl<I;:. <t:.) 

·· 4 . 0-4 . 5 Hour 

Figure 28 ·~-...,_.Percent mortality experienced by the opossum shrimp, Neomysis americana, 
in secondary entrainment studies conducted at 6 temperature of 3.0-4.S C at 
three exposure times. Numeral on plot = number of tests. 

c • 

• 

• 

• 

• 

·--

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

! 
I 

' lfftt.OP 
! 
I 

' ' :n.3+ 
I 

' ' I 
;;J;.7• 

' I 
I 

. ' 'loJ.80 

' ' ' ' ·).1.3• 
I ,. 
' ' 16.7• 
I 
I 

' I 
9.6• 

' ' I 
' ... e.e 

::; -TALITY . • I 

' ! 
100.e! 

' I 
' I 83.3• 
I 

' ' ' &;.7+ 
I 

' ' I 
5'l.a• 

I 

' I I 
33.3• 

I 

' ' ' lti.7• 

' I 
I 

I 
I 

. I 

·------+-----+-----+----+----·--·----
5.e 10.e "·" 20.e r.i.e Je.o 3'5.J 

RCCLlMllOll TEllFERATURE. (C) 

·control 

I I 
G.8• 2 I 

I 
I 
I 
I +--------·---------·----·----·----- ·---·-·--------+----··----+-.. -.... -·-· e.a s.e 10.e 15.e 20.d ~.e 30.o 3~., 

ACCLllUlrtOll rnu·r:1:11IU!tf. <C> 

1. 0-1. 5 Hour 

114 

:; ,~,.·rn1.u·1 . 
• 
' ' I 
' l•JU.8• 
I 
I 
I 

' :n.3• 
' ' .. 
I 

"o1• 
I 

' I 
I 

so.a+ 
I 
I 
I 

' 33.3• 

-: 
I. 
I 

16.7+ 

: ·' 
' I 

o.e" 
. I 

I 
I 
I 

z 
I 
u , . 

+-----+------:-.,..-----·-------+-----+- -....:.--+--------· a.e s.a 1e.e 15.e ze.e zs.e lo.a 35.e 

% HOP.YALITY 
• . 
I 
I 
! 
I 

180,8• 

' I I 
I 

$3.3+ 
I 
I 
I 

' 66.7+ 

' I 
' I 

58.8• 
I. 
I 
I 
I 

33,3• 
I 
I 
I 

ACCLIMTION TEHPEP.ATURE <C> 

0.5 Hour 

' 2 16.7+ I 
I 
I 
I 
I 2 2 

o.O• 'I 
I 
I 
I 
I ·-------+------·-·---------·---------·- --·-----·-------·· .. --- ... -.. e.e 5.0 10.\l 1s.e zo.1> .~~.u ~1.1.1) ~·,j.!l 

f\CtLJHtlTlflll 11 llr>CPATUJU:; (C) 

4 . 0-4 . 5 Hour 

Figure 29 • - Percent mortality experienced by the opossum shrimp, Neomysis americana, 
in secondary entarinment studies conducted at~ temperature of 5.0-6.5 C at 
three exposure t-imes. Numeral on plot·"'" number of tests . 

c 



Jil•~lALIT"f 

I 
I 

1'11).8• 
I 

1}3.3+ 
I 
I 

,;,;. 7• 
! 
I 
! 
I 

"50.9• 
I 

I 
I 
I 

l'J.l• 
I 
I 
! 
! 

16.7+ 
I 
I 
! 
! 

Q,O+ 
I 
I 

i 
! 

I 
I 

·---------·-------.. -·---------·----- ----- ·---------·------- --· -· -- ---·· --· : 
e.e 5.e io.1> 1!5.o ..:1>.a 2~-" ::i>.o 3'S.ll; 

~; HOF: rHL JTY 

! 
! 

100.'1+ 
I 
I 
! 
! 

$3.3• 
I 
I 
! 
I 

.;o. 7• 
I 
I 
I 
I 

'51).0• 
I 
I 
! 
I 

J,J,3+ 
• I 

I 
I 
! 

lb.7• 
! 
I 
I 
I 

1),0• 
I 
I 
I 
I 

A(.tLIHllJIC,I rEIWERtHUFli <t> 

Control 

I l 

·---------·---------·---------·--- -- ··-. t -----· - ·-. ---· 
o.o 5.0 tu.e l'i.O ::u.u .!:...o .N.u 

111:.:L 1t1111111u rurrn·111m·t:: ~c> 

1. 0 Hour 

115 

! 
100.9• 

I 
I 
I 
I 

9J.J• 
! 
! 
I 
I 

66.7• 
I 
I 
I 
I 

~0.0• 
I 
I 
! 
I 

33.3• 
I 
I 
I 
I 

lti.7• 
I 
I 
I 
I 

e.o• 
I 
I 
I 
I 

I I 

·---------·---------· ---------·--------·--------- ·--------··---------· e.e 5.o rn.o 1~.o io.\:) 2~.0 Jo.o ~5.•' 

'. pt1)R fAL ITV 

! 
100.0• 

I 

CJ.3+ 
! 
! 

ti6 • ., .. 
! 

I 

i 
t:O.\)• 

! 
I 

I 
I 

Jl.3+ 
! 

10. :"• 
! 
! 
! 
I 

0, O+ 
I 
I 
I 
I 

o.o 

ACCL lHtlTIOtl TEl'IPEf.:ATUP.£ (C) 

0.5 Hour 

- • -- -- ·---· - . ---•-··- -- ··--- ·- - ----.--- t --·· --- -- -· .• 

is.~ 10.e 1'5.0 ~•>.u ~ .... o Ji.•.11 .· .... , 
tKCLHlllT IUU TEllPEl'tHl.ll•E •:C, 

4.0-4.5 Hour 

c 

Figure 30. - Percent mortality experienced by the opossum shrimp, Neomysis americana, 
in secondary entrainment studies conducted at /j. temperature of 7 .0-8.5 C at 
three exposure times. Numeral on plot = number of tests. 
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CONCERN D 

EPA Region II has expressed concern regarding the effect of the 

thermal plume from the Salem Nuclear Generating Station (S.N.G.S.) 

on the migratory behavior of anadromous fishes which occur in the Delaware 

River. It was.requested that plume characteristics be evaluated relative 

to temperature avoidance responses of these fishes and that a description 

of the river segment which might be avoided during migration be presented. 

Ecological studies in the region of Artificial Island have established 

that five anadromous fishes utilize the Delaware River as a migratory 

pathway to and from upriver spawning areas; these are blueback herring 

(Alosa aestivalis), alewife (Alosa pseudoharengus), hickory shad (Alosa 

mediocris), American shad (Alosa sapidissima), and striped bass (Merone 

saxatalis). 

Temperature avoidance studies have been conducted since 1969 at 

salinities and acclimation (ambient) temperatures pertinent to the S.N.G.S. 

area and plume. As of 30 September 1977 a total of 16 temperature 

avoidance tests had. been conducted on alewife, 32 on blueback herring, 

16 on American shad, and 40 on striped bass. Due to the unavailability 

of specimens, no studies were conducted with hickory shad.' For the fishes 

tested there are sufficient-data to permit statistical analysis 

of temperature avoidance results, 

The procedures for collection and maintenance of fishes and those 
--

employed in the temperature avoidance tests are given in Appendix A. 

Analysis procedure and the regression model are discussed in Appendix B. 

All available data on fish migration, avoidance temperatures, 

and the thermal plume during normal operating conditions (616.2 F discharge) 

indicate that anadromous fish movement will be neither impeded nor 
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limited by the plume. Anadromous fishes utilize the entire river width 

in passage through the Artificial Island area. They may avoid the 

highest temperatures near the discharge jet but are expected to readily 

pass around and/or under this relatively small area (Table 1). The 

maximum 6 temperature of the S.N.G.S. plume outside the discharge jet 

is 8 F (4 C) (ARL 1977). Calculations in Table 2 show this to represent 

some 10% of the river cross section when ambient current is 0.5 fps 

with one unit operating and 11% with 2 units operating (Figs. 1, 2). 

When ambient current is 2.5 fps the area potentially avoided represents 

3% of the river cross section when 1 unit is operating and 5% when 

2 are operating (Figs. 3, 4). No thermal blockage of the river is 

expected. No reduction in numbers of adults reaching sp_awning areas 

is expected. Juvenile emigration will not be adversely affected • 

Consequently, no depletion of anadromous fish stocks can be expected 

as a result of the S.N.G.S. thermal plume • 
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Species Discussion 

This section discusses ecological data and temperature avoidance 

study results on anadromous fishes in relation to the S.N.G.S. thermal 

plume (ARI. 1977) and to potential area which may be avoided by (or 

denied to) these fishes as habitat during migration. 

Blueback herring: Adult blueback herring enter the estuary in late 

March and April during annual migration to spawning areas in tidal 

tributaries and the upper tidal portions of the river (Miller, et al. 

19_73; Smith 1971). Gill net surveys near Artificial Island from 1970 

through 1976 indicate that adults pass through this region from mid

March through early June at ambient river temperatures of 5 C (41 F) 

to 24 C (75 F) (Schuler 1971; Rhode and Schuler 1974a, 1974b, 1974c; 

Schuler and_ Spangler 1976; Grieve, Beck, and Schuler 1977; Beck and 

Grieve ·1978). Most were observed during mid-April (temperature range 8 

to 14 C). 

