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SEABROOK ENVIRONMENTAL STUDIES 1979
FINFISH ECOLOGY INVESTIGATIONS IN
HAMPTON-SEABROOK ESTUARY AND
ADJUINING COASTAL WATERS
TECHNICAL REPORT XI-2

1.0 INTRODUCTION

Hampton-Seabrcok estuary and the adjacent nearshore region
provides habitat for several dozen commercially, recreationally and
ecologically important species of finfish. The estuary, with its ex-
tensive salt marsh and associated drainage system, serves as a nursery

both for fish which spawn locally and for others that spawn in the Gulf

O
"

Maine. The open cocastal waters in the immediate vicinity are also a

Al
Qu

eeding ground for the juveniles 2~ adults of several pelagic and

18]

ottom-feeding finfish species.

o

1
i

A comprehensive, long-term study of finfish resources in

o

ampton-Seabrook estuary and vicinity began with a survey of juvenile

and adult finfish in th

®
(]

stuary in 1969 (NAI 1971). The first ichthyo-
plankton survey associated with Seabrook Environmental Studies was
completed in 1971 (NAI 1972). Since then, similar monitoring studies
have been conducted (NAI 1974, 1975, 1976, 1977, 1979, 1980) to provide
baseline data for assessing impact of Seabrook Station's once-through
cooling water system. This report extends the historical data base to
include 1979 data on the abundance and distribution of finfish eggs,
larvae, juveniles and adults collected at various sampling sites within
the estuary and in adjacent nearshore open coastal waters. The report
is the fourth in a series presenting results of a preoperational
monitoring program initiated in July 1975. Comparisons are made in the
report between the most recent, 1979, observations and spatial and

temporal trends of the previous 3-1/2 years, 1975 through 1978.
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2.4 ALEWIFE (ALOSA PSEUDOHARENGUS) SURVEY

From late April to early June, the New Hampshire Pish and Game
Department maintained an alewife spawning run survey site on the Taylor
River approximately t»> miles upstream from seine station S1 on the
Hampton River. The survey's principal purpose was to determine when the
upstream run had peaked and then to transfer some of the spawning f£ish
to the Winnacunnet River. 1In 1979, five one-minute counts of passing
alewifes were made on each of six days; while, a single one-minute count

was recorded on each of six additional days.

2.9 ICHTHYOPLANKTON

Ichthyoplankton monitoring samples weve collected twice monthly
from January through December 1979 with these exceptions, caused by
weather conditions: only one sampling was made in February, the second
March sample period was delayed until April 3, and the second December
sample period was delayed until January 2, 1980. Four obligue tows were

taken at night along Transects 1 (south), 2 (discharge) and 3 (intake)

i
&

{
\

r

igure 2.1-1) using a l-m diameter 0.505 mm mesh net. The net with

L
(1}
b

ressor was set off the stern; speed was varied during the l0-minute
tow, allowing the net to sink to approximately 2 m off the bottom and to
»ise obliquely to the surface at least twice during the tow. The standard
10-minute tow was reduced to 5 minutes during periods of high plankton
density to minimize net clogging. Volume filtered was estimated with a
calibrated General Oceanics digital flowmeter mounted in the net mouth.
Volume filtered ranged from -1 to 859 m3 and averaged 538 m3. Upon
retrieval, the net was washed down from mouth to cod end and the contents
were preserved in 5% formalin buffered with borax. From January through
July, dne replicate at each station was fixed in a soluation of 10%
formalin, 48% ethanol, 2% glacial acetic acid and 40% deionized water to

preserve ctenophores for macrozooplankton analysis.







2.6 SAMPLE ANALYSIS/DATA COMPILATION

2.6.1 Juveniles and Adults

Catch data from each of the three types of fish . ng gear used

in this study were converted to catch per unit effort. For the otter

it

rawls, one unit was equated to ten-minutes of trawling; for the gill
nets, a three-day set constituted one unit; while, for beach seines, one
unit equalled two 100-foot hauls. Each transect or station was con-
sidered separately, as were the surface, mid-depth and bottom sets for

the gill nets.

Sanders (1960) Biological Index was used to composite degree
of omnipresence and numerical dominance for common species in beach
seine catches. The ten most abundant sﬁecies in each sampliug event
were ranked in order of abundance, with a score of 10 assigned to the
most abundant and a 1 assigned to the tenth most abundant. Scores were
summed over the year to produce the Biological Index Value (BIV). Since
there were eight months in which biweekly seines were hauled (dates
within each month were combined for comparability with previous years)

the maximum possible score was 80.

o

2.6.2 Ichthyoplankton

Ichthyoplankton monitoring samples were subsampled with a

-
o
!
g
3
‘o
P

lankton Splitter and sorted for fish eggs and larvae. All
stations were analvzed from one collection per month. On the remaining
dates (January 23, April 3, April 29, May 22, June 20, July 19, August
16, September 19, October 23, November 30 and January 2, 1980), only the
intake was analyzed. Successive aliquots were analyzed until approxi-
mately 200 eggs and 100 larvae were sorted; a maximum of one-half of the

a
sample was sorted for a given life stage if there were less than 75 egg

/1]

or 25 larvae in one-half of the sample. Larvae were usually identified
toc species, and up to 30 individuals of each species were measured

(standard length in mm). Larvae from samples preserved with ctenophore
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3.0 RESULTS

In all, 54 taxonomic groups were represented among all types
of sampling gear in 1979 (Table 3.0-1). The overwhelming majority (90%)
of these taxa were collected as juvenile or adult fish; American eel,
ocean perch and radiated shanny were collected only as larvae, while
cusk, and possibly tautog, were collected as larvae and eggs, but not
as adult or juvenile fish. At least nine species, and probably five
more whose eggs are indistinguishable from those of othor species, were
collected at all life ~tages. The gill netting of one chub mackerel

added a new species to the Seabrook Finfish study records, in 1979.

For ease of reador comprehension, common names accepted by the
American Fisheries Society (sailey, 1970) are used throughout the text.

The scientific (Latin) equivalents a.e given in Table 3.0-1.

3.1 OTTER TRAWLS

Trawl catches produced a total of 10,893 finfish representing
37 species, in 1979, Yellowtail flounder represented approximately one-
third of the catch; while, the next five most abundant species on the
list (Table 3.1-1) collectively comprised approximately one-half of the
total catch., Overall, trawls collected about twice as many fish at
either Transect 1 or 3 as at Transect 2 (Table 3.1-2). At Transect 2
the trawl typically encountered drifting macroalgae in appreciably
greater abundance than at the other two trar.zects (for data on volumes
of algae removed from tows, see Appendix Table 7-2). Reduced effectiveness
due to fouling by algae may partly account for the especially low catches
at Transect 2 in August and September (Table 3.1-2). Low catches recorded
for all transects in late March may reflect seasonal mov 2nts of finfish
away from the (inshore) study area. The largest catches occurred in
December at Transects 1 and 3 while the greatest catch at Station 2 occurred

in May.







