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Abhstract

The principal focus of the Georges Bank Predation Study is to quantify the joint effects of
exploitation and predation on the abundance, production, and species composition of the Georges
Bank fish community. In order to develop multispecies models of the synergistic effects of
predation and exploitation on fish community dynamics, several complementary objectives must
be-completed, including two major activities: the construction of a relational database for
historical food habits data to permit retrospective analyses, and the completion of field studies to
quantify predation at critical phases in the early life history of key species (Atlantic cod, Gadus
" morhua, and haddock, Melanogrammus aeglefinus). Field season data and sample collections
were designed to supplement the broad-scale (coarse) data available from the NEFSC bottom
trawl survey time series with more specific, temporally appropriate, fine-scale data. A total of ©
process-oriented cruises were conducted on Georges Bank during 1994-96. Cruises were
- scheduled to coincide with the early larval (April-May), late larval (June), and early demersal

(haly-August) stages of cod and haddock development each year. Food habits data were
collected from 38 species during the period. Over 12,000 stomachs were individually preserved
for laboratory analysis; tissue samples from approximately 3,600 stomachs were collected for
DNA analysis; and approximately 15,000 ichthyoplankton samples (with 1,500 individual
measurements) were collected. This report describes the activities conducted during the 1994-96
field seasons and provides detailed summaries of the data and samples collected with preliminary
- qualitative analyses of data. :
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Introduction

The principal focus of the Georges Bank Predation Study is to quantify the joint effects of
exploitation and predation on the abundance, production, and species compaosition of the Georges
Bank fish community (NEFSC 1993). Whiie this region has historically supported one of the
most valuable fisheries in the United States, its commercially important species are currently
over-exploited. The decline in highly exploited groundfish (gadoid and flatfish) species has been
" accompanied by a concomitant increase in piscivorous species of ow commercial value including
skates, small sharks, and small pelagic fish (Fogarty and Murawski 1998, NMFS 1998). The
commercially important species have therefore been subjected to high levels of fishing and
predation mortality. The rate of recovery of the groundfish stocks will be dependent on the eéxtent
to which harvesting rates are reduced and on ecological conditions, including the impacts by

~predation. Evaluation and prediction of the full effects of management actions designed to reduce
over-fishing requires an assessment of the broader ecological setting.

Development of multispecies models of the syneigistic effects of predation and
exploitation on fish community dynamics is essential to evaluate the consequences of alternative
harvesting strategies on yield, productivity, and community structure of this system and is
contingent on completion of several complementary objectives. These objectives include: 1)
construction of a relational database for historical food habits data to permit a retrospective
analysis of predator-prey interactions, potential competitive interactions, and consumption rates of
key predators to permit parameterization of muitispecies models; 2) completion of field studies to
quantify predation at critical phases in the early life history of key species (Atlantic cod, Gadus
morhua, and haddock, Melanogrammus aeglefinus); 3) completion of laboratory studies on
gastric evacuation and predation processes in key predators; 4) development of methods for
detecting predation on digested cod and haddock larvae using biochemical techniques; 5}
refinement of our understanding of critical compensatory processes to complete the specification
of models; and 6) completion of sensitivity analyses and trial modeling studies to finalize model
structures.

The objectives of the field season data and sample collections were to examine and
quantify predation mortality on critical early life stages (larvae through early demersal) of the key
species, provide biological samples for the laboratory studies, and supplement the broad-scale
(coarse) data available from the NEFSC bottom trawl survey time series with more specific,
temporally appropriate, fine-scale (in spatial and temporal terms) data targeting the key species.
The fine-scale data derived from these cruises will also provide a more detailed data set from
which to extract information on species interactions to more fully develop the multispecies
models. :

Atlantic cod and haddock encounter different predator fields during various phases of their
ontological development and sampling strategies were designed to account for these changes.
Prior studies (Michaels 1991) indicate that predation on their earliest life stages by pelagic fish
predators (notably Atlantic herring, Clupea harengus, and Atlantic mackerel, Scomber scombrus)
are highly localized events in space and time and chance encounters between patches of larval cod
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and haddock and schools of pelagic predators result in highly aggregated loci of predation events.
The sampling design and protocols of the cruises conducted to examine these life stages
accounted for these events. During the juvenile stages, potential demersal predators such as spiny
dogfish, Squalus acanthias, and skates, Raja sp., were sampled across the Bank to quantify
changes in mortality throughout this phase of their fife history.