Juvenile blueback herring occur in the region of Artificial Island 

during most of the year (Tables 3-9). These include fish spawned in 

nearby tributaries and which use this area as a nursery. Emigration 

of juveniles, as evidenced by peak mean monthly catch data (Fig. 5), 

has generally occurred in late fall (November). The next period of abundance 

has been in spring (}farch-May). River temperature during periods of 

abundance has ranged from 5 C (41 F) to 24 C (75 F) (Fig. 5). 

During periods of movement both adults and juveniles have been 

taken throughout the. region near Artificial Island (Schuler 1971; Rhode 

and Schuler 1974a, 1974b, 1974c; Schuler and Spangler 1976; Grieve, Beck, 

and Schuler 1977; Beck and Grieve 1978). This indicates that no specific 

migratory pathways exist and that blueback herring passage by Artificial 
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Island is not limited to or particularly associated with the area near 

the S.N.G.S. thermal discharge • 

The results of temperature avoidance tests with blueback herring 

are given in Table 10. These were conducted at acclimation (ambient) 

temperatures of 6.0 C (42.8 F) to 26.0 C (78.8 F); the mean acclimation 

temperature was 14.5 C (58.1 F). Blueback herring acclimated to 6.0 C 

(42.8 F) were observed to avoid 36.0 C (96.8 F), the highest observed 

avoidance temperature.. Multiple regression analysis shows acclimation 

temperature to be the only significant (P~ O. 05) variable. It accounted 

for about 71~ of the variation (Table 11) • 

Regression analysis indicates that fish acclimated to between 

1.0 C (33.8 F) and 23.1 C (73.6 F) will avoid only the immediate area 

of the discharge jet • 

The avoidance temperatures of the blueback herring are plotted 

against acclimation temperature in Figure 6. All avoidance temperatures 

are above the maximum penetrable plume 6 temperature, also shown in the 

figure. Consequently, only the discharge jet, which occupies from 

3 to 11% of the river cross section, is expected to be avoided by 

migrating blueback herring (Figs. 1-4) • 

Alewife: Adu.lt alewife enter the estuary in March and April on the 

annual migration to spawning areas in freshwater portions of tidal 

tributaries and above river mile 134 (Miller, et al. 1973; Smith 1971). 

Gill net surveys near Artificial Island from 1970 through 1976 indicate 

that adults pass through this region from mid-March through early June 

at ambient river temperatures of 5 C (41 F) to 24 C (_75 F) (Schuler 

1971; Rhode and Schuler 1974a, 1974b, 1974c; Schuler and Spangler 1976; 

Grieve, Beck, and Schuler 1977; Beck and Grieve 1978). Most were observed 
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The avoidance temperatures of alewife are plotted against acclimation 

• temperature in Figure 8. Most avoidance temperatures are above the 

maximum penetrable plume ~ temperature, also shown in the figure. 

Consequently, only the discharge jet, which occupies ___ from 3 to 11% of 

• the river cross section, is expected to be avoided by migrating alewife 

(Figs. 1-4). 

• Hickory shad: From 1970 through 1976 annual catch of adult hickory 

shad in gill net surveys near Artificial Island has ranged between 

zero and 20 specimens (Schuler 1971; Rhode and Schuler 1974a, 1974b, 

• 1974c; Schuler and Spangler 1976; Grieve, Beck, and Schuler 1977; Beck 

and Grieve 1978). Adults have been taken in April and May at ambient 

river temperatures of 8 C (46 F) to 17 C (63 F). Juveniles have been 

• taken infrequently and in low number by trawl (Tables 3-9) , with catch 

per unit effort usually less than 0.1 (1 fish per ten hauls). Juveniles 

have been taken in April through July and in October and November at 

• river temperatures of 8 C (46 F) to 26 C (79 F). 

No temperature avoidance tests were conducted with hickory shad 

due to general unavailability of test specimens, However, it is expected 

• that hickory shad will respond to elevated temperatures in a manner 

similar to that observed for the other clupieds tested. It will probably 

·- - -
avoid only the area of the discharge jet which varies from 3 to 11% 

• of the river cross section (Yigs. 1-4). Migration of hickory shad 

will probably not be adversely effected, and no influence on the 

population is expected, 

• 

• 
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American shad: Adult American shad enter the estuary in late February 

and March during the annual migration to spawning areas in the Delaware 

River above river mile 134 (Miller et al. 1973). Gill net surveys 

near Artificial Island from 1970 through 1976 indicate that adults 

pass through the area from mid-March through early May at river 

temperatures of 5 C (41 F) to 17 C (63 F) (Schuler 1971; Rhode and 

Schuler 1974a, 1974b, 1974c; Schuler and Spangler 1976; Grieve, Beck, 

and Schuler 1977; Beck and Grieve 1978). Most have passed through 

the area in April (temperature range 8 to 14 C). Juvenile American 

shad have been taken infrequently and in low numbers (Tables 3-9, 

Fig. 9) during March through June and in October through December at 

ambient river temperatures of 5 C (41 F) to 24 C (75 F) (Fig. 9). 

Juvenile and adult American shad have been taken throughout the 

region near Artificial Island (Schuler 1971; Rhode and Schuler 1974a, 

1974b, 1974c; Schuler and Spangler 1976; Grieve, Beck, and Schuler 1977; 

Beck and Grieve 1978). This suggests that no specific migratory pathways 

exist and that American shad migration by Artificial Island is not 

limited to or particularly associated with the area near the S.N.G.S. 

thermal discharge. 

The results of temperature avoidance tests with American shad 

are given in Table 14. Tests were conducted at acclimation (ambient) 

temperatures of 7.0 C (44.6 F) to 28.0 C (82.4 F); the mean acclimation 

temperature was 16.2 C (61.2 F). American shad acclimated to 7.0 C 

(44.6 F) were observed to avoid 26.0 C (78.8 F). · At acclimation to 

28 C (82 F) avoidance temperatures were from 32~0 c·(89.6 F) to 34.0 C 

(93.2 F), the highest observed avoidance temperature for American shad. 
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In the multiple regression analysis acclimation temperature accounted 

for about 60% of the variation (Table 15). Inclusion of the variables 

light level and salinity increased the explained variation to about 

80%. Although salinity accounted for about 10% of this variation the 

coefficient for salinity was not significant (P'.5 O. 05). The regression 

coefficient for light level was significant. However, of 16 tests with 

American shad all but two were conducted at the same light level • 

This precluded light level as a justifiable variable in the equation. 

The equation was therefore reduced to the linear model based on acclimation 

temperature • 

Regression analysis indicates that fish acclimated to between 

0.2 C (32.4 F) and 27.8 C (82.0 F) will avoid only the immediate area 

of the discharge jet ( 6 8 F) • 

The avoidance temperatures of the American shad are plotted against 

acclimation temperature in Figure 10, Nearly all avoidance temperatures 

exceed the maximum penetrable plume 6 temperature, also shown in the 

Figure. Consequently, only the discharge jet, which occupies from 3 

to 11% of the river cross section, is expected to be avoided by migrating 

American shad (Fig. 1-4) • 

Striped bass: Adult striped bass enter the estuary in March and April 

during the annual migration to spawning areas in brackish portions 

of the Delaware River, Chesapeake and Delaware Canal and in the upper 

Chesapeake Bay (Kernehan et al, 1975), Gill net surveys near Artificial 

Island from 1970 through 1976 indicate that adults pass through the 

area from mid-March through mid-May at ambient river temperatures of 

5 C (41 F) to 17 C (63 F) (Schuler 1971; Rhode and Schuler 1974a, 1974b, 

1974c; Schuler and Spangler 1976; Grieve, Beck, and Schuler 1977; Beck 

D 
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and Grieve 1978). Most were observed to pass in April (temperature 

range 8 to 14 C). 

Juvenile striped bass utilize the area near Artificial Island 

as a nursery (Bason 1971). Juveniles have been taken by trawl during 

most of the year (Tables 3-9). However, no period of consistant abundance 

has been observed between years (Fig. 11). 

Adult and juvenile striped bass have been taken throughout the 

region near Artificial Island (Schuler 1971; Rhode and Schuler 1974a, 

1974b, 1974c; Schuler and Spangler 1976; Grieve, Beck, and Schuler 1977; 

Beck and Grieve 1978). This indicates that no specific migratory pathways 

exist and that striped bass movement near Artificial Island is not 

limited to or particularly associated with the area near the S.N.G.S. 

thermal discharge. 

The results of temperature avoidance tests conducted with striped 

bass are given in Table 16. Tests were conducted at acclimation (ambient) 

temperatures of 3.0 C (37.4 F) to 29.0 C (84.2 F) and salinity from 

0 to 10.5 ppt; mean acclimation temperature was 16.8 C (62.2 F), mean 

salinity was 4.9 ppt. Striped bass acclimated to 29.0 C (84.2 F) were 

observed to avoid 35.0 C (95.0 F) to 37.0 C (98.6 F). 

