Contract: #03-5-022-56

Task Order: #15

Research Unit: #5

Reporting Period: 4/1/78-3/31/79
Nunber of Pages: 113

ANNUAL REPORT

DI STRI BUTI ON, ABUNDANCE, COMMUNITY STRUCTURE AND TROPHI C

RELATI ONSHI PS OF THE NEARSHORE BENTHOS OF THE KODI AK SHELF

H M Feder, Principal Investigator
Wth

Max Hoberg and Stephen C. Jewett

May 1979



ACKNONLEDGEMENTS

We would like to thank the officers and crew of the NOAA Ship
Ml ler Freeman, the R'V Gonmando, and the MV Yankee Clipper for their
assistance in data collection. Thanks also go to the Al aska Depart-
ment of Fish & Game (ADF&G and Fisheries Research Institute (FRI)
personnel for their assistance onboard ship. A special acknow edge-
ment goes to Quy C. Powell of ADF&G Kodiak for his assistance in the
collection of king crabs via SCUBA. W would also like to thank the
following Institute of Marine Science, University of Al aska, personnel:
John Rose, Camille Stevens, and Kristy McCumby for shipboard and
| aboratory assistance; Cydney Hansen and Robert Sutherland for assistance
in data processing; and Suzette Carlson, Ana Lea Vincent and the IM5
Publication Staff for aid in preparation of this report.

85



TABLE OF CONTENTS

ACKNOALEDGEMENTS. . . . . . . . . o e e
LIST OF TABLES .
LIST OF FIGURES. .

. SUMVARY OF OBJECTIVES, CONCLUSI ONS AND | MPLI CATI ONS
W TH RESPECT TO OCS O L AND GAS DEVELOPMENT .

11. 1 NTRODUCTI ON.

CENERAL NATURE AND SCOPE OF STUDY. . . . . . . .
RELEVANCE TO PROBLEMS OF PETROLEUM DEVELOPMENT

IIT. CURRENT STATE OF KNOWLEDGE. .
V. STUDY AREA
v. SOURCES, METHODS AND RATI ONALE OF DATA COLLECTI ON
VI, RESULTS.
TRAW. DATA: DISTRIBUTION-BIOMASS. .

Izhut Bay . . . . . . . . .. e
April 1978 . . . . . . . . L L L L L e e
May 1978 .. . . . . . . . . . . . ...
June 1978. . . . . . . . . . . . . . . e .
July 1978. . .
August 1978, .
November 1978. .

Kiliuda Bay .
April 1978 .
June 1978. .
July 1978. .
August 1978. .
November 1978. .

Portlock Bank—March 1978.

Kodi ak Shel f —June-July 1978 .

Pl PE DREDGE DATA: DI STRIBUTION — RELATI VE ABUNDANCE .

REPRODUCTI VE OBSERVATI ONS

86



TABLE O CONTENTS (CONT'D)
FOOD STUDI ES.
Paralithodes camtschatica (Red King Crab).
Izhut Bay.

June 1978 .
July 1978 ,

Kiliuda Bay.
April 1978.
June 1978 .,
July 1978 .
August 1978 .
November 1978 .
Near | sl andBasi n.

May 1978.
June 1978 .

McLinn Island — May 1978 . .

Anton Larsen Bay — Site No. 1 - June 1978.
Anton Larsen Bay —Site No. 2 - June 1978.
Kodi ak Shel f —June-July 1978.

Chionoecetes bairdi (Snow Crab) and
Pandalus borealis (Pink Shrinp).

Pycenopodia helianthoides (Sunflower Sea Star)
Izhut Bay. My, June, August, Novenber 1978 .

Gadus macrocephalus (Pacific Cod).
Kodi ak Shelf —June-July 1978.....
Izhut Bay — 1978. . e
Kil'iuda Bay-1978 .

Theragra chalcogramma (Walleye Pollock) —
Ki | iudaBay1978. .

Hemilepidotus Jjordani (Jellow Irish Lord)
Porlock Bank — 1978. . .o

Kodi ak Shel f - June-July 1978 .

87



TABLE OF CONTENTS (CONT'D)

Myoxocephalus sp. (Sculpins) —
Kodi ak Shel f, June-July 1978 .

Tzhut Bay — 1978. .

Hypoglossoides elassodon (Fl athead Sole) -
Kodi ak Shel f —June-July 1978. .o

Lepidopsetta bilineata (Rock Sole) —
Kodi ak Shel f —June-July 1978.

Atheresthes stomias (Arrowtooth Flounder) -
Kodi ak Shel f —June-July 1978.

Pleurogrammus monopterigius (Atka Mackerel)
Kodi ak Shel f — June-July 1978.....

Anaplopoma fimbria (Sablefish) —
Kodi ak Shel f — June-July 1978 .

VIl DISCUSSION. . . . . . . . . « « «.

DISTRIBUTION — BIOMASS.
Tzhut and Kiliuda Bays .

Paralithodes camtschatica (King Crab).
Chionoecetes bairdi (Smow Crab). .
Pandalus borealis (Pink Shrinp).

Portlock Bank. .
Kodi ak Shel f.

Paralithodes camtschatica (King Crab).
Chionoecetes batrdi (Snow Crab).
Pandalus borealis (Pink Shrinp).

FOOD STUDIES. . . . . . . . . . . . . e

Paralithodes camtschatica (King Crab). .
Pycnopodia helianthoides (Sunflower Sea Star).
Gadus macrocephalus (Pacific Cod). Co
Theragra chaleogramma (Wl |eye Pollock). .
Myoxocephalus spp. and Hemilepidotus

Jordani (Sculpins) . C e
Hippoglossoides elassodon (Fl athead Sole). .
Lepidopsetta bilineata (Rock Sole) .
Atheresthes stomias (Arrowtooth Fl ounder).
Pleurogrammus monopterigius (Atka Mackerel).
Anaplopoma fimbria (Sablefish) .

88



TABLE OF CONTENTS (CONT'D)

VITI.  CONCLUSI ONS
IX.  NEEDS FOR FURTHER STUDY . .
Xx.  SUMVARY OF FOURTH QUARTER OPERATIONS.
XI.  REFERENCES.
APPENDI X A .

APPENDIX B . . . . .

89



Tabl e l.
Table 11.
Table 111.
Table [|V.
Tabl e v.
Table WVI.
Table VII.
Table VIII.
Table X
Tabl e X.
Table Xl .
Table X I.
Table X11.
Table Xl V.
Tabl e XV.

LI ST OF TABLES

The nunber of stomachs from each predator
exam ned by sanpling area and collection
peri od. Do

Traw stations occupied in TIzhut and Kaliuda
Bays, 1978, and stations where |arge nunbers
of king crabs, snow crabs and/or pink shrinp
where col | ect ed. Coe e

Summary of trawl activities from Izhut and
Ki | i udaBays, 1978.

the invertebrates
1978.

Percent bionass conposition of
Phyl a of TIzhut and Kiliuda Bays,

the invertebrate
1978 .

Percent bionass conposition of
fam |ies of Izhut and Kiliuda Bays,
bi omass conposition of the invertebrates
1978.

Per cent
of Izhut and Kiliuda Bays,
Invertebrates taken by traw in Izhut Bay, 1978
Invertebrates taken by traw in Kiliuda Bay,
1978. Coe
Percent biomass conposition of the |eading

i nvertebrates species collected near Portlock
Bank, March 1978 . .

Percent bionass conposition of the |eading
invertebrate species collected on the Kodiak
Shel f, June - July 1978. .

Invertebrates taken by traw on the Kodiak
Shel f, 1978.

Stomach contents of king crabs collected via
trawls in Izhut Bay, June 1978 .

Intestine contents of king crabs (Paralithodes
eamtschatica) from the Kodi ak Island region
1978.

Stomach contents of king crabs collected via
trawl s in Izhut Bay, July 1978 .

Stomach contents of king crabs collected via
trawls in Kiliuda Bay, April 1978.

90



Tabl e XVI.

Table XViI.

Tabl e XVIII.

Tabl e X .

Tabl e XX.

Tab le  XXI.

Tabl e XXII.

Table XXII1.

Tabl e XXIV.

Tabl e XXV.

Tabl e XXVI.

Tabl e XXVII.

LI ST OF TABLEs (CONT'D)
Stomach contents of king crabs collected v»ia
trawms in Kiliuda Bay, June 1978 .

Stomach contents of king crabs collected via
trawm s in Kiliuda Bay, July 1978 .

Stomach contents of king crabs collected via
trawm s in Kiliuda Bay, August 1978 .

St omach contents of king crabs collected via
trawms in Kiliuda Bay, Novenber 1978 .

Stomach contents of king crabs collected via
SCUBA in near island basin, May 1978 .

Stomach contents of king crabs collected via
SCUBA in near island basin, June 1978.

Stomach contents of king crabs collected via
SCUBA in near McLinn |sland, May 1978.

Stomach contents of king crabs collected via
SCUBA at Anton Larsen Bay, Site #1. June 1978 .

Stomach contents of king crabs collected via
SCUBA at Anton Larsen Bay, Site #2. June 1978 .

Stomach contents of king crabs collected via
trawm s on the Kodiak Shelf, June-July 1978 .

Station data and stomach contents of king
crabs collected via trawls on the Kodiak Shelf,
June~July 1978 .

St omach contents of additional selected
species fromthe Kodiak |sland region, 1978. .

91



Figure 1.

LI ST OF FI GURES

Benthic trawl stations occupied in Izhut Bay,
Afognak Island, 1978. The bay is divided into

three areas referred to in the text.

Figure 2. Benthic trawl stations occupied in Riliuda Bay,

Figure 3

Figure 4.

Figure 5.

Kodi ak Island, 1978. The bay is divided into
four areas referred to in the text .o

Locations where king crabs were collected via
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I. SUMMARY OF OBJECTIVES, CONCLUSI ONS AND | MPLI CATI ONS
WITH RESPECT TO CCS O L AND GAS DEVELOPMENT

Until recently little was known about the biology of the invertebrates
of the shallow, nearshore benthos of Kodiak Island. Since these inverte-
brates may be the ones nost affected by petrol eum operaions in waters
adj acent to Kodiak Island, baseline data on these species are essential
before industrial activities begin there.

The specific objectives of this investigation of Kodiak Island
addressed in this Annual Report are:

1. Onalinted basis, assess distribution and relative abundance of
epifaunal invertebrates in selected bays and of fshore areas.

2, Deternmine the feeding habits of the principal inshore epifaunal
invertebrate species, enphasizing king crabs, and selected
bot t onfi shes.

Thirty-nine pernmanent benthic stations were established in tw bays -
25 stations in Izhut Bay and 14 stations in Kiliuda Bay. These stations
were sanpled with a try net and/or a 400-mesh Eastern otter traw on six
separate cruises: April, My, June, July, August, and Novermber 1978.
Taxconomic anal ysis of the epifauna collected delineated nine phyla in each
bay. The dominant invertebrate species had distinct biomass differences
bet ween the bays. Inportant species, in ternms of biomass, in Izhut Bay
were snow crabs (Chionoecetes bairdi) and sunflower sea stars (Pycnopodia
helianthoides). Kiliuda Bay was donmi nated by king crabs (Paralithodes
camtschatica), snow crabs, and pink shrinps (Pandalus borealis).

O fshore sanpling was conducted in March 1978 adjacent to Portlock Bank
and in June-July 1978 along the entire east side of the Kodiak Island conti-
nental shelf. The npbst inportant group, in terms of bionass, collected near
Portlock Bank was echinoderms, specifically sea stars and sea urchins. King
and snow crabs were the second-mpst inmportant group fromthis area. Kodiak
shelf sanpling in June-July revealed king and snow crabs as the donm nant
speci es.

Stomachs of king crabs collected via trawming and spring SCUBA activities,
contained a wide variety of prey. Prey of crabs from Izhut Bay was dom nated
by fishes. Crabs from Kiliuda Bay mainly preyed upon molluscs, specifically
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clams. Food obtained from king crabs from the June-July 1978 Kodi ak shel f
sanmpling consisted mainly of clanms and cockles, however, crustaceans and
fishes were also inportant. King crabs collected during SCUBA sanpling
mai nly contained clans and acorn barnacl es.

Food data for king and snow crabs, and pink shrinmps will be available
for the Final Report, and these data, in conjunction with sinmlar data from
Cook Inlet and the Bering Sea, will enhance our understanding of the tro-
phic role of these crustaceans in their respective ecosystens. Additional
food data for the sea star Pyeuopodia helianthoides and bottomfishes, as
well as an assessnment of the literature, will nmake it possible to devel op
a food web for benthic and nektobenthic species of inshore and offshore
wat ers around Kodiak Island. Conprehension of basic food interrelationships
is essential for assessnent of the potential inpact of oil on the crab-
shrinp-dom nat ed benthic systens of the waters adjacent to Kodi ak.

The inmportance of deposit-feeding clams in the diet of king and snow
crabs in Kodiak waters has been denonstrated by prelimnary feeding data
collected there. It is suggested that an understanding of the relationship
bet ween oil, sedinent, deposit-feeding clans, and crabs be developed in a
further attenpt to understand the possible inpact of oil on the two comrer-
cially inportant species of crabs in the Kodiak area.

Initial assessment of data suggests that a few unique, abundant and/
or large invertebrate species (king crab, snow crab, several species of
clams) are characteristic of the bays investigated and that these species
may represent organisms that could be useful for nonitoring purposes.

It is suggested that a conplete understanding of the benthic systens
of Kodiak waters can only be obtained when the infauna i s al so assessed in
conjunction with the epifauna. Based on stomach anal yses, infaunal species
are inportant food itens for king and snow crabs. However, the infaunal
components of the Kodiak shelf have not been quantitatively investigated

to date. A program designed to exanmine the infauna should be initiated in

the very near future.
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[1. | NTRODUCTI ON

GENERAL NATURE AND SCOPE OF STUDY

The operations connected with oil exploration, production, and trans-
portation in the northeast Qulf of Al aska (NEGOA) and waters adjacent to
Kodi ak |sland present a wide spectrum of potential dangers to the marine
envi ronnent (see Olson and Burgess, 1967 and Malins, 1977 for general
di scussion of marine pollution problens). Adverse effects on the marine
environment of this area cannot be assessed, or even predicted, unless
background data are recorded prior to industrial devel opnent.

Insufficient long-term information about an environment, and the basic
bi ol ogy and recruitnent of species in that environment, can lead to erroneous
interpretations of changes in types and density of species that mght occur
if the area becomes altered (see Nelson-Smith, 1973; Pearson, 1971, 1972,
1975; Rosenberg, 1973 for general discussions on benthic bi ol ogical investi-
gations in industrialized nmarine areas). Populations of narine species
fluctuate over a time span of a few to 30 years, but such fluctuations are
typi cal ly unexpl ai nabl e because of the absence of long-term data (Lew s,
1970; and personal communication).

Benthic organisns (primarily the infauna but also sessile and slow-
moving epifauna) are particularly useful as indicator species for a dis-
turbed area because they tend to remain in place, typically react to long-
rang environmental changes, and by their presence, generally reflect the
nature of the substratum  Consequently, the organisns of the infaunal
bent hos have frequently been chosen to nonitor |ong-term pollution effects,
and are believed to reflect the biological health of a narine area (see
Pearson, 1971, 1972, 1975 and Rosenberg, 1973 for discussion on long-term
usage of benthiec organisns for nonitoring pollution; and Feder and Matheke,
in press; for data and discussion on the infauna of NEGOA).

The presence of |arge nunbers of epifaunal species of actual or poten-
tial commercial inportance (crabs, shrimps, snails, finfishes) in NEGOA and
on the shallow shelf adjacent to Kodi ak Island further dictates the necessity
of understandi ng benthic communities since many commercial species feed on
infaunal and small epifaunal residents of the benthos (see Zenkevitch, 1963

for a discussion of the interaction of comercial species and the benthos;
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al so see appropriate discussion in Feder et al., 1978a; Feder et al., 1978b).
Any drastic changes in density of the food benthos could affect the health
and nunbers of these commercially inportant species

Experience in pollution-prone areas of England (Smith, 1968); Scotland
(Pearson, 1972, 1975); and California (Straughan, 1971) suggests that at
the conpletion of an initial study, selected stations should be exam ned
regularly on a long-term basis to determne changes in species content,
diversity, abundance and bionmass. Such long-term data acquisition should
make it possible to differentiate between normal ecosystem variation and
pollutan~induced bi ol ogical alteration. Intensive investigations of the
benthos of the Kodiak Continental Shelf are essential to understand the
trophic interactions involved in this area and the changes that night take
pl ace once oil-related activities are initiated.

The benthic bi ol ogi cal programin NEGOA (Feder, 1978) has enphasized
devel opment of an inventory of species as part of the exam nation by the
Quter Continental Shelf Environnental Assessment Program (OCSEAP) of bio-
| ogi cal, physical and chem cal conponents of shelf slated for oil explora-
tion and drilling activity. In addition, a program designed to quantita-
tively assess assenbl ages (communities) of benthic species on the NEGOA
shel f has expanded the understanding of distribution patterns of species
t here (Feder et al., 1978a; Feder and Matheke, in press). Investigations
connected with distribution, abundance, community structure, and trophic
rel ati onshi ps of benthic species in Cook Inlet, two Kodiak |Island bays,
and the S. E. Bering Sea have recently been conpl eted (Feder et al., 1978a;
Feder and Jewett, 1977; Feder et al., 1978b). However, detailed information
on the tenporal and spatial variability of the benthiec fauna is sparse.