Field activities included 9 process-oricnted cruises on Georges Bank during 1994-96 (the
1997 field season was canceled due to gear malfunctions on the R/V Delaware I1), and a special
hydroacoustic gear testing cruise in 1995 (see table below). In addition, two cruises were
conducted 1n 1993 funded by the NEFSC prior to implementation of the Georges Bank Predation
Study, but with complementary objectives. Cruises were scheduled to coincide with the early
larval (April-May), late larval (June), and early demersal (July-August) stages of cod and haddock
development each year. Sampling was coordinated with US GLOBEC studies which were
focusing on potential invertebrate predators to provide a-more complete a picture of the
mmportance of predation during these stages (US GLOBEC 1992).

Summary of COP process-oriented cruises conducted during 1993-96

Tow Dicl  Acoustic
Cruise  Sampling Design Trawl Type  Length (min) Sampling Sampling Bongo CTD
DE 93-07 Grds (4) Yankee 36 . 15/3¢6 Y - - XBT
DE 93-09 Grids (4) Yankee 36 15730 Y - - XBT
DE 94-04 Mixed (grid, dlrectcd) Yankee 36 30 - - Y Y
DE 94-06 Mixed (coarse, fine grid) Yankee 36 30/15 - - Y Y
AL 94-07 Mixed (grid, site) Yankee 36 30 Y - Y Y
KT 9502 Grid (3 rephcations) Shuman {(midwater) 20/ 30 - Y Y Y
KT 95-04 Mixed (grid, site) Yankee 36, Shuman 20 Y Y - Y
KT 9505 Mixed (grid, site) Yankee 36 20 Y - - Y
AL 96-06 Mixed (grid, site) Yankee 36 30 - Y Y Y
AL 96-08 Mixed (grid, site) Yankee 36 30 - Y Y Y
AL 96-10 Partial grid' Yankee 36 30 - - - Y

'Grid not completed due to time lost during Hurricane Edouard.
Cruise Operations

A multidisciplinary approach to sampling potential predators of cod and haddock on
Georges Bank was utilized during the field season cruises. Sampling activities during each cruise
were generally conducted in-two-phases (Phase-I.and -I1).- The objective of Phase-1 sampling was
to determine the distributions of age-0 cod and haddock, along with potential predators and
competitors. This objective was carried out utilizing a systematic grid survey across the Bank
with stations approximately every 10 nmi (with the exception of cruise DE 94-06 which surveyed
only the southwestern part of the Bank; DE 94-07 which surveyed the Northeast Part; and DE
05-02 which surveyed the Southern flank) (Cruise tracks from each cruise are provided in




Appendix I). Ichthyoplankton samples were collected and preliminaniiy processed onboard on
each of the larval stage cruises (April-Tune) to identify areas of abundance of age-0 cod and
haddock; bottom and/or midwater trawl gear was used to determine the distribution and
abundance of predators. During cruises targeting the early demersal phase (July-August), bottom
trawl gear was used exclusively. In addition, during the 1995 and 1996 larval stage cruises,
hydroacoustic methods were employed to estimate the abundance of pelagic predators.

The objectives of Phase-II studies varied depending on the life history stage (and
therefore timing of the cruise each year) but generally consisted of more intense sampling in
regions of high predator or prey abundance defined during the systematic grid survey. The
following is a summary of Phase-II operations durtng each cruise conducted during 1994-96:

DE 94-04 (May 1994) - A total of 14 stations re-sampled in the center of the highest
concentration of gadoid larvae identified during the systematic grid survey.

DE 94-06 (June 1994) - ¥Fine grid systematic sampling conducted at two locations with
stations approximately 5 nmij apart. The first site sampled was on the Northern Edge of
Georges Bank south of Franklin Basin (27 stations) and the second was on the western
part to the east of the Great South Channel (33 stations).

AL 94-07 (August 1994) - A 48 hour series of site-specific sampling (23 stations) on
the Northeast Peak of Georges Bank.

KT 95-02 (April-May 1995) - No Phase-I1 operations; a systematic grid survey across
southern Georges Bank was replicated 3 times with hydroacoustic transect sampling
between stations. :

KT 95-04 (June 1993) - Site-specific sampling on northeastern Georges Bank, A
bottom traw] was deployed every 2 hours throughout a 48 hour period to document
diel variations in catchability and predation. During a second 48 hour period, a
midwater trawl was deployed every 2 hours and hydroacoustic sampling used to
determine if diel variability existed in the vertical distribution of age-0 cod and
haddock.