TABLE 3.0-1. (Continued)

LIFE STAGE
JUVENILE
AND/OR
SCIENTIFIC NAME COMMON NAME il Bl B
Lophius americanus Goosefish X X
Lumpenus lumpretaeformis Snakeblenny X X
Macrozoarces americanus Jeean pout X X
Melanogrammus aeglefinus Haddock X X
Menidia menidia Atlantic silversides X
Merluccius bilinearis Silver hake X X X
Myoxocephalus aenaeus Grubby sculpin X X
Myoxocephalus octodecemspinosus Longhorn sculpin X X
Myoxocephalus scorpius Shorthorn sculpin X X
Osmerus mordax Rainbow smelt X X
Paralichthys oblongus Fourspot flounder X X -
Peprilus triacanthus Butterfish X X X
Pholis gunnellus Rock gunnel X X
Pollachius virens Pollock X X X
Pomatomus saltatrix Bluefish X
Prionotus carolinus Common Searobin X
Pseudopleuronectes americanus Winter floundex X X
Pungitius pungitius Ninespine stickleback X
Raja spp. Skates X
Salmo gairdneri Rainbow (rout X
Salmo trutta Brown trout X
Scomber scombrus Atlantic mackerel X X X
Scomber japonicus Chub mackerel X
Scophthalmus aquosus Windowpane X X X
Sebastes marinus Ocean perch X
Squalus acanthias Spiny dogfish X
Stenotomus chrysops sScup X
Syngnathus fuscus Northern pipefish X X
—— - —— — - —_—— N - A ——— - —— S— — — — — e — — ———— e e e e el
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3.1-2.

No. Spp.

NUMBER

OTTER TRAWL TRANSECT,

TRANS

OF SPECIES AND INDIVIDUALS COLLECTED PER SAMPLING PERIOD AT EACH

No. Ind.

SEABROOK FINFISH STUDIES,

No.

TRANS 2
Spp. | No. Ind.
12
3 i44
11 73
11 3
10 604
10 71
10 139
10 19
14 160
13 19
14 19
{ 141

1979.
TRANS 3
No. Spp.| No. lr{d.

8 185

10 241
10 |-
147

11 496
13 31 °

) 504

15 520
15 41

} 314

12 83
12 69
9 4390
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3.2 GILL NETS

Gill net catches in 1979 totalled 3,960 finfish representing
23 species. Atlantic herring comprised 78.5% of the total catch; while,
the next most abundant species, Atlantic menhaden and silver hake
collectively made up approximately 9% of the catch (Table 3.2-1).
Numerical importance of menhaden in the 1979 catch appears due to mid-
depth gill net catch results on 2 October (Appendix Table 7-3) Fifty-
five percent (104 individuals) of the entire year's menhaden ca.ch was

recovered in that circumstance.

With the exception of a few dates, gill nets at each of the
three stations produced similar catch results throughout 1379 (Table
3.2-2). Netting at Station B on 6 November yielded over 1400 Atlantic
herring (Appendix Table 7-3), more than 90% of which came from the
surface net (a bottom net, but not a mid-water net, had also been set).
Station variances in September and December were also due to this species.
Low total yields were recorded for the 6 March and 12 June catches,
primarily due to a coincident scarcity of herring, rainbow smelt and

silver hake (Appendix Table 7-3).

3.3 BEACH SEINES

Seining produced 34,752 finfish representing 22 species.
Atlantic silversides comprised 60% of the total catch; while, the next
most abundant species, alewife (juveniles) made up an additional 18% of
the catch. Other species collected in relatively large quantity were:
juvenile pollock and smelt (Table 3.3-1).

Seine hauls in the Hampton River (Station S1) produced less
than half the total catch recorded at either Station S2 or S3; number of
species was also lowest at Station S1 (Table 3.3-2). Notably, no
Atlantic herring or American sand lance were collected from the Hampton

River in 1979. Station S2 in the Brown's River would have had total
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EACH GILL NET STATION.

STATION A

No. Spp.| No. Ind.
1 3
| 158
3 315
] 60
{ 45
7 1
4 77
) 190
{ 23
1¢ 89

mid-depth net catches:

STATION A
No. Spp. No. Ind.
0 O

77

STATION B

No. Spp.| No. Ind.
| 13
| ]
10 103
) 41
£t )
7 56
10 13
12
8 1466
19 )
STATION B
No. Spp. No. Ind.
1 1
127

NUMBER OF SPECIES AND INDIVIDUALS COLLECTED PER SAMPLING PERIOD AT
SEABROOK FINFISH STUDIES,

1979.
STATION C
No. Spp.| No. Ind.
9
1 1
3 69
] t
3
1 161
12 39
1 70
3 )
A4 18
| ]
20 873
STATION C
No. Spp. No. INd.
1 1
3
3 90
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TABLE

3.5-2.

FISH LARVAE.

MEAN DENSITY

RANKED MEAN SPECIES DENSITY (no./1000 mj) BY STATION® FOR

SEABROOK FINFISH STUDIES, 1979.

TN G

ALL TRANSECTS 1

SPECIES INTAKE (3) DISCHARGE (2) SOUTH (1) MEAN DENSITY COMPOSTTION
p————— - = ———— e Afvw ————— —— - L» i M —-1}- e —
Tautogolabrus adspersus 80 6l 17 283 .5
Ammodytes americanus 226 157 254 212 28.9
Liparis spp. 4 )3 1l 53 1.2
Ivaria subbifurcata 21 16 il 33 1.4
Enchelyopus cimbrius 18 8 22 23 3.1
Pseudopleuronectes americanus 17 17 25 20 2.7
Pollachius virens il 1. 12 19 2.5 |
wnber scombrus . 17 24 14 1.9
Pr~lis gqunnellus 4 ! 11 LS
rluccius bilinearis 11 } 17 10 1.4
Limanda ferruginea i i 13 ) Rl
cophthalmus aquosus 8 / 10 H 1.1
ippoglossoides platessolde ¢ 3 16 H 1.1
Clupea harenqus 4 6 14 8 -
rlyptocephalus cynoglossus } 11 © 0.8
Unidentified 1 2] 9 0.6
Myoxocephalus aenaeus H 2 2 1 0.5
Urophy PP . 1 ] L | 0.5
adu norhua v 1 1 1 0.2
Tautoga onitis 1 1 . | 0.1
Anguilla rostrata ] 1 1 1 0.1
Myoxocephalus octodecemnspin 1 | | 1 0.1
Cyclopterus lumpus 1 1 1 i 0.1
Sebastes marinus 1 1 1 1 0.1
Peprilus triacanthus 1 | | 1 0.1
Aspidophoroide monopterygius <] 1 <1 ! <0.1
Myoxoce pha l us orpilus 1 1 i 1 <0.1
imerus mordax <] <] ] 1 <0.1
ngnathus fuscus <] <1 1 | <0.1
losa sj ) 1 | 1 0.1
i v br » 0 <l 1 1 <0.1
Lophius americanus <] 1 <] i 0.1
Paralichthys coblongu 1 ) 1 <0.1
Me lanogrammus aeglefinug 1 ) 1 0.1
1sterosteus aculeatu i 1 i <0.1
Macrozoarces americanus <] 1 <0.1
Lumpenus lumpretaeformis ) ) "
POTAL ik 43 | /38
1
Means ba 1 on dat« when all ations were analyzed.
“Present n a date when only t intake was analyzed.




tautog/yellowtail flounder and mackerel were more abundant at the intake
and discharge; hake species were more abundant at the discharge and
south transects than at the intake. Station differences in larval
distribution were clearly influenced by the distribution of cunner,
which were an order of magnitude higher at the south transect than at

either the intake or discharge.