The project considered in this Annual Report was designed to survey
t he benthic fauna including feeding interactions, on the Kodiak Island shelf
in regions of potential oil and gas concentrations. Data were obtained
seasonal |y on faunal conposition and abundance to devel op baselines to
whi ch future changes could be compared. Long-term studies on life histories
and trophic interactions of inportant species should define aspects of
comunities and ecosystens potentially vulnerable to environmental damage

and should help to deternine rates at which damaged environments can recover.
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RELEVANCE TO PROBLEMS OF PETROLEUM DEVELOPMENT

Lack of an adequate data base el sewhere makes it difficult to predict
the effects of oil-related activity on the subtidal benthos of the Kodi ak
shel f. However, OCSEAP — sponsored research activities on the shelf should
ultimately enable us to point to certain species or areas that nmight bear
closer scrutiny once industrial activity is initiated. It nust be enpha-
sized that a considerable time frame is needed to conprehend |ong-term
fluctuations in density of marine beathic species; thus, it cannot be ex-
pected that short-term research prograns will result in predictive capa-
bilities. Assessnment of the environment nust be conducted on a continuing
basi s.

As indicated previously, infaunal organisns tend to remain in place
and, consequently, have been useful as indicator species for disturbed areas.
Thus, cl ose exami nation of stations with substantial conplenents of infaunal
species is warranted (see Feder and Mieller, 1975; Feder and Matheke, in
press, and NODC data on file for exanples of such stations). Changes in
the environnent at stations with relatively large numbers of species night
be reflected by a decrease in diversity with increased dom nance of a few
species (see Nelson-Smith, 1973 for further discussion of oil-related changes
in diversity). The potential effects of |oss of species to the trophic
structure on the Kodi ak shelf cannot be assessed at this tine, but the prob-
lem can be better addessed once benthic food studies resulting fromrecent
projects are anal yzed (Jewett and Feder, 1976, Feder et al., 1978a; Feder
and Jewett, 1977, 1978; Snmith et al., 1978).

Data indicating the effect of oil on subtidal benthic invertebrates
are fragmentary (see Boesch et al., 1974; Malins, 1977 and Nel son-Snith,
1973 for reviews; Baker, 1977 for a general review of narine ecol ogy and
oil pollution), and virtually no data are available for the Kodiak shelf.
Snow crabs (Chionoecetes bairdi) are conspicuous nenbers of the shall ow
shelf of the @lf of Al aska, inclusive of the Kodiak region, and this species
supports a comercial fishery of considerable inportance. Laboratory experi -
ments with this species have shown that postmolt individuals |ose nost of
their legs after exposure to Prudhoe Bay crude oil; obviously this aspect
of the biology of the snow crab nmust be considered in the continuing

97



assessnent of this species (Karinen and Rice, 1974). Mecklenburg et al.
(1976) exanined the effects of Cook Inlet crude oil water soluble fractions
on survival and nolting of king crab (Paralithodes camtschatica) and coon-
stripe shrinp (Pandalus hypsinotus) |arvae. Mlting was pernmanently in-

hi bited by exposing both larvae for 72 hours at a concentration of 0.8 to
0.9 ppm Larvae that failed to nolt had died in seven days, although the
contani nated water had been replaced with clean water. Al though high con-
centrations of oil killed the larvae in 96 hours, |ower concentrations

di srupted swinmring and nmolting in the same period and also ultimately
resulted in death. Little other direct data based on |aboratory experinents
are available for subtidal benthic species. Experinentation on toxic effects
of oil on other comon nenbers of the subtidal benthos should be encouraged
in future in OCSEAP prograns.

A direct relationship between trophie structure (feeding type) and
bottom stability has been demonstrated by Rhoads (see Rhoads, 1974 for
review). A diesel fuel spill resulted in oil beconing absorbed on sedinent
particles with resultant nortality of many deposit feeders on sublittoral
muds. Bottom stability was altered with the death of these organisns, and
a new conpl ex of species becane established in the altered substratum The
most common nenbers of the infauna of the Qulf of A aska and the Bering Sea
are deposit feeders; thus, oil-related nmortality of these species could re-
sult in a changed near-bottom sedinmentary regime wth subsequent alteration
of species conposition.

As suggested above, upon conpletion of initial baseline studies in
pollution prone areas, selected stations should be exam ned regularly on
a long-termbasis. A so, intensive exanination of the biology (e.g., age,
growth, condition, reproduction, recruitnent, and feeding habits) of selected
species should afford obvious clues of environmental alteration.

I11.  CURRENT STATE OF KNOW.EDGE

Few data on non-comrercially inportant invertebrates of the nearshore
benthos of the Qulf of Al aska were published until recent OCSEAP studies
were initiated, e.g. Feder (1977), although a summary of information prior
to OCSEAP was available in the literature review of Rosenberg (1972).
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To date, Russian workers have published nost of the data from the western
Gl f of Al aska (AEIDC, 1974); however, OCSEAP investigations in the north-
east @il f of Al aska (NEGOA) provi de sone useful data from adjacent areas
(Feder, 1977; Teder et al., 1978a). The Sovi et benthiec work was accom
plished in the deeper waters of the Kodiak shelf, and was of a semi-
quantitative nature with little data useful for predicting the effects of
oil on the benthos.

The exploratory traw program of the National Marine Fisheries Service
is the nost extensive investigation of comercially inportant species of
t he Kodi ak shelf (Ronholt et aZ., 1978; unpublished data; reports available
from the National Mrine Fisheries Service Laboratory, Kodiak). Sone inforna-
tion on non-commercial invertebrates species is included in the data reports
of the National Marine Fisheries Service, but the general nature of the tax-
onony of species caught on their surveys makes their data difficult to
interpret. However, the domi nant groups of organisms likely to be encountered
in the offshore waters of the Kodiak shelf are suggested by these studies.
The International Pacific Halibut Commi ssion surveys parts of the Kodi ak
shelf annually, but only records comercially inportant species of crabs and
fishes; non-comrercially inportant invertebrate and fish species are generally
| unped together in the survey reports with little specific information
avail abl e.

Addi tional, but unpublished data on the epifauna in the vicinity of
Kodi ak Island are available as a by-product of the Alaska Departnent of Fish
and Gane King Crab Indexing Surveys (inquiries concerning these reports may
be directed to Alaska Department of Fish and Gane, Box 686, Kodiak).

A conpilation of data on renewable resources of the Kodiak shelf is
included in the publication on Kodiak by AEIDC (1974).

A recent inshore survey of the Kodiak shelf examined the invertebrate
benthos, and collected linmted data on the food of the yellowfin sol e (Feder
and Jewett, 1977). This study investigated the distribution, abundance,
aspects of reproduction, and feeding interactions of the benthos of two bays
of Kodiak Island, Alitak and Ugak Bays. The food of the Pacific cod and
two species of sculpins fromthe outer Kodiak shelf are presented in Jewett
(1978) and Jewett and Powell (in prep.), respectively. Sufficient data were

99



avail abl e fromthese studies and MacDonal d and Petersen (1976) to devel op

a prelimnary food web for the two bays and inshore waters around Kodiak

I sl and (Feder and Jewett, 1977). The potential response of the inshore benthic
systemto oil-related activities in the two bays and inshore waters around

Kodi ak island is discussed in Feder and Jewett (1977).

Commercial catch statistics of Kodiak crab stocks in past years showed
classic exploitation patterns with a peak year catch occurring in the 1965-
66 season. Since that time, annual harvest levels (quotas) have been inposed.
Recent data substantiate that king crab stocks are responding to the reduced
fishing pressure resulting from this managenment decision, and popul ations
are apparently in the rebuilding phase. The two mpbst comnercially utilized
stocks are southern district stocks Il and Il which cover Kodiak Island s
sout hern waters to the continental shelf edge (CGuy Powell and Al aska Depart -
ment of Fish and Gane Reports, unpub.). Recent trawl studies conducted in
two Kodi ak Bays (Alitak and Ugak) show king crabs as the domi nant species
there (Feder and Jewett, 1977). Alitak Bay is also a major king crab breed-
ing area (Gay and Powel |, 1966; Kingsbury and James, 1971).

Based on OCSEAP feeding studies initiated in the northeast Qulf of
Al aska (inclusive of Cook Inlet) and two bays on Kodiak |sland (Feder, 1977;
Feder and Jewett, 1977), it is apparent that benthic invertebrates play a
maj or role in the food dynanics of comrercial crabs and demersal fishes on
t he Kodi ak shelf.

Al t hough OCSEAP sponsored research has initiated some inshore benthic
studies in the Kodiak area, the coverage has been restricted geographically.
Furthernore, little offshore benthic data is available to integrate with
the inshore benthic work. Species found in bays, shallow inshore areas and
deeper benthos of the Kodiak shelf are all highly nmobile, and sone of the
more inportant species (e.g. king crabs, snow crabs, halibut) migrate between
deep and shall ow water during the course of a year. Data collected for these
species only frominshore areas will not address their biological interac-
tions in deeper shelf waters. Expansion of the data base from inshore to
of fshore waters is especially inmportant to fully conprehend the biol ogy of
the comercially inmportant king crab. The commercial pursuit of the latter
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species results in the nost inportant invertebrate fishery in Al aska waters,
and Kodiak king crab stocks support a substantial portion of the fishery.

IV. STUDY AREA

A large nunmber of stations were occupied on the Kodi ak Continental
Shelf in conjunction with the Al aska Departnent of Fish and Ganme and National
Marine Fisheries Service (Appendix A, Table 1). Inshore areas nost extensively
sanpled by traw included Izhut Bay, |ocated on the southeast side of Afognak
Island, and Kiliuda Bay, |ocated on the east side of Kodiak Island (Figs. 1
and 2). Additional inshore areas were sanpled on Kodiak Island by SCUBA:
Near |sland Basin; MLinn Island, and Anton Larsen Bay (Fig. 3). Quter shelf
stations were occupied by trawl near Portlock Bank (Fig. 4), and by trawl and
pi pe dredge along the east side of the Kodiak Island Shelf (Fig. 5).

v. SOURCES, METHODS AND RATI ONALE OF DATA COLLECTI ON

Data on benthic epifauna, including feeding data on crabs, and fishes,
were collected during ten cruises in 1978-79. The NOAA Ship Miller Freeman
was used primarily for offshore sanpling, and the MV Yankee Clipper and the
R'V Commando were used prinarily for inshore collecting.

Sampling fromthe Miller Freeman was conducted 21-24 March 1978, 19-9
June-July 1978, and 14-24 February 1979 using a conmercial -size 400-nesh
Eastern otter traw (12.2 mhorizontal opening). A pipe dredge was al so
used fromthe Freeman in June-July 1978 and February 1979 to obtain in-
vertebrates to aid in the identification of invertebrate and fish stomach
contents.

The Yankee Clipper sanpled 10-22 April, 7-15 May, 7-22 June, 9-21 July,
and 8-23 August 1978. The Conmando al so sanpled 7-15 May, 7-22 June, 9-21
July, and 8-23 August 1978, in addition to 4-17 Novenber 1978 and 1-20 March
1979. A trynet (6.1 mhorizontal opening) was used fromthe Clipper, and a
try-net and Eastern otter traw were used from the Commando.

Exploratory diving for crabs, via SCUBA was conducted near the city ,
of Kodiak in My, June and Cctober 1978.  SCUBA-caught king crabs, obtained
for stomach analysis, were caught in My at Near |sland Basin (57°47.0' | at.
N, 152°3.0" long. Wand near MLinn Island (57°46.2" lat. N, 152°27.0" long. W)
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and in June at Near Island Basin and two | ocations in Anton Larsen Bay
(57°52.0" lat. N, 152°37.4' long. Wand 57°52.5 lat. N, 152°39.0" long. W.

Invertebrates fromthe trawm s were sorted on shipboard, given tentative
identifications, counted and wei ghed. Aliquot sanpl es of individual taxa
were |abeled and preserved for final identification at the University of
Al aska, Fairbanks. Invertebrates from the pipe dredge were sorted, identified
and counted at the University of Al aska. Non-conmercial invertebrates from
some Izhut and Kiliuda Bay stations in June and August were inadvertently
not recorded.

Bi onass per unit area (g/mz) is included for all trawl data and is
cal cul ated as foll ows:

Bi omass ; [wei ght/(distance fished x trawl wi dth)]
i =l

Anal ysis of food habits of a variety of predators taken by traw was
conducted in the |laboratory at the University of Alaska. A summary of the
number of stomachs exam ned by sanpling area and collection period is in-
eluded in Table I.

On shipboard, king crabs selected for stomach analysis were neasured
(length in mllineters) and weighed (wet weight in grans). Carapace length
is defined as the distance from the posterior margin of the right orbita
indentation to the md-point of the posterior nmarginal indentation. Crabs
were categorized as belonging to one of eight classes (Powell et al., 1974):
(1Y juvenile females less than 120 mm (2) adult females greater than 94 mm
(3) newshell males | ess than 100 mm- individuals that nolted during the
last molting period; (4) oldshell males less than 100 mm- individual s that
failed to mlt during the last nolting period, often referred to as skipmolts;
(5) very oldshell males | ess than 100 mmindividuals that failed to molt
during the two or more molting periods, often referred to as doubl e skipmolts;
(6) newshell males greater than 100 mm; (7) oldshell nmles greater than 100
mm and (8) very oldshell males greater than 100 nmm  Stonmchs* and intestines
renoved and were placed in plastic "Whirlpak" bags and fixed in 10% buffered
formalin and final identification at the University of Al aska, Fairbanks.

In this study, references to crab stomachs includes that portion extending
fromthe termnal portion of the esophagus to the beginning of the intes-
tine.
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TABLE |
THE wnezr or STOMACHS FROM EACH PREDATOR EXAM NED BY SAWPLING AREA AND COLLECTION, FERIOD. ALL PREDATORS WRRE TAKEN BY rmas.

Tzhet BaY kiliuda Bay Kodi ak Shel f
Predat or s April May  June  July _ August Novenber '%ril June  July  August Novenber March — June
STOVACHS — EXAMINED TOTALS

Paralithodes eamtschatica 22 18 49 83 71 44 55 b 196 544
(red king crab)

Chionoecetes bairdi 31 117 159 121 3l 50 64 117 51 61 50 95 167 1114
(snow crabh)

Pandalus borealis 300 300 300 200 300 400 1800
(pink shrim)

Pyenopodia helianthoides 105 44 14 36 199
(sunflower sea star)

Gadus macrocephalus 18 20 190 228
(Pacific cod)

Ther gr(ﬁ chalcogramma 20 20
wa Ieye pollock)

Myozocephalus SPP. 19 72 91
(sculpins)

Hemilepidotus jordani - 39 189 228
(yel I ow rish lord)

Lepidopsetta bilineata 23 94 117
(rock sole)

Hippoglossoides elassodon 156 156
(Flathead SOl €)

Atheresthes stomias 18 18
(arrowtooth flounder)

Pleuogrammus moropterigius 20 20
(atka mackerel)

Anaplopoma  fimbria 3l 31

(sablefish)



In the laboratory, stomach contents were rempved, and sorted by taxon
Each taxon was blotted dry, weighed to the nearest 0.001 g, neasured vol u-
metrically by water displacement to the nearest 0.01 ml. Taxon wei ghing was
acconpl ished by weighing a vial with a known quantity of water and then
wei ghing the vial and water plus the taxon. The difference in the two weights
equal the taxon weight.

Food naterial may never conpletely fill a stomach to the theoretica
maxi num volune. Large quantities of digestive fluids, in addition to hard
and bulky food material that is not readily conpressed prevents filling to
capacity.

The fullness of stomach was calculated using a nethod adapted from
Cunni ngham (1969) for southeast Bering Sea king crabs. He delineated a
curvilinear relationship between king crab length and the theoretical
mexi mum stomach volume. To do this, he neasured the nmaxi num stonach volume
of 216 crabs which ranged from 80-180 mm carapace length. The regression
formula was Y = 34.25 - 0.72x + 0.0047x°, and the correlation coefficient
was 0.899. Since king crabs examined in our study were sinmlar in size to
those exam ned by Cunningham, we used his regression fornula with our crabs
to calculate the theoretical maxi mum vol unes. The percent of fullness was
derived by dividing the observed volume by the theoretical maximm vol une
The prey in the intestines of king crabs were exam ned and recorded by
frequency of occurrence.

Fi sh stomachs were exanmined when possible, and contents were recorded

as frequency of occurrence.
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VI. RESULTS

TRAW. DATA : DI STRI BUTI ON- BI OVASS
Izhut Bay

April 1978 (Tables II1-VIl; Fig. 1)

Ei ght stations were successfully trawled with a try net in Izhut Bay,
April 1978. Al station depths were less than 36 m The nean epi-
faunal invertebrate biomass was 1.56 g/nf, and the doninant phyla, in
terns of percent bionmass, were Porifera (21.9% and Echinodermata (61.7%.
Sponges were not identified to species. The |eading echinoderm species
was the sea star Pycnopodia helianthoides (60.7% . The only commercially-
inportant invertebrate was the snow crab Chionoecetes bairdi which com—
prised 3.7% of the invertebrate biomass. The mpjority of snow crabs cane

fromKitoi Bay, Area IIIl, station 554,

May 1978 (Tables I1-VII; Fig. 1)
A total of 14 stations were occupied in Izhut Bay in May, 12 with a

try net and two with an otter trawl. The nmean epifaunal invertebrate

bi omass for all stations was 1.83 g/mz. Leadi ng phyla were Arthropoda
(Crustacea) (44% of the bi omass) and Echinodermata (50.8% . Arthropods
consisted primarily of the pink shrinp Pandalus borealis (22.5%,
Chionoecetes bairdi (12.7%, the king crab Paralithodes camtschatica (3.9%,
and the dungeness crab Cancer magister (3.7%. The largest catch of P.
borealis came from Area |11 at station 557; 33.7 kg or 3.45 g/ni. The

| argest snow crab catch was 26.5 kg in Area | at station 3. Domi nant

echi noderms were the sea stars Pycnopodia helianthoides (37.9% and

Stylasterias forreri (11.49%.