KT 95-05 (July 1995) - Site-specific sampling to examine diel patterns of age-0 cod and
haddock abundance and mortality due to predation and to compare these patterns
between gravel and sandy bottom areas. Trawl samples were collected every 2 hours
over a 48 hour period at each site (25 stations per site). A pipe dredge was also

- .deployed at.each trawl-station te-sample-bottom sediment,

AL 96-06 Way‘ 1996) - Western portion of the Bank re-sampled with 15 stations.
Hydroacoustic transect sampling between stations. ,

AL 96-08 (June 1996) - Hydroacoustic transect sampling between systematic grid
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stations (stations 1-65). A site on the westem portion of the Bank re-sampled (15
stations}.

- AL 96-10 (August-September 1996) - No Phase-II operations: systematic grid survey
only because of time limitations due to Hurricane Edouard.

Description of the Gear and Sampling Protocols

At each station, with the exception of cruises KT 95-02 and KT 95-04, a standardized
Yankee 36 bottom trawl was fished at a 3:1 scope at 3.5 knots for 15-30 minutes (depending on
sampling priorities). The traw! was rigged with 16 inch rollers and 450 kg polyvalent doors.
During KT 95-02, a Shuman (Series 68x354cm) midwater trawl was fished at a 4:1 scope at 4-4.5
knots for 20-30 minutes. This trawl had an eight bridle configuration, and was rigged to a pair of
4 m? Morgere {(Gourock) ‘W’ Vertical (type WV 6) doors. During KT 95-04, both the Yankee
© 36 and Shuman trawls were used. A wireless Furuno Color Net Recorder (Model CN-10B) was
used to monitor the tow depth profile and mouth opening of the Shuman trawl. The transmutter
attached to the headrope provided an acoustical signal of the bottom-headrope and footrope-
headrope distances which was received by a paravane receiver deployed along-side the vessel.

Echo-integration of hydroacoustic signals for density estimates of potential fish

. predators were made using the Simrad EK500 Scientific System networked to UNEX based
BI500 post-processing software. During cruises conducted onboard the charter vessel Katahdin
in 1995 (KT 95-02 and KT 95-04}, a Simrad VD-282 towed body with 38 kHz frequency
transducer was towed mid-ship at 5-6 knots about 8 m below the surface. During cruises aboard
the NOAA R/V Albatross IV in 1996 (AL 96-06 and AL 96-08), hull-mounted 38 kHz and 120
kHz transducers were used. ' ' ‘

The plankton sampler utilized to determine the density distributions of larval fish during
the cruises was a standard MARMAP twin 61 cm bongo with 333 and .505 mm mesh nets, and
an attached CTD (Conductivity-Temperature-Depth) profiler. The bongo/CTD array was fished
double-obliquely (from the surface to about 3 m off the bottom and back) at about 1.5-2.0 knots
and data recorded according to standard NEFSC survey procedures (Jossi and Marak1983).
Bottom salinity samples were generally taken twice daily using a 1.7 liter Niskin bottle for CTD
calibration. Navigational, sampling, meteorological, and oceanographic parameters were
continuously recorded (every 30 sec) via the vessel’s scientific computer system during each
cruise,

Ichthyoplankton samples from-the-:505 mm-mesh net were sorted at sea with the aid of
a light table and specimens identified to species by dissecting microscope to identify locations of
high gadid abundance. Samples were then preserved in 4% formalin for further identification and
verification in the laboratory.

Fish and invertebrates from each trawl station were sorted by species; weighed (0.1kg),
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and measured {nearest cm) using standard NEFSC sampling protocols; data was recorded on
standard NEFSC logsheets. The stomach contents of potential predators on age-0 cod and
haddock were either examined on deck or preserved in buffered formalin for later laboratory
examination also following standard NEFSC sampling protocols (Grosslein 1969, Azarovitz
1981). Only non-empty stomachs were preserved. Stomachs which contained unidentified gadids
(or unidentified fish) were subsampled for possible identification of age-0 cod or haddock as prey
using DNA probes. Tissue samples of the unidentified prey for DNA testing were placed in
cryo-vials and frozen in liquid nitrogen. Samples of age-0 cod and haddock from the trawl
catches were also frozen for age and growth studies.

