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Introduction

While ichthyoplankton surveys have been con-
ducted in proximity to and in parts of the study
area, no intensive studies have been made in
Buzzards Bay. As part of the proposal to study
the environmental effects of Canal Plant Units 1
and 2, a three year study of the spacio-temporal
distribution of ichthyoplankton in northern
Buzzards Bay, the Cape Cod Canal and’
southwestern Cape Cod Bay was initiated. The
Administrative-Technical Committee overseeing
the study felt that sufficient information existed
on ichthyoplankton distributiop in Cape Cod Bay,
but that collections should be made in Buzzards
Bay and the Cape Cod Canal during the period
when the Canal was filled with Buzzards Bay
water. The survey was initiated in May, 1976 and
continued into March, 1979.

Methods and Materials

Seven stations were established extending
from Cape Cod Bay to Cleveland Ledge in
Buzzards Bay (Figure 28). Three stations were
situated in Buzzards Bay, three in the Cape Cod
Canal and one in Cape Cod Bay. The project
proposal and contract called for a sampling
regime of 18 sampling trips per year, 1 per
month from October through March and 2 per
month from April through September. Sampling
was initiated on May 20, 1976 and continued with
the following exceptions until March 13, 1879. No
samples were collected in August, 1976 (equip-
ment failure), January and February, 1977 and
February, 1979 (severe ice conditions). However,
extra samples were taken in October, 1976 and
1977 and in June, 1978 to further delineate
finfish spawning activities.

Forty-nine sampling trips were made during
daylight hours. A Station 7 (Cape Cod Bay)
sample was lost on June 20, 1977 when the net
hung up on a submerged object and the tow
cable parted. Four other bottles were broken dur-
ing rough weather sampling. A total of 680
Samples was coliected and analyzed.

Sampling gear design followed the basic
MARMAP (Marine Resources Monitoring Assess-
ment and Prediction Program) 61 cm fiberglass
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bongo arrangement (Josst et al. 1975) (Figure
29). General Oceanics Model A 5300-BF bongo
frames and A 5100 JR cod end rings were used.
The frames were weighted with tHe standard
MARMAP 45 kg lead ball and chain. The nets
were General Oceanics Model 5360-505 and the
bongo frames were fitted with General Oceanics
Model 2030 MKIl flowmeters equipped with S
2030 R standard range rotors. Flowmeters were
calibrated twice yearly in the National Marine
Fisheries Service calibration tank at Woods Hole.
Flowmeter readings were used to calculate the
volume of water strained.

All ichthyoplankton sampling was conducted
from the Division's 50 foot vessel R/V F.C.
WILBOUR. The boat was equipped with a
hydraulic winch, stern gantry, washdown system,
Datamarine Model S-100 DM digital depth
readout, Furuno white line depth recorder, Decca
Super 101 radar and Datamarine Corinthian
series Model S-100-KI| digital ship speed in-
dicator. Oblique tows were made from the stern
and the depth of the net was read from a
precaiculated wire angle/line out/depth table. Net
depth was initially monitored with a Hydro Pro-
ducts 904-S remote sensing temperature depth
system attached to the net frame. Continual
equipment malfunctions necessitated the discon-
tinuance of this technique and the utilization of a
different technique. Tow cable angles averaged
approximately 60 degrees but ranged from 45 to
70 degrees. The line out was determined from
calibrated markings on the tow cable. When the

Plate 7. Ichthyoplankton sampling gear including 61 cm
bongo nets, flowmeters and 505 mm nets.




Figure 28. Ichthyoplankton station locations.
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Figure 29. Schematic of ichthyoplankton sampling gear.
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/ net weight was 1 to 2 meters from the bottom,

the net was retrieved. Boat speed was maintain
ed between 2 and 3 knots. Tow duration was ap-
proximately 5 minutes to assure that the
minimum water volume strained was 100 m3 per
side of the net. There was no significant dif-
ference (t = 0.0232, df = 93, P > 0.05) between
the volumes calculated for each side of the net in
a subsample of volumes taken from March to
July, 1977.

Nets were washed down and the samples
carefully rinsed into the glass collecting jars on
the cod ends. The jars were removed from the
nets, capped, labeled and the contents preserved
by adding 50 mis of formalin buffered with
sodium borate (Na,B40;10H,0) creating a 5%
preservative solution.