Results of regression analysis are given in Table 17. Acclimation 

temperature and salinity were the only significant (P -:::; O. 05) variables 

and accounted for about 85% of the variability. Both variables were 

related directly to avoidance temperature, Acclimation temperature 

was more than five times as important as salinity in estimating the 

avoidance temperature. 

Regression analysis indicates that striped bass acclimated to 

between 5.0 C (41.0 F) and 17.0 C (62.6 F) at a salinity of 4.9 ppt 
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will avoid only the immediate area of the discharge jet (68 F). 

The avoidance temperatures of striped bass are plotted against 

acclimation temperature in Figure 12. Nearly all exceed the maximum 

penetrable plume 6 temperature, also shown in the figure. Consequently, 

only the discharge jet, which occupies from 3 to 11% of the river 

·cross section, is expected to be avoided by migrating striped bass • 

D 
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. 1 2 Table 1 • - Estimated percent of the cross-sectional area (ft ) of the Delaware River from the S.N.G.S. discharge to Appoquinimink Creek potentially 
avoided by five anadromous fishes at maximum acclimation temperature. Periods and temperatures of abundance for each species are also shown. 

Life Stage Month Temperature Range (F) 

Blueback herring 
Period of abundance Adult March-June 41 75 

Juvenile March-May, 
November 41 - 75 

Alewife 
Period of abundance Adult March-June 41 - 75 

Juvenile March-June, 
November 41 - 75 

Hickory shad 
Period of abundance Adult April-May 41 - 63 

Juvenile None 

American shad 
Period of abundance Adult March-May 41 - 63 

Juvenile None 

Striped bass 
Period of abundance Adult March-May 41 - 63 

Juvenile None 

1 . . 5 2 
Estimated cross-sectional area of river segment equals 2.6 x 10 ft 

* 6 8 F is the maximum penetrable plume A T 

•• • • • • • • 

Avoidance 
Temperature at 
Maximum Acclimation 
Temperature (F) 

>A 8* 

>A 8* .. 

A 8* 

A 8*. 

• 

Percent River Cross 
Section Avoided 

Minimum Maximum 

3 11 

3 11 

11 

3 11 

3 11 

• i, • 
t;j 

• 
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Table 2. - Estimated cross-sectional area (ft2) of the S.N.G.S. thermal plume for one and two unit operation 
at/':,. temperature of 16.2 F during 0.5 and 2.5 fps river flow conditions (Figs. 3-6). Estimated cross
sectional area from the S.N.G.S. discharge to Appoqu-inimink Creek equals 2.6 x 105 ft2. 

One Unit Operation (1,110,000 gpm/unit) 

Ambient current = .5 fps 

b.F 

Area (ft2) 
% of river cross section 

Ambient current = 2.5 fps 

/':,. F 

Area (ft2) 
% of river cross section 

Two Unit Operation (1,110,000 

Ambient current = .5 fps 

/':,. F 

Area (ft
2

) 
% of river cross section 

Ambient current ~ 2.5 fps 

/':,F 

Area (f t 2) 
% of river cross section 

2 

4 7.9 x 10 
30% 

2 

1. 9 x 104 

7% 

gpm/unit) 

2 

1. 2 x 105 

46% 

2 

3.3 x 10 4 

13% 

4 

4 5.5 x 10 
21% 

4 

1.2 x 104 

5% 

4 

9.7 x 10 
4 

37% 

4 

2.1 x 10 4 

8% 

6 

4 2.5 x 10 
10% 

6 

8.5 x 103 

3% 

6 

6.4 x 10 4 

25% 

6 

1. 7 x 10 
4 

7% 

8 

4 2.5 x 10 
10% 

8 

3 8.5 x 10 
3% 

8 

2.9 x 10 4 

11% 

8 

1. 2 x 10 4 

5% 

\, 

• 



Table 3 • - Monthly mean catch per unit effort of anadromous fishes taken by 16-ft trawll in zones east and west of the 
shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1970. 

Jan Feb Mar Aer Mar June Jul:t: Au8 SeEt Oct Nov Dec 

Temp. (C) Max. 7.0 14.5 19.8 24.6 29.5 28.0 26.5 20.0 11.0 10.0 
Min. 3.5 5.0 14.5 22.2 24.5 25.5 23.5 16.5 10.3 9.0 
~ 5.9 10.1 16.1 23.1 26.3 26.8 24.6 18.0 10.6 9.4 

Salinity (ppt) Max. 9.0 6.5 5.0 9.3 11.3 11.6 14.5 10.5 11.0 4.0 
Min, 5.0 0.0 o.o 1.0 1.0 2.5 4.2 2.5. 1.0 o.o 
x 7.4 1.3 2.0 3.7 5.1 6.1 7.1 5.7 4.6 1.0 

Blueback herring west N.S. 0.7 0.6 0.2 1.8 0.3 o.o * N.S. 1.1 
east a.2 0.3 0.1 5.2 0.1 * a.a a.o 10.5 2.5 
Total 0.2 a.6 0.3 3.5 0.6 0.1 o.a * 10.5 1.4 

QI QI 

Hickory shad west r-l r-l N.S. 0.3 0.0 o.o * o.o o.o * N.S. o.o 
east i ~ 0.0 o.o o.o 0.0 0.0 o.o o.o o.o o.o o.o 
Total Ill [/) 

0.0 0.2 o.o o.o * 0.0 o.o * 0.0 o.o 
0 0 z z 

Alewife west N.S. 0.6 o.o 12.7 4.1 7.7 0.6 1.5 N.S. 3.3 
east 0.6 0.3 0.4 2.1 2.2 0.4 1.3 0.8 7.4 1.5 
Total 0.6 0.5 0.2 5.7 2.7 2.5 1.0 1.1 7.4 2.8 I-' 

l.11 

American shad west N.S. 0.0 o.o o.o o.o o.o o.o o.o N.S. 0.0 
east o.o o.o 0.0 o.o o.o o.o 0.0 0.0 o.o 0.0 
Total o.o o.o 0.0 o.o o.o o.o o.o o.o o.o o.o 

Striped bass west N.S. 0.2 0.2 . 1.1 0.5 1.5 o.o 0.3 N.S. 1.0 
east 0.2 o.o 0.0 0.3 0.1 0.1 0.9 0.2 0.3 0.5 
Total 0.2 0.2 0.1 0.5 0.3 0.5 0.3 0.2 0.3 o.9 

110-minute haul 

* 0.0 <n/T ~ 0.05 

t; 

• • • • • • • • • I. • • 
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Table 4 • - Monthly mean catch per unit effort of anadroruous fiHhes taken by 16-ft trawll in zones east and west of 

the shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1971. 

Jan Feb Har AEr May June Jul~ Aug SeEt Oct Nov Dec 

Temp. (C) Max. 3.0 6.0 11. 7 16.2 27.0 27.0 28.2 25.8 20.5 12.8 7.0 
Min. 1.0 4.5 9.0 12.0 19.3 25.6 25.7 22.1 17.5 7.5 4.8 
x 1.9 5.2 9.9 14.0 22.1 26.4 26.6 23.9 18.9 10.6 5.8 

Salinity (ppt) Max. 2.5 4.0 8.7 8.4 10.0 12.5 13.3 9.6 5.4 6.7 5.0 
Min, o.o o.o 0.3 0.9 1.3 3.0 1.6 o.o 0.0 1.0 0.0 
x 0.3 0.3 3.4 4.1 4.7 7.2 5.9 2.5 2.8 3.8 0.8 

Blueback herring west 0.0 0.3 1.4 0.2 0.3 0.1 * * * 5.2 0.0 
east o.o 4.2 4.9 0.2 2.5 0.2 * 0.1 * 1. 6 0.2 
Total o.o 3.0 3.7 0.2 1. 7 0.1 * 0.1 * 2.8 0.1 

Hickory shad west <ll o.o o.o o.o o.o * o.o o.o o.o o.o 0.0 0.0 r-i 

east ~ o.o o.o o.o * * * o.o o.o o.o 0.0 o.o 
'fotal ti) o.o o.o o.o * * * o.o o.o o.o o.o 0.0 

0 

Alewife west z o.o 0.6 2.7 0.3 1.2 1.2 0.7 1.0 0.6 8.0 o.o 
east I o.o 0.4 0.7 1. 7 4.3 0.2 0.2 0.5 0.1 3.3 * 
Total 0.0 o.s 1.4 1.2 3.2 0.5 0.4 0.7 0.5 4.9 * t--' 

°' 
American shad west o.o o.o 0.1 o.o * o.o o.o o.o o.o o.o o.o 

east o.o o.o o.o * * o.o o.o 0.0 0.0 0.0 o.o 
Total o.o o.o 0.1 * * 0.0 0.0 o.o 0.0 o.o o.o 

Striped bass west 0.3 o.o 0.3 0.6 4.2 0.6 1.8 2.7 2.2 1.3 o.o 
east o.o 0.1 0.3 1.1 1.3 0.7 • 0.4 1.1 0.5 0.7 o.o 
Total 0.1 0.1 0.3 0.9 2.4 0.6 0.9 1.5 1.2 0.9 0.0 

110-minute haul 

* 0. 0 < n/T '5_ 0. 05 

t:J 

l, 



Table 5 .• - Monthly mean catch per unit effort of anadromous fishes taken by 16-ft trawll in zones east and west of the 
shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1972. 