‘Sample Summary

The following is a list of general stomach sampling data from each cruise:

Vessel Comp No. No. = No. Total

Code "Code Stations Preserved Examined  Stomachs
1993

DE 83-07 9357 83 1899 1928 3827

DE 93-09 9359 06 2501 2414 4915
1994

DE 94-G4 0454 108 - 702 2007 2709

DE 94-06 9456 - 106 502 1981 2483

AL 94-07 9457 76 320 564 1784
1995

KT 95-02 9552 142 1065 1157 2222

KT 93-04 9554 110 1571 969 2540

KT 95-05 G555 126 2233 1044 3277
1696

AL 96-06 9656 79 380 1077 1496

Al 96-08 0658 85 11 1395 1408

AL 96-10 0650 53 24 1423 1447

Appendix I contains cruise sampling location maps; Appendix II Tables 1-¢ provide listings of the
number of stomachs examined-by cruise-and species;-Appendix Il contains detailed, tow by tow
station data for each cruise; and Appendix IV lists the scientific personnel that staffed the cruises.

Cruise Instructions, descniptions of the proposed sampling operations that are required to be
submitted to the Research Vessel Master prior to each cruise, and Cruise Resulis, reports
describing the operations from each of the individual cruises are available fiom the Food Web
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Status of the Data and Samples

Process-Oriented Cruise Data
Data collected during the field seasons have been entered, audited, and archived on the
NEFSC network computer system utilizing Oracle as the database management system.
The database consists of records from the 11 special cruises conducted-from 1993-97 {two
cruises conducted in 1993 were funded by the NEFSC prior to implementation of the
Georges Bank Predation Study).

These data were combined with data collected during the routine NEFSC Bottom Trawl Survey
Program which provides information on the feeding ecology of important species inhabiting the

- northeast US continental shelf from Cape Hatteras, NC to the Gulf of Maine. These broad-scale,
multispecies surveys were designed to monitor trends in abundance and distribution and to
provide data and samples to study the ecology of the large number of fish and invertebrate species
inhabiting the region and provide the basis for analyses of predation, competition, etc.

Sample Processing - Preserved Stomachs
Approximately 12,000 stomach samples of selected fish and squid species, individually
preserved in 10% buffered formalin, were collected during 1993-96. Appendix II Tables
1-9 provide listings of the number of stomachs preserved by cruise and species for COP
funded cruises. Samples are currently being processed under contract; however, due to
budget constraints, only about 8,000 stomachs (64%) of the total will be completed in
FY1998-99. The data from these stomachs will be incorporated into the master database
- upon completion of the contract.

Sample Processing - DNA Analyses
DNA probes designed to detect the presence of cod and haddock in partially or well
digested stomach content samples were developed under a COP funded project during
1994-95. During the 1994-96 field season, tissue samples from approximately 3,600
individual stomachs were frozen in liquid rutrogen and are currently being processed under

- contract. Appendix H Tables 1-9 provide listings of the number of samples preserved by

cruise and species. The data from these samples will be available for analysis during the
autumn of 1999. -

Sample Processing - Ichthyoplankton
Approximately 1,500 samples from ichthyoplankton samplmg gear deployed during the
1994-96 field seasons were collected. Sample processing included sorting, larval fish
identification, and length measurements of the larvae. Verification of the larval fish
identifications - were carried out cooperatively-with personnel from the NEFSC, 1.J.
Howard Laboratory, Highlands, NJ. The data from these samples are currently available
on the NEFSC computer network.

Distribution of Atlantic cod and haddock and potential predators/competitors
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Distribution of Atlantic cod and haddock and potential predétors/competitors

Larval stage cod and haddock

An initial qualitative analysis of data from cruises conducted from late April through June
of 1994-96 {DE 94-04, DE 94-06, KT 95-02, AL 96-06, and AL 96-08) is provided in Figures 1-
‘5. In these figures, the distribution of larval stage cod and haddock collected with bongo gear
during the Phase-I {systematic grid survey) portion of each cruise is displaved along with the
distribution of potential pelagic predators, Atlantic herring and Atlantic mackerel collected using
trawl gear. For the illustrative purpose of this report, we chose to.plot larval fish data from only-
.333 mesh bongo nets, and when the systematic grids were replicated {2 grids during DE 94-04
and 3 grids during KT 95-02), only data from one grid was chosen for display.