June 1978 (Tables II-VIl; Fig. 1)

Benthic trawling in Izhut Bay in June was successfully acconplished
at 1‘4 stations, 11 try net stations and three otter traw stations. Use
of the try net aboard the Yankee Clipper was restricted to stations in
less than 73 m of water due to the loss of the trawl w nch on the preceding
cruises (May 1978). The try net had to be deployed via the use of a
capstan and 5/8 inch polyethylene Iine. Several unsuccessful attenpts to

110



ITT

TRAVL STATI ONS OCCUPIED IN 1zier ANI) KILIO) A mays , 1978, AND STATIONS wirre LARGE wmBERs
OF KING CRABS, SNOW CRABS AND/OR PINK SHRI MP WERE COLLECTED
T =1y Net Stations, O = Oter Traw Stations

Izhut Bay _ Kiliuda Bay _
Stations April May June July August Novenber Stations April June July August Novenber
2 0¥ 0 1 0 -
3 0 0 0 0 2 - o+
! 0 3 + -
5 U 4 O( 0+ 0+ "*#
b -k 0 - 5 0 - 0 0
7 Q% " “x 0 6 0 Tk
8 6* 04 0 0 7 0
9 0 501 -t T T T
501 T T T 576 T T T T T
502 T T T, 577 T, T T T
526 T T Ty 578 T, T T+*\
527 T T T T T 579 Tt T 15, T T
551 T T T T 580 T T T Ty Ty
552 T T T T T T SHR T T T T T
553 T T T T T T
A
- T T T
557 - ! i ' T
576 T T I T T
571 T T T T T T
580 T - T T T T
582 T T T
583 T T T T T
584 T
585 T

T mportant King Crab Stations

#

Inportant Snow Crab Stations
Inportant Pink Shrinp Stations
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TABLE 111
SUMVARY CF TRAW. Acclivities FROM |ZHUT &P gmmma BAYS, 1978

Izhet Bay Kiliuda Bay
SUCCesstul D stance nvertebraie Mean Bl Omass Successful D stance Tnvertebraie  Vean Bi ONBSS
Dat e CGear Stations Fi shed, km i ght, k g/m2 St Fi shed, km Vi ght, kg g/m?
April 10-22  Try-Net 8 6.33 60, 611 1.56 b 9.14 113. 669 2.04
My 7-15 Try- Net 12 12.00 95, 837
Otter Traw 2 3.70 121. 420
TOTALS 14 15.70 217, 257 1.83
June 7-22 Try- Net 11 8.80 77.598 5 7.20 59. 326
&t 8'y0Tr aw 3 719. 886 3 2.40 209. 850
TOTALS 3 1360 797,484 7.10 0 J.00 Z09. 170 3. 08
July 9-21 Try- Net 15 15.50 129. 996 1 7.11 72. 440
Y Gtey Traw 4 6. 40 342,725 3 4. 80 154.970
TOTALS 19 21.90 472.721 2. 174 0 11.91 727310 223
August 8-23  Try-Net 12 14.36 372. 343 6 5.80 281.069
! Gte¥ Traw 5.30 147,800 3 4.80 159. 755
TOTALS 15 19. 66 520. 143 3.41 9 10.60 140,824 469
Novenber 417 Try-Net 11 10.40 51.154 6 5.60 163. 959
Otte)r/ Trawl 4 7.40 280,_[ 14 2 1.60 102. 000
15 17.80 331.928 2.16 8 7.20 765. 959 795



TABLE IV

PERCENT Bl OMASS COWPOSI TION OF THE | NVERTEBRATE PHYLA OF
IZHUT AND KILIUDA BAYS, 1978

Izhut Bay
PHYLUM APRI L MAY JUNE JULY AUGUST NOVEMBER

Porifera 21.93 0 0 0.30 0 <0.01
Cnidaria 7.49 2.26 0. 29 2.80 0. 05 2.17
Annelida 0. 06 <0.01 0.08 0.09 0 <0.01
Mollusca 2.09 2. 89 0.09 4,58 2.10 0.16
Art hropoda 5.76 43.99 83. 45 58.71 64.70 56. 92
Ectoprocta <0.01 0 0 0. 04 0 0.01
Brachiopoda <0.01 0 0 0.01 <0,01 0

Echinodermata 61.72 50. 84 15. 58 33. 33 32.98 40. 28
Urochordata 0.95 0.02 0.50 0.14 0.15 0.45

Kiliuda Bay

Porifera 0.09 N 0 0.01 0 0.02
Cnidaria 0 0 0 13.93 0.04 0.91
Annelida 0. 07 0 <0.01 0 0.02
Mollusca 6. 90 S 0 3.58 2.35 2.76
Art hropoda 90. 42 A 100.00 81.90 96. 97 96.12
Ectoprocta <0.01 M 0 0. 07 0 0

Brachiopoda 0 P 0 0 0 0

Echinodermata 2.42 L 0 0. 67 0.63 0.17
Urochordata 0.10 E 0 0.05 0 0
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TABLE V

PERCENT Bl OVASS COWMPCSI TI ON OF THE | NVERTEBRATE FAM LI ES
OF IZHUT AND KILIUDA BAYS, 1978

Izhut Bay
EAM LY APRI L MAY  JUNE JULY AUGUST NOVEMBER
Porifera (unid. famly) 21.93 0 0 0 0 <1
Actiniidae 7.49 <1 0 0 0 <1
Metridiidae 0 1.99 <1 2.71 <1 <1
Pecti ni i dae 0 2.55 <1 1.03 <1 0
Cymatiidae 0 <1 <1 <1 1.60 <1
Dori di dae 1.78 0 0 0 0 0
Octopodidae 0 0 0 1.98 0 0
Pandalidae <1 22.56 <1 14. 83 44,84 <1
Paguridae <1 <1 <1 1.26 <1 <1
Li t hodi dae 0 3.93 3.30 5.44 <1 <1
Maj idae 4,59 13.12 78.85 30.12 14,98 44, 80
Cancridae <1 3.67 <1 6.62 3.67 10. 68
Ast eri dae 61.36 49, 93 14.93 29.93 31.90 40. 18
Ophiuridae 0 <1 <1 1. 66 <1 0
Stichopodidae 0 0 <1 1.11 0 0

Kiliuda Bay

Cyaneidae 0 N 0 1.81 0 0
Metridiidae 0 0 0 12.11 <1 0
Cymat i dae 5.43 0 2.67 1.69 1.25
Pandalidae 11.12 S 0 3.68 69. 26 59. 46
Crangonidae 2.89 A 0 <1 <1 <1
Li t hodi dae 72.89 M 72.95 48.16 11. 35 24. 42
Maj idae 1.70 P 26. 38 23.58 13. 43 7.96
Cancri dae 0 L <1 4.81 2.05 3.51
Stichopodidae 2.11 E 0 <1 <1 0



TABLE VI

PERCENT Bl OVASS COWMPOSI TION OF THE | NVERTEBRATES
OF TZHUT AND KILIUDA BAYS, 1978

Izhut Bay
SPECI ES APRI L MAY JUNE JULY AUGUST NOVEMBER
Porifera (unidentified species) 21.93 0 0 0 0 <1
Actiniidae (unidentified species) 7.49 <1 0 0 0 0
Metridum senile 0 1.99 <1 2.71 <1 <1
Pecten caurinus 0 2.46 0 1.03 0 0
Fusitriton oregonensis 0 <1 <1 <1 1.60 <1
Dori didae (unidentified species) 1.78 0 0 0 0 0
oct opus Sp. 0 0 0 1.98 0 0
Pandalus borealis 0 22.52 <1 12.28 44. 82 <1
Pandalus hypsinotus <1 <1 <1 1.08 <1 <1
Paralithodes camtschatica 0 3*93  3.30 5. 44 <1 <1
Chionoecetes bairdi 3.75 12. 66 78.84 29. 98 13.93 44. 74
Cancer magister 0 3.66 <1 6. 62 3.66 10. 68
Orthasterias koehleri 0 0 0 2.28 0 <1
Bvasterias troschelii <1 <1 <1 <1 5.19 <1
Stylasterias forreri 0 11.40 O 0 0 o *
Pycnopodia helianthoides 60. 68 37.92 14.88  26.83 26.72 38.82
Ophiura sarsi 0 <1 <1 1. 66 <1 0
Parastichopus californicus 0 0 0 1.11 0 0
Kiliuda Bay
Cyanea capillata 0 N 0 1.81 0 0
Metridium senile 0 0 0 12,11 <1 0
Fusitriton oregonensis 5.43 0 2.67 1.69 1.25
Pandalus borealis 7.51 s 0 2. 77 69. 26 58.13
Pandalus goniurus 2.39 A 0 0 0 <1
Pandalus hypsinotus 1.17 M 0 <1 0 <1
Crangan dalli 2.27 P 0 <1 <1 <1
Paralithodes camtschatica 72.89 L 72.95  48.16 11. 35 24. 42
Chionoecetes bairdi <1 E 26. 38 23.28 13. 38 7.80
Cancer magister 0 <1 4.80 2.05 3.51
Parastichopus californicus 2.11 0 <1 <1 0
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TABLE VI |

INVERTEBRATES TAKEN BY TRAW. | N IZHUT BAY, 1978
X = Taxon Collected

Sanmpl i ng Mont hs

Taxan Common_ Nane APRI L MAY JUNE JULY AUGUST NOVEMBER
Porifera sponge X X
Halichondria panicea sponge X
Suberites spp. sponge X
Hydr ozoa hydr oi d X X
Scyphozoa jellyfish X
Ant hozoa sea anerone, sea pen X X
Ptilosarcus gurneyi sea pen X
Actiniidae sea anenone X X
Tealia crassicornis sea anenone X
Metridium senile sea anenone X X X X
Ct enophora comb jelly X
Polycladia flat worm X
Polychaeta segmented worm X
Arctonoe fragilis segnented worm X
Arctonoe vittata segmented worm X
Eunoe depressa segmented worm D
Harmothoe imbricata segmented WOrm X
Cheilonereie cyclurus segmented worm X X
Nereis sp. segnented worm X X
Platynereis bicanaliculata  segnented worm X
Nephtys puncata segmented worm X
Flabelligera affinis segnented worm X
Idanthyrsus armatus segnented worm X
Crucigera zygophora segmented tube worm X
Aplacophora solengaster X
Mopalia swanii chiton X
Yoldia amygdalea al rond Yoldia X X
Mytilus edulis nussel X
Chlamys rubida H nds' scal | op X X X X
Pecten caurinus weat hervane scal | op X X
Glyeymeris subobsoleta west coast bittersweet X X X
Pododesmus macrochisma sea jingle X X
Modiolus modiolus northern horse mnussel X
Astarte spp. clam X
Astarte rollandi clam X
Cyclocardia crebricostata cockl e X X
Clinocardium ciliatum Iceland cockle X X X
Clinocardium fucanum fucan cockl e X X X
Serripes groenlandicus G eenland cockle X X X X
Serripes laperousii cockl e X
Humilaria kennerleyt Kennerley's Venus X X
Compsomyax subdiaphana mlky Pacific Venus X
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TABLE VI

(Conti nued)

Sanpl ing Mont hs

Taxon Conmmon_Nane APRIL MAY JUNE JULY AUGUST NOVEMBER

Tellina nuculoides Salmon Tellin X

Macoma spp. cl am X X X

Macoma lipara clam X

Macoma brota Brota Macoma X

Macoma obliqua i ncongr uous Macoma X

Siliqua alta Dall's razor clam X

Hiatella arctica Arctic Nestler clam X X

Mya truncata soft shell clam X X

Puncturella glaeata hel met Puncturella X

Cryptobranchia alba l'i npet X

Collisella spp. l'i nmpet X X

Collisella ochracea l'i mpet X X

Margaritas pupillus puppet Margarite X X X X

Crepidula spp. slipper shell X

Crepidula nummaria sli pper shell X X

Trichotropsis cancellata cancellate hairy-shell X

Polinices pallida moon- shel | X

Natica clausa moon shel | X X X X

Fusitrition oregonensis Oregon triton X X X X X

Trophonopsis smithi gast r opod X

Nucella lamellosa frilled dogw nkle X X X X X

Bueeinum spp. snai | X

Buccinum plectrum Plectrum Buccinum X X

Clione limacina pt er opod X

Cct opus spp. oct opus X

Dorididae nudibranch X

Gammari dae anphi pod X

Balanus spp. bar nacl e X

Balanus crenatus bar nacl e X X

Balanus rostratus bar nacl e X

Balanus nubilis bar nacl e X

Rocinela augustata i sopoda X

Caprella spp. anphi opod X

Pandalus borealis pi nk shrinp X X X X X

Pandalus goniurus bumpy shrinp X X

Pandalus platyceros spot shrinp X X X

Pandalus hypsinotus coon-stripe shrinp X X X X

Pandalopsis dispar si de-stripe shrimp X X

Spirontocaris lamellicornis shrinp X

Spirontocaris arcuata shrinp X

Heptacarpus brevirostris shrinp X

Heptacarpus tridens shrinp X

Eualus suckleyi shrinp X X

Crangon septemspinosa gray or sand shrinp X X X

Crangon dalli gray or sand shrinp X X X X X X
X

Crangon resima

gray or sand shrinp
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TABLE VI1 (Continued)

Sanmpl ing Months

Taxon Conmmon_ Nane APRI L MAY JUNE JULY AUGUST NOVEMBER

Crangon communis gray or sand shrinp X
Crangon munita gray or sand shrinp X
Selerocrangon boreas shrinp X
Argis lar rock shrinp X X X X
Argis dentata rock shrinp X X X X X
Argis crassa rock shrinmp X
Pagurus ochotensis hernmit crab X X X X X X
Pagurus aleuticus hermt crab X X X
Pagurus capillatus hermt crab X X X X X
Pagurus kennerlyi hermt crab X X X
Pagurus hirsutiusculus

hirsutuisculus hermt crab X
Elassochirus tenuimanus hermt crab X X X X X
Elassochirus gilli hermt crab X
Elassochirus cavimanus hermt crab X
Labidochirus splendescens hermt crab X X X X
Paralithodes camtschatica red king crab X X X X X
Rwinolithodes wosnessenskii crab X X
Cryptolithodes sitchensis hel met crab X
Oregonia gracilis decorator crab X X X' X X X
Hyas lyratus lyre crab X X X X X
Chionoecetes bairdi show crab X X X X X X
Pugettia gracilis kel p crab X X
Cancer magister dungeness crab X X X X X
Cancer oregonensis crab X X X X
Telmessus cheiragonus hairy crab X X X X
Ectoprocta moss ani nal X X
Mieroporina spp. noss animal X X
Heteropora spp. NMDSS animal X
Flustridae moss ani mal X
Flustrella gigantea noss ani nal X X
Hemithiris psittacea brachiopod X
Terebratalia transversa brachiopod X X
Terebratalina unguicula brachiopod X
Henricia spp. sea star X
Henricia leviuscula bl ood st ar X X X
Pteraster tesselatus slime star X X
Crossaster papposus rose star X X X X
Solaster spp. sun Star
Solaster stimpsoni sun star X X
Solaster dawsoni sun star X
Solaster endeca sun star X
Bvasterias troschelii sea star X X X X
Evasterias echinosoma sea star X
Stylasterias forreri sea star X
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TABLE VI1 (Continued)

Sanmpl i ng Mont hs

Taxon Common_Nane APRI L MAY JUNE JULY AUGUST NOVEMBER

Pycnopodia helianthoides sunfl ower star X X X X X X
Asterias amurensis sea star X
Leptasterias hexactis sea star X
Orthasterias koehleri sea star X X
Lethasterias nanimensis sea star X
Echinarachnius parma sand dol | ar X X X X X X
Strongylocentro tus

droebachiensis green urchin X X X X X X
Strongylocentro tus

purpuratus purple urchin X
Ophiuria sarst brittle star X X X
Ophiopholis sp. brittle star X
Ophiopholis aculeata brittle star X
Parastichopus californicus  sea cucunber X X
Cucumaria spp. sea cucunber X X
Urochordata tunicate X X X X X
Styelidae tuni cate X
Snemidocarpa rhizopus tunicate X X X X X
Pelonaria corrugata tunicate X
Halocynthia aurantium tunicate - sea peach X
Salpidae tuni cate X
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sanpl e stations deeper than 73 mwere made. O the five tows taken aboard
the Commando, two were taken at depths of 174-201 m stations 7 and 8 in
Area I. These two tows yielded a total of 840 Chionoecetes bairdi and 22
Paralithodes camtschatica. Approximately 65-75% of the C. bairdi were
relatively soft; nost had formed a new exoskel eton and were nearing ecdysis.
Several of the P. camtschatica were also in this condition. The nmean epi-
faunal invertebrate bionmass for all stations was 7.10 g/mz. Dom nant phyl a
fromall stations were Arthropoda (83.4% and Echinodermata (15.6%.
Chionoecetes bairdi (78.8% and Pycnopodia helianthoides (14.9% were the
most inmportant arthropods and echinoderns, respectively.

July 1978 (Tables Il1-VI1; Fig. 1)

Ni neteen stations were successfully sanpled in Izhut Bay in July.
The try net was used at 15 stations and the otter traw was used at four
stations. The mean invertebrate biomass was 2.74 g/nf. Dominant taxa,
in terns of percent bionass, were arthropods (58.7%, specifically,
Chionoecetes bairdi (30% and Pandalus borealis (12.3%, and echinoderns
(33.3%, specifically, Pyecnopodia helianthoides (26.8%) .