After each tow, salinity was measured with an
electrodeless induction salinometer, a refrac-

tometer or hydrometer. Surface and bottom water

temperatures were measured with a marine
hydrographic thermometer. Air temperatures,
percent cloud cover, wind direction and force,
station depth, sea state and Secchi disc readings
were also taken at each station.

Each sample was removed to the laboratory
where all fish eggs and larvae were identified,
staged (by developmental stage) and
enumerated. Many samples, because of high
densities, were split into aliquots using a Marine
Research plankton splitter. The densities of eggs
and larvae (#/100 m3) for each tow were used as
the measure of relative abundance between
stations.

Major references used in egg identification

were Bigelow and Schroeder (1953), Colton and
Marak (1969), Hildebrand and Cable (1930,
1938}, Fritzsche (1978), Hardy (1978a and
1978b), Johnson (1978), Jones et al. (1978),
Martin and Drewry (1978), Kuntz and Radcliffe
(1917), Lippson and Moran (1974), Mansueti and
Hardy (1967), Perlmutter (1939a and b), Richards
(1959), Scotton et al. (1973), U.S. Department of
Interior (1978), Wang and Kernahan (1979),
Welsh and Breder (1923), and Wheatland (1956).
Taxonomic classification foliows that of the
American Fisheries Society (1970) with the ex-
ception of the fourspot flounder, Hippoglossina
oblonga. Based on pigmentation patterns, we
have placed this species in the genus Hip-
poglossina rather than Paralichthys (Leonard
1971). Positive species identification of the early
developmental stages of many eggs was difficult
due to similar egg characteristics and overlap-
ping spawning times. Differentiation between
these species was unreliable; hence, they were
placed into groups. Larvae were more readily
identified. '

An estimate of the proportion of each species

" comprising a major egg grouping can be obtain-

ed by examining the proportions of different
larvae within an egg grouping. Care should be
taken with this estimate however, since larvae of
different species exhibit different natural mortali-

" ty, developmental rates, and behavioral patterns.

This could have a pronounced effect on their
availability to the net. '

" Eggs were separated into three developmental
stages and larvae into two according to the
following criteria:

EGGS
Stagé Characteristics

| early cleavage through
btastula, dead or unfertilized

[} gastrula through tail bud

n tail free through late embryo

LARVAE
Stage Characteristics
1 yolk sac (prolarvae)

1 yolk sac absorbed
(postlarvae)

To insure that Buzzards Bay water was samp!-
ed off the power plant, collections were made at
high slack water. This period is approximately 45
minutes prior to and 15 minutes after the
predicted time of the turn of the tide toward the
west. '

Results

Forty-seven finfish species were separated
from the 680 bongo samples collected (Table 27).
Totals of 1,158,422 eggs and 167,118 larvae
were collected. Twenty-eight species were

represented by eggs and larvae, 17 by larval
and/or juvenile stages and two by eggs alone.
Northern kingfish (Menticirrhus saxatilis) larvae
were collected during entrainment sampling, but
no larvae were found in bongo samples. For
those species for which both eggs and larvae
were collected, four have demersal eggs and 24
have pelagic eggs. Of those species represented
by larvae and/or juvenile stages, 10 have demer-
sal eggs, 6 have egg characteristics which are
not reported in the literature and one, northern
pipefish (Syngnathus fuscus), is viviparous. The
two species represented by eggs alone, northern




Table 27. Ichthyoplankton Species Checklist
May, 1976 - March, 1979"

Taxon

Ammodytidae - sand lances
Ammodytes spp.

Agonidae - poachers
Aspidophoroides monopterygius

Atherinidae - silversides
Menidia menidia

Bothidae - lefteye flounders
Etropus microstomus
Hippoglossina oblonga
Paralichthys dentatus
Scophthalmus aquosus

Clupeidae - herrings
Brevoortia tyrannus
Clupea harengus harengus

Cryptancanthodidae - wrymouths
Cryptacanthodes maculatus

Cottidae - sculpins
Myoxocephalus spp.
Hemitripterus americanus

Cyclopteridae - lumpfishes and snailfishes
Liparis atlanticus
Liparis liparis
Cyclopterus lumpus

Engraulidae - anchovies
Anchoa spp.