Overall egg species richness (12-13 species; Table 3.5-3) and
larval species richness (32-34 species; Table 3.5-4) were similar at all
stations. Egg species richness was generally highest from mid April
through early October and in December, and larval species richness was

ihest from late April through mid September.

Mean abundance of fish eggs increased from < 102/1000m3 in
January and February to the annual maximum (1.2 x 105/1006m3) in early
June and decreased to less than lDZ/IOOOm3 in late October (Table 3.5~
5). Mean abundance of fish larvae increased from < 102/1000m3) in early
January to the first peak (2.5 x 103/1000m3) in late March. A second
peak (3.5 x 103/1000m3) occurred in August and then abundances dropped
to <l'J'/LOOOm3 in early October (Table 3.5-6). Dominant species for both

life stages varied seasonally and are summarized in Table 3.5-7.

Abundances of 14 ichthyoplankton taxa were examined for spatial
distributional trends, with emphasis on their periods of peak occurrence
(Appendix Tables 7-11 and 7-12). Taxa selected included indicator '
species, numerical dominants and species of commercial and recreational
value (NAI, 1980). Both American plaice and cunner/tautog/yellowtail
flounder eggs were more abundant at the discharge transect than at
either the intake or south transects in late March/April and June/July,
respectively; abundances were usually 1.5 to 3 times greater at the
discharge except for cunner/tautog/ yellowtail flounder eggs on July 11,
which were an order of magnitude higher at the discharge than at the
south transect. Mackerel eggs were most abundant at the intake in May
and June; they were most abundant at the south transect ir July and

August. Silver hake eggs were 1.5 to 6 times more abundant at the south



TABLE 3.5-3.

SPECIES RICHNESS OF FISH EGGS.

SEABROOK FINFISH STUDIES, 1979.

| INTAKE | DISCHARGE]| sour | ALL |
|JAN 09 79| 3] 2] 3] 3]
|JAN 23 79] 2] “1] “1] 2]
|FEB 28 79| a3l 3| 3| 5]
AR 22 79| 4| 4| 3] 6|
|APR 03 79| 5] "1 ~1l Sj
|APR 16 79| 71 6| 5] 9|
|APR 29 79| S| "1y 1] S|
|MAY 10 79| 61 8| 8| 8]
|MAY 22 79| 4| ~1} “1] 4|
|JuN 07 79| 5] 6| 9] e|
jJuNn 20 79| 9] o “1] 9l
| louL 11 79| 71 71 9] 9j
jguL 19 79| 71 “1 "1 71
|Ave 01 79| 9] 6| 3] 9]
laue 16 79| 6| e 1 1] 6]
|SEp 11 79| S| 7| 9| 10]
|seEp 19 79| 8] ~1] 1] 81
jocr 02 79] 6| 8i S| 8!
jocr 23 79| 5] ¥ 4 51
|yov 19 79| 2] 4| 3| 4|
|Nov 30 79| 3| “1] “1] 3]
|pEC 18 79| 4| 4| 5] 7]
' [JAN 02 80| 3l 1 -1} al
|ALL | 12} 12] 13| 14]

-1 = not analyzed Alternat iweekly samples taken

at the "discharge" and "south" tow stations

were intended as contingency samples the basic
sampling design call for surveying spatial

trends (station differences 1 a4 month basis
nly, while temporal trends were investigated
rimaril it the intake, using biweekly tows



TABLE 3.5-4, SPECIES RICHNESS OF FISH LARVAE.
SEABROOK FINFISH STUDIES, 1979,

| INTAKE | DISCHARGE | SOUTH | ALL |
|JAN 09 79| 4] 3| 3| 4|
|saN 23 79| 5] “1] B 51
|FEB 28 79| 8] 9} 9] 12}
|MAR 22 79| 9| 10} 8] 11
lAPR 03 79| 10} "1} 1 10]
|APR 16 79| 71 9| 71 10}
|APR 29 79| 15| "1 1) 15|
|MAY 10 79| 16| 16| 12 18]
|MAY 22 79| 15| "1} 1) 15]
|Jun 07 79] 12| 16| 14} 18]
jJun 20 79| 12] “1 1) 12
oL 11 79]) 16| 17) 14 10!
jgur 19 79| 12] “1] o & 12|
lAave 01 79| 13] 14| 11} 17|
|AvuG 16 79| 10| "1 ~1] 10]
|sep 11 79| 16| 11} 12} 18]
|sep 19 79| 13| “1] “1) 13]
locT 02 79| 5] 3| 4] 6|
jocr 22 79| 4| "1} 1] 4|
|vov 19 79| 4] 5| 5] 6|
|yov 30 79| 6| = “1) 6|
|DEC 18 79| 4| 4| 4 5]
|7AN 02 80| 4] i “1] 4|
fAaLL | 34| 2] 34| 37|




MEAN ABUNDANCE (No./1000 mj). WITH STANDARD DEVIATION AND N, OF

TABLE 3.5-5, TOTAL FISH EGGS
AT EACH STATION. SEABROOK FINFISH STUDIES, 1979.