The greatest diversity occurred southwest of Pillar Cape in Area |
at station 585 where approxinately 62 species of invertebrates were taken.
In Saposa Bay, with the exception of the sea anenbne Metridiwm senile, both
tows contained dead and decaying invertebrate and plant material. The
strong odor of H,S in the black mud was present in both tows. O the four
tows taken by otter traws, two (Area I, stations 8 and 9) were taken at
depths of 87 to 189 m  These two tows yielded 350 Chionoecetes bairdi.
Ei ght een Paralithodes comtschatica came from station 9.  Stations 557 of
Area 111 and 526 and 527 of Area |l yielded the largest catches of pink

shri np.

August 1978 (Tables 11-VII; Fig. 1)

A total of 15 successful tows were nmade in Izhut nay in August, 12
with the try net and three with the otter trawl. The nean invertebrate
bi onass was 3. 41 g/mz. Art hropods and echinoderns contributed nost to the
bi omass with 64.7% and 32.9% respectively. Pandalid shrinps, specifically
Pandalus borealis (44.8% doninated the arthropod biomass. Chionoecetes
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bairdi contributed 13.9% of the biomass. Station 557 of Area |l yielded
the largest catch of pink shrinmp (200 kg). Stations 6 and 8 of Area I
were inportant C. bairdi stations. |nportant echinoderns were the sea
stars Pycnopodia helianthoides (26.7% and Evasterias troschelii (5.2%.
Stations in Saposa Bay and Kitoi Bay were nearly devoid of I|iving
or gani sns.
Large concentrations of the Pacific sand |ance Ammodytes hexapterus,
were noted in nost portions of Izhut Bay.

Novenber 1978 (Tables I1-VII; Fig. 1)
Novenber sanpling in Izhut Bay yielded 15 successful stations, 11

with try net and four with otter tram. Two Saposa Bay stations were

i naccessible due to the large size of the Commando. The nean inverte-
brate bionass was 2.1¢ g/mz. The biomass was again dominated by arthro-
pods (56.9% and echinoderns (40.3%. Mjor arthropods were Chionoecetes
baitrdi (44.7% and Cancer magister (10.7% . Mst C.  bairdi came from
station 7 of Area |. Pycnopodia helianthoides agai n domi nated the echino-
dernms with 38.8% of the bionass.

Kiliuda Bay
April 1978 (Tables II-VI, VIIl; Fig. 2)

Only six try net stations were successfully sanpled in Kiliuda Bay
in April. Five stations were less than 36 m deep and one was at approx-
imtely 100 m  The nean invertebrate bionmass was 2. 04 g/mz. Art hropods
(90.4% of the biomass), mainly Paralithodes eamtschatica (72.9% , made up
the majority of the biomass. The majority of king crabs came from Shear-
wat er and Santa Flavia Bay at stations 576, 578, 579 and 580.

June 1978 (Tables I1-VI, VII1; Fig. 2)

Successful stations sanpled in Kiliuda Bay in June totaled eight,
five with try net and three with otter trawl. The nean invertebrate
bi onass was 3.63g/m2. Only commercially-inportant invertebrates were
recorded. Paralithodes camtschatica and Chionoecetes bairdi made up 72. 9%
and 26.4% of the nean invertebrate biomass, respectively. Stations 3 and
4 of Area | yielded the greatest nunber of P. ecamtschatica. The mpjority
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(~85%) of C. bairdi greater than 160 nmin carapace width were soft-shelled
crabs which had recently undergone ecdysis. The highest catch of C. bairdi

was 55.6 kg in Area |, station 5.

July 1978 (Tables Il-VI, VIII; Fig. 2)

July sampling in Kiliuda Bay yielded ten successful stations; seven
with try net and three with otter trawl. The mean invertebrate biomass was
2.23 g/m. Arthropods were the |eading group. Paralithodes camtschatica
and Chionoecetes batrdi accounted for 48.2% and 23.3% of the invertebrate
bi omass, respectively. Stations 1 and 4 of Area | and stations 579 and
580 of Area |V yielded the greatest catch of P. camtschatica. Large catches
of C. bairdi cane from stations 579, 580 and 6. The cnidarian Metridium

senile al so made up 12. 1% of the bi onmass.

August 1978 (Tables II-VI, VIII; Fig. 2)

A total of nine stations were successfully sampled in Kiliuda Bay in
August . Six stations were sanpled by try net and three stations were sanpled
by otter traw. The nean invertebrate bionmass was 4.68 g/nf. The biomass
was domi nated by arthropods (96.9%, specifically, Pandalus borealis (69.3%,
Chionoecetes batrdi (13.4%, and Paralithodes camtschatica (11.3%). Large
catches of C. bairdi cane from Areas | and |V, stations 2 and 579 respectively.
Stations 2 and 5 in Area | yielded |arge catches of P. camtschatica. Most P.
borealis came fromstation SHR  Station 5 yielded high nunbers of the large
Paci fic cod Gadus macrocephalus and wal | eye pollock Theragra chalcogramma.

Novenber 1978 (Tables II-VI, VIII; Fig. 2)

Novenber sanpling in Kiliuda Bay yi el ded eight successful stations; six
with try net and two with otter trawl. One otter trawl site and one try net
station were not sanpled due to large nunbers of “stored” king crab pots and

“fishing” dungeness crab pots. The nean invertebrate biomass was 4.55 g/mz,
wi th arthropods again dom nating the biomass (96.1% . Leading species were
Pandalus borealis (58. 1%, Paralithodes camtschatica (24.4% , and Chionoecetes
bairdi (7.8% . Most shrinps were taken from Area | at stations SHR and 5.

| mportant P. camtschatica stations were 7 and SHR  Snow crabs were mainly

taken at stations 5 and 7.
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TABLE VI |

| NVERTEBRATES TAKEN BY TRAWL | N KILIUDA BAY, 1978

X = Taxon Col | ected

Sampl i ng Mont hs

Taxon Common_Name APRIL JUNE JULY AUGUST NOVEMBER
Porifera sponge X
Suberites suberea sponge X X
Hydr ozoa hydr oi d X
Cyanea capillata jelly fish X
Metridium senile sea anenone X X
Polychaeta segmented worm X
Polynoidae segmented worm X
Harmothoe mulitisetosa segmented worm X
Eunoe depressa segnented worm X
Peisidice aspera segnented worm X
Cheilonereis cyclurus segmented worm X
Crucigera irregularia segnented tube worm X
Crucigera sygophora segnented tube worm X X
Mopalia swanii chiton X
Nucula tenuis soft nut clam X
Modiolus modiolus northern horse nussel X X
Yoldia amygdalea almond Yoldia X X X
Chlamys spp. scal | op X
Chlamys rubida Hnd s scallop X X X
Pecten caurinus weat hervane scal | op X X X X
Pododesmus macrochisma sea jingle X X X X
Clinocardium ciliatum | cel and cockl e X
Clinocardium nuttallii Nuttall's cockle X
Cyclocardia crassidens cockl e X
Serripes groenlandicus G eenland cockle X X X
Macoma spp. cl am X X
Macoma carlottensis clam X
Tellina nuculoides Sal mon Tellin X
Hiatella arctica Arctic nestler clam X X X X
Puncturella galeata hel met Puncturella X X X
Collisella ochracea |'i mpet X X
Cryptobranchia alba l'i npet X
Margarites pupillus puppet Margarite X
Lacuna variegata variegated Lacuna X
Trichotropis cancellata  cancellate hairy-shell X
Fusitriton oregonensis Oregon triton X X X X
Trophonopsis lasius sandpaper Trophon X
Mucella lamellosa frilled dogw nkle X X
Neptunea lyrata common northwest Neptune X X X X
Nept unea heros snai | X
Admete couthouyi conmon northern Adnete X
oct opus sp. oct opus X X
Clione limacina pt er opod

123



TABLE VI |

CONTI NUED
Sanmpl ing Months
Taxon Conmon_Nane APRIL JUNE JULY AUGUST NOVEMBER
Balanus nubilis acorn barnacle X
Balanus crenatus acorn barnacle X
Balanus nostratus acorn barnacl e X
Pandalus spp- shrinp X
Pandalus borealis pi nk shrinp X X X
Pandalus goniurus bunpy shrinp X X
Pandalus platyceros spot shrinp X X
Pandalus hypsinotus coon-stripe shrinp X X X
Pandalus danae dock shrinp X
Spirontocaris lamellicornis shrinp X
Lebbeus groenlandica shrinmp X
Eualus suckleyi shrinp X X
Bualus macilenta s hrinp X
Heptacarpus brevirostris shrinmp X
Crangon spp. gray or sand shrinp X X
Crangon dalli gray or sand shrinp X X X
Crangon communis gray or sand shrinp X X
Crangon munita gray or sand shrinp X
Selerocrangon boreas shrinp X
Argis spp. rock shrinp X
Argis lar rock shrinp X X
 Argis dentata rock shrinmp X X X X
Paracrangon echinata s hrinp X
Pagurus spp. hermt crab X
Pagurus ochotensis hermt crab X X X X
Pagurus capillatus hermt crab X X X X
Pagurus aleuticus hermt crab X X
Elassochirus tenuimanus hernmit crab X X X X
Labidochirus splendescens hermt crab X X
Paralithodes camtschatica red king crab X X X X X
Oregonia gracilis decorator crab X X X X
Hyas lyratus Lyre crab X X X X
Chionoecetes bairdi snow crab X X X X X
Cancer magister dungeness crab X X X X
Cancer oregonensis crab X
Pugettia gracilis kel p crab X X X X
Telmessus cheiragonus hairy crab X X X
Flustridae moss ani nal X
Flustrella gigantea moss ani mal X
SoLaster stimpsoni sun star X
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TABLE VI I

CONTI NUED
Sanmpl ing Mnths
Taxon Common Name APRIL JUNE JULY AUGUST NOVEMBER
Evasterias troschelii sea star X X
Leptasterias spp. sea star X
Orthasterias koehleri sea star X X
Pyenopodia helianthoides sunfl ower star X X
Strongylocentrotus green urchin X X X
droebachiensis. .
Parastichopus californicus  sea cucunber X X X
Urochordata tunicate X X
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Portlock Bank
March 1978 (Tables IX, XlI; Fig. 3)

In March 1978, 12 stations were occupi ed adjacent to Portlock Bank
by the Miller Freenan. The mean invertebrate bionass was |ow, 0.47 g/m?'.
The highest bionmass station was station 9 where the bionmass was 1.02 g/°
The mgj or phyla were Echinodermata (37.1% of the biomass), Arthropoda
(30.8%, and Mollusca (28.0%. Leading echinodernms were the sea star
Dipsacaster borealis (24.7X), the sea urchin Strongylocentrotus spp. (10.2%,
and the sea star Diplopteraster multipes (2.2% . Largest catches of Diplo-
pteraster came from stations 5 and 12. Inportant arthropods were
Chionoecetes bairdi and Paralithodes camtschatica whi ch made up 24. 6% and
5.0% of the total invertebrate biomass, respectively. H ghest catches of
Chionoecetes came from stations 3 and 4. Domi nant molluscs were the snail
Fusitriton oregonensis (14.5%, the snail WNeptunea lyrata (6.9%, and
Cctopus Sp. (4.49.

Kodi ak Shel f
June-July 1978 (Tables X, XI; Fig. 5)

In June-July 1978, 16 stations were occupied by the M.ller Freeman on
t he Kodi ak Continental Shelf. One station, station 2, was not considered

quantitative because the net was torn, however, fish stomachs were exam ned

fromthis station. The nean invertebrate bionass was 3. 94 g/mz. Art hr opods
made up 80.5% of the biomass. Paralithodes camtschatica and Chionocecetes
bairdi accounted for 50.9% and 42.4% respectively of the arthropod bi omass
and 41% and 34% respectively of the total invertebrate biomass. Para-
lithodes camtschatica was present at nine stations. Hi ghest catches of P.
camtachatica came from stations 7, 8 and 9. The king crab catch at stations
7 and 8 mainly consisted of ovigerous fenmales (78%. King crabs at station
9 were mainly cvigerous females (48% and adult males (46%.

Chionoecetes batrdi was present at 13 stations and |arge catches cane
fromstations 7, 12 and 13. Pandalus borealis also made up 4.2% of the
total biomass. Pandalus borealis was present at seven stations and was
most abundant at station 13.

The second | eading phyl um was Cnidaria, contributing 8.8% of the biomass.

Leadi ng cnidarians were the sea pen Ptilosarcus gurneyi (3.6% of the bionass),
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TABLE | X

PERCENT Bl OVASS COMPCSI TI ON OF THE LEADI NG | NVERTEBRATE SPECI ES
COLLECTED NEAR PORTLOCK BANK, MARCH 1978

% Biomass of % Bi omass of % Bi omass of

Phyl um Al Phyla Leadi ng Speci es Phyl um All Phyla
Echi noder mat a 41.1 Dipsacaster borealis 60. 1 24.7
Strongylocentrotus spp. 24.8 10.2
Diplopteraster multipes 5.4 2.2
Total s 90.3 37.1
Art hropoda 30.8 Chionoecetes bairdi 79.9 24.6
Paralithodes camtschatica 16.2 5.0
Total s 96.1 29.6
Mollusca 28.0 Fusitriton oregonensis 51.7 14.5
Neptunea lyrata 24. 8 6.9
octopus Sp. 15.6 4.4
Total s 92.1 25.8

Tot al 99.9
TABLE X

PERCENT Bl OVASS COVPOSI TION OF THE LEADI NG | NVERTEBRATE SPEC ES
COLLECTED ON THE KODI AK SHELF, JUNE - JULY 1978

% Bi omass of % Bi omass of % Bi omass of
Phyl um Al Phyla Leadi ng Speci es Phyl um All Phyla
Art hropoda 80.5 Paralithodes camtschatica 50.9 41.0
Chionoecetes bairdi 42. 4 U]
Pandalus borealis 5.2 4.2
Total s 98.5 79.3
Cnidaria 8.8 Ptilosarcus gurneyi 40. 4 3.6
Metridium spp. 28.6 2.5
26.0 2,3
Total s 95.0 8.4
Echi noder mat a 7.9 Eehinarachni us parma 47.1 3.7
Holothuroidea 41.72 3.3
Total s 88.3 7.0
Tot al 97.2
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TABLE X

| NVERTEBRATES TAKEN BY TRAW. ON THE KODI AK SHELF, 1978

x = Taxon Col | ected

Sanpl i ng Mont hs

Taxon Common_Nane MARCH ! JUNEZ

Porifera sponge X
Ant hozoa sea anenpbne, sea pea X

Stylatula gracile sea pen X X
Ptilosarcus gurneyi sea pen X
Actiniidae sea anenone X
Metridium senile sea anenone X
Polynoidae segnented worm - scale worm X

Ner ei dae segmented worm X

Aphrodita japonica segnented worm X

Modiolus modiolus northern horse mussel X
Pecten caurinus weat hervane scal | op X

Chlamys spp. scal l op X
Pododesmus macrochisma sea jungle X X
Astarte montagut Montagu's Astarte X
Astarte esquimalti clam X
Cyclocardia crassidens cockl e X
Clinocardium fucanum Fucan cockl e X
Fusitriton oregonensis Oregon triton X X
Nucella lamellosa frilled dogwi nkle X
Beringius kennicotti Kennicott's Buccinum X X
Neptunea lyrata common nort hwest Nept une X X
Neptunea pribiloffenstis Pribiloff Neptune X

Pyrolofusus harpa | ef t - handed Bucecinum X

Arcteomelon stearnsii Stearn's Volute X

Leucosyrinx cireinata snai | X

oct opus Spp. oct opus X

Pandalus borealis pink shrinp X X
Pandalus goniurus bunpy shrinp X

MARCH FEBRUARY

Pandalus hypsinotus coon-stripe shrinp X
Pandalopsis dispar side-stripe shrinp X X
Eualus biunguils shri np X
Heptacarpus cristata shrinp X
Crangor. spp. gray or sand shrinp X
Crangon dalli gray or sand shrinp X
Crangon communis gray or sand shrinp X
Argis lar rock shrinmp X
Argis dentata rock shrinp X
Pagurus spp. hermt crab X
Pagurus ochotensis hernit crab X X
Pagurus aleuticus hermt crab X X

lportlock Bank stations

’Kodi ak Shel f stations inclusive of one station on Portlock Bank

128



Taxon

TABLE X

CONTI NUED

Comon Nane

Sanmpl i ng Months

MARCH FEBRUARY

Pagurus capillatus
Pagurus kennerlyi
Pagurus hirsutiusculus
hirsutiusculus
Pagurus confragosus
Pagurus cOrn. utus
Elassochirus tenuimanus
Elassochirus cavimanus
Elassochirus gilli
Placetron wosnessenskii
Paralithodes camtschatica
Chionoecetes bairdi
Oregonia gracilis
Hyas Lyratus
Cancer oregonensis
Telmessus cheiragonus
Brachiopoda
Terebratalia transversal
Dipsacaster borealis
Gephyreaster swifti
Hippasterias spinosa
Pseudarchaster parelii
Henricia spp.
Henricia leviuscula
Diplopteraster multipes
Pteraster tesselatus
Crossaster papposus
Lophaster furcilliger
Solaster spp.
Solaster dawsoni
Asterias amurensis
Fvasterias spp.
Leptasterias polaris
Pycnopodia helianthoides
Echinarachnius parma
Brisaster townsendi
Strongylocentrotus spp.
Strongylocentrotus
droebachiensis

Strongylocentrotus purpuratus

Qphi ur oi dea
Gorgonocephalus caryt
Ophiopholis aculeata
Ophiura sarsi

hermt crab
hermt crab

hermt crab
hermt crab
hermt crab
hermt crab
hermt crab
hermt crab
scale crab
red king crab
snow crab
decorator crab
Lyre crab
crab

hairy crab

| anp shel

| anp shel
sea star

sea star

sea star

sea star

sea star

bl ood star
sea star

sea star
rose star
sea star

sun star

sun star

sea star

sea St ar

sea star
sunfl ower star
sand dol | ar
heart urchin
sea urchin

green urchin

purple urchin
brittlestar, basket star
basket star

brittlestar

brittlestar
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Taxon

TABLE X

CONTI NUED

Common__Nane

Sanpl i ng Mont hs

MARCH FEBRUARY

Holothuroidea
Molpadia spp.
Cucumaria spp
Urochordata

sea cucunber
sea cucunber
sea cucumnber
tunicate
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the sea anenone Metridium spp. (2.5%, and Actiniidae (2.3%. The |argest
catch of Ptilosarcus came from station 1.