Jan Feb Mar AP.r May June July Aug ·seP.t Oct. Nov Dec 

Temp. (C) Max. 5.2 3.6 8.5 12.0 19.4 23.0 27.2 26.0 25.1 19.0 13.0 6.0 
Min. ·3,0 1.6 4.4 . 6.0 14.8 20.0 18.8 22.8 17.9 13.6 10.1 3.2 

.x 4.4 2.6 5.7 8.3 17.0 21.4 24.5 24.7 21.8 15.6 11.8 4.6 

Salinity (ppt) Max, 5.0 8.0 5.0 6.9 5.5 6.8 5.9 10.5 18.3 14.6 15.8 1.0 
Min. .o.o 4.6 0.8 o.o o.o o.o o.o 2.2 3.2 7 .1. 5.0 o.o 
x 1.0 6.6 2.8 2.7 1.6. 1. 7 1. 7 5.9 9.6 . 10.3 9.8 0.1 

Blueback herring west 0.3 0.5 o.o 5.7 2.9 0.1 0.1 o.o o.o 0.0 0.0 0.0 
east 0.2 0.0 9.8 4.2 0.1 0.4 0.0 0.0 * o.o 0.1 0.0 
Total 0.2 * 1.4 4.7 1.0 0.3 0.1 o.o * o.o * o.o 

Hickory shad· west o.o o.o o.o o.o o.o o.o o.o 0.0 o.o 0.0 0.0 0.0 
·east o.o o.o o.o * o.o o.o 0.0 0.0 o.o o.o 0.0 0.0 
Total o.o 0.0 o.o o.o o.o o.o o.o o.o o.o 0.0 0.0 0.0 

Alewife west o.o o.o 0.0 1.5 1.1 0.9 2.1 0.0 * 0.3 0.6 0.8 
east o.o 0.3 0.2 0.8 0.2 0.1 0.5 o.o o.o 0.1 0.3 0.0 
Total . o.o 0.2 0.1 1.0 0.5 0.4 1.0 o.o * 0.1 0.4 0.4 I-' 

'-I 

American shad west o.o o.o 0.0 o.o 0.1 o.o o.o o.o o.o o.o o.o 0.0 
east 0.0 0.0 o.o 0.4 o.o o.o o.o o.o o.o o.o 0.0 0.0 
Total o.o o.o o.o 0.3 * o.o o.o 0.0 o.o Q.O 0.0 o.o 

Striped bass I west 0.3 o.o o.o 0,'7 1.8 2.1 1.9 0.8 0.5 0.7 o.s o.o 
east . o.o 0.3 o.o 0.6 0.1 0.4 0.6 * 0.3 0.3 0.1 0.0 
Total 0.2 0.2 0.0 0.6 0.7 1.0 1.0 0.3 0.4 0.4 0.2 0.0 

110-minute haul 

* 0.0 < n/T ~ 0.05 

t;j 
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Table 6. - Monthly mean catch per unit effort of anadromous fishes taken by 16-ft trawll in zones east and west of the 

shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1973 . 

Jan Feb Mar Aer Mal June . July Aug Sept Oct · Nov Dec 

Temp. (C) Max. 8.8 11.0 17.5 24.4 27.0 27.1 29.0 20.0 11.8 10.3 
Min. 2.5 6.1 13.5 21. 7 24.0 24.1 21.0 14.5 8.5 2.4 
~ 6.2 9.1 15.3 23.2 26.0 25.9 24.5 17.8 10.3 5.1 

Salinity (ppt) Max. 7.4 6.0 6.4 6.5 6.0 7.6 9.0 9.5 13.0 4.0 
Min. 2.1 o.o 0.0 0.1 o.o 0.5 2.8 3.0· o.o 0.0 
x s.o 1.5 1.6 1.8 2.5 3.8 5.6 - 6.0 5.1 0.8 

Blueback herring west 0.0 0.3 0.1 0.0 0.0 o.o 0.0 0.0 0.1 o.o 
east 0.0 0.7 0.1 o.o 0.4 0.0 0.0 0.0 1.4 2.1 
Total o.o 0.5 0.1 o.o 0.3 0.0 o.o o.o 1.0 1. 6 

Hickory shad 
Q) Q) o.o 0.0 o.o * o.o o.o 0.0 0.0 0.0 0.0 west r-1 r-1 
p, 

~ east ~ 0.0 0.1 * o.o o.o o.o 0.0 0.0 o.o 0.0 
Total ti.I ti.I o.o * * * 0.0 o.o o.o 0.0 0.0 0.0 

0 0 

Alewife 
z z o.o 0.3 0.0 0.0 0.3 0.0 0.0 0.0 1.0 0.0 west 

east o.o 0.3 0.1 * * 0.0 0.0 o.o 0.7 0.2 
I-' 

Total 0.0 0.3 0.1 * 0.1 o.o o.o o.o 0.8 0.2 00 

American shad west 0.5 0.0 0.0 o.o o.o o.o 0.0 0.0 o.o 0.0 
east o.o o.o o.o 0.0 o.o 0.0 o.o 0.0 0.0 o.o 
Total 0.2 o.o 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 

Striped bass west o .. 4 0.2 0.3 0.5 1.3 1.5 o.o 0.1 0.1 0.0 
east 0.6 0.1 0.3 0.2 0.4 0.2 >., o.o o.o 0.1 
Total 0.5 0.1 0.3 0.3 0.7 0.6 * * 0.1 0.1 

110-minute haul 

* 0.0 < n/T ~ 0.05 

b 

I, 



Table 7. - Monthly mean catch per unit effort of anadromous fishes taken by 16-ft trawll in zones east. and west of the 
shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1974. 

Jan 1''eb Mar AEr.· May June July Aug Se Et Oct. Nov Dec 

Temp. (C) Max. 6.0 3.1 7.5 12.5 20.5 26.2 26.2 30.0 24.8 16.5 15.0 6.9 
Min. 1.8 o.o 4.2 8.5 13.7 19.5 23.9 25.2 20.8 12.6 5.1 3.7 
x 2.6 2.0 6.0 10.7 17.7 22.2 25.1 26.2 23.l 14.7 11.0 4.3 

Salinity (ppt) Max. 5.5 8.0 8.0 3.5 4.0 10.0 12.6 11.8 10.0 10.8 15.0 4.0 
Min. 0.0 1. 8 o.o 0.0 o.o 0.9 4.8 3.5 2.0 1.5 0.0 o.o 
x 1.0 4.2 1. 7 0.7 4.0 3.7 7.1 5.9 4.3 5.2 6.3 0.9 

Blueback herring west * 0.2 0.5 2.2 * o.o o.o 0.0 o.o 0.2 0.3 0.1 
east o.o 0.5 3.0 3.4 0.1 o.o 0.0 o.o o.o 0.1 7.4 0.2 
Total * 0.4 1.9 3.1 * o.o o.o o.o 0.0 0.1 6.2 0.1 

Hickory shad west 0.0 o.o o.o o.o 0.0 0.0 o.o 0.0 o.o 0.0 0.0 0.0 
east 0.0 o.o o.o o.o o.o o.o o.o 0.0 0.0 o.o o.o o.o 
Total 0.0 0.0 o.o 0.0 0.0 o.o o.o o.o 0.0 0.0 0.0 o.o 

Alewife west o.o o.o o.o 0 •. 4 o.o 0.0 0.0 o.o 0.0 * 0.1 0.0 
east * o.o 0.5 0.3 * o.o * o.o o.o 0.1 0.1 o.o I-' 
Total * o.o 0.3 0.3 * o.o * o.o o.o 0.1 0.1 o.o l.Q 

American shad west o.o o.o o.o 0.1 o.o o.o 0.0 0.0 o.o 0.0 0.0 o.o 
east 0.0 0.0 0.1 0.2 o.o o.o o.o o.o o.o 0.0 * o.o 
Total 0.0 o.o 0.1 0.2 o.o o.o 0.0 o.p o.o 0.0 * 0.0 

Striped bass west o.o o.o 0.1 * 0.1 0.4 0.1 * * * 0.1 o.o 
east 0.0 o.o * 0.1 0.2 0.1 * o.o o.o 0.1 * o.o 
Total 0.0 o.o 0.1 0.1 0.2 0,2 * * * 0.1 * o.o 

~ 

110-minute haul · 

* 0.0 < n/T ::;_ 0.05 

t:i 

• • • • • • • • • '· . • 
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Table 8, - Nonthly mean catch per unit effort of anadromous fishes taken by 16-ft trawll in zones east and west of the 

shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1975. 