| INTAKE | DISCHARGE | SOUTH | ALL |

| MEAY | S.Ds | N | MEAN | S.0. | N | veav | S.ps | w | veEan | s.0. | N~ |
| 7av 08 79| 16.89| 1.82) 4| 5.44) 4.17) 4| 25.02| 18.87) 4] 16.08] 13.39) 12)
|san 23 79| 4.97| 1.27) 4| “1.00] “1.00]) ol “1.00] “1.00] o) 4.97) 1.27) 4|
|PE9 28 79 17.16] 4.26]| 4| 63.50] 4.92|) 4] 175.81) 53.78]) 4| 85.48] 75.11) 12}
war 22 79| 308.75} 27.28|) 4| 468.28| 142.18) 4] 301.01] 11.68| 4| 359.65| 110.45] 12]
jaPR 03 79| 1127.15]) 202.10| 4| “1.00] “1.00]) o} “1.00] 1.00] o] 1127.18}) 202.10] 4
|aPR 16 79| 1428.40] 520 .11 4| 2588.40| 1117.50) 4| 1644.72| S01.41] 4] 1887.17) 872.08| 12}
jarPr 23 79| 703.853] 98 .40 4| “1.00 “1.00] 0] “1.00] “t.00] ol 703.85) 98.40| 4|
Ay 10 79| 2330.71| 1432.48] 4] 15(9.982 451.29) 4| 679.83) 87.45| 4| 1506.82] 1054.88] 12]
|May 22 79| 37812.83] 1401.65]| 4] “1.00 “1.00]) of “1.00]} “1.00) D] 37812.83] 1401.65] 4|
jJun 07 79|177260.01] 37016.81] 4]1140820.73] 40890.58| 4| 40557.7¢| 4185.45]| 4/119546.17| 66926.05] 12]
jsuov 20 79| 49415.11] 12711.55]) 4| “1.00 “1.00) () “1.00}) “1.00]) 0l 4941S.11] 12711.55] 4|
jJue 11 79| 16531.85| 5322.19]) 4| 57679.77] 32121.37| 4] 9%04.13) 4903.71) 3] 29687.17| 2868B6.44] 11}
jJve 13 78| 41349.85] 14849.18]) 4) “1.00 “1.00] 0l “1.00] “1.00] 0] 41349.85| 148498.18] 4|
lavs 01 79| 11072.33] 1874.38| 4| 12267.01 6260.77) 4| 27499.37] 7062.72| 4] 16946.24| 9203.20| 12|
|Aaus 16 79| 5287.97| 1892.59| 4| “1.00] “1.00] ol “1.00] “1.00] D) 5287.97| 1892.59]) 4]
|seEP 11 79| 1499.06; 686 .37 4| 1867.60 487.51| 4| ut. 79| 245.88) 4] 1422.82] 618.51] 12
| se» 19 19| 602.40| 482.50| 4| “1.00 “1.00) ol “1.00) “1.00] ]| 602.40| 482.50] 4|
locr 02 79) 205.69| 143.63| 4| 161.75 36.74| 4| 188.16] 59.79) 4| 188.53) 8S.85| 12]
locr 23 79| 24.71| 20 .34 4| “1.00 “1.00] ol “1.00] “1.00]) ol 24.71] 20.34| 4]
fvov 18 79 163, 74| 6.99] 4] 224.99 36.56| 4| 181.67] 19.67| 4| 190.13) 4.7 12)
|vov 30 79| 541.45] 81.45]| 4] “1.00] “1.00] o) “L.00] “1.00] 0| 541.45) 81.45| 4]
|pEZ 18 79 353.08| 35.72| 4| 333.00 27.85| 4| 541.06] 161.05] 4| 409.05| 131.20] 12|
|sav 02 80| 126.50| 17.90) 4| “1.00 “1.00]) 0| “1.00]) “1.00] o) 126.50] 17.90]) 4)
AL | 15138.45| 38380.87| 92| 18165.86| 42695.72| 48| 6320.09]| 13172.72| 47| 13824.83] 235247.21) 187|

-1 = not analyzed. See explanation, Table 3.5-3.




TABLE 3.5-6. MEAN ABUNDANCE (No./1000 mj). WITH STANDARD DEVIATION AND N, OF TOTAL FISH LARVAE
AT EACH STATION. SEABROOK FINFISH STUDIES, 1979.

| JAN 09 79| 118.95] 17.38] 4] 45.66| 02.50| 4| 038.98] 035.41| 4| 67.86] 46.30] 12§

| JAN 23 79)] 1562.39] 876.61] 4| “1.00 “1.00] 0| “1.00) “1.00] 0] 1562.39| B876.61] 4|
|rEs 28 79| 101.41] 18.10] 4] 262.06 57.14]) 4| 180.25) 77.42] 4] 181.24] B5.48) 12]
|war 22 78] 2007.90| B863.95| 4] 1659.82| S83.94) 4| 2993.64] sS19.10] 4| 2520.55] 880.63] 12|
|APR 03 79| J389.47| 193.50| 4| “1.00 “1.00] 0} “1.00] “1.00] 0] 389.47] 193.50] 4|
|APR 16 79| 203.34| 133.386]) 4] 34.57 23.606| 4| TO.14] 32.97|) 4] 102.68] 105.15] 12]
|aPr 20 78| 232.68| 88.62) 4| “1.00 “1.00] o] “1.00] “1.00]) 0] 232.68) B8.62] 4|
| MAY 10 78] 1205.67| 706.03] 4| B823.61 009.65]| 4| 132.64| 44.27) 4| 720.64| 750.79] 12|
| May 22 79| 381.17] 138.23] 4] “1.00]) “1.00] 0} “1.00] “1.00]) 0] 38t1.17| 138.23] 4| S
fsun 07 78] 361.84| 184.33) 4| B8B40.80 240.50| 4| 1265.43| 2344.50| 4| B822.69] 453.93| 12
joun 20 79| 1165.97] 262.22| 4] “1.00 “1.00]) o] “1.00]) “1.00] 0] 1165.97] 262.22| 4|
jaur 11 79| 80.32| 33.82) 4] 446.74| 80 84] 4] 686.01| 4¢i16.84| 3| 373.54| 315.29) 11|
jJuL 19 79)] 5859.10] 4865.49) 4] “1.00] “1.00] 0} “1.00] “1.00] 0] 5859.10] 4865.49] 4|
|AUG 01 79| 1155.83| 273.76| 4| 669.81] 422.20] 4| B664.62| 3460.02] 4| 2496.75| 4236.15] 12)
|AvG 16 79) 2161.08] 863.05]| 4] “1.00]} “1.00] 0| “1.00] “1.00]| 0] 2161.08] 953.05] 4]
| ser 11 78] 290.298|) 47.74| 4| 187.64] 33.67| 4| 2909.01) 93.77) 4| 262.08) 79.70] 12)
| sEP 19 79| 35.18] 4.89| 4] “1.00]) “1.00] 0} “1.00] “1.00 ol 35. 18] 4.89| 4|
jocr 02 79§ 3.73) 4.39| 4] 4.51] 4.43) 4]  S5.49| 2.13) 4| 4.57) 3.52] 12}
jocr 23 79| 75.94| 26.32| 4] “1.00] “1.00] ol “1.00]| “1.00] o] 75.04| 26.32) 4}
|vov 19 79| 24.10] 13.45| 4] 51.88| 22.81| 4| 44.09| 16.46) 4| 40.12| 20.38) 12|
|vov 30 79| 158.16] 48.29| 4] “1.00]) “1.00] o) “1.00] “1.00] 0] 158.16] 48.29| 4|
| DEC 18 79] 333.43]| 137.63) 4] 157.58) 39.83| 4| 106.80] 12.97) 4| 199.26] 126.23) 12]
lyan 02 80| 12.68] 6.67| 4] “1.00]| “1.00] o) “1.00] “1.00] ol 12.68] 6.67| 4|

| At | 819.68] 1618.28] 92| 4032.08] 564.75] 48] 1217.21] 2605.98| 47| 819.60| 1766.38| 187}

- ————————— - ———— . —— . ——————— —— . -~ ——— ————— - —— - —— -~ -~——- - ——————————— -