Echi noderns ranked third in biomass (7.9%. Dom nant echinodernms
were the sand dollar Echinarachnius parma and sea cucunbers, Holothuroidea,
whi ch contributed 3.7%and 3.3%of the total biomass, respectively. Echin-

arachnius parma Was mainly taken at station 1.

Pl PE DREDGE DATA: DI STRIBUTI ON - RELATI VE ABUNDANCE

Pi pe dredge data col |l ected on the Kodiak Shelf in June-July 1978 and
February 1979 to aid in the identification of fish and invertebrate stomach
contents will be included in the Final Report.

REPRODUCTI VE  OBSERVATI ONS
Reproductive data collected throughout this study will be presented
in the Final Report.

Foop STUDI ES

Paralithodes camtschatica (king crab)
Izhut Bay

June 1978 (Tables XII, XIIl; Fig. 1)}

King erabs were collected for food analysis in Izhut Bay in June at
stations 7 and 8 of Area |. Twenty-two crabs were taken, of which, 55%
were ovigerous femal es and 36% were newshell males greater than 100 mmin
length. Twenty of the crabs were feeding on a total of 18 taxa. The nmean
percent fullness was 5.5 + 7.9% King crab stomachs were dom nated by
fishes; 55% by frequency of occurrence and 69% by wei ght. Arthropods,
echi noderms, and molluscs each accounted for |ess than 5% of the total
food weight.

Food exami ned from the intestines of Izhut Bay king crabs was simlar
to food found in the stomachs.

July 1978 (Tables X111, XIV, Fig. 1)

The 18 king crabs collected in July at Izhut Bay, Area I, station 9,
were conposed of ovigerous fenales (66.7% and newshell males greater than
100 mm in length (33.3%). All but one crab were feeding. N ne different
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TABLE X |

STOVACH CONTENTS OF KI NG CRABS COLLECTED VI A TRAWLS | N IZHUT BAY
June 1978. Mean depth 18416 neters

Nunmber Exam ned: 22

Nunmber Empty:. 2

Percent Conposition of Crab Cl asses: 1=9.1%; 2=54.5% 6=36.4%
Mean Length: 11511 nm

Mean Weight: 1200+364 g

Mean Percent Fullness: 5.5+7.9%!

Nunber of Prey Taxa: 18

DOM NANT PREY
# Freq. % by % by

Phyl um Species2 Occurrence? Wi ght Vol urme
Chordata Pi sces 55 68. 6 77.4

(fishes)
Art hropoda Hippolytidae 5 3.2 2.0

(shrinp)

Decapoda 23 0.3 0.5
Echinodermata Ophiuroidea 5 6.3 3.2

(brittle star)
Mollusca Clinocardium 14 1.4 0.9

ctliatum (cockl e)

Uni dentified plant nmaterial 32 14.0 10. 8
Unidentified animal material 28 4.2 4.1

'Based on all stomachs exam ned

‘Speci es or |owest |level of identification
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TABLE XII1

I NTESTI NE CONTENTS OF kinG craBs (Paralithodes camtschatica)
FROM THE KODI AK | SLAND REG ON, 1978

(N = Number of Intestines

Percent Frequency of
Cccurrence Based on

[ ntestine [ nt estines Total
Contents

Kiliuda Bay - 10-22 April, 1978 N=49

Z
1
=
\'

Enpty (32) 65. 3
Polychaeta (5) 29. 4 10. 2
Nuculana fossa (5) 29. 4 10. 2
Decapoda (5) 29.4 10. 2
Nucula tenuis (3) 17.6 6.1
Unidentified animl remains (3) 17.6 6.1
Pel ecypoda (2) 11.8 4.1
Ophiuroidea (2) 11.8 4.1
Hydrozoa (1) 5.9 2.0
Foramnifera (1) 5.9 2.0
Macoma sp. (1) 5.9 2.0
Clinocardium nuttallii (1) 5.9 2.0
Serripes groenlandicus (1) 5.9 2.0
Gast ropoda (1) 5.9 2.0
Trochidae (1) 5.9 2.0
Polinices sp. (1) 5.9 2.0
Balanus sp. (1) 5.9 2.0
Natantia (1) 5.9 2.0
Sedi nent (1) 5.9 2.0
Near Island Basin - 17 My, 1978 (SCUBA) N=35 N=35
Pl ant (22) 62.9 62.9
Pelecypoda (20) 57.1 57.1
Foram nifera (12) 34.3 34.3
Unidentified animal remains (12) 34. 3 34.3
Hydrozoa (11) 31.4 31.4
Owenia fusiformis (11) 31.4 31.4
Pectinariidae (10) 28.6 28.6
Strongylocentrotus sp. (10) 28.6 28.6
Macoma sp. (9) 25.7 25.7
Gol den fiber (9) 25.7 25.7
Sand (9) 25.7 25.7
Polychaeta (8) 22.9 22.9
Gastropod (8) 22.9 22.9
Balanus sp. (7) 20.0 20.0
Trochi dae (7) 20.0 20.0
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TABLE X |

cONTI NUED
Percent Frequency of
Qccurrence Based on
I ntestine I ntestines Tot al
Contents w th Food I ntestines
Protothaca staminea (6) 17.1 17.1
Hiatella aretica (5) 14*3 14. 3
Saxidomus gigantea (3) 6
Crabs (3) 6

Echinodermata (3)
Crucigera zygophora (2)
Amphipoda (2)

Decapoda (2)

Ophiuroidea (2)

Byssal thread (2)
Sabellariidae (1)

Eteone sp. (1)

Serpulidae (1)
Polyplacophora (1)

Yoldia sp. (1)
Clinocardium sp. (1)
Serripes groenlandicus (1)
Lyonsia bracteata (1)
Pectinidae (1
Cyclostremella concordia (1)
Polinices sr. (1)
Fusitriton oregonensis (1)
Li npet (1)

Fchinoidea (1)

Diamphiodia craterodmeta (1)
Asteroidea (1)

Fabriciinae (1)

NNNNNNNNNNNNNNNNNNNNWCHLHU'IU'Immm
O OWWOWWOWOWWOWOWOWOOWOWOWWOO gOWOWWOWOONNNNINOOOD
PRORRNRNRORORRRNRN RN NN N U001 01010 0 0
O OWWOWWOWOOWOWOWOOWOUOOWWOUOWOWOWOWOWONNNNNO

Pisces (1)
Egg (1)
Uni dentified material (1)

MLinn Island - 19 My, 1978 (SCUBA) N= 49 N=49
Pl ant (30) 61.2 61.2
Pectinariidae (29) 59.2 59.2
Pelecypoda (29) 59.2 59.2
Strongylocentrotus sp. (28) 57.1 57.1
Foraminifera (23) 46.9 46.9
Col den fiber (21) 42.9 42.9
Macoma sp. (19) 38.8 38.8
Balanus sp. (16) 32.7 32.7
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TABLE XI'I

CONTI NUED
Percent Frequency of
Qccurrence Based on
I ntestine I ntestines Tota
Content s with Food | ntestines

Trichotropis cancellata (15) 30. 30
Hiatella arctica (14) 28. 28
Trochi dae (13) 26. 26
Protothaca staminea (12) 24. 24,
Crabs (10) 20. 20.
Qphi ur oi dea (10) 20. 20.
Sand (10) 20. 20.
Gastropoda (9) 18. 18.
Hydrozoa (8) 16. 16
Amphipoda (8) 16. 16.
Polychaeta (6) 12, 12
Uni dentified animal remains (6) 12. 12
Owenia sp. (5) 10. 10.
Decapoda (5) 10. 10
Tonicella lineata (3)

Ma sp. (3)

Echi nodermata (3)

Bryozoa (2)

Crustacea (2)

Pi sces (2)

Charcoal ? (2)
Unidentified material (2)
Serpulidae (1)

Dexiospira sp. (1)
Mitrella gouldi (1)
Axinopsida serricata (1)
Clinocardium ciliatum (1)
Spisula polynyma (1)
Modiolus sp. (I.)
Crepidula sp. (1)
Fusitriton oregonensis (1)
Homalopoma sp. (1)
Polyplacophora (1)
Collisella sp. (1)
Mopalia sp. (1)
Crangonidae (1)
Ostracoda (1)

Atylus sp. (1)

Echi noi dea (1)

Wod (1)
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TABLE XII1

CONTI NUED
Percent Frequency of
Qccurrence Based on
I ntestine I ntestines Tot al
Contents with Food I ntestines
Feat her (1) 2.0 2.0
Byssal thread (1) 2.0 2.0
Izhut Bay - 7-22 June, 1978 N=28 N=29
Unidentified material (7) 87.5 77.8
Pi sces (5) 62.5 55.6
Sedi nent (3) 37.5 33.3
Pelecypoda (1) 12.5 11.1
Clinocardium ciliatum (1) 12.5 11.1
Clinocardium sp. (1) 12.5 11.1
Natantia (1) 12.5 11.1
Echinodermata (1) 12.5 11.1
Pl ant (1) 12.5 11.1
Gol den fiber (1) 12.5 11.1
Enpty (1) 11.1
Kiliuda Bay - 7-22 June, 1978 N=48 N=50
Nuculana fossa (29) 60. 4 58.0
Decapoda (26) 54.2 52.0
Balanus sp. (22) 45. 8 44.0
Pelecypoda (20) 41.7 40.0
Polychaeta (19) 39.6 38.0
Macoma sp. (16) 33.3 32.0
Axinopsida serricata (13) 27.1 26.0
Foranminifera (10) 20.8 20.0
Nucula tenuis (10) 20.8 20.0
Clinocardium ciliatum (10) 20.8 20.0
Gast ropod (10) 20.8 20.0
Uni dentified animl remains (10) 20.8 20.0
Turridae (7) 14. 6 14.0
Plant (6) 12.5 12.0
Clinocardivum sp. (4) 8.3 8.0
Trochidae (4) 8.3 8.0
Ophiuroidea (4) 8.3 8.0
Gol den fiber (4) 8.3 8.0
Modiolus modiolus (3) 6.3 6.0
Balanus crenatus (3) 6.3 6.0
Paguri dae (3) 6.3 6.0
Gabs (3) 6.3 6.0
Hydr ozoa (2) 4.2 4.0
Peisidice aspera (2) 4.2 4.0
Pectinariidae (2) 4.2 4.0
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TABLE X1

CONTI NUED
Percent Frequency of
Qccurrence Based on

I ntestine I ntestines Tot al

Contents with Food I ntestines
Li npet (2) 4.2 4.0
Unidentified material (2) 4.2 4.0
Sedi ment (2) 4.2 4.0
Enmpty (2) 4.0
Idanthyrsus armatus (1) 2.1 2.0
Cistenides sp. (1) 2.1 2.0
Serripes groenlandicus (1) 2.1 2.0
Sptsula polynyma (1) 2.1 2.0
Pandora sp. (1) 2.1 2.0
Hiatella arctica (1) 2.1 2.0
Puncturella sp. (1) 2.1 2.0
Natica clausa (1) 2.1 2.0
Ectoprocta (1) 2.1 2.0
Chionoecetes bairdi (1) 2.1 2.0
Pi sces (1) 2.1 2.0
Byssal thread (1) 2.1 2.0

Near Island Basin - 15 June, 1978 (SCUBA) N=31 N=32
Sand (25) 80. 6 78.1
Pel ecypoda (21) 67.7 65. 6
Plant (21) 67.7 65. 6
Balanus sp. (20) 64.5 62.5
Hydrozoa (19) 61.3 59.4
Gol den fiber (16) 51.6 50.0
Protothaca staminea (13) 41.9 40. 6
Unidentified animal remains (13) 41. 9 40. 6
Pectinariidae (12) 38.7 37.5
Crabs (12) 37.7 37.5
Strongylocentrotus sp. (10) 32.3 31.3
Owenia fusiformis (8) 25.8 25.0
Macoma sp. (6) 19. 4 18.8
Mya sp. (6) 19. 4 18. 8
Anphi poda (5) 16.1 15.6
Clinocardium sp. (4) 12.9 12.5
Gastropoda (4) 12.9 12.5
Pi sces (3) 9.7 9.4
Foraminifera (2) 6.5 6.3
Polychaeta (2) 6.5 6.3
Saxidomus gigantea (2) 6.5 6.3
Axinopsida serricata (2) 6.5 6.3
Balanus crenatus (2) 6.5 6.3
Unidentified material (2) 6.5 6.3
Myriochele heeri (1) 3.2 3.1
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TABLE XI |

CONTI NUED
Percent Frequency of
Qccurrence Based on

I ntestine I ntestines Tot al

Contents with Food I ntestines
Hiatella arctica (1) 3.2 3.1
Polinices sp. (1) 3.2 3.1
Mopalia sp. (1) 3.2 3.1
Balanus hesperius (1) 3.2 3.1
Echiurus sp. (1) 3.2 3.1
Ophiuroidea (1) 3.2 3.1
Byssal thread (1) 3.2 3.1
Enpty (1) 3.1

Anton Larsen Bay #1 - 16 June, 1978

( SCUBA) N=27 N=31
Pl ant (18) 66. 7 58.1
Pelecypoda (15) 55.6 48. 4
Sand (15) 55.6 48. 4
Balanus sp. (11) 40.7 35.5
Hydrozoa (9) 33.3 29.0
Owenia fusiformis (8) 29.6 25. 8
Pectinariidae (8) 29.6 25.8
Protothaca staminea (7) 25.9 22.6
Gol den fiber (7) 25.9 22.6
Macoma sp. (6) 22.2 19.4
Balanus crenatus (6) 22.2 19. 4
Unidentified animal remins (5) 18.5 16.1
Gastropoda (4) 14.8 12.9
Polinices sp. (4) 14.8 12.9
Unidentified material (4) 14.8 12.9
Enpty (4) 12.9
Polychaeta (3) 11.1 9.7
Mytilus edulis (3) 11.1 9.7
Crabs (3) 11.1 9.7
Trochidae (2) 7.4 6.5
Littorina sitkana (2) 7.4 6.5
Decapoda (2) 7.4 6.5
Wod (2) 7.4 6.5
Foraminifera (1) 3.7 3.2
Lumbrineris sp. (1) 3.7 3.2
Tellinidae (1) 3.7 3.2
Clinocardium sp. (1) 3.7 3.2
Axinopsida serricata (1) 3.7 3.2
Alvinia compacta (1) 3.7 3.2
Li npet (1) 3.7 3.2
Balarnus hesperius (1) 3.7 3.2
Balanus glandula (1) 3.7 3.2
Anphi poda (1) 3.7 3.2
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TABLE XI |

CONTI NUED
Percent Frequency of
Qccurrence Based on
[ ntestine I ntestines Tot al
Cont ent s with Food [ ntestines
Anton Larsen Bay #2 - 16 June, 1978 N=19 N =21
(SCUBA)
Plant (14) 73.7 66. 7
Hydrozoa (11) 57.9 52.4
Balanus crenatus (11) 57.9 52.4
Hiatella arctica (5) 26.3 23.8
Balanus sp. (5) 26.3 23.8
Pectinariidae (4) 21.1 19.0
Macoma sp. (4) 21.1 19.0
Gastropoda (4) 21.1 19.0
Pelecypoda (3) 15.8 14.3
Mytilus edulis (3) 15.8 14.3
Protothaca staminea (3) 15.8 1
Crabs (3) 15.8 1
Strongylocentrotus sp. (2) 10.5
Unidentified animal material (2) 10.5
Sand (2) 10.5
Enpty (2)

Foram nifera (1)
Polychaeta (1)

Nuculana fossa (1)
Axinopsida serricata (1)
Bucula tenuis (1)
Veneridae (1)

Alvinia compacta (1)
Trochi dae (1)

Paguri dae (1)

Echiurus sp. (1)

Ast eroi dea (1)

Wod (1)

Unidentified remains (1)

PhrArArEEARARAAERAAEPOOCOOCORS
00 00 00 0O GO OO CO OO 00 00 OO GO CO UT UT UT UT L W

oo oo
WWWWWWWWwWwwwww

Kodi ak Shelf - 19 June - 9 July, 1978 N = 184 N = 196
Unidentified animal renains (127) 69.0 64.8
Nucula tenuis (117) 63. 6 59.7
Muculana fossa (110) 59.8 56.1
Sedi ment (104) 56.5 53.1
Axinopsida serricata (98) 53.3 50.0
Blue thread (63) 34.2 32.1
Foram nifera {50) 27.2 25.5
Gastropoda (47) 25.5 24.0
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TABLE X!