Jan Feb Mar Apr_ Hay June Ju_!y__ Aug ___ Sept Oct- Nov Dec 

Temp. (C) Max. 7.5 6.2 7.9 13.2 2{1,3 26.5 29.0 30.0 24.5 20.0 15.8 8.8 
Min. 0.5 1. 0 LO 2.7 10.0 19.5 23.2 21.5 18.0 13.0 9.1 0.2 
x 4.0 4.1 3.7 7.8 18.2 22.9 25.6 26.3 20.7 17.1 -12. 6 6.0 

Salinity (ppt) Max. 3.0 o.o 5.5 12.0 7.0 10.0 14.0 14.0 12.0 5.0 5.0 6.0 
Min. o.o o.o o~o o.o o.o o.o 0.0 o.o 2.0 0.0 o.o 0.0 
x 0.8 0.0 0.5 5.0 1.8 2.4 3.5 5.8 6.6 2.4 2.3 3.0 

Blueback herring west 0.0 o.o 2.0 1. 2 0.2 1.3 0.0 0.0 0.0 0.2 2.1 0.2 
east o.o 0.0 4.9 3.0 0.1 0.8 * 0.0 o.o o.o 0.9 0.2 
Total o.o o.o 4.2 2.4 0.1 0.9 * o.o o.o 0.1 1.4 0.2 

Hickory shad west o.o o.o 0.0 o.o o.o o.o o.o 0.0 0.0 0.0 0.0 0.0 
east 0.0 o.o o.o 0.0 o.o o.o o.o o.o o.o o.o 0.0 0.0 
Total o.o o.o o.o 0.0 o.o 0.0 o.o 0.0 0.0 o.o 0.0 0.0 

Alewife west o.o o.o 2.0 0.2 o.o o.o 0.1 o.o 0.0 0.7 0.8 1.1 
east o.o 0.1 4.8 0.5 * 0.0 * * 0.0 0.2 1.3 0.8 
Total o.o * 4.2 0.4 * o.o 0.1 * o.o 0.4 1.1 0.9 N 

0 

American shad west 0.0 o.o o.o 0.1 o.o 0.0 0.0 0.0 o.o o.o o.o 0.0 
east 0.0 o.o o.o 0.3 o.o o.o 0.0 o.o o.o o.o o.o * 
Total 0.0 o.o o.o 0.2 0.0 0.0 o.o 0.0 0.0 o.o 0.0 * 

Striped bass west o.o o.o 0.1 0.1 0.2 o.o 0.1 o.o o.o 0.3 0.1 0.1 
east o.o o.o * * * 0.2 o.o o.o o.o * 0.1 0.0 
Total o.o 0.0 * * 0.1 * * o.o 0.0 0.1 0.1 * 

110-minute haul 

* 0.0 < n/T ::;_ 0.05 

tj 

I, 



Table 9. - Monthly mean catch per unit effort of anadromous fishes taken by 16-ft trawll in zones east and west of the 
shipping channel and in all zones (total) near the Salem Nuclear Generating Station, New Jersey, 1976. 

Jan Feb Mar AEr May June July Aug Se Et Oct Nov Dec 

Temp. (C) Max. 4.0 8.0 11.0 18.3 19.4 27.8 27.2 27.0 23.9 18.3 10.1 4.9 
Hi.n. 0.1 o.o 4.4 7.8 14.1 18.1 22.8 22.6 18.8 14.0 5.1 0.7 
x. 1.4 3.9 7.7 12.6 17.3 22.2 25.5 25.0 21.9 16.2 8.0 2.8 

Salinity (ppt) Max. 9.0 8.0 7.0 12.0 8.0 12.0 111. 0 15.0 15.0 17.0 14.0 9.0 
Hin. o.o o.o o.o o.o o.o o.o 1.0 1.0 0.0 0.0 o.o 1.0 
x 2.5 1.9 1.4 3.5 3.0 4.0 5.9 5.6 7.1 4.7 4.5 4.4 

Blueback herring west o.o * 2.2 0.3 0.1 o.o * o.o o.o 0.7 1.1 0.0 
east 0.0 0.3 3.9 0.1 * o.o o.o 0.0 o.o 0.6 4.4 0.0 
Total 0.0 0.3 3.3 0.2 0.1 o.o * o.o 0.0 0.7 3.5 o.o 

Hickory shad west o.o o.o o.o o.o o.o * o.o o.o o.o o.o 0.1 0.0 
east o.o o.o o.o 0.0 o.o o.o 0.0 0.0 o.o 0.0 0.0 0.0 
Total 0.0 o.o o.o 0.0 0.0 * o.o o.o o.o 0.0 * o.o 

Alewife west o.o o.o 0.3 0.3 0.0 0.0 o.o o.o 0.0 0.6 2.6 o.o 
east 0.0 o.o 0.1 0.5 0.1 o.o * * 0.0 0.7 1.2 o.o N 

I-' 

Total o.o 0.0 0.3 0.5 * 0.0 * * o.o 0.6 1.6 o.o 

American shad west 0.0 o.o * 0.0 0.0 0.0 0.0 o.o o.o 0.1 o.o 0.0 
east 0.0 o.o 0.1 * 0.0 o.o 0.0 o.o o.o * 0.0 o.o 
Total 0.0 o.o * * 0.0 0.0 0.0 0.0 o.o * 0.0 0.0 . 

Striped bass west 0.0 0.1 o.o o.o 0.0 o.o * 0.0 o.o * o.o 0.1 
east 0.0 o.o o.o * o.o * * o.o 0.0 0.1 0.0 0.0 
Total 0.0 * o.o * 0.0 * * o.o o.o * o.o * 

110-minute haul 

* 0.0 < n/T ~ 0.05 

t:J 

• • • • • • • • • I, • • 
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Table 10. - A chronological summary of temperature avoidance studies with blueback herring, 

Alosa aestivalis. All tests were conducted at near air-saturated levels of dissolved 
oxygen and pH of 7 to 8. 

DATE REPLICATE ND. OF 
FISli 
PER TEST 

SIZE RANGE SALINITY 
CTL IN 11M> 
MIN. MAX, CPPT> 

LIGHT LEVEL 
<FOOT 

CLUX) CANDLES> 

ACCLIMATIIJN 
TEMPERATURE 
CC> CF> 

AVOIDANCE 
TEMPERATURE 
CC) CF> 

---------------------------~------------------------------------·-------------------------------------

ALOSA AESTIVALIS 

9 MAY 74 

10 MAY 74 

22 1~PR 75 

23 APli: 75 

11 NOV 75 

31 M1~R 76 

1 APR 76 

12 MAY 76 

29 APR 77 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 

1 
2 

1 

1 
2 

4 
3 

4 
4 

4 
3 

4 
4 

4 
4 

4 

3 
3 

4 
4 

4 
4 

86 
92 

102 
92 

ti2 
87 

79 
81 

57 
67 

68 

87 
76 

102 
98 

87 
87 

100 
101 

107 
112 

98 
90 

93 
106 

83 
84 

85 

92 
Bl 

111 
112 

100 
100 

7 
7 

7 
7 

21!5 
215 

21.s 
21.s 

215 
215 

20.0 
20.0 

2.0 
2.0 

20.0 
20.0 

5.5 21.5 2.0 
5,5 21.5 2.0 

6.5 215 20.0 
6.5 215 20.0 

4 215 20.0 

4.5 21.5 2.0 
4.5 0 21.5 2.0 

5.5 215 20.0 
5,5 215 20.0 

7 215 20.0 
7 215 20.0 

15 
15 

15 
15 

9 
9 

9 
9 

15 
15 

12 

12 
12 

l'i' 
19 

16 . 
16 

59 
59 

59 
59 

48 
48 

48 
48 

59 
59 

54 

54 
54 

66 
66 

61 
61 

20 
28 

26 
29 

18 
18 

23 
23 

21 
23 

19 

113 
17 

28 
30 

28 
28 

68 
82 

79 
84 

64 
64 

73 
73 

70 
73 

66 

64 
63 

82 
86 

82 
82 

l, 

• 

N 
N 

• 



Table 10. - Continued. 

--------------------~------------------------------------------------------------------------------· 
DATE REPLICATE NO, OF SIZE RANGE SALINITY LIGHT LEVEL ACCLIMATION AVOIDANCE 

FISH <TL IN MN> <FOOT TEMPERATURE TEMPERATUl~E 

PER TEST MIN. MAX. <PPT> <LUX> CAN[1LES> CC> (F) CC> <F> 
----------------------------~-----------------------------------------------------------------------
ALOSA AESTIVALIS 

2 MAY 77 1 4 90 98 7 215 20.0 17 63 29 84 
2 4 85 94 7 215 20.0 17 6J 29 84 

28 .JUN 77 1 4 20 30 7 215 20.0 26 79 36 97 
2 4 26 32 7 215 20.0 26 79 36 97 

Jl AUG 77 1 4 52 61 0.s 213 20.0 26 79 J2 90 

N 
w 

14 SEP 77 l· 4 26 36 6 215 20.0 17.5 64 28 82 
2 4 28 45 6 215 20.0 17.5 64 28 82 

5 OCT 77 1 4 32 40 10,5 215 20.0 15 59 27 81 
2 4 30 33 10.5 215 20.0 15 59 27 81 

' 3 NOV 77 1 4 47 70 4,5 215 20.0 10 50 19 66 
2 4 40 67 4,5 215 20.0 10 50 23 73 

4 NOV 77 1 4 44 68 4,5 21.5 2.0 12 54 22 72 
2 4 42 BO 4,5 21.5 2.0 12 54 26 79 

14 NOV 77 1 4 55 70 '4. 5 215 20.0 6 43 .23 73 
2 '4 60 74 '4. 5 215 20.0 6 '4J 1J 55 

• . . 

l • • • • • • • • • (, . • ----- ---- --- -~--
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Table 11. - Components for the linear regression equation to estimate avoidance temperatures (C) o~ the blueback 
herring, Alosa aestivalis. '°' - Significant at P $ .05; ** - significant at T ::::; .01. 