Gadidae -.codfishes
Brosme brosme
Enchelyopus cimbrius
Gadus morhua
Merluccius bilinearis
Pollachius virens
Urophycis chuss
Microgadus tomcod
Melanogrammus aeglefinus

Gobiidae - gobies
Gobiosoma bosci

® E - Egg positively identified
(E) - Egg grouped in general category
L - Larvae positively identified
J - Juvenile positively identified

Common Name

sand lance E/L
alligatorfish L
Atlantic silversides L

smalimouth flounder E/L
fourspot flounder E/L
summer flounder E
windowpane E/L/J

Atlantic menhaden E/L
Atlantic herring L =

wrymouth L

sculpin E/L
sea raven L

seasnail L
striped seasnail L
lumpfish J

anchovy E/L

cusk (E)/L

tourbeard rockling E/L/J
Atlantic cod E/L

silver hake E/L

pollock E/L

red hake E/L/J

Atlantic tomcod L
haddock E/L

naked goby L
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Table 27. (Continued)

Taxon

Labridae - wrasses
Tautoga onitis
Tautogolabrus adspersus

Lophiidae - goosefishes
Lophius americanus

Ophidiidae - cusk-eels and brotulas
Rissola marginata

Pholidae - gunnels
Pholis gunnellus

Pleuronectidae - righteye flounders
Hippoglossoides plattessoides
Glyptocephalus cynoglossus
Limanda ferruginea -
Pseudopleuronectes americanus

Sciaenidae - drums
Cynoscion regalis
Menticirrhus saxatilus

Scombridae - mackerels
Scomber scombrus

Serranidae - sea basses
Centropristis striata

Soleidae - soles
Trinectes maculatus

Sparidae - porgies
Stenotomus chrysops .

Stichaeidae - pricklebacks
Ulvaria subbifurcata
Lumpenus lumpretaeformis
Leptoclinus maculatus

Stromateidae - butterfishes
Peprilus triacanthus

Syngnathidae - pipefishes
Syngnathus fuscus

Tetraodontidae - puffers
Sphoeroides maculatus

Triglidae - searobins
Prionotus spp.

*® E - Egg positively identified
(E) - Egg grouped in general category
L - Larvae positively identified
J = Juvenile positively identified

Common Name

tautog E/L
cunner E/LIJ

goosefish E/L
striped cusk-eel L
rock gunnel L

American plaice E/L
witch flounder E/L
yellowtail flounder E/L
winter flounder E/L

weakfish (E)/L
northern kingfish E

Atlantic mackerel E/L
black sea bass E/L
hogchoker E/L

scup E/LIY

radiated shanny L

snakeblenny L
daubed shanny L

butterfish E/L/J
northern pipefish J

northern puffer L/J

searobin E/L
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kingfish and summer flounder (Paralichthys den-
tatus), have pelagic eggs. _

Those species represented by pelagic eggs ac-
count for 99.9% of the total eggs collected with
the bongo nets. Six egg groups accounted for
95.9% of the eggs collected (Table 28). These
major egg groups were cunner-tautog-yeliowtail
flounder (Labridae-Limanda), scup-weakfish-silver
hake (Stenotomus-Cynoscion-Merluccius), an-
chovies (Anchoa spp.), Atlantic menhaden
(Brevoortia tyrannus), windowpane-fourspot
flounder- black sea bass-summer flounder
(Scophthalimus-Hippoglossina Centropristis-
Paralichthys) and fourbeard rockling-red hake-
butterfish (Enchelyopus-Urophycis-Peprilus).

Larvae of finfish having demersal eggs ac-
counted for 25.3% of the total larvae collected.
Six species were responsibie for 95.2% of ali the
larvae collected. Those species were cunner
(Tautogolabrus adspersus), sand lance (Am-
modytes spp.), anchovy, tautog (Tautoga onitis),
scup (Stenotomus chrysops) and menhaden
(Table 29).

Eggs and larvae were collected in the study
area during every calendar month (Appendices
A-H). The only station at which eggs and larvae
were found in every collection was Station 7 (Ap-
pendix H). Larvae were collected on every sampl-
ing trip at Station 6, while eqggs were not col-
lected on two occasions (October 25, 1977 and
October 16, 1978) (Appendix G).