Larval cod and haddock abundance varied from year to year and was generally low. The
data also indicated that Atlantic herring and Atlantic mackerel had similar distribution patterns
with generally a low frequency of co-occurence with cod and haddock.

Early demersal stage cod and haddock

Qualitative analyses of data collected dunng cruises conducted to examine predation on
the early demersal phase of cod and haddock from late July through early September 1994-96
cruises (AL 94-07, KT 95-05, and AL 96-10) are provided in Figures 6-14. In these figures, the
distribution of age 0 (<= 20cm} and age I+ (> 20cm) cod and haddock is displayed along with the
distribution of potential demersal predators/competitors including spiny dogfish, Squalus
acanthias, little skate, Raja erinacea, winter skate, Raja ocellata, silver hake, Merluccius
bilinearis, pollock, Pollachius virens, longhorn sculpin, Myxocephalus octodecemspinosus, and
sea raven, Henririplerus americanus,

These data also indicated a general low abundance of age 0 cod and haddock. Unlike the
larval stage, there was a relatively high level of spatial overlap of-cod, haddock, and their potential
demersal predators/competitors..
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Appendix I

Station locations, sampling sites, and cruise tracks from COP funded process-oriented
' cruises during 1994-96
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“Appendix I

Summary of sample collections from COP funded process-oriented
cruises during 1994-96
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Table AIl-1. Number of stomach content samples collected during RV Delaware II cruise DE
04-04. ‘ :

Species Preserved’ Examined Total DNA
Alewife 38 30 68 27
Atlantic cod 0 3 -3 ' 0 .
Atlantic herring 260 289 549 215
Atlantic mackerel 2 25 247 203
Blueback herring 6 1 7 5.
Butterfish 27 43 70 11
Fourspot flounder 0 28 28 0
Illex squid 105 297 402 33
Loligo squid 38 200 238 13
Monkfish 0 4 4 0
Pollock 6 - T - 0
Silver hake 0 37 637 0
Spiny dogfish 0 430 430 ¢
Windowpane flounder 6 16 .25 0
Total 702 2007 2709 507

'Column heading descriptions:
Preserved: Number of stomach samples preserved at sea for later laboratory processing.
Examined: Number of stomach samples processed at sea.
Total: Preserved+Examined
DNA; Number of samples collected to test for presence of cod or haddock in partially or
well digested stomach content samples.
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2. Number of stomach content samples collected during R/V Delaware Il cruise DE

Table All-
94-06.
Species Preserved  Examined Total DNA
Alewife 33 24 57 0
" American sand lance 1 0 1 0
Atlantic herring 160 164 324 48
Atlantic cod 1 1059 1060 5
Atlantic mackerel 30 - 19 49 24
Bluefish 0 4 4 0
Butterfish 13 20 33 14
Cunner 0 1 1 0
Fourspot flounder 2 2 4 4
Hlex squid 124 181 305 36
Little skate 1 81 82 0
Loligo squid 93 163 256 28
Longhorn sculpin pA 25 31 5
Pollock ' 5 23 28 5
Red hake 1 43 44 0
Sea raven 6 6 6 7
Silver hake 8 340 349 3
Spiny dogfish 0 575 575 0
White hake 0 30 30 0
Windowpane flounder 22 99 121 11
Winter skate 5 100 105 0
Total 502 1981 2483 192
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Table ATI-3. Number of stomach content samples collected during R/V Albatross IV cruise AL

_ 94-07,

Species Preserved  Examined Total DNA
American plaice 0 1 1 -0
Atlantic mackerel 2 77 79 0
Atlantic halibut 0 2 2 0
Atlantic hetring 0 I3 13 0
Atlantic cod - 167 3 170 2
Bluefish 0 6 6 0
Cunner 0 2 2 0
Fourspot flounder 80 2 82 0
Hlex squid 85 . 65 150 1
Little skate 130 19 149 1
Loligo squid 33 - 37 70 2
Longhorn sculpin 0 220 220 I
Monkfish 0 4 4 0
Pollock 3 72 75 0
Red hake 0 59 59 1
Sea raven 7 115 122 3
Silver hake 103 78 181 0
Spiny dogfish 31 22 53 0
Thorny skate 33 ‘ 44 77 1
White hake 0 11 11 1
Windoewpane flounder 0 61 61 1
Winter skate 146 . ©31 177 0
Total 820 264 1784 14
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Table AIl-4. Number of stomach content samples coliected during NOAA Charter Vessel
KATAHDIN cruise KT 95-02. '