Constant (a) = 11.788 

Standard Error of Estimate = 3.004 

Variable (Xi) 

Acclimation Temperature (C) 

Mean 
(Xi) 

14.5 

F (1, 30) = 72.576** 

R = 0.841 

Correlation (r) 
With Y 

0.841** 

Regression 
Coefficient (bi) 

0.898** 

N = 32 

R
2 = 0.708 

Standard 
Error of bi 

0.105 

I, 

• 



• 

Table 12· - A chronological summary of temperature avoidance studies with alewife, Alosa 
pseudoharengus. All tests were conducted at near air-saturated levels of dissolved 
oxygen and pH of 7 to 8. 

--------------------------------------------------------------------------------------------------· 
DATE REPLICATE NO. OF SIZE RANGE 

FISH <TL IN MM) 
PER TEST MIN, MAX. 

S~LINITY LIGHT LEVEL 
(FODT 

(~PT) (LUX) CA~DLES> 

(.1CCL.IMt-1TION 
TEMPEl\1~TUl\E 

<C> CF> 

AVOIDt-1NCE 
TEMPER;1TUHE 
CC> CF> 

---------------------~-------------------------------------------------------------------------~--

ALOSA PSEUDOHARENGUS 

5 AUG 70 1 J 79 80 215 20.0 25 .. 77 30 86 

21 ocr 71 1 ·4 125 131 215 20.0 18 64 

3 NOV 71 1 132 1'i5 215 20.0 17 62 24 75 

30 SEP 75 1 3' 128 l.1'10 6 215 20.0 21 . 69 27 80 
2 2 124 135 6 215 2(). 0 21 69 24 75 

25 MAR 76 l 4. 92 130 4 215 20.0 10 50 18 64 

3·) MAR 76 1 4 115 127 4 215 20.0 1::? 53 '19 66 

14 APR 77 1· 4 60 100 6.5 215 20.0 12 53 20 68 

2 nl.iG 77 . 1 74 9 20.0 26 78 34 93. 

9 AUG 77 1 4 . 72 80 10.5 :215 20.0 27 80 33 . 91 

• • • • • • • • '· . 

N 
V1 

• 
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Table 12. - Continued. 

---------------------------------------------------------------------------------------------------
REPLICATE NO. OF SIZE RnNGE 

FISH <TL IN MM> 
PER TEST MIN, MAX, 

~ALINITY LIGHT LEVEL 
( FCJCJT 

CP~T> CLUX> CANDLES> 

ACCLIMATION 
TEl1PEl\ATURE 
CC) 'F> 

AVDIDt'\NCE 
TEMl-'ERATURE 
CC> CF>· 

------------------------------------------------------------------------------------------------~--

ALOSA PSEUD08ARENGUS 

16 AUG 77 1 4 69 75 10.s 215 20.0 28 82 30 86 

31 AU::J 77 1 4 69 71 8.5 215 20.0 26 70· 32 89 

14 SEP 77 1 4 75 8::! 6 215 :20.0 20 68 26 78 
2 4 75 79 6 215 20.0 ::!O 60 25 77 

::!l SEP' 77 1 3· 70 82 10 21.5 2.0 22 71 31 87 
2 3 75 80 10 21.5 2.0 22 71 28 82 

• • 

N 

°' 

(, 
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Table 13. - Components for the linear regression equation to estimate avoidance temperatures (C) of· the alewife, 
Alosa pseudoharengus. *=Significant at'P::; ,05; **=significant a~--t~-·~1 .... 

Constant (a) = 9.243 

Standard Error of Estimate = 1.671 

Variable (Xi) 

Acclimation Temperature (C) 

• • • 

Mean 
(Xi) 

20.4 

• 

F (1, 14) = 117.783** 

R = 0.945** 

Correlation (r) 
With Y 

0.945** 

• • 

Regression 
Coefficient (bi) 

0.847** 

• • 

N = 16 

R
2 

= 0.894 

Standard 
Error of bi 

0.078 

I. • 

N 
-...J 

• 
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Table 14. - A chronological summary of temperature avoidance studies. wit.h American shad, 
Alosa sapidissima. All tests were conducted at near air-saturated levels of dissolved 

oxygen and pH of 7 to 8. 

----------------------------------~---------------------------~--------------------------------------DATE REPLICATE NO. OF 
FISH 
PER TEST 

SIZE RANGE 
<TL IN MM> 
HIN. HAX. 

SALINITY LIGHT LEVEL 
CFl10T 

CPPT> <LUX> CANDLES) 

ACCLIMATION 
TEMPERATURE 
CC> <F> 

AVOHIANCE 
TEMPERATURE 
CC> <F> 

-----------------------------------------------------------------------------------------------------
ALOSA SAPIDISSIMA 

28 JUN 77 

30 JUN 77 

15 SEP 77 

4 OCT 77 

13 OCT 77 

18 OCT l7 

27 OCT 77 

2 NOV 77 

9 NOV 77 

1 
2 

1 
2 

1 
2 

l 
2 

l 
2 

1 
2 

1 
2 

1 

1 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

3 

4 

34 
31 

35 
32 

48 
47 

58 
56 

57 
57 

60 
58 

82 
86 

65 

41 
39 

38 
37 

57 
53 

62 
68 

67 
62 

68 
68 

97 
91 

89 

92 

7 
7 

7 
7 

6 
6 

10.5 
10.5 

4 
4 

4 
4 

215 
215 

215 
215 

215 
215 

215 
215 

215 
215 

215 
215 

21.s 
21.5 

215 

215 

20.0 
20.0 

20.0 
20.0 

20.0 
20.0 

20.0 
20.0 

20.0 
20.0 

20.0 
20.0 

20.0 

20.0 

28 
213 

2D 
28 

18 
18 

15 
15 

14 
14 

7 
7 

11 
11 

10 

a 

82 
82 

82 
82 

64 
64 

59 
59 

57 
57 

45 
45 

52 
52 

50 

46 

34 
34 

32 
32 

25 
26 

30 
30 

25 
25 

26 
26 

22 
22 

27 

27 

93 
93 

90 
90 

77 
79 

86 
86-

77 
77 

79 
79 

72 
72 

81 

81 

I, 

• 

N 
00 

• 
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Table 15, - Components for the linear regression equation to estimate avoidance temperatures (C) of the 

American shad, Alos& sapidissima. *=-Significant at;_:_~ __ ._os; ** ~-~~~!~~~-~~-=u-a~_,:::;; .01. 

Constant (a) =- 21.416 

Standard Error of Estimate =- 2.52 

Variable (Xi) 

Acclimation Temperature (C) 

• • • 

Mean 
(Xi) 

16.2 

• 

F(l, 14) = 21.283** 

Ji ::I o. 777 

Correlation (r) 
With Y 

o. 777** 

• • 

Regression 
Coefficient (bi) 

0.386** 

• • 

N =- 16 

R
2 = 0.603 

Standard 
Error of bi 

0.084 

'· . 

N 
,1.Q 

• 
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Table 16. - A r::llronologica.l summary of temperature avoidan~e 8 tudies with striped b~ss, 

}k.rc•ne saxat:ilis. All rests were conductc~d at near air-saturated levels of 
dlssolved oxygen and pll of 7 to 8. 

-------------------------------------------------------------------------------------------------r1..;T£ REPLICATE NO. OF 
FISH 
PER TEST 

SIZE R1'1NGE 
<TL IN MM> 
MIN. MAX. 

SALINITY LIGHT LEVEL A~CLIMATIDN 
C FGCJT -TEi"'.1~·:::1~.~T:H(C 

CPPT> CLUX> CANDL~SJ CC> Cf) 

i'.':l,,,10 I [l,'.\NC( 
TEMPER1YiURE 
CC> IF) 

---------------·-----------------------------------------------------------------------------------
MGRONE SAXATIL~S 

::!4 .JUN 70 

1 .JUL 70 

::!!. AUG 70 

•) . _., AUG 70 

~1 OCT 70 

...., ! _..., OCT 70 

!, NOV 7.:> 

l~ NOV 70 

3 r.:.::c 70 

1 

1 
.:? 

l 

l 

1 
2 

1 

l 

1 
2 

1 
2 

• 4 

4 
4 

3 

1 

4 
4 

4 

4 

4 
4 

4 
:? 