-1 not -ill‘_ilykfl'(i . See ¢ xplanat ion, Table 3.5-3.
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TABLE 3.5-7. SUMMARY OF SEASONAL FISH EGG AND LARVAE DISTRIBUTION AND
DOMINANT SPECIES. SEABROOK FINFISH STUDIES, 1979.
FISH £6GS® FISH LARVAE®
T —————
MAX. ABUNDANCE DOMIHANT MAX ABUNDANCE Dt)l!xlﬂ
WONTH 1 (#/1000m°) ey (#/1000m%) p—
JAN 1.6 x IOx Cod/haddock 1.6 x 10) American sand
lance
FEB 8.5 x 10"' American plaice 1.8 x 102 American sand
lance
MAR 3.6 x 102 American plaice 2.3 % 103 American o...Jd
lance
APR 1.9 x 103 American plaice 3:9's 102 Seasnails
Pollock
MAY 3.8 x 10‘ Mackerel % 8 102 Seasnails
Cunner/tautoq/ Winter flounder
yellowtal
JUN 1.2 8 J.C5 Mackerel 1.2 = 10:‘ Radiated shanny
Cunner/tautog/ Winter [flounder
yellowtail
JUL 4.1 x 10‘ Hakes $.9xn 103 Mackerel, cunner
Cunner/tautog/ four ' sar rock-
yellowtail ling
AUG 17:10‘ Hakes 35;xo’ Cunner
Cunner/tuutog/
yellowtail
SEP 1.3 x 10° Hakes, silver hake 2.6 x 10° Cunner
fourbeard rockling fourbeard
rockling
oct 14 x 102 Hakes, silver hake 7.5 x 10° Pourbeard rock-
fourbeard rockling ling, silver
hake
NOV 5.4 x 102 Cod/haddock 1.6 x l.O2 Atlantic herr-
Pollock ing, Pollock
oEC 4.1 x 10° Cod /haddock 2.0 x 10° Pollock
Pollock
*Appendix Tables 7-5, 7-6 and 7-7

bwu Tables 7-8 7-9 and 7-10
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m of winter flounder larvae abundance during the
) May. Seabrook Finfish Studies, 1979.
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TASLE 4.1-1.
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CATCH PER UNIT OF OTTER TRAWL EFFORT FOR SIX FINFISH SPECIES

COLLECTED FROM 1976 THROUGH 1979. SEABROOK FINFISH STUDIES
1979, '
a
TRANSECTS
TAXON YEAR ] 2 3
c/e % TOTAL® | c/E % TOTAL® | c/E % TOTAL]
Limanda ferruginea :
1979 | 40.5 | 44.6 7.4 | 15.1 29.0 | 31.7
1978 | 23.1 34.7 2.3 | 6.5 14.9 | 20.2
1977 28.5 40.2 3.0 ] 5.7 12.8 | 22.8
1376 37.3 80.6 5.7 | 18.4 22.2 | 33.8
Osmerus mordax !
{
1979 6.6 -3 | 4.7 | 9.7 4.5 4.9
1978 5.2 | 7.9 8.8 | 24.3 3.5 | 4.7
1977 1.4 2.0 2.1 8.8 1.8 3.3
| 1976 6.6 | 14.2 11.8 | 38.3 7.7 | 10.6
- - : -
Urophycis spp. !
| (Uurophycis 1979 9.9 | 18.9 1.5 3.2 8.8 8.9
: ~huss and 1978 | 14.7 | 22.2 | 6.3 7.3 12.9 17.6
. tenuis) 1977 | 21.3| 30.2 | 4.6]| 19.5 17.0 | 30.5
‘ 1976 17.1 | 37.0 | 4.6 | 14.9 11.3 | 17.2
| Merluccius kilinearis E |
| | ! |
| 1979 | 2.3 2.5 | o0.5] 1.0 3.3 3.6
1976 | 4.3, 6.5 | 0.3} 0.8 1.9 2.5 .
197 2.2 | 3.1 | 0.6 | 2.7 1.7 3.3 |
1976 6.2 | 13.4 | 0.7] 2.3 4.6 17.0
, ! i !
| Gadus morhua | ! | ;
[ 1979 | 7.7 8.5 | 11.6]| 23.9 12.6 | 13.8
! 1978 5.9 | 8.9 } 1.9 5.2 17.3| 23.5
; 1977 1.7] 2.3 | o0.5]| 1.9 1.9 3.4
E 1976 | 2.7 5.9 | 0.4 1.2 4.2| 6.3
| — ] | {
Pseudopleuronectes E { E :
americanus . E | ]
| | |
; 1979 | 2.8 | 3.1 I 12.5 | 25.7 2.4 2.7
{ 1978 | 2.9 4.4 | 9.7| 26.6 3.6 4.9 ;
§ 1977 | 3.5 4.9 | 6.4 } 26.7 Lol 3.4
i 1976 ! 1.6 | 3.4 5.1 | 16.6 1.61 2.4 |
)

+__.
wn

- 4 "~ .
Some tows in 1976 and 19

to catch/10 min.

b .
% total by transect

-

’7 only five minutes, but all data converted
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Figure 4.1-1. Total monthly catch of hake, Urophycis spp., in otter trawls and gill nets from 1975
through 1979. Seabrook Finfish Studies, 1979,
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The silver hake is primarily a summer and fall visitor, with
juveniles and adults comprising the catch, presumably to take advantage
of macrozooplankton and young finfish resources in New Hampshire's
territorial waters. The Gulf of Maine at large is a principal nursery
for this species (TRIGOM-PARC 1974). Gill nets have tended to capture
larger specimens than otter trawls, providing an explanation for the
stronger late summer decline in catch shown by the gill net data (Figure
4.1-2); some adults prefer to move offshore into deeper water in summer
{(Clayton et al., 1978). All silver hakes, from yearlings to adults, move

offshore in winter, as do the true hakes.

Yellowtail flounder are among the most prominant members of
the resident groundfish assemblage in New Hampshire coastal waters.
Catch per unit effort, which had recently been declining from year to
year, took an upward turn in 1979 (Table 4.1-1). Most of the specimens
caught in the trawls have been immature, an observation which is consistent
with the known preference of the adult for slightly deeper watzrs (depths
greater than 40 m, Clayton et al., 1978). 1In the past five years yellow-
tail catches have tended to peak in early winter and again in spring
(Figure 4.1-3) suggesting some seasonal movement, possibly emigration of
individuals as they become sexually mature, and recruitment of juvenile

stocks from metamorphosing larvae.

The Atlantic cod inhabiting the territorial waters of New
Hampshire, and those of neighboring Massachusetts north of Cape Ann and
Maine sonth of Cape Porpoise, are presumed to be one of three somewhat
distinct breeding groups in the Gulf of Maine (Wise 1963). 1In Figure
4.1-4, gill net data perhaps better represent the true seasonal presence
of larger cod in the Hampton Beach vicinity than do trawl results,
although adult cod characteristically avoid capture by either catch
method. Since 1977, cod catches, consisting mostly of juvenile fish,
have been generally increasing, with the most notable rise occurring at

Transect 2 (Table 4.1-1).
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Figure 4.1-2. Total monthly catch of silver hake, Merluccius bilinearis, in otter trawls and gill
nets from 1975 through 1979. Seabrook Finfish Studies, 1979.
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Figure 4.1-3. Total monthly catch of yellowtail flounder, Limanda ferruginea, in otter trawls from
1975 through 1979. Seabrook Finfish Studies, 1979.
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Figure 4.1-4. Total monthly catch of Atlantic cod, Gadus morhua, in otter trawls and gill nets from

1975 through 1979. Seabrook Finfish Studies, 1979.