CONTI NUED
Percent Frequency of
Qccurrence Based on
I ntestine I ntestines Tot al
Content s with Food I ntestines
Clinocardium ciliatum (45) 24.5 23.0
Pandora grandis (43) 23.4 21.9
Chionoecetes bairdi (43) 23.4 21.9
Decapoda (42) 22.8 21. 4
Pi sces (40) 21.7 20. 4
Polychaeta (27) 14.7 13.8
Echiuridae (26) 14.1 13.3
Ophiuridae (26) 14.1 13.3
Cucumaria sp. (26) 14.1 13.3
Cardiomya sp. (24) 13.0 12.2
Macoma sp. (23) 1.2.5 11.7
Pelecypoda (23) 12.5 11.7
Plant (21) 11.4 10.7
Cylichna alba (21) 11. 4 10.7
Pinnixa occidentalis (21) 11. 4 10.7
Serripes groenlandicus (18) 9.8 9.2
Natantia (18) 9.8 9.2
Gol den fiber (18) 9.8 9.2
Diamphiodia eraterodmeta (16) 8.7 8.2
Pandal i dae (15) 8.2 1.7
Red thread (13) 7.1 6.6
Dentalium sp. (12) 6.5 6.1
Amphi poda (12) 6.5 6.1
Empty (12) 6.1
Cistenides sp. (10) 5.4 5.1
Amphiuridae (10) 5.4 5.1
Lyonsia bracteata (8) 4.3 4.0
Yoldia sp. (7) 3.8 3.6
Ophiura sarsi (7) 3.8 3.6
Myriochele heeri (6) 3.3 3.1
Turbonilla sp. (6) 3*3 3.1
Clinocardium nuttallii (5) 2.7 2.6
Owenia fusiformis (4) 2.2 2.0
Turridae (4) 2.2 2.0
Natici dae (4) 2.2 2.0
Crustacea (4) 2.2 2.0
Echi noi dea (4) 2.2 2.0
Echinodermata (4) 2.2 2.0
Pecten sp. (3) 1.6 1.5
Clinocardium sp. (3) 1.6 1.5
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TABLE XI |

CONTI NUED
Percent Frequency of
Cccurrence Based on
I ntestine I ntestines Total
Contents with Food [ ntestines

Paguri dae (3)

Hydrozoa (2)

Retusa sp. (2)

Spisula polynyma (2)
Lepidepecreum coma-turn (2)
Balanus sp. (2)

Pugettia gracilis (2)
Bryozoa (2)
Strongylocentrotus sp. (2)
Feat her (2)

Nemat oda (1)

Pectinariidae (1)

Onuphi dae (1)

Cyclocardia sp. (1)
Psephidia lordi (1)
Cerithiopsis s p . &)
Alvinia sp. (1)

Polinices sp. (1)

Banki a setacea (1)
Diastylis paraspinulosa (1)
Geen thread (1)
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Izhut Bay - 9-12 July, 1978 N=13 N=18
Mud (8) 61.5 44. 4
Pi sces (6) 46. 2 33.3
Pelecypoda (5) 38.5 27.8
Enpty (5) 27. 8
Nuculana fossa (4) 30. 8 22.2
Polychaeta (3) 23.1 16.7
Gastropoda (2) 15.4 11.1
Crustacea (2) 15.4 11.1
Hydrozoa (1) 7.7 5.6
Axinopsida serricata (1) 7.7 5.6
Clinocardium ciliatum (1) 7.7 5.6
Clinocardium sp. (1) 7.7 5.6
Macoma sp. (1) 7.7 5.6
Plant (1) 7.7 5.6
CGol den fiber (1) 7.7 5.6
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TABLE X!

CcONTI NUED
Percent Frequency of
Qccurrence Based on
I ntestine I ntestines Tota
Contents wi th Food I nt estines
Kiliuda Bay - 9-21 July 1978 N=69 N =171
Nuculana fossa (47) 68.1 66
Meula tenuis (30) 43.5 42
Clinocardivm oiliatum (27) 39. 38.
Axinopsida serricata (26) 37. 36.
Macoma sp. (25) 36. 35.
Balanus sp. (20) 29. 28.
Gastropod (16) 23. 22.
Decapoda (15) 21. 21.
Chionoecetes bairdi (15) 21. 21.
Balarus crenatus (12) 17. 16.
Pectinariidae (8) 11. 11.
Clinocardium sp. (8) 11. 11.
Foraminifera (7) 10.
Polychaeta (7) 10.

Serripes groenlandicus (6)
pectini dae (6)

Idanthyrsus armatus (5)
Hiatella aqretica (5)
Trichotropis cancellata (5)
Turridae (4)

Uni dentified animal renmains (4)
Flabelligeridae (3)
Pelecypoda (3)

Pandora sp. (3)

Ophiuroidea (3)

Owenia fusiformis (2)
Stylarioides sp. (2)
Spilochaetopterus costarum (2)
Yoldia sp. (2)

Mya sp. (2)

Naticidae (2)

Natica clousa (2)

Oenopota sp. (2)

Collisella sp. (2)
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Strongylocentrotus droebachiensis (2) 2.
Pi sces (2) 2.
Plant (2) 2.
Sedi nent (2) 2.
Empty (2)

=
~

Hydrozoa (1)
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TABLE X |

CONTI NUED
Percent Frequency of
COccurrence Based on
I ntestine I ntestines Tot a
Cont ent s wi th Food I ntestines
Crucigera sp. (1) 1.4 1.4
Veneri dae (1) 1.4 1.4
Saxidomus gigantea (1) 1.4 1.4
Clinocardium rnuttallii (1) 1.4 1.4
Modiolus modiolus (1) 1.4 1.4
Trochidae (1) 1.4 1.4
Cylichna alba (1) 1.4 1.4
Buccinum sp. (1) 1.4 1.4
Turbonilla sp. (1) 1.4 144
Balanus rostratus (1) 1.4 1.4
Natantia (1) 1.4 1.4
Paguri dae (1) 1.4 1.4
Oregonia gracilis (1) 1.4 1.4
Ophiura sarsi (1) 1.4 1.4
Echinarachnius parma (1) 1.4 1.4
Eehiurus echiurus (1) 1.4 1.4
Kiliuda Bay - 8-23 August 1978 N=40 N=44
Macoma sp. (18) 45.0 40
Axinopsida serricata (14) 35.0 31
Nucula tenuis (12) 30.0 27
Nuculana fossa (12) 30.0 27
Sedi ment (10) 25.0 22
Gastropod (8) 20.0 18
Ani mal nmaterial (8) 20.0
Polychaeta (7) 17.5
Clinocardivum ciliatum (6) 15.0
Yoldia sp. (5) 12.5
Forami nifera (4) 10.0
Balanus sp. (4) 10.0
CGol den fiber (4) 10.0

Enpty (4)

Pel ecypoda (3)

Natantia (3)
Pectinariidae (2)
Paguridae (2)
Chionoecetes bairdi (2)
Plant (2)

Hydrozoa (1)

Nereis sp. (1)
Spiochaetopterus costarum (1)
Spi oni dae (1)
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TABLE XI ||

CONTI NUED
Percent Frequency of
Occurrence Based on

[ ntestine I ntestines Tot a

Cant ent s with Food I ntestines
Myriochele heeri (1) 2.5 2.3
Spisula polymyma (1) 2.5 2.3
Cylichnidae (1) 2.5 2.3
Cumacea (1) 2.5 2.3
Crustacea (1) 2.5 2.3
Ophiura sarsi (1) 2.5 2.3
Strongylocentrotus droebachiensis 1 2.5 2.3
Echinarachnius parma (1) 2.5 2.3
Pisces (1) 2.5 2.3
Zostera sp. (1) 2.5 2.3

Kiliuda Bay - 4-17 Novenber 1978 N=49 N=55
Unidentified animal material (38) 77.6 69
Sedi nent (29) 59.2 52
Macoma sp. (23) 46.9 41
Axinopsida serricata (20) 40. 8 36.
Pol I utant (14) 28.6 25
Enpty (14) 3?.

Chionoecetes bairdi (12)
Foram nifera (11)
Gastropoda (8)

Nucula tenuis (6)
Mueulana fossa (4)

Pi sces (4)

Decapoda (3)

Plant (2)

Polychaeta (2)

Yoldia sp. (2)
Turbonilla sp. (1)
Sabellidae (1)
Spiochaetopterus sp. (1)
Polynoidae (1)

Serripes groenlandicus (1)
Lyonsia bracteata (1)
Trochi dae (1)

Balanus rostratus (1)
Shrinmp (1)

Pandalus sp. (1)
Paguridae (1)

Fchiuridae (1)
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TABLE X'V

STOVACH CONTENTS OF KI NG CRABS COLLECTED VIA TRAWLS | N IZHUT BAY
July 1978. Mean Depth 177 neters

Nunber Exami ned: 18

Number Empty: 1

Percent Conposition of Crab Casses: 2=66.6% 6=33.3%
Mean Length: 115%11 nm

Mean Weight: 1217+257 g

Mean Percent Fullness: 10.3%10.4%%

Number of Prey Taxa: 9

DOM NANT PREY
% Freq. % by % by
Phyl um Species?® Qceur rence Wi ght Vol unme
Chordata Pi sces 78 92,8 92.2
(fishes)
Mollusca Nuculana sp. 11 0.7 0.6
(clam
Clinoeardium spp. 11 0.4 0.4
(cockl e)
Axinopsida sp. 6 0.4 0.2
(clam
Unidentified plant material 28 4.2 4.1

'Based on all stomachs exam ned
‘Speci es or lowest |level of identification
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prey taxa were identified. The mean fullness was 10.3 * 10.4% As in

June, the leading prey was fishes; 78% by frequency of occurrence and 92.8%

of the total food weight. Molluscan prey was only 1.5% of the total weight.
Food found in the intestine of Izhut Bay king crabs was sinmilar to food

found in the stonmchs.

Kiliuda Bay
April 1978 (Tables XIIl, XV; Fig. 2)

Forty-nine king crabs collected in Kiliuda Bay in April came from
stations 576, 577, 578, 579, 580 and SHR. Only 16 (33% of the crabs
collected contained food. Twenty different taxa were identified. The
mean fullness of the 49 stomachs was 1.9 * 8.1%  The crab class conposi-
tion was mainly ovigerous females (57.1% and newshell nal es greater than
100 nmin length (22.4%. No single prey donminated the stomach contents.
The bival ve molluscs Nuculana sp., Clinocardium spp. and Nucula tenuis each
made up 2% or less of the total prey weight. Decapod crustaceans (crabs
and/or shrims) were found in 8% of the crab exanmined but only accounted
for 3.2% of the weight. Fishes were found in 2% of the crabs and accounted
for 6.7% of the weight. Seventy percent of the food weight was unidentified
animal material.

Food found in the intestines of Kiliuda Bay king crabs was sinilar

to food found in the stomachs.

June 1978 (Tables XIII, XVI; Fig. 2)

Ei ghty-three king crabs collected in Kiliuda Bay in June were of nixed
conposition i.e., 12% were ovigerous females, 8.4% were newshell nal es |ess
than 100 mmlong, 3.6% were oldshell nales |less than 100 mm 18. 1% were new-
shell males greater than 100 nm 55.4% were oldshell mal es greater than
100 mm and 2.4% were very oldshell males greater than 100 mm Al Kking
crabs examined came from seven stations: 3, 4, 5 576, 578, 579 and 580.

Most crabs examined were feeding (9.5%. A total of 44 different prey taxa
were identified. The mean fullness was 6.9 * 9.3% Inportant prey, in
terns of percent of total prey weight, were pelecypod molluscs (clans),
specifically, WNuculana sp. (14.4%) and Macoma spp. (13.9%. Crustaceans
wer e dom nated by barnacl es, Balanus spp., (32% and decapods 6.3%. Fishes
also accounted for 8.3% of the prey weight.
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TABLE XV

STOMACH CONTENTS OF KING CRABS COLLECTED ViA TRAWS IN KILIUDA BAY

April 1978. Mean Depth 38.6x30.4 neters

Number Exami ned: 49
Number Enpty: 33

Percent Composition of Crab C asses: 1=4.
7=2.

Mean Length: 118+30 mm

Mean Weight: 1411x1059 a

Mean Percent Fullness: 1.938.1%1
Nurmber of Prey Taxa: 20

1%5 2=57.1%; 3=6.1%; 6= 22.4%
0%; 8=8.2%

DOM NANT PREY
% Freq. % by % by

Phyl um Species? Qceur rence Wi ght Vol unme
Mollusca Nuculana sp. 4 2.3 2.0

(clam

Clinocardium S,,. 6 1.0 1.4

(cockl e)

Nucula tenutis 4 0.8 0.7

(clam)
Art hropoda Decapoda 8 3.2 1.4
Chordata Pi sces 2 6.7 6.6

(fishes)
Unidentified animal material 14 70.7 77.6
Unidentified plant materi al 8 1.0 1.5

1gased on all stonachs exanined

‘Speci es or lowest level of identification
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TABLE XV

STOVACH CONTENTS OF KING CRABS COLLECTED VI A TRAWS | N KILIUDA BAY
June 1978. Mean depth 46%25 neters

Number Exam ned: 83

Nunmber Enpty: 5

Percent Conposition of Crab O asses: =12,0%; 3=8.4% 4=3.6% 6=18.,1%;
=55.4% 8=2.4%

Mean Length: 117£35 nm

Mean Weight: 1786?2377 ¢

Mean Percent Fullness: 6.9+9,3%1

Number of Prey Taxa: 44

DOM NANT PREY

% Freq. % by 7 by
Phyl um Species? Cccurrence Wi ght Vol une
Mollusca Nuculana Sp. 42 14. 4 9.6
(clam
Macoma spp. 28 13.9 12.6
(clam
Pelecypoda 42 1.6 2.6
(cl ans)
Mucula tenuis 23 2.5 2.6
(clam
Clinocardium spp. 11 1.5 1.1
(cockl e)
Anthropoda Balanus spp.’ 35 32.3 29.3
(barnacl e)
Decapoda 40 6.3 8.2
Chordata Pi sces 7 8.3 9.7
(fishes)
Annelida Polychaeta 22 1.6 2.6
(segmented wor ns)
Unidentified animl material 31 4.7 6.8
Uni dentified plant materi al 30 1.4 0.8

1Based on all stomachs exani ned
‘Speci es or lowest level of identification

3Includes sone Balanus crenatus
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Food found in the intestines of Kiliuda Bay king crabs was sinilar to

food found in the stomachs.

July 1978 (Tables XIII, XVII; Fig. 2)

Seventy-one king crabs were collected in Kiliuda Bay in July at
stations 1, 4, 6, 576, 578, 579, 580 and SHR  The crabs were nainly
ovigerous females (57.5%, oldshell males greater than 100 mmin carapace
length (18.3%, and newshell nales greater than 100 mm (11.3%. Al but
one crab contained food. T ne nean percent fullness was 8.8 £ 9.5%
Sixty-five different taxa were identified as prey. The npbst inportant
prey itens, in ternms of percent of total food weight, were the Arthropoda.
Bar nacl es, mminly Balanus crenatus, accounted for nmore than 50% of the food
wei ght.  Chionocecetes bairdi occurred in 27% of the stonmachs exani ned but
made up only 5.1% of the weight. Another inportant food group was the Pele-
cypoda (clanms, cockles). The clams Nuculana spp. and Macoma spp. accounted
for 15.8% and 11.1% of the weight, respectively. Nucula tenuis and Clino-
cardiun ciliatum contributed 4.8% and 2.5% of the weight, respectively.

Fi shes conposed 1.4% of the food weight.
Food from the intestines of these king crabs was simlar to food found

in the stomachs.

August 1978 (Tables X II, XVIII; Fig. 2)

Forty-four king crabs were collected for food analysis at stations 2,
4, 5, 579 and SHR  The crabs were mainly conposed of newshell males
greater than 100 mmin length (43.2%, oldshell nales greater than 100 mm
(25%, and ovigerous females (25%. Twelve of the crabs had enpty sto-
machs.  The nean percent fullness was 1.9 + 3.2% Thirty different prey
taxa were identified. Prey was dom nated by pelecypod molluscs, specifically,
Macoma sp. (48.3% of weight), Nuculana sp. (11.4%, and Nucula tenuis (7.29%).
Decapods occurred in 11% of the stomachs but accounted for only 0.9% of the
weight.  The sea urchin Strongylocentrotus droebachiensis occurred in only
2% of the crabs but accounted for 15.2% of the weight.

Food found in the intestines of Kiliuda Bay king crabs was sinmilar to

food found in the stomachs.
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TABLE XVI

STOVACH CONTENTS OF KI NG CRABS COLLECTED VIA TRAWS | N KILIUDA BAY
July 1978. Mean Depth 52#31 neters

Nunber Examined: 71

Nunber Empty: 1

Percent Conposition of Crab O asses: é=g-§§= 2=57.7% 6=11.3%; 7=18.3%;
=Z. 0

Mean Length: 115%18 mm

Mean Wi ght: 1319£506 ¢

Mean Percent Fullness: 8.8 +9.5%1

Nunber of Prey Taxa: 65

DOM NANT PREY

% Freq. % by % by
Phyl um Species? Qceurrence Wi ght Vol une
Art hropoda Balanus crenatus 20 37.8 33.9
(barnacl es)
Balanus spp. 27 10.2 8.5
(barnacl es)
Balanus rostratus 14 2.6 2.4
(barnacl es)
Chionoecetes bairdi 27 5.1 6.5
(snow crab)
Molluseca Nuculana spp. 63 15.8 12.0
(clams)
Macoma spp. 38 11.1 12.0
(clams)
Nucula tenuis 39 4.8 5.4
(clam
Clinocardium 31 2.5 3.3
etliatum (cockl e)
Chor dat a Pi sces 8 1.4 1.8
(fishes)

IBased on all stomachs exani ned
*Speci es or |owest |evel of identification
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TABLE XVII1

STOVACH CONTENTS OF KING CRABS COLLECTED VIA TRAW.S I N KILIUDA BAY
August 1978. Mean Depth 7127 neters

Nunber Examni ned: 44

Nunmber Enpty: 12

Percent Conposition of Crab Casses: 1=4,5%; 2=25% 3=2.3% 6=43.2% 7=25%
Mean Length: 113%#18 mm

Mean Weight: 1217*394 g

Mean Percent Fullness: 1.9+3,2%!