34 

35 
34 

69 

. 105 
lOS 

102 

126 

125 
!22 

104 
97 

41 
41 

102 

126 
130 

140 

140 

135 
140 

120 
lOS 

1 
1 

-4 

7 
7 

7 

4 I;' • .;i 

1 
1 

4 
4 

'215 

215 
215 

21~ 

21.5 

'") 'f I::' ...... w 
215 

215 

21.!S 

215 
215 

215 
215 

20.0 

:20.0 
:rn.o 

20.0 

2.0 

20.0 
20.0 

20.0 

2.0 

20.0 
20.0 

::!O,O 
20.0 

21 

21 
21 

27 

27 

16 
16 

15 

14 

14 
14 

11 
11 

69 

69 
69 

80 

80 

60 
60 

59 

57 

57 
57 

51 
51 

32 

33 
33 

34 

34 

•11 _ .... 
23 

27 

28 

29 
29 

24 
18 

89 

91 
91 

93 

93 

78 
73 

80 

82 

Ei.il1 
a:.; 

75, 
64 

• • 

(..> 
'.:::> 

I, 
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Table 16., - Continued. 

DATE REPLICATE NO, OF SIZE RANGE 
FISH (TL IN MM> 
PER TEST MIN. M~X. 

SALINITY LIGHT LEVEL 
<FDOT 

<PPT) CLUX> CANDLES> 

ACC:L.IHATION 
TEMPEF\ATl.IFIE 
CC) (f) 

AVOIDM~CE 
TEMPEl:::AlUf"iE 
(C) CF> 

-------------------------------------------------------------------------------------------------~-

~ORONE SAXATILIS 

16 [IEC 70 1 

2 DEC 76 1 
2 

• • 

4 

4 
4 

·· _l . 

102 

116 
117 

• 

i29 

145 
141 

• 

3 
3 

215 

:n.5 
21.5 

• 

20.0 

2.0 
2.0 

• 

5 

3 
3 

41 

37 
37 

• 

16 

15.6 
15.6 

60 

60 
60 

• ,, . • 
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Table 16. - Continued. 

--------------------------------------------------------·----------------·--------------------------
r.ATE REPLICATE NO, OF SIZE RM/DE SALINITY LIGHT LEIJ[I .• ACCI .• IM,~, TI ON 1worntiNCE 

Fl SH CTL IN M1) iFOGT TEMPEl~1~TUF~1:: TE11i·~Er\,~ TUF\E 
PER TEST MIN, Mrix. C Pi:T> (LU:<> CANDLES> (C) < F) ( c) CF) 

-------------------------------------------------------------------------------------------------~ 

MCRO:IE SAXATILIS 

7 DEC 76 1 .4 110 147 . 3 215 20.0 7 44 11.1 51 
2 4 137 l.46 3 215 :rn • o 7 44 11.1 51 

10 DEC 76 1 3 120 1 ., ,., ....... 8 2:1.5 20. () 10 50 13.9 57 ., 
3 116 130 8 215 20.0 10 50 13.9 5·7 ... 

6 JUL 77 1 3 42 62 7. 215 :20.0 23 73 32 89 
2 3 45 50 7 215 20.0 23 73 ., ,., ..... 89 

:1 JUL 77 1 3 55 60 G.5 21~ 20.0 29 El4 35 95 
2 4 -4 6 55 8.5 215 20. 0 29 EM 37 98 

w 
N 

2 f'1UG 77. 1 4 50 61 9 215 20.0 26 78 33 91 

.. ..... tiUG 77 1 4 49 74 10.5 21o5 2.0 29 134 37 98 
2 •i 50 70 10.5 21o5 2.0 29 84 3'7 98 

2.6 AUG 77 1 4 60 74 8.5 21.5 2.0 25 77 
.. 

29 84 
2 3 63 65 8.5 21.s 2.0 25 77. 29 84 

l, 



Table 17. - Components for the multiple linear regression equation to estimate avoidance temperatures (C) for the striped bass, ~saxatilis, 
* = Significant at P.05 or greater; and ** = significant at P.01 or gre~ter. 

Constant (a) = 13.375 

Standard Error of Estimate= 3.108 

Vari ab 1 e (Xi) 

Acclimation Temperature (C) 

Sa 1 in ity ( ppt) 

• • • 

Mean 
(Xi) 

16.B 

4.9 

• 

F(2, 37) = 102.298** 

R = 0.920** 

Correlation (r) 
llljth y 

o.907** 

0.335* 

• • 

Regression 
Coefficient (bi) 

0.892** 

-0.503* 

• • 

Standard 
Error of bi 

0.067 

0.205 

• 

N = 40 

2 R = 0.847 

Standardized 
Reg. Coef. 

1.002 

-0.184 

I, • 
t:J 

• 
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6 2 F 

• • 

6 4 F 

• • 
Artificial 
Island Appoquinimink Creek 

Depth (ft) 

o~· ·--....... 5 .... : •• , • 0 .... : .. • • ·::a.. ... 

6 6 F 6 8 F Depth (ft) 
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Figure 5 • - Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10-min haul) of blueback herring, Alosa 
aestivalis, taken in the Delaware River near the Salem Nuclear 
Generating Station, 1970 through 1976. 
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Figure 6. - The relationship of the temperature (4 C) o~ the maximu~ penetrable 
isotherm to avoidance temperatures of blueback herring, Alosa aestivalis, 
plotted against acclimation (ambient) temperatures. The numb.er. of -4~ta . 
points occurring at a specific avoidance temperature is indicated 
numerically. The regression line of estimated avoidance temperature 
using the components in Table 11 is also shown, 
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Figure 7 . - Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10-.-:iin haul) of alewife, Alosa pseudoharengus. 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976 . 
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Figure 10. - The relationship of the temperature (4 C) of the maximum penetraole 
isotherm to avoidance temperatures of American shad, Alosa sapidissima, 
plotted against acclimation (ambient) temperatures. The number of data 
points occurring at a specific avoidance temperature is indicated 
numerically. The regression line of estimated avoidance temperature 
using the components in Table 15 is also shown. 
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Figure 11. - Mean temperature (C) by year and monthly mean catch per unit 
effort (16-ft trawl, 10-minhaul) of striped bass, Morone saxatilis, 
taken in the Delaware River near the Salem Nuclear Generating 
Station, 1970 through 1976 • 
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Figure 12. The relationship of the temperature (4 C) of the maximum penetrable 
isotherm to avoidance temperatures of striped bass, Marone saxatilis, plotted 
against acclimation (ambient) temperatures. The number of data points 
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The regression line of estimated avoidance temperature using the components 
in Table 17 is also shown. 
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APPENDIX A: EXPERIMENTAL PROCEDURES 

Since 1969, experimental studies of temperature preference and 

avoidance on fishes of the Delaware River estuary have been conducted 

at the Delaware Experimental Laboratory of Ichthyological Associates, 

Inc. Cold shock studies on fishes began in 1970. Secondary (plu~e) 

entrainment simulation_ studie_s on fishes and invertebrates began in 

1976. Salinity_ tolerance stud_ies on fishes began in 1976 • 

Collection and Maintenance of Fishes· and Invertebrates 

All fishes and invertebrates used in experimental studies were 

taken from native populations in the watersheds of the Delaware River 

estuary and upper Chesapeake Bay. Precautions were taken to minimize 

handling stress. Fishes were captured by seine and, when feasible, 

taken from the seines by means of a water filled scoop. A modified 

trawl with a special noncollapsible cod end was used when seines were 

ineffective. Short (2-3 minute) hauls were made with the trawl at 

reduced boat speed. Larval fish used in secondary entrainment studies 

were obtained by artificially fertilizing eggs in the field or collecting 

eggs in a one-meter ichthyoplankton net towed at low boat speeds • 

Neomysis americana was collected in a drifted one-half or one-meter 

ichthyoplankton net or by seine. Gammarus spp. was collected in a 

modified crab pot • 

Healthy appearing specimens were placed in insulated transport 

tanks filled with water at ambient temperature and salinity. The level 

of dissolved oxygen in the tank was maintained with. an air pump • 

Specimens were transported as quickly as possible to laboratory holding 

facilities • 
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All fishes were held at the approximate temperature (+ 2 C) and 

generally the salinity (+ 2 ppt) of capture. They were maintained 

in recirculated flowing water which was filtered and occasionally 

subjected to ultraviolet light for sterlization. Specimens were held 

for no less th~n 18 hours prior to testing. Photoperiods were maintained 

on the seasonally appropriate light-dark cycles. Lighting for both 

test and holding facilities was provided by the Duro Test "Vita-Light" 

which has a spectrai energy distribution-comparable _t_o- natural daylight. 

Light levels were measured with a Weston Model 614 light meter (+ 2 

foot-candles). Temperature, salinity, pH, and level of DO were monitored 

for all holding and test waters in use. Water used in closed cycle 

systems was used for no more than two weeks before replacement. 

Measurements and Conditions of Testing 

All studies throughout the year were conducted under near air-saturated 

levels of DO at appropriate salinity within a range of 0.0 to 25.0 

ppt and acclimation temperature within a range of 2 to 30 C (36-38 F). 

Temperature, salinity, DO, light, pH ~~vels, and total 

lengths (TL) of specimens were measured·and recorded for all tests. 

Additionally, these ~arameters were varied to determine their effect 

on the response. Water for most studies was taken at high tide from 

Appoquinimink Creek, a tributary of the Delaware River. 