Egg densities peaked during the summer of
each year (Figures 30-37) with the greatest den-
sities occurring at Station 2 (19,405.45 eggs/100
m3) on May 20, 1976 (Figure 32), Station 6
(31,968.53 eggs/100 m3) on June 20, 1977
(Figure 36) and Station 2 (25,378.54 eggs/100
m3) on June 20, 1978 (Figure 32). The egg
groups comprising 94% of the eggs collected at
Station 2 on May 20, 1976 were B. tyrannus
(20%), Stenotomus-Cynoscion-Merluccius (20%)
and Labridae-Limanda (54%). A major proportion
(99%) of the Station 6 sample collected on June
20, 1977 was made up of Labridae-Limanda
eggs. Anchoa spp. (30%) and Labridae-Limanda
(45%) eggs comprised 75% of the sample col-
lected from Station 2 on June 20, 1978.

Larval densities peaked in June in all three
years with maximum densities of 6,305.47,
2,710.58 and 5,172.55 larvae/100 m3 being col-
lected at Station 2 on June 23, 1976, June 20,
1977 and June 27, 1978. The two species that
accounted for a large proportion of the collected
larvae were T. adspersus (cunner) and T. onitis
{tautog). Cunner comprised 79%, 59% and 79%
of the total larval catch in maximum density
samples in 1976, 1977 and 1978. Tautog larvae
(while not as abundant as cunner larvae)
represented 18%, 9% and 13% of the total larval
catch in these maximum density samples.

Station 2 had both the largest number and
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greatest density of eggs collected (Table 30).
Collections at this station contained 25.7% ‘
(Table 28) of all eggs collected and the average
density was 2,910.1 eggs/100 m3 (Table 30).
Cunner-tautog-yellowtail flounder eggs comprised
45.0% of the eggs collected at Station 2 (Tables
28 and 31). Station 2 also ranked first in number
of larvae collected (Table 32). Larvae collected at
this station represented 30.2% of the total larval
catch and were collected at an average density
of 482.6 larvae/100 m3 (Tables 30 and 32). Cun-
ner and tautog larvae made up 75.4% of the total
larval catch at Station 2. The other two Buzzards
Bay stations, Cleveland Ledge (1) and Butler
Point (3) ranked third and sixth in the total
number of eggs collected. Cleveland Ledge
ranked second in average density of eggs
(2,607.8/100 m3) while Butler Point ranked fifth in
average egg density (1,253.9/100 m3). The
Cleveland Ledge and Butler Point stations rank-
ed second and third in both total number of lar-
vae coliected and average density of larvae. The
power plant station (6) ranked second in total
eggs collected and third in average egg density
(2,214.1 eggs/100 m3). Eggs from the cunner-
tautog-yellowtail flounder grouping accounted for
96.4% of the total eggs collected at Station 6.
Station 6 ranked sixth in total larvae coliected
and average larval density. Sand lance larvae
comprised 45.1% of the larvae collected at the
power piant station. The Cape Cod Bay station,
located off the eastern end of the Cape Cod
Canal, ranked last in number and average densi-
ty of eggs and larvae collected.

Differences in species composition were evi-
dent in the three areas under study. The
ichthyoplankton population of Cape Cod Bay was
quite different from that of the Cape Cod Canal
and Buzzards Bay. The number of codfishes-
witch flounder eggs collected at the one Cape
Cod Bay station (1,119 eggs) far exceeds the
number collected at the other six stations (510
eggs). The same relationship was apparent in the
numbers of Gadidae and witch flounder larvae
collected. The distribution of menhaden eggs and
larvae is opposite with the vast majority of eggs
and larvae collected in Buzzards Bay rather than
at the Cape Cod Canal and Cape Cod Bay sta-
tions. Density circles (Figures 38-80) for each
major species group are representative of actual
calculated densities. Density circles shown in the
key for each figure can be utilized to obtain
visual estimates of actual densities. Eggs and lar-
vae were collected in water ranging in
temperature from -0.5 to 29.5C {Appendices |
and J).