Nunber of Prey Taxa: 30

DOM NANT PREY
% Freq. % by % by
Phyl um Speci es* Qccurrence Wi ght Vol une
Mollusca Macoma sp. 41 48. 3 40.1
(clam
Nuculana sp. 23 11.4 8.4
{(clam)
Nucula tenuis 20 7.2 8.2
(clam)
Art hr opoda Decapoda 11 0.9 1.2
Pandalus sp. 2 2.4 2.6
(shrinp)
Echi nodermata  Strongylocentrotus 2 15.2 18.0
droebachiensis

(sea urchin)

lBased on all stomachs exanined
‘Species or |owest level of identification

151



Novenber 1978 (Tables X I, XX, Fig. 2)
Fifty-five king crabs were collected for food analysis in Area | at

stations 7 and SHR.  The crabs were mainly conposed of juvenile females
(32. 7%, ovigerous females (36.4%, and newshell males greater than
100 mm (18.2% . Forty-nine (89% of all crabs exam ned) contained food.
The nmean percent fullness was 7.8 * 12.4% and the total identified
food taxa was 28. Molluses and arthropods were the dom nant foods.
Leadi ng molluses were the clams Macoma sp. (18.8% of the total weight) and
Axinopsida serricata (4.9%, and gastropod (0.5%. Arthropods were
doni nated by Chionoecetes bairdi (3.4% and Pandalus sp. (18.1% . Fishes
conmposed 5.7% of the prey weight.

Food found in the intestines of Kiliuda Bay king crabs was simlar

to food found in the stomachs.

Near |sland Basin
May 1978 (Tables X I, XX, Fig. 3)

In early May 1978, large concentrations of king crabs were located in
Near |sland Basin adjacent to the Kodiak city boat harbor. The crabs were
first sighted froma skiff as they congregated just below the exposed |ow
intertidal region. Portions of the crabs were uncovered. Subsequent SCUBA
diving reveal ed several hundred crabs in the lowintertidal and shall ow sub-
tidal regions. Al crabs appeared to have new exoskel etons. King crabs
were observed feeding on green algae, polychaetous annelids, clanms - Proto-
thaca staminea, Mya avenaria -, Balanus spp., Strongylocentrotus
droebachiensis, and sea stars - Pycnopodia helianthoides and Evasterias
troschelii. Small king crabs (15 mmin length) were found under rocks.

Diving was again acconplished at the Near Island Basin site in md-
My . King crabs were congregated in the shallow sub-tidal region only.
A few crabs were observed feeding on the cockle Clinocardium nuttallii.
Thirty-five crabs were randomy collected for stomach analysis. The crabs
were mainly immture males and fenales, although sone mature individuals
of both sexes were taken.

Al'l crabs taken in mid-May contained food. Thirty-seven prey taxa
were identified, and the nmean percent fullness was 4.9 = 7.5% Prey itens
domi nating the stomach weight were molluses, specifically Macoma spp.
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TABLE XIX

STOVACH CONTENTS OF KING CRABS COLLECTED vr4 TRAWS I N KILIUDA BAY
Novenber 1978. Mean Depth 89,5+10.6 neters

Number Exam ned: 55

Nunmber Enpty: 6

Percent Composition of Crab Classes: 1=32.77%; 2=36.4% 5=5.5% 4=3.6%
6=18.2%; 7=3. 6%

Mean Length: 10514 mm

Mean Weight: 981+416 g

Mean Percent Fullness: 7.8+12.4%!

Nunber of Prey Taxa: 28

DOM NANT PREY

% Freq. Z by % by
Phyl um Species? Cccurrence \éi ght Vol une
Mollusca Macoma sp 44 18.8 16.5
(clam
Axinopsida 24 4.9 4.1
serricata
(clam
Gast ropoda 13 0.5 0.6
(snail)
Art hropoda Chionoecetes batrdi 24 3.4 2.9
(snow crab)
Pandalus Sp. 4 18.1 18. 6
(shrinmp)
Chordat a Pi sces 7 5.7 5.5
(fishes)
Unidentified animal material 31 25.7 25.9
Unidentified plant materi al 47 14. 4 12.8
Sedi nent 64 0.8 1.4

1Based on all stomachs exani ned

*Speci es or |owest level of identification
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TABLE XX

STOVACH CONTENTS OF KI NG CRABS COLLECTED VIA SCUBA | N NEAR | SLAND BASI N

May 1978, Mean Depth 5 neters

Nunber Exam ned: 35
Number Enpty: O

Percent Composition of Crab Casses: 1=34.3%; 2=17.1%; 3=5.7% 6=42.9%
Mean Length: 106%10 nm
Mean Weight: 958+315 g
Mean Percent Fullness: 4.9+7.5%
Nunber of Prey Taxa: 37
DOM NANT PREY
% Freq. % by % by
Phyl um Species? Occur rence Wi ght Vol une
Mollusca Macoma spp. 29 17. 4 18.8
(clam)
Mya sp. 9 2.5 2.4
(clam
Trochidae 14 <0.1 0.2
(snails)
Protothaca staminea 9 < 0.1 0.1
(clam)
Echi noder mat a Echinoidea 14 16.8 14.7
(urchins)
Asteroidea 3 7.0 7.0
(sea stars)
Annelida Owenia fusiformis 37 <0.1 0.7
(tube-dwel ling worm
Pectinariidae 23 <0.1 0.4
(tube-dwelling worm
Art hropods Balarus spp. 23 0.8 5.0
(bar nacl es)
Unidentified animal material 57 42.1 31.1
Uni dentified plant materi al 66 2.7 3.9

lgpecies or |owest level of identification

154



(17.4%, and echinoderns, specifically sea urchins (16.8%. Oher inpor-
tant molluscs were the clams Mya sp. (2.5%. Protothaca staminea and
gastropod of the famly Trochidae each accounted for < 0.1% of the total
food weight. Sea stars consisted of 7% of the total food weight. The
annelids, Owenia fusiformis and pectinarids, and barnacl es, Balanus spp.,
were frequently found anmong stomach contents although they contributed
little to the overall volune.

Intestines were not exam ned for food content.

June 1978 (Tabl es XITII, XXI; Fig. 3)

The Near Island Basin site was revisited in md-June. Crabs were
in the sane location as in My, however, unlike the aggregative behavior
of crabs in My, individuals in June were nmainly solitary. The crab class
composition was also the sanme as in May. Crabs were observed feeding on
Protothaca staminea. Dense clouds of nud in deeper water suggested that
crabs were actively feeding in the inmrediate vicinity. Thirty-two King
crabs were randonly collected for food analysis. Al contained food.

Thirty prey taxa were identified and the nean percent stomach full-
ness was 7.6 * 7.6% Barnacles were the npst inportant prey contributing
33% of the food weight. Unidentified pelecypods (10.6%, Mocoma spp. (3.5%,
and Protothaca staminec (0.3%, were the nost inportant clams. Once again
annelid worms were dom nated by Owewnia fusiformis and pectinarids, the
latter wornms were frequently taken but added little to the total prey
wei ght .

Food exami ned fromthe intestines of Near Island Basin king crabs
was simlar to food found in their stonachs.

McLinn |sland
May 1978 (Tables X1, XXII; Fig. 3)

Diving near McLinn Island in md-Muy yielded 49 king crabs for stonach
analysis. Crabs were not wdely dispersed, but were found in aggregates
of 4-8 crabs at a nean depth of 9 m Myst crabs were inactive at the tine
of capture. Mbst were inmmture, newshell crabs of both sexes (mean |ength
100 + 9 mm). All crabs examined in the |aboratory contained food (48 dif-
ferent prey taxa) with a nean percent fullness of 9.3 £ 11.8% Dom nant
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TABLE XXl

STOVACH CONTENTS OF KING CRABS COLLECTED VI A SCUBA IN NEAR | SLAND BASIN

June 1978. Mean Depth 6 neters

Nunmber Exami ned: 32
Nunmber Enpty: O

Percent Conposition of Crab Casses: 1=21.97; 2=12.5%; 3=12.5; 6=53. 1%

Mean Length: 110x17 nm
Mean Weight: 10721515 g
Mean Percent Fullness: 7.6%7.6%
Nunber of Prey Taxa: 30

DOM NANT  PREY

% Freq. % by % by
Phyl um Species! Qceurrence Vi ght Volume
Mollusca Pelecypoda 44 10. 6 11.6
(cl ans)
Mya sp. 19 14.2 9.4
(clam
Macoma Sp. 31 3.5 3.3
(clam)
Protothaca staminea 38 0.3 2.7
(clam
Art hr opoda Balanus spp.? 63 33.9 22.2
(barnacl e)
Annelida Owenia  fusiformis 50 3.4 4.4
(tube-dwelling worm
Pectinariidae 28 0.2 1.6
(tube-dwelling worm
Unidentified animal material 69 23.3 20.3
Sedi nent 66 0.5 4.3

lgpecies or lowest level of identification

2Tncludes Balanus crenatus
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TABLE XXI'I

STOVACH CONTENTS OF KI NG CRABS COLLECTED VIA SCUBA | N NEAR Mc1.INN | SLAND
May 1978. Mean Depth 9 neters

Nunber Exami ned: 49

Number Enpty: O

Percent Conposition of Crab Casses: 1=42.9%; 2=22.4% 3=18.4% 6=16.3%
Mean Length: 100+9 mm

Mean Weight: 758?183 g

Mean Percent Fullness: 9.3%#11.8%

Nunber of Prey Taxa: 48

DOM NANT PREY
% Freq. % by % by
Phyl um Species! Qccurrence Wi ght Vol une
Mollusca Pelecypoda 49 30.3 31.4
(cl ans)
Trichotropis 29 8.5 6.5
cancellata
(snail)
Hiatella arctica 43 5.1 4.2
(clam)
Macoma sp. 41 1.5 1.3
(clam)
Protothaca staminea 18 0.9 0.8
(clam
Art hropoda Decapoda 40 2.7 1.5
Balanus spp.2 27 1.5 1.4
(bar nacl es)
Unidentified aninmal material 82 16. 8 16.6
Unidentified plant material 69 3.3 3.9
Unidentified materi al 51 16.1 16.7

lspecies or |owest level of identification

2Tncludes Balanus crenatus
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prey itens were molluses and crustaceans. Unidentified clanms were the
mai n molluscs taken and contributed 30% of the weight. [Inportant clams
that were identified were Fiatella arciica (5.1%, Macoma spp. (1.5%, and
Protothaca staminea (0.9% . The snail Trichotropis cancellata contributed
8.5% by weight. Unidentified decapods (2.7% and Balanus spp. (3.3%
were the nost inmportant crustaceans.

Food exami ned fromthe intestines of McLinn Island king crabs was
simlar to food found in their stomachs.

An attenpt was made to |locate king crabs via SCUBA in the shallows
of Kalsin and Wenans Bay in md-May. No crabs were found although they
were reported one week earlier by ADF&G divers.

The McLinn |sland site was revisited in md-June and no crabs were
f ound.

Food exam ned from the intestines of MLinn Island crabs was simlar

to food found in their stomachs.

Anton Larsen Bay - Site #1
June 1978 (Tables X111, XXIII; Fig. 3)

Two sites were exam ned by SCUBA in Anton Larsen Bay to obtain king
crabs. One collection (site #1) was made across the bay from the boat
ranp. The dive began on a steep slope at 19 m  Ascending up the slope
toward shore it was apparent that barnacles had recently been renoved
fromthe rocky substrate. King crabs were observed at 5 m depth as single
individuals or groups of 2-4. All were actively feeding. Thirty-one crabs
were collected, of which 9.4% were ovigerous femal es and 81. 3% were old-
shell males. Only four of the crabs examined in the laboratory did not
contain food. The nean percent fullness of all crabs examned was 4.4 *
5.2% Stomach contents were dominated by Balanus spp. Barnacles nade up
56. 2% of the stonmach weight. Molluses, specifically Macoma spp. (4.0%,
gastropod (1.5%, Protothaca staminea (0.5%, and Clinocardium spp. (0.8%
were also inportant. Hydroids were frequently taken (52% but vyielded
only 0.2% of the vol ume.

Food examined from the intestines of Anton Larsen Bay site #1 king

crabs was simlar to food found in their stomachs.
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TABLE XXIIiI

STOVACH CONTENTS OF KING CRABS COLLECTED VvIA SCUBA AT ANTON LARSEN BAY
Site #1. June 1978. Mean Depth 5 neters

Nunber Exani ned: 31

Nunber Empty: 4

Percent Composition of Crab C asses: 1=6,3%; 2=9.4% 6=3.1%; 7=81.3%
Mean Length: 11813 nm

Mean Weight: 1356?7465 g

Mean Percent Fullness: 4.4%5.2%1

Nurmber of Prey Taxa: 21

DOM NANT PREY
% Freq. % by % by
Phyl um Species? Qceurrence Weight Vol une
Art hropoda Balanus spp. 39 41.5 31.5
(barnacl es)
Balanus crenatus 13 14.7 9.9
(barnacl e)
Mollusca Macoma spp. 16 4.0 5.3
(clam
Gast ropod 10 1.5 2.1
(snail)
Protothaca staminea 10 0.5 0.4
(clam
Clinocardium spp. 3 0.8 1.0
(cockl e)
Cnidaria Hydr ozoa 52 0.2 0.9
(hydroid)
Annelida Owenia  fusiformis 16 0.2 0.6
(tube-dwelling worm
Unidentified plant naterial 71 15.7 19.4
Unidentified animal material 32 4.5 6.4
Sedi ment 32 < 0.1 0.6

1Based on all stomachs exani ned
‘Speci es or |owest level of identification
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Anton Larsen Bay - Site #Z
June 1978 (Table XII1, XXIV; Fig. 3)

The second collection of king crabs in Anton Larsen Bay was in a rocky,
kel p-covered region approximtely 1.8 kmwest of the boat ramp. A few crabs
were observed feeding on barnacles. Approximately 12 large and very old-
shell male king crabs were found dead and decaying in this region. Twenty-
one crabs were collected at an average depth of 9 m 40% were ovigerous
femal es and 50% were oldshell males of mxed maturity. Al crabs exam ned
in the laboratory, except one, contained food. Food was simlar to that
found in the crabs at site #1. Barnacles, mainly Balanus erenatus, accounted
for 77% of the total prey weight. Mjor molluscs consisted of unidentified
clams (1.8%, Protothaca staminea (1.7%, Hiatella arctica (0.3%, and
Macoma spp. (1.1% . Hydroids were found in 76% of the crabs exam ned, but
accounted for only 0.2% of the weight.

Food examined from the intestines of king crabs from Anton Larsen Bay
site #2 was simlar to food found in their stonachs.

Kodi ak Shel f
June-July 1978 (Tables X I, XXV, XXVI; Fig. 5)

The June-July cruise on the Kodiak Shelf yielded 196 king crabs from
nine stations. One hundred and eighty-seven crabs (95% had food in their

stomachs. The crabs were muinly composed of ovigerous females (42.9% and
newshel | nales greater than 100 nmin carapace length (42.3% . The nean
percent fullness was 9.1 * 10% Al though station 14 had the highest nean
percent stomach fullness, 21.4 + 18.2% only four crabs were collected and
examned. Crabs of stations 13 and 9 al so had high stomach fullnesses,
16.2 + 26. 7% and 13.5 * 9.1% respectively. King crabs from station 9 had
the highest diversity of prey taxa (63) and the highest diversity of prey
taxa within a single crab (25). The fullest king crab stomach was 78.1%
full; a 112 nm ovigerous female fromstation 13. This crab was feeding on
Chionoecetes bairdi and fi sh.

Ei ghty-six different prey taxa were identified fromcrabs taken at all
stations. Dominant prey belonged to three phyla: Mollusca, Arthropoda and

Chordata. O ans were the nost inportant molluscs. The clams Nuculana spp.
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TABLE XXV

STOMACH CONTENTS OF KING CRABS COLLECTED vzA SCUBA AT ANTON LARSEN BAY

Site #2. June 1978. Mean Depth 9 neters

Nunber Exami ned: 21

Number Empty: 1

Percent Composition of Crab Casses: 1=10%; 2=40% 7=50%
Mean Length: 121£20 mm

Mean Weight: 1380+791 g

Mean Percent Fullness: 11.3+14,2%!