Temperature was measured with YSI Series 400 thermistors (+ 0.2 F) 

and with N.B.S. total immersion and A.S.T.M. partial immersion thermometers 

calibrated in 1.0 C intervals. Salinity was measured with a YSI Model 

33 S-C-T Meter (pred .. sion at 1. 0 ppt) ·and a Beckman Model· RSS-3 (precision 

at 0.01 ppt). Photovolt Model 126A pH meter having a precision of 0.1 pH 
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units was used to measure pH, The level of DO was measured with a YSI 

• Model 54 temp~rature compensated DO meter and probe having a precision of 

0.1 ppm (on the 0-10 ppm scale) and 0'~.2 ppm (on the 0. 20 ppm scale) • 

• Temperature Avoidance Studies 

The avoidance design employed in these studies was a modification 

of the design first employed by Shelford and Allee (1913). The development 

• of the modified design has been described in detail by Meldrim (1971), 

·and procedures followed those of Meldrim and Gift (1971) and Meldrim 

et al. (1974). Briefly, in this modifie~ design a control and replicate 

• response is determined at the same time. The apparatus was constructed 

such that waters of differing temperature flowed from Forma-Scientific 

temperature controlled circulating baths into the opposing ends of 

• a divided trough and then drained at the respective centers. Because of 

the sharp gradient at the center drains, the apparatus was effectively 

-

divided into rectangular quadrants. The water temperature was the same in 

• diagonally opposed quadrants, but different in those directly opposed 

(within the same trough). One set of diagonally opposed quadrants was 

designated as experimental, the other as controls. Temperatures in the 

• directly opposing quadrants were increased in a step gradient fashion with 

the experimental quadrants ("T+") being 3 to 5 F higher than the controls 

("T"). Equal numbers of fish were placed in each quadrant. The amount of 

• time spent in each respective quadrant was determined over a 5- to 15-minute 

period and a frequency distribution was formed. The frequency distribution 

was then analyzed with a t-test. Tests continued through the step gradient 

• until a significant (P~0.05) avoidance response was given in both subtroughs . 

• 
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Dissolved oxygen concentration and pH were monitored with a YSI 

Model 54 DO meter and the Photovolt Model 126A pH meter. Thermal 

conditions (.±. 0.5 F) in the apparatus were monitored by a Leeds and 

Northrup "Speedopiax G" multi-channel temperature recorder connected 

to thermocouples at 6-inch intervals. The trough was enclosed for 

light level regulation as well as to permit observer movement around 

the trough area. Because of the increase in ~pecimen activity which 

accompanied temperature increases, observations for temperature tests 

were made via closed-circuit television. Tests were often video-taped 

for subsequent analysis. 

Cold Shock Studies 

Cold shock studies were conducted in closed cycle 8-gal (28-liter), 

22-gal (83-1), and 50-gal (190-1) aquaria. Equal numbers of fish were 

placed in control and experimental tanks. Generally, 10 fish were 

tested for each experimental condition; however, no fewer than five 

fish were tested for each condition. Care was taken not to exceed 

two grams fish weight per liter of water in the chamber. Fish were 

exposed to instantaneous change from ambient temperature to levels 

which permit estimation of the median lethal temperature. Times to 

both loss of equilibrium(L.O.E.) and mortality were recorded. Observations 

were continuous for the first 30 minutes of exposure and at hourly 

intervals for the next four hours. Thereafter, observations were made 

at approximately 24-hour intervals. Response was determined over test 

periods of up to 96 hours. 

Temperature was recorded at each observation and dead fish were 

removed and measured. At the conclusion of the test all fish were 

removed and measured. Tests in 'which c.ontro'l ·mortality· exce·e-a·ed 20% 
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were not considered in the evaluation. Based on test sample 

• size (some tests had less than 10 fish) a 20% level was considered 

more appropriate than the arbitrary 10% control mortality exclusion 

level specified by Standard Methods (APHA 1975) • 

• 
Secondary Entrainment Studies 

Secondary (plume) entrainment studies were conducted to determine 

• the mortality resulting from passage through the S.N.G.S. thermal plume 

on bay anchovy larvae and eggs, white perch larvae, weakfish larvae, 

Neomysis americana, and Gammarus spp • 

• Plume entrainment was simulated by exposing test organisms to 

four 6 temperatures (approximately 2.0, 4.0, 6.0, 7.5 C) for three 

different exposure times (0.5, 1.0, 4.0 hrs). Test organisms were 

• usually taken from holding facilities (acclimation temperature) with 

pipette or scoop and placed in 1-liter test jars in heated baths. 

Rough counts of organisms in each jar were made to assure more than 

• five per treatment. Normally, two test groups received similar handling 

. . 
and were placed in jars and kept at acclimation temperature for purpose 

of comparison (controls). At each of three exposure times a jar was 

• removed from the test bath and placed in an acclimation bath. Live 

and dead organisms were tallied in test and control jars at the end 

of each exposure time. Normally, test jars were held at ambient for 

• at least an additional 24 hours and another live:dead count was made 

to determine latent mortalities. However, with certain species which 

are difficult to maintian tests may have been terminated at an earlier 

• time. Number of live and dead within each test treatment were compared 

with controls using a Chi-square (2 x 2) test (Sokal and Rolhf 1969) 

• 
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at P ::=:; • 05. A large number ( > 30%) of significant treatments was 

considered evidence of secondary entrainment mortality. A pattern 

of significant Chi-square results with respect to acclimation temperature, 

~ temperature, or exposure time indicated possible correlation. 

Salinity Tolerance 

The experimental testing procedure is a static bioassay design 

that enables exposure to discreet salinities in a temperature controlled 

waterbath. Since tolerance to low salinity is a function of water 

temperature, the scope of this study was to evaluate the sensitivity 

to lower salinities throughout the year. 

Test apparatus consisted of aerated 10-gal (38 liter) aquaria 

containing corner filters. Temperature was maintained by a circulating 

waterbath. Test water was made by adding seawater to natural freshwater. 

Salinities were monitored with a Beck.man Model RS5-3 salinometer having 

a precision of 0.01 ppt salinity. 

The procedure of the test is similar'to that of cold shock. 

Equal numbers of organisms were randomly placed in aquaria and observed 

, hourly during the. first eight hours. Subsequent observations were 

made at least twice daily or until death occurred throughout the 

remainder of the 96-hour test. 
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APPENDIX B: EXPERIMENTAL DATA ANALYSIS PROCEDURE 

• Sufficient data were obtained for most species to permit statistical 

analysis of temperature avoidance tests. Results of temperature 

avoidance tests were subjected to stepwise (backward) multiple linear 

• regression analysis. The generalized regression equation model is: 

• 
where Y =the estimated avoidance temperature (C); a~ the constant; 

b., b., and b =the regression coefficients; X., X., and X =the 
i J n · i J n 

• independent variables; and e is the error term • 

Independent variables incorporated into the analysis were acclimation 

temperature (C), mean total length (mm) of the group tested, salinity 

• (ppt), and light level (lux). In cases in which more than one independent 

variable was significant (P<: 0.05), standardized regression coefficients 

were calculated to permit comparison of their relative importance • 

• Regardless of other variables found to significantly affect the response, 

the avoidance temperatures of a species were plotted against respective 

acclimation temperatures • 

• Plots of avoidance temperatures permit a visual examination of 

the relationship of plume.!::,. temperatures to the avoidance temperatures 

of a species. Such plots show which plume temperatures (which thexf 

• can be converted to plume volumes) are avoided at a particular ambient 

temperature. 

The data for tolerance tests (cold shock, secondary entrainment, 

• and salinity tolerance) were generally not subjected to statistical 

analysis. However, the salinity tolerance data for the Atlantic silverside 

• 
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were evaluated by probit and multiple regression analysis. Median 

survival times were calculated for all species tested in salinity 

tolerance studies. • 
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APPENDIX C: DETERMINATION OF SECONDARY ENTRAINMENT RATES WITHIN THE 
S.N~G.S. THERMAL PLUME . 

Secondary entrainment (plume entrainment) rate within the S.N.G.S. 

thermal plume was estimated with the formula: 

( 6d/ .6,i -1)* D = secondary entrainment rate within the isotherm (i) 

where 6 d = 6 temperature (F) at the discharge, 6 i = 6 temperature 

(F) at an isotherm, D =discharge rate (cfs). Estimates were made 

at normal plant operating conditions. These included one and two unit 

operation (1,110,000 gpm/unit, 2,473 cfs/unit) at the normal discharge 

temperature of 16.2 F (ARL 1977) • 

In the equation it is assumed that mixing of the discharge with 

ambient water is the only mechanism of temperature decay. Heat loss 

to the atmosphere is not accounted for, making the estimates somewhat 

conservative (over-estimate). The component 6 d/ 6 i is the ratio 

of total entrainment (discharge rate + secondary entrainment rate) 

to the discharge rate (primary entrainment rate). A constant (1.0) 

is subtracted to account for primary entrainment rate, and the result 

is multiplied by the discharge rate. The result represents the total 

secondary entrainment rate within the isotherm (i) used in the equation. 

The time-temperature histories of water particles passing along 

the plume centerline at the surface and at a depth of 10 ft were calculated 
I -

from data given by ARL {_1977). Average velocities were determined I 

from velocity distance figures. Distance along plume centerline within 

isotherms was calculated from horizontal plots of the plume. The average 

velocity was multiplied by distance to determine time of travel • 
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