The winter flounder is a widely distributed ground fish and a

primary recreational fish in Hampton Harbor. Adults are usually found
in the open waters of the inner continental shelf and offshore banks
(Perlmutter 1947; Poole 1966), and frequently move in%o shoal areas to
feed and spawn (Kennedy and Steele 1971; Wells, Steele and Tyler 1973;
Frame 1974). In the Hampton - Seabrook study area, a few adults are
caught in otter trawls in the fall and winter but most are captured from
late spring through summer. Over the past four years, catch per effort
of adults and juveniles combined has been consistently higher at Transec;
2 nearshore than at Transects 1 and 3 slightly further offshore. Catch
per effort has also been steadily increasing at Transect 2 during the
past four years (Table 4.1-1), although their percent of the total catch

has remained stable over the last three years.

Winter flounder captured by beach seine in Hampton Harbor

Table 4.1-2) are predominantly juvenile fish (total length: 0.9 to 18.5

cm); such immature flounder are reported to be far more likely than the
adults to fregquent the shallow subtidal zone and, unlike the adults,
will move in and out of the iatertidal zone with the changing tide
(Perlmutter 1947, Pocle 1966). Historically, the beach seine Biolcgical
Index Value computed for this species has been second only to the
Atlantic silversides, but in 1979 winter flounder ranked number one
within the estuary (Table 4.1-3). Juvenile flounder occur year round in
ott2r trawl catches but tend Lo be scarcest in December or January,
creating, in conjuncciion with low 1lt catches, an early winter depres-

sion in trawl catch abundance (Figure 4.1-5).

The rainbow smelt is an anadromous fish which apparently
inhabits nearshore open coastal bottom waters during the warmer months,
and reenters bays and estuaries during fall in preparation for an early
spring spawning run (Clayton et al., 1978). From 1976 through 1978
otter trawl catch per effort tended to be higher at Transect 2 than at
Transects 1 and 3 wh'~h are slightly farther offshore; however, this
distinction was not evident from 1979 catch results (Table 4.1-1).

Since 1976, otter trawl and gill net smelt catches have peaked in winter

and early spring; smelt have been virtually unobtainable by such capture
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TABLE 4.1-3.
SPECIES

1979. SEABROOK FINFISH STUDIES, 1979.

SUMMARY OF BIOLOGICAL INDEX VALUES FOR DOMINANT FISH
COLLECTED IN BEACH SEINES FROM 1976 THROUGH

"

76

BIOLOGICAL INDEX VALUES*

| 1977

1978

1979

LS SO

. ‘ - e " "
Menidia menidia 68 67 52
o . . : | @
Pseudopleuronectes americanus 6l 64 64 i 57
Fundulus 53 39 38 40
;asterosteus aculeatus 28 37 54 39
|
Pungitius pungitius 29 25 31 { 19
- - - .~ 3 1 3
Ammodutes americanus 14 3 39 21
1
Osmerus mordax 28 37 15 | 39
Alosa aestivalis 34 1 32
Liopsetta putnanmi ) 26 46 33 1
rophycis 1t 26 22 ) |
!
ilosa pseudoharengus 2 14 11 ! 30 |
{ |
|
- 1 2 | y | 1 |
Clu I us 3 8 2 21 i
| |
) e 1 |
e
Maximum value 1is 8
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methods during the warmer months (Figure 4.1-6). Bigelow and Schroeder
(1953) report that even in summer smelt are rarely encountered more than
a mile or sc from shore, or in water more than 6-meters deep. The
absence of this species from summer catches implies that the smelt must
move to some nearshore setting other than off Hampton Beach or move

further offshore, contrary to reports from Bigelow and Schroeder (1953).

Young-of-the-year smelt have been abundant from summer through
fall in Seabrook F rbor seine hauls (Station S3) in each of tl 2 past
four years, except 1978 (Table 4.1-2), which may have been a relatively
unsuccessiul reproductive year locally. These young fish begin to

mingle with adult populations by fall (McKenzie 1964, Clayton 1976).

4.1.2 Pelagic Fish

Pelagic species numerically important in gill net catches
include the herring group (especially Clupea harengus and Alosa spp.)
and the Atlantic mackerel. Catch data show little evidence of a con-
sistent temporal trend, although 1979 appeared to be a relatively poor
year for catching these species (Table 4.1-4). Herring and mackerel
tend to be more abuniant in surface gill nets than in either mid-water
or bottom set nets. In general, the mid-water net catch yield in 1979

resembled the bottom net catch more than the surface net results.

The Atlantic herring frequenting the New Hampshire coast are
believed to be representatives of one of several Gulf of Maine sub-
populations, each of which have distinctive migratory and reproductive
patterns (Clayton et al., 1978). Adults appear sporadically in the
catch, typically in late fall (their spawning period) and again in early
spring. Juveniles occar from October through June, but in thr past few
years have been absent from the catch in midsummer (Figure 4.1-7),
presumably having moved offshore to avoid water temperatures above 13°C
(Stickney 1969). Nineteen seventy nine marks the first year since 1975,

that no subadults were captured during the coldest months (Figure 4.1-

7).
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Figure 4.1-7. Tota)l monthly catch of Atlantic herring, Clupea harengus, in gill nets from 1975
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The Atlantic mackerel is a wide ranging, open water species
which visits inshore waters during the warmer months to take advantage
of local food resources. The population most closely associated with
New England waters usually leaves the inshore area by late September but
may be temporarily replaced by a contingent moving south from spawrning
grounds in the Gulf of St. Lawrence (Clayton et al., 1978); a tendency
toward bimodality in the catch data (Figure 4.1-8) is consistent with

uch a sequence of events. Mackerel catch per effort has been declining

[

")

harply si

ice 1977 (Table 4.1-2) perhaps due to: 1) increasingly transient

12

occupancy of New Hampshire territorial waters in response tc competition
from other pelagic predators or 2) a temporary downturn in the cycle of
reproductive success. A boom and bust reproductive cycle is especially
characteristic of t species (Clayton et al 1978). Despite the mackerel's
elusiveness over the last few years, the proportion of adults in the

gill net catch has been among the highest for any recreationally important

species.

The alewife and blueback herring are closely related anadromous
fish, collectively termed "river herring" by fishermen, many of whom
have difficulty distinguishing between these two species. The blueback
ranges farther south, and does not have to ascend streams all the way to
fresh water in order to successfully spawn; hence, the bluebacks repro-
ductive success is less disrupted by dams at the head-of-tide without ade-
quate fishways than is the alewife. The alewife survey conducted by the
New Hampshire Fish and Game Department was more extensive in 1979 than
in 1978, and showed a larger number of fish passing the Taylor River
weir, from late April to early June. Adults of both species of river

herring return to the ocean after spawning.

Blueback and alewife young-of-the-year are both fregquently

caught in seine hauls inside Hampton-Seabrook estuary from May to

wm

November (Figure 4.1-9). 1In 1979, a particularly large school of young-
of-the-year alewives was intercepted at the mouth of the Brown's River
in June. Since 19276, juvenile river herring have been Scarce or absent

from all seine catches in mid summer. Most river herring captured off

Hampton Beach in gill nets are subadults (‘otal length less than 25 cm).
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Figure 4.1-8. Total monthly catch of Atlantic mackerel, Scomber scombrus, in gill nets from 1975
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Overall, gill net catch abundance, which had been increasing through

1978, took a downward turn in 1979 (Table 4.1-2, Figure 4.1-9).