Labridae-Limanda
cunner-tautog-yellowtail flounder

The tautog spawning season extends from



Table 28. Distribution and percent contribution of eggs collected
by station and species, May 20, 1976 - March 13, 1979.
Species Sta. 1 Sta. 2 Sta. 3 - Sta. 4 Sta. 5 Sta. 6 Sta. 7 Totals
Cunner-tautog- 63,214 134,013 38,920 52,102 138,554 231,467 75,133 733,403
-yellowtail flounder 30.2% 45.0% 41.9% 76.0% 93.6% 96.4% 73.9% 63.3%
Scup-weakfish 98,826 83,538 29,854 6,385 1,137 920 676 221,336
-silver hake ) 47.2% 28.1% 32.1% 9.3% 0.8% 0.4% 0.7% 19.1%
Anchovies 19,747 37,250 12,351 4,996 3,429 3,077 266 81,116
9.4% 12.5% 13.3% 7.3% 2.3% 1.3% 0.3% 7.0%
Atlantic menhaden 5,324 22,338 1,220 83 169 191 170 29,495
’ 2.5% 7.5% 1.3% 0.1% 0.1% 0.1% 0.2% 2.5%
Windowpane 7,328 7,626 3,206 ' 994 _ 470 333 3,130 23,087
-fourspot flounder
-black sea bass 3.5% 2.6% 3.4% - 1.4% 0.3% 0.1% 3.1% 2.0%
Fourbeard rockling-red 3,877 1,731 915 971 1,680 1,849 12,053 23,076
hake-butterfish 1.9% 0.6% 1.0% 1.4% 1.1% 0.8% 11.9% 2.0%
! ‘
| Searobins 5,778 - 9,680 4,343 1,241 600 482 114 22,138
| 2.8% 3.2% 4.7% 1.8% 0.4% 0.2% 0.1% 1.9%
|
Atlantic mackerel-cusk 4,449 785 563 873 1,435 1,022 8,333 17,460
‘ 2.1% 0.3% 0.6% 1.3% 1.0% 0.4% 8.2% 1.5%
| Northern kingfish-hogchoker 459 593 1,303 639 150 . 124 18 3,286
\ . 0.2% 0.2% 1.4% 0.9% 0.1% 0.1% . 0.3%




Table 28. (Continued)
Species Sta. 1 Sta. 2 Sta. 3 Sta. 4 ‘ Sta. 5 Sta. 6 Sta. 7 Totals
Gadidae 91 10 42 © 102 105 160 1,119 1,629
-witch flounder * * * 0.1% 0.1% 0.1% 1.1% 0.1%
Summer flounder 247 197 184 65 42 43 107 885
-windowpane ' 0.1% 0.1% 0.2% 0.1% * * _ 0.1% 0.1%
Winter flounder 1 . . 65 187 218 277 748

* * * : 0.1% _ 0.1% 0.1% 0.3% 0.1%
Sand lance * * * 6 87 126 64 283

* * * * 0.1% 0.1% 0.1% *
Unknown C 67 114 66 12 4 * * 263

* " 0.1 0/0 * ® * * L ]
American plaice 1 6 3 17 14 - 20 113 174

L] ® * ® " » 0.10/0 -
Goosefish . * * * * 1 34 35
Smallmquth flounder 1 . * * * * * 1
Sculpins * . . . 1 * . 1
Unknowns * * * 2 2 2‘ .

Total eggs 209,410 297,781 92,970 68,553 148,066 240,035 101,607 1,1 58,422
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Table 29. Distribution and percent contribution of larvae collected
by station and species, May 20, 1976-March 13, 1979
Species Sta.1 Sta. 2 © Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Totals
Cunner 22,029 32,038 10,173 3,202 4,037 3,689 502 75,670
60.6% 63.4% 38.4% 16.8% 27.8% 28.7% 6.9% 45.3%
Sand lance 3,060 3,266 6,516 11,301 6,684 5,806 2,799 39,432
8.4% 6.5% 24.6% 59.1% 46.1% 45.1% 38.5% 23.6%
. Anchovies 3,991 5,058 5,252 1,757 1,338 899 1,028 19,323
11.0% 10.0% 19.8% 9.2% 9.2% 7.0% 14.1% T 11.6%
Tautog 4,141 6,074 1,575 1,367 988 977 97 15,219
} 11.4% 12.0% 5.9% 71.2% 6.8% 7.6% 1.3% 9.1%
| . Scup 1,912 2,760 1,691 489 407 385 18 . 7,562
‘ . 5.3% 5.5% 6.0% 2.6% 2.8% . 3.0% 0.2% 4.5%
Atlantic menhaden 443 661 579 92 59 39 22 1,895
‘ 1.2% 1.3% 2.2% 0.5% 0.4% 0.3% 0.3% 1.1%
| Atlantic mackerel 30 1 2 5 9 , 6 1,226 1,289
l . . . . . * 16.9% 0.8%
Sculpins 22 31 36 187 261 341 174 1,052
y - * * 0.1% 1.0% 1.8% 2.7% 2.4% 0.6%
’ Northern pipefish 93 116 157 180 124 99 45 814
0.3% 0.2% 0.6% 0.9% 0.9% 0.8% 0.6% 0.5%
‘ Winter flounder 37 23 66 111 153 112 185 687
! 0.1% * 0.2% 0.6% 1.1% 0.9% 2.5% 0.4%
‘ Fourbeard rockling 29 24 27 © 60 94 146 306 686
: ’ * * 0.1% 0.3% 0.6% 1.1% 4.2% 0.4%
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Table 29. (Continued)