Nunber of Prey Taxa: 30

DOM NANT PREY
% Freq. % by % by
Phyl um Species? Qceur rence’ V\éi ght Vol une
Art hropoda Balanus crenatus 48 71.6 66.5
(bar nacl es)
Balanus spp. 33 5.7 5.6
(bar nacl es)
Mollusca Pel ecypoda 38 1.8 2.0
(cl ans)
Protothaca staminea 24 1.5 1.7
(clam
Hiatella arctica 33 0.3 0.7
{(clam)
Macoma spp. 14 1.1 0.9
(clam)
Cnidaria Hydr ozoa 76 0.2 0.8
Unidentified plant material 71 4.2 5.1

1Based on all stomachs exam ned

‘Specfes or |owest |level of identification
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TABLE XXV

STOVACH CONTENTS OF KING CRABS COLLECTED VIA TRAWS ON THE KODI AK SHELF
June-July 1978. Mean Depth 11844 neters

Nunber Exam ned: 196
Number Enpty: 9

Percent Conposition of Crab O asses: 1=5.67%; 2=42. 9%

7=6.1%; 8=1%
Mean Length: 119%18 mm
Mean Weéight: 13791669 g
Mean Percent Fullness: 9.1x10%!
Number of Prey Taxa: 86

DOM NANT PREY

3=2%; 6=42.37%;

% Freq. Z hy Z by
Phyl um Speci es’ Qccurrence Wi ght Vol une
Mollusca Nuculana spp. 57 22.5 20.2
(clams)
Mucula tenuis 56 8.4 7.1
(clam)
Pandora grandis 20 2.7 2.2
(clam)
Clinocardium spp. 26 < 0.1 0.7
(cockl e)
Arthropoda Decapoda 27 6.0 6.4
Chioncecetes bairdi 26 4.4 4.4
{snow crab)
Pinnixa occidentalis 11 9.4 9.7
(pea crab)
Chordata Pi sces 29 19.6 20.7
(fishes)
Unidentified animal material 60 10.4 10. 3

lBased on all stomachs exam ned
*Speci es or |owest level of identification
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Station Nane

i Depth, m

Nunber exam ned
Nurber enpty

r crab conposition

X% Fulness

Prey taxa
Domi nant prey-% w.

Station Name
Depth, m

Number exani ned

Number empty

» Crab conposition

%z Full ness
Prey taxa
Domi nant prey-% wt.

Station Nanme

X Depth, m
Nunber exami ned

Nurmber empty

1 Crab conposition
w Fullness

Prey taxa

Domi nant prey-% wt.

TABLE xxv1

STATI ON DATA AND STOVACH CONTENTS o ke CRABS COLLECTED v

1
68

7

0
2=100%

5.6:7.1%
15
veid. Aninal-21.4

Ophiura sarsi-21.3
Paguridae-2.2

10
126
16
1
2=37%; 6=447; 7=06%;
8=12%
8.3+10.6%
33
Pi sces-40. 33

Unid. animal-20.1

Nuculana fossa-13.4
Nucula tenuis-4.8

Echiuridae-2.1
Axinopsida
serricata-1.0

14
176
4
0
2=25% 6=75%
21.4%18.2%

Pi sces-55.6

Decapoda-4. 3

tnid. plant-4.2

Nucu lana fossa-4. 1
Chionoecetes
batrdi-3.1

June-Jul'y 1978

1
95
3
b
1=18;% 2=39% 3=3%
6=39%

4.5%5.8%

21

Decapoda-37. 1

Nucu la tenuis-21, 2
Nuculana fossa=~19.5

Axinopsida
serricata-3 .4

11
117
16
1

1=6%; 2=447; 3=6%
6=31% 7=12%
6.8+60%

14

tnid. ani nal-46.9

Pisces~30.0

Decapoda-t. 3

Para 11 thodes
camtschatica-3.8
Axinopsida
serricata-<0. 1
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trRawLs ON THE xoprax suELF

8

73

40

0

1=57; 2=45% 3=5%
6=35% =102
5.376. 5%

26

Pisces-32.2
Nucula tenuis-14. 6
fiueu lana fossa-9. 3
Decapoda-8. 1

Yoidia sp. -6.9

Macoma spp. -7

Clinocardiun SP. - 0.2

Axinopsida
gserricata-<0. 1

12
135
28
1
1=4z; 2=36% 6=53%
7=1%

11.7%6. 8%
21

Pinniza
occideztalis-47. 3

Pisces-23. 0

Unid. animal-17.7
Decapoda-3. 2
Macoma SPP. - 1.4

Axinopsida
serricata~0.4

140
44
0
1227, 2=43% 6=50%
7=4%

13.5%9.17%

63

Nuculana spp.-6l.4
Nuculq tenuis-13.9
Pandora grandis-9.0
Unid. animl- 3.8

Chionoecetes
bairdi -3.4

Axinopeida serricata-0.5

13
173
8
0
2=37% 6=502; 7=12.5%

16.7+26.7%
10
Pisces-46.9

Chionoece tes
bairdi-31.0

nid. Plant-1?. 3



and Nucula tenuis made up 22.5% and 8. 4% of the weight, respectively, and

were inportant prey at stations 7, 8 9 and 10. Inportant arthropods were
uni dentified decapods (6.0%, Chionoecetes bairdi (4.4%, and the pea crab
Pinniza oceidentalis (9.4% . The decapods were inportant prey at stations

7, 8, 11, 12 and 14. Chionoecetes bairdi was inportant prey at stations 9,
13 and 14, and Pinnixa occidentalis was inportant at station 12. Fishes
accounted for 19.6% of the weight and were found in 29% of the crabs.
Fi shes were inmportant prey at stations 8, 10, 11, 12, 13 and 14. Unidenti-
fied animal material made up 10.4%

Food found in king crab intestines were simlar to food found in their

st omachs.

Chionoecetes bairdi (snow crab) and Pandalus borealis (pink shrinp)
Feeding data on snow crabs and the pink shrinps will appear in the

Fi nal Report.

Pyenopodia helianthoides (sunflower sea star)

Izhut Bay
My , June, August & Novermber 1978 (Table XXVII)

In four nonths of sanpling for sunflower sea stars, 199 were exam ned
for food and 148 (74% contained food. The sea stars were sanpled at a
variety of stations. Molluscs dominated the stomach contents in all nonths.

The snails Oenopota sp. and Solariella sp. were consistently taken as
food . Domi nant clanms included Nuculana fossa, Psephidia lordi and Spisula
polynyma.

Pycnopodia exam ned in May and June by SCUBA in shall ow bays adjacent
to the city of Kodiak, were observed feeding on the cockle Clinocardium
nuttallii, the clams Mya arenaria, Protothaca staminea, and Saxidomus

gigantea, and barnacl es.

Gadus macrocephalus (Pacific cod)
Kodi ak Shelf (Table XXVII; Fig. 5)
Paci fic cod stomachs examined from the June-July 1978 cruise were dom nated

by crustaceans. Ninety-six percent of all cod exani ned were feeding, and 41
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TABLE XXVI |

STOVACH CONTENTS OF ADDI TI ONAL SELECTED SPECI ES
FROM THE KODI AK | SLAND REG ON, 1978
(N) = Nunber of Stonmachs

Percent Frequency of
Cccurrence Based on

St omachs Tot al
Stonmach Contents W food St onachs
PYCNOPODIA HELIANTHOIDES (sunflower sea star)
Pyenopodia helianthoides N=91 N = 105
Izhut Bay - 4-19 May 1978
Oenopota sp. (snail) (34) 37.4 32
Solariella sp. (snail) (23) 25.3 21.
Nuculana fossa (Fossa nut clam) (15) 16.5 14,
Enpty (14) 13.
Pgephidia lordi (Lord’s dwarf wvenus) (12) 1 11

Spisula polynyma (surf clam) (9)

BaZanus spp. (barnacle) (9)

Mitrella gouldi (snail) (6)

Chionoecetes bairdi (snow crab) (6)
Clinocardium ctliatum (| celand cockle) (5)
Natica clausa (nmoon shell) (4)

Anphi poda (sand flea) (3)

Crangoni dae (gray shrinp) (3)
Parastichopus Sp. (sea cucunber) (3)
Serripes groenlandicus (G eenland cockle) (3)
Polychaeta (segnmented wornm) (2)

Macoma sp. (bivalve) (2)

Mya priapus (bivalve) (2)

Mya sp. (bivalve) (2)

Musculus discors (discord musculus) (2)
Nucula tenuis (soft nut clam) (2)

Pandora sp. (bivalve) (2)

Nucella lamellosa (frilled dogwinkle) (2)
Gastropoda (snail) (2)

Cancer sp. (crab) (2)

Pagurus sp. (hermit crab) (2)
Elassochirus tenuimanus (hernmit crab) (2)
Stliqua sp. (razor clam (1)

Tellina nuculoides (Sal mon Tellin) (1)
Tellinidae (bivalve) (1)

Macoma lipara (bivalve) (1)

Macoma moesta (dol ef ul macoma) (1)

Pandora grandis (bivalve) (1)

Musculus Sp. (bivalve) (1)

Thyasira flexuosa (flexuose cleft clan) (1)
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TABLE XXVIT
CONTI NUED

Percent Frequency of
Qccurrence Based on

St omachs Tot al
St omach Contents w/ f ood St onachs

Clinocardium sp. (cockle) (1)

Liocyma sp. (bivalve) (1)

Mya truneata (soft shell clam (1)
Pelecypoda (bivalves) (1)

Admete couthouyti (common northern admete) (1)
Suavodrillia sp. (snail) (1)

Bucetnum plectrum (Plectrum buccinum) (1)
Pagurus ochotensis (hermit crab) (1)
Balanus rostratus (barnacle) (1)

Oregonia gracilis (decorator crab) (1)
Bankia setacea (shipworm) (1)

NN N e e N = N o
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Sand (1)
Pyenopodia helianthoides N=15 N=44
Izhut Bay - 8-25 June 1978
Enpty (29) 65. 9
Solariella sp. (snail) (4) 26. 7 9.1
Echinarachnius parma (sand dollar) (3) 20.0 6.8
Cucumaric sp. (sea cucunber) (2) 13.3 4.5
Oenopota sp. (snail) (2) 13.3 4.5
Spisula polymyma (surf clam (2) 13.3 4.5
Macoma sp. (bivalve) (2) 13.3 4.5
Psephidia lordi (Lord’ s dwarf venus) (2) 13.3 4.5
Siliqua sp. (razor clam (1) 6.7 2.3
Pandora sp. (bivalve) (1) 6.7 2.3
Admete couthouyi (common northern admete) (1) 6.7 2.3
Natica elausa (moon shell) (1) 6.7 2.3
Scyphozoa (jellyfish) (1) 6.7 2.3
Pleuronectidae (flatfishes) (1) 6.7 2.3
Fish (1) 6.7 2.3
Pyenopodia helianthoides N = 12 N=14
Izhut Bay - 8-23 August 1978
Balanus sp. (barnacle) (4) 33.3 28.6
Psephidia lordi (Lord s dwarf venus) (3) 25.0 21.4
Spisula polymyma (surf clam (3) 25.0 21. 4
Mya sp. (bivalve) (3) 25.0 21. 4
Solartella sp. (snail) (3) 25.0 21. 4
Oenopota sp. (snail) (3) 25.0 21.4
Pagurus sp. (hermit crab) (3) 25.0 21.4
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TABLE XXVII

CONTI NUED
Percent Frequency of
CQccurrence Based on
St omachs Tot al
Stomach Contents w f ood St omachs
Ctenophora (conmb jelly) (3) 25.0 21. 4
Empty (2) 14.3
Polychaeta (segnented worm (1) 8.3 7.1
Macoma sp. (bivalve) (1) 8.3 7.1
Musculus sp. (bivalve) (1) 8.3 7.1
Polinices sp. (moon shell) (1) 8.3 7.1
Pycnopodia helianthoides N = 30 N = 36
Izhut Bay - 4-17 Novenber 1978
Oenopota sp. (snail) (17) 56. 7 47.
Solariella sp. (snail) (17) 56. 7 47.
luculana fossa (fossa nut clam) (11) 36.7 30.
Psephidia lordi (Lord's dwarf wvenus) (7) 23.3 19.
Errgty (6)
Spisula polymyma (surf clam (3) 10.

Glycymeris subobsoleta (west coast buttersweet) (3) 10.
Natica elausa (moon shell) (3)

Chionoecetes bairdi (snow crab) (3)
Cnidaria (jellyfish, sea anemones, corals) (2)
Cylichna sp. (snail) (2)

Macoma sp. (bivalve) (2)

Polychaeta (segnented wornj) (1)

Cistenides sp. (polychaeta wornm) (1)
Cyclocardia sp. (bivalve) (1)

Lyonsia sp. (bivalve) (1)

Veneridae (bivalves) (1)

Mitrella sp. (snail) (1)

Natici dae (snails) (1)

Turritellidae (snails) (1)

Turridae (snails) (1)

Balanus sp. (barnacle) (1)

Crangon sp. (gray shrinp) (1)

Cancer sp. (crab) (1)

Pugettia gracilis (kelp crab) (1)

Pagurus sp. (hermt crab) (1)

Pagurus ochotensis (hermit crab) (1)
Echinodermata (sea star) (1)

Trichodon trichodon (Pacific swordfish) (1)
Fish (1)
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TABLE XXVII

CONTI NUED
Percent Frequency of
Cccurrence Based on
st omachs Tot al
St onach Contents w/food St omachs
GADUS MACROCEPHALUS (Pacific cod)
Gadus macrocephalus N = 182 N = 190
Kodi ak Shelf - 19 June-9 July 1978
Chionoecetes bairdi (snow crab) (61) 33.5 32.
pandaZus borealis (pink shrinp) (51) 28.0 26.
Euphausiacea (krill) (45) 24. 7 23.
Fi shes (35) 19.2 18.
Crangonidae (gray shrinp) (27) 14.8 14.
Pinnixa occidentalis (pea crab) (19) 14. 4 10
Theragra chaleogramma (Pacific cod) (19) 14. 4
octopus Sp. (11) 6.0
Ammodytes hexapterus (Pacific sand |ance) (11) 6.0
Lumpenus sagitta (Pacific snake prickleback) (10) 5.5
Polychaeta (segnented worm (9) 4.9

Enpty (8)

Pelecypoda (bivalves) (6)

Hyas lyratus (lyre crab) (5)

Zoarcidae (eelpouts) (4)

Unidentified material (4)

Spisula polynyma (surf dam (3)

Paralithodes camtschatica (red king crab) (3)
Crabs (3)

Pleuronectidae (flatfishes) (3)

Arhredita sp. (polychaeta worn) (2)

Nenmat oda (round worns) (2)

Nuculana fossa (fossa nut clam) (2)
Gastropoda (snail) (2)

H ppol ytidae (shrinmp) (2)

Pagurus sp. (hermit crab) (2)

Elassochirus ¢illi (hermit crab) (2)
Pandalopsis dispar (side-stripe shrinmp) (2)
Hippoglossoides elassodon (flathead sole) (2)
Tellina nuculoides (sal non tellin) (1)
Serripes groenlandicus (G eenland cockle) (1)
Shrinp (1)

Paguri dae (hermit crabs) (1)

Elassochirus tenuimanus (hermt crab) (1)
Pagurus kewnnerlyi (hermt crab) (1)

Balanus sp. (barnacle) (1)

Qphiuroidea (brittle stars) (1)
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TABLE XXVI |

CONTI NUED
Percent Frequency of
Qccurrence Based on
St omachs Tot al
Stomach Contents W food St omachs
Dasyecottus setiger (spinyhead sculpin) (1) 0.5 0.5
Cotti dae (sculpins) (1) 0.5 0.5
Trichodon trichodon (Pacific sandfish) (1) 0.5 0.5
Lumpenella longirostris (longsnout prickleback) (1) 0.5 0.5
Lyconectes aleutensis (dwarf wrymouth) (1) 0.5 0.5
Rock (1) 0.5 0.5
Gadus macrocephalus N=17 N = 18
Izhut Bay - 11-14 May 1978
Pandalus borealis (pink shrinp) (15) 88.2 83.3
Fi shes (4) 23.5 22.2
Chioncecetes bairdi (snow crab) (3) 17.6 16.7
Elassochirus gilli (hermt crab) (1) 5.9 5.6
Enpty (1) 5.6
Gadus maerocephalus N=20 N=20
Kiliuda Bay - 8-23 August 1978
Pandalus borealis (pink shrinp) (20) 100.0 100.0
Pandalus hypsinotus (coon-stripe shrinp) (4) 20.0 20.0

HEMILEPIDOTUS JORDANI (Yellow Irish Iord)

Hemilepidotus jordani N=36 N=39
Portlock Bank - 21-24 March 1978

Chionoecetes bairdi (snow crab) (19) 52.8 48.7
Pagurus ochotensis (hermt crab) (8) 22.2 20.5
Polychaeta (segmented wornj) (6) 16.7 15. 4
Fi shes (6) 16.7 15. 4
Shrinmps (5) 13.9 12.8
Anphi poda (sand flea) (4) 11.1 10. 3
octopus Sp . (3) 8.3 7.7
Empty (3) 7 .
Crangoni dae (gray shrinp) (2) 5.6 5.1
Cylichna sp. (snail) (1) 2.8 2.6
Gastropoda (snail) (1) 2.8 2.6
Neptunea sp. (snail)(l) 2.8 2.6
Pelecypoda (bivalve) (1) 2.8 2.6
Hermit crab (1) 2.8 2.6

169



TABLE XXVI |

CONTI NUED
Percent Frequency O
Qccurrence Based on
St omachs Tot al
St omach Contents w f ood stomachs
Paralithodes eamtschatica (red king crab) (1) 2.8 gg
Ophiuroidea (brittle star) (1) 2.8 o
Iycodes brevipes (shortfin eelpout) (1) 2.8 o
Cyclopteridae (1) 2.8 .
Hemilepidotus jordani N = 152 N = 189
Kodi ak Shelf - 19 June-9 July 1978
Polychaeta (segnented worns) (37) 24.3 12
Empty (37) ) " o
Pivnixa occidentalis (pea crab) (30) : 10‘
Chionoecetes bairdi (snow crab) (20) ﬁ :

Euphausiacea (krill) (18)

Unidentified material (15)

Pandalus borealis (pink shrinp) (14)

Fi shes (14)

Pagurus aleuticus (hernit crab) (12)
Elassochirus tenuimanus (hermit crab) (11)
Paguridae (hermt crab) (7)

Unidentified pelecypods (7)

Yoldia myalis (conb Yoldia) (6)

Hyas lyratus (lyre crab) (6)

Ophiuroidea (brittle stars) (6)
Gastropoda (snail