Over the years, numerous SCUBA diver observations have indicated
that juvenile pollock (total length less than 55 cm) are common in the
vicinity of Hampton Beach from April through November. Divers have
occasionally observed pollock, 20 to 40 om in total length, avoiding
entrapment in gill nets while seizing smaller fish so entrapped. Mature
pollock have not been captured by any of the fishing methods used in
this study, possibly in part because they range farther offshore
(Bigelow and Schroeder 1953). The area between Cape Ann and the Isles
of Shoals has been reported to be a regional breeding ground for Pollock
(Steele, 1963). Seine haul results in May (Appendix Table 7-4) are
probably more indicative of true abundance of young pollock than gill
net and otter ftrawl catches (Figure 4.1-10). Individuals caught by
seine in Hampton-Seabrook estuary tend to be young-of-the-year (6-9 cm
total length) while individuals of a much wider age range, (7 to 42 cm

total length) are captured by trawls and gill nets employed cffshore.

The Atlantic menhaden is a pelagic fish, related to the herring,
which moves northward into the Gulf of Maine with the seasonal warming
of the water. Except in 1977, gill net catches of this species off
Hampton Beach have been intermittent during the warmer months, with the
first captures of the season usually occurring in May (Figure 4.1-11).

In most years, the largest catches have been in October.

4.1.3 Estuarine Species

Potentially abundant resident finfish, with life styles closely
tied to Hampton-Seabrook estuary include the Atlantic silversides,

killifish and the American sand lance. All three species are small-

bodied "bait" or forage fish which serve as prey for many piscivorous

marine animals.
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Figure 4.1-10. Total monthly catch of pollock, Pollachius virens, in otter trawls and gill nets
from 1975 through 1979. Seabrook Finfish Studies, 1979.
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Atlantic silversides are consistently caught in great numbers
in Hampton-Seabrook estuary by seining. Annual average catch per effort
has ranged from a low of 93 fish per unit effort at Station S1 in 1977
to a high of 1049 fish at Station S3 in 1976 (Table 4.1-2). Nineteen
seventy nine was an intermediate year with less than the usual differ-
ence in catch per effort between seine.stations. High catch returns
have consistently been recorded in the estuary between July and November
(Figure 4.1-12). A few silversides have been captured at other times of
the year, but most of the resident population probably spends the winter
outside Hampton Harbor and then moves quickly to the upstream reaches of
tributaries, such as the Taylor and Hampton Falls Rivers, for the early
summer spawning period (cf Jerome et al., 1965, 1968; Clayton et al.,
1978). The few adult silversides which have been captured in the otter
trawls in winter tend to substantiate such a pattern of movement (Figure

4.1-12).

In contrast to silversides, catches of American sand lance are

erratic (Table 4.1-2, Figure 4.1-13). Sand lance characteristically

have an uneven distribution on estuary sand banks; within a few
meters populations can fluctuate from no fish at all to thousands per
square meter. These fish can easily avoid quantitative capture by

rapidly burrowing tail-first into the sand; when momentarily held in a

net their slender serpentine form makes escape through the 1.2 cm seine
mesh relatively easy. Results reported here, therefore, should be
regarded as only gualitative. Sand lance usually appear in seine catches
beginning in May or June. Adults are presumed to move offshore during
late autumn and winter (Bigelow and Schroeder, 1953; Leim and Scott

1966) and have been captured in otter trawls in winter and early spring

(Figure 4.1~13).

Killifish are year-round residents of Hampton-Seabrook
estuary. They are active in the vicinity of the seining s:ations from
May until November, with peak abundance usually occurring in summer
(Figure 4.1-14). Catch per effort was high in 1976 and 1977 but has
undergone a relative decline in succeeding years (Table 4.1-3). Over

the past few years, Stations Sl and $2 have consistently accounted for
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nearly all of the total catch; this is almost certainly a reflection of
the comparative proximity of Stations S1 and S2 to the branching system
of salt marsh drainage which constitutes the preferred habitat of this

species.

4.1.4 Other Representative Species

In accordance with Section 316(a) of the Federal Clean Water
Act, seven finfish species were selected as "indicators" of potential

Seabrook Station ecological impact:

Alewife Alosa pseudoharengus
Atlantic mackerel Scomber scombrus

Atlantic menhaden Brevoortia tyrannus

Cohc salmon Oncorhynchus kisutch

Pollock Pollachius virens

Rainbow smelt Osmerus mordax

Winter flounder Pseudopleuronectes anericanus

Five of the seven species have already been discussed in Sections 4.1-1

and 4.1.2.

The coho salmon is the only indicator species not indigenous
to the Gulf of Maine. Coho are native to the eastern North Pacific and
were introduced into nearby Great Bay Estuary through the efforts of the
New Hampshire Fish and Game Department to establish a recreational
salmon fishery. The program had some success but was limited in scope.
In the past five years, six coho salmon have been captu.ed during the
Seabrook Finfish Studies. One 6 lb female was captured in a gill net in
June 1978; the other five fish were juveniles averaging 22 cm total
length, caught by beach seine in Hampton-Seabrook Estuary, four in 1976,

one in 1978.
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5.0 SUMMARY

Yellowtail flounder dominated the otter trawl catch with 3,663
fish comprising one-third of the total catch of all species (an increase
from 23% the previous year). Rankings of the most abundant species, in-
cluding hakes, cod, smelt, winter flounder and sculpin have changed
little over the years. Catches, especially of cod and hakes, appear to
conform to spatial and temporal distribution patterns reported in the

scientific literature. Within the study area, catches of cod and winter

flounder have gradually increased since at least 1977. Trawls at Transect

2 yielded approximately half the total catch of either Transects 1 or 3,
partly because large guantiiies of drifting macrocalgae were encountered
at Transect 2, especially in August and September. Similar quantities
of algae have been encountered in previous surveys and have apparently
similarly affected total catch. Both winter flounder and rainbow smelt
have previously been caught in greater numbers at Transect 2 than at
Transects 1 and 3; in 1979, however, this catch distributicn held only

for winter flcunder.