Species Sta.1 "Sta. 2 Sta. 3 Sta. 4- Sta. 5 Sta. 6 Sta. 7 Totals

Windowpane . 102 172 a8 77 45 52 90 626
0.3% 0.3% 0.3% 0.4% ' 0.3% 0.4% 1.2% 0.4%

Rock gunnel 30 18 a3 72 96 78 52 379
* * 0.1% 0.4% 0.7% 0.6% 0.7% 0.2%

Naked goby 26 32 172 15 18 8 9 280
y * 0.6% * 0.1% * 0.1% 0.2%

Black sea bass 106 64 33 18 5 5 * 231
0.3% 0.1% 0.1% . * * * * 0.1%

Red hake 3 . 0 3 13 15 25 159 218
. * . * . 0.1% 0.2% 2.2% 0.1%

Cod 1 1 3 7 9 14 160 195
, . * * . . 0.1% 2.2% - 0.1%

Butterfish 78 64 11 .10 13 11 4 191
) 0.2% 0.1% * * * * * 0.1%

Silversides 16 22 70 12 28 16 6 170
* * 0.3% * 0.2% 0.1% * 0.1%

Hogchoker 51 17 16 20 13 25 8 150

0.1% * * 0.1% * 0.2% 0.1% *

Searobins 71 25 14 10 ' 5 9 * 134

0.20/0 n L ] L 4 w * L . *

Atlantic herring 7 6 18 19 25 15 65 165

* * * 0.1 0/3 0.2% 0.1% 0.9% *

Seasnails 5 3 11 21 31 32 48 151

* . . " 0.1% 0.2% 0.2% 0.7% *




Table 29. (Continued)
Species Sta.1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Totals
Witch flounder 1 1 1 10 12 14 54 93
. * . y . 0.1% 0.7% *
Silver hake * * * 1 . 2 7 82 92
* * * » " - 1'10/0 ‘ "
Yellowtail flounder 3 1 1 11 3 8 43 70
. * * *x » . ~ 0.60/0 *
Radiated shanny 6 2 1 9 : 7 13 20 58
. * * * * 0.1% 0.3% *
. Pollock * * 3 14 6 5 13 41
3 . . . ' . . 0.2% .
Fourspot flounder 9 14 3 2 5 3 4 ' 40
Weakfish ' 7 5 13 7 3 1 1 37
American plaice * * " 4 2 2 26 34
L] * ® » L] - 0.40/0 *
S'triped cusk-eel 14 4 5 7 1 1 34
Smailmouth flounder 16 5 * 2 8 * 33
) » ~ L] L] * * L] L]
Northern puffer 7 2 8 * 3 5 2 27
Tomcod 1 1 2 5 3 1 4 17
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Table 29. (Continued)

Species Sta.1 . Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Totals
Cusk L S ! ; :
Wrymouth ' . ' : : * :;; 1 ?
Haddook L L ' ! e :
Snakeblenny " ' 1 1' . * 1 :3
Alligatorfish 1 . * . * . 1 2
Goosefish * ' * * * * 1 1
Lumpfish 1 . . . * . . 1
Daubed shanny * ' . : * * 1 1
Sea raven ] : : : * : : 1
Unidentitied * : * 2 * * ?
Total larvae 36,350 50,521 26,493 19,116 14,509 12,862 7,267 167,118

* 0 larvae collected and/or less than 0.1%.
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