Species Preserved Examined Total DNA
Alewife 25 5 : 30 22
American shad -2 0 2 “ 4
Atlantic herring 218 165 383 . 220
Atlantic mackerel : 104 N Is 119 - 193
Blueback herring 3 12 4 16 10
Butterfish 98 55 153 92
Fourspot flounder 0 2 2 0
Haddock 5 4 9 0
HHex squid _ 223 256 479 236
Littte skate 1 3 4 0
Loligo squid 137 273 410 - 178
‘Longhorn sculpin 8 9 17 2
Monkfish 31 - 38 69 " 46
Red hake _ 2 2 4 4
Silver hake 179 169 348 34
Spiny dogfish 109 51 160 60
Spotted hake S S 1 2 0
Windowpane flounder 0 13 13 0
 Winter skate 2 i 3 0
Total 1065 1157 2222 1099
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Table AII-5. Number of stomach content samples collected during NOAA Charter Vessel
KATAHDIN cruise KT 95-04.

Species Preserved Examined Total DNA
Alewife o 2 3 5 0 ,
Atlantic cod ‘ 177 17 194 4
Atlantic herring 149 95 244 3
Atlantic mackerel 63 23 86 1
Fourspot flounder 7 8 15 1
Haddock 67 14 8l 0
Illex squid 28 220 248 5 |
Little skate 185 20 205 2 |
Loligo squid 51 147 198 5
Longhorn sculpin 155 58 213 29
Monkfish ' 2 2 4 1
Pollock : 32 4 36 9
Red hake : 19 4 23 0
Sand lance ) 40 0 7 40 0
Sea raven 65 34 99 i5 l
Silver hake 134 130 264 5 i
Spiny dogfish 172 150 322 1 :
Thorny skate . 3 0 3 0

- White hake 1 0 1 0
Windowpane flounder 1 0 1 I
Winter skate ' 218 39 257 10
Yellowtail flounder 0 - 1 1 0
Total 1571 969 2540 )
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Table ATI-6. Number of stomach content samples collected during NOAA Charter Vessel
KATAHDIN cruise KT 95-05.

Species Preserved Examined Total DNA
American plaice 0 2 2. 0
American shad 0 . 1 1 0
Atlantic halibut 1 0 1 0
Atlantic cod 212 - 36 248 26
Atlantic herring 50 180 230 0
Atlantic mackerel 20 27 47 2
Bluefish 0 1 1 0
Butterfish .26 2 28 0
Fourspot flounder - 18 10 28 0
Haddock 149 25 174 0
" Hlex squid .34 79 113 0
Little skate 174 17 191 0
Loligo squid 40 92 132 0
Longhorn sculpin 201 40 241 0
Monkfish 9 2 11 0
Northern searobin 1 0 1 0
Pollock _ 47 6 53 3
Red hake 150 39 189 1
Sea raven 145 136 281 22
Silver hake 354 275 629 6
Spiny dogfish 211 40 252 10
Thorny skate 8 .0 8 0
White hake 6 0. 6 1
Windowpane flounder 10 5 - 15 0
Winter skate - . 367 - 28 385 1¢G

" Total 2233 1044 3277 g1
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Table AII-7. Number of stomach content samples collected during R/V Albatross IV cruise AL
96-06.

Species . Preserved Examined "~ Total DNA
American plaice 0 2 ¢ R ¥
Atlantic wolffish 0 .' 1 1 0
Atlantic cod .5 158 163 23
Atlantic mackerel 129 86 215 115
Atlantic herring 151 219 ' 370 C11d
Butterfish ' o 4 10 0
Fourspot flounder 0 33 33 0
Haddock 0 11 I 0
Hlex squid : 46 96 142 41
Loligo squid 31 87 118 23
" Northern searobin 0 1 | S -0
Pollock ' : 0 12 - 12 3
Silver hake : 1 165 166 10
Spiny dogfish 11 186 197 0
Windowpane flounder 0 55 - 55 |

Total 380 1077 1496 340

Table AIL-8. Number of stomach content samples collected during R/V Albatross IV cruise AL
96-08.

Species Preserved Examined Total DNA
Atlantic cod . 2 108 110 2
Fourspot flounder* 1 97 97 1
- Little skate 0 2 2 0
Longhorn sculpin 1 230 231 |
Monkfish - 0 5