Atlantic herring comprised the bulk of the gill net catch
(78.5%) in 1979, a slightly greater proportion than in 1978. Gill net
catch data generally showed little evidence of a consistent temporal
trend, although 1979 was a relatively poor year for catching clupeids
(members of the herring family) and mackerel. With notable exceptions
on a few dates, gill net catches were generally similar at each of the
three sampling stations in 1979 as in the past. Total catch was low at
all stations in March and June and at Stations B and C in December (nets
at Station A still yielded Atlantic herring). Mid-depth net sampling,
initiated in 1979, produced most of the menhaden catch on 2 October,
elevating menhaden to the status of second most abundant species in gill
net catches. Herring and mackerel terded to be more abundant in surface
nets than either mid-water or bottom nets. In general, mid-water nets
tended to produce catches more closely resernling bottom-net than

surface-net results.
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APPENDIX 7-5. MEAN ABUNDANCE (No. /1000 m3) OF FISH EGGS ON DATES WHEN ALL STATIONS
WERE ANALYZED. SEABROOK FINFISH STUDIES, 1979.

| SCOPHTHALNUS AQUOSUS | «00) <00} 0ol 00| 6.99) 761.80| 89.79] 265.85| 77.92|
je1®arrs sp. | 00| 00| 00} «33) 00} 00| <00} «00]| L00]
| BROSME BROSME | 00| <00} «00]) 00| 00} 8.59] «00) «00]) 00|
| ENCHELYOPUS CINBRIUS | «00] «00) <18 10.50) 114.17) am.o7| 205.59 185.85] 194.17)
| MERLUCCIUS BILINEARIS | 00] 00| 00} 00| <00} 19.12) B66.01] 1141.94) 225.233|
| POLLACHIUS VIRENS | 04| 14| «18) «00| «00] <00} <00} «00| .00]
|uRoPHYCIS SP. | «00] «12) 00} «66| 00| 380.82| 13422.22] 8908.98) B6B. 00|
|GLYPTOCEPHALUS CYNOGLOSSUS | <00} «00] 00} 5.38] 1.61) 300.26| 187.51]) 5.68] 14.69|
|HIPPOGLOSSOIDES PLATESSOIDES | 1.15] 43.68| 336.60| 1654.86]| 20.13) 00| 16.80) <00} «52)
| SCOMBER SCOMBRUS | <00} <00} «00] 33 507.40| 55561.24] 303.65]| 101.35]) «00]
| PEPRILUS TRIACANTHUS | 00| «00]) «00| 00| «00) .00} 00| 00} 80|
|EGGS (UNIDEVTIFIED) | «00]) «42) 1.28) 1.56] 1.08) 28.50) 0o\ 0.52] «63)
|LASNID/LENANDA | «00] -00] «18) 128.07) B47.21) 61992.77| 14422.96] 6319.96] 34.15]|
| GADUS/MELANOGRAMMUS | 14.00]| 41.13) 21.23) 85.18] 8.23] «00] T1.74) 6.12] 7.20]) &

jocr 02 719|NvOV 19 T79|DEC 18 78| ALL |

| scoPHTHALMUS AQUOSUS | J.47| «noj «00} 100.51
jLIPARIS SP. | «00] «00]| 00| 03]
BROSME BROSNE | 00| 00} <00} <80
ENCHELYOPUS CIMBRIUS | J0.00) <00} «12) 101.089]
MERLUCCIUS BILINBARIS | T.58) 00| «00) 191.35])
| POLLACHIUS VIRENS | «00] 75.50] 243.32; 26.8s8|
URIPHYCIS SP. | 142.08| 00| «0n] 1896.95]
GLYPTOCEPHALUS CYNOGLOSSUS | 44 «00) <00} 41.05]
HIPPOGLOSSOIDES PLATESSOIDES)| «00]| 1.35] 7.28) 174.63])
| SCOMBRR SCOMBRUS | 00| «12) «00] 4736.96)
PEPRILUS TRIACANTHUS | «00| 00| «27) 08
EGGS (UNIDENTIFIED) | «30]) <00} «13) ~+73
LASRID/LIMANDA | d.76) 00| 28.40| e6829.42]
| GADUS FMBELANOGRAMMUS | «30] 113.186] 128.52]) 41.27)




APPENDIX 7-6. PERCENT COMP“SITION OF FISH EGGS OF DATES WHEN ALL STATIONS
WERE ANALYZED. SEABROOK FINFISH STUDIES, 1979.

|JAN 09 T8|FEB 28 T19|MAR 22 T9|APR 16 TO|NaAY 10 78|JuN 07 T8|JUL 11 78|AUG OL T9|SEP 11 78]

| SCOPHTHALNUS AQUOSUS | <0000 «0000| <0000} «0000| 4539 «6372]) «3025 1.5688| S.4340]|

|LiParIs sp. | «0000| «0000]| «0%00| «0177] «0000] «0000] « 0000 «0000| «0000]

| BROSWE BROSWE | <0000 | « 0000 | «0000| <0000 | <0000} «0080| 0000 «0000] 0000

| ENCHELYOPUS CIMBRIUS | «0000] «0000| «0502| 5721 7.5764) «4108]) «6825| 1.0967) 13.6472)

| MERLUCCIUS SBILINEARIS | «0000] «0000| « 0000} «0000]) 0000} ~0160] 3.2570) 6.7386] 15.8371]

| POLLACHIUS VIRENS | 5.8217| - 1582]) <0488 <0000 «0000]| <0000} «0000 00001} 0000}

|vRoOPHYCIS SP. | «0000| 1423 « 0000} «0348| «0000) «3186| 45.2122 §2.5779] 61.0057)

|GLYPTOCEPHALUS CYNOGLOSSUS | <0000/ «0000]) <0000| <2849 «1068) «2512) «6316 «0335) 1.0323]

| HIPPOGLD SSOYDES PLATESSOIDES| 7.1362| S1.0904] 9Y.5016| 87.4801]) 1.3358) ~0n00| «0566 <0000 0368

| SCOMBER SCOMBRUS | «0000] + 0000} «0000| «0177) 33.6737] 46.4768| 10228 5081 «0000]|

| PEPRILUS TRIACANTHUS | <0000} - 0000]) « 0000} «0000]| .0000]) 0000 «0000 <0000 | 05641

|EGGS (UNIDENTIFIED) | <0000} « 4856 «J581) ~0820) <0715) «0247] +0000 +0562| .0445)

|LABRID/LIMANDA | <0000 | « 0000} «0488| 6.,7861] 56.2253] S1.8568] 48.5832| 37.2042| 2.4002] ve

| GADUS/ ME LANOGRAMNUS | 87.0421] 48.1124) 5.9024| 4.51237] +«5465] «0000| «2417) 0361 5059 -
jocr 02 79 |NOVv 19 79|DEC 18 78] ALL |

| SCOPHTHALMUS AQUOSUS | 1.8J8y | .0000]) «0000) <7055

|LiPARLS sP. | <000¢) «0000] . 0000 <0002}

|BROSHE HROSME | <0000 | ~d000| <0000 00 |

|ENCHELYOPUS CIMBRIUS | 16.2320) 0000} «0289 R IETY

| NERLUCCIUS BILINEARIS | 4.0187) ~0000] <0000 1.34232)

| POLLACHIUS VIRENS | <0000 39.7108] 59.4850 «1885])

|URIPHYCES SP. | 75.3c44) <0000} « 0000 13.3152)

| GLYPTOCBPRALUS CYNOGLOSSUS | «2338| « 0000} <0000 <2045

|HIPPOGLOSSOIDES PLATESSOIDES| <0000 | <7111 1.7808]) 1.2258)

| SCOMBER SCOMBRUS | «0000] «0625]) «0000| 233.2499]

|PEPRILUS TRIACANTHUS | «0000| «0000| <0661 <0006 |

|EGGS (UNIDENTIFIED) | <1581 «0000] <0318 +0262)

JLABRID/LIMANDA | 1.9857] «0000] 6.9430 48.560393

| GADUS /MELANOGFAMMUS | «1581| 59.5158] 31.6648)| <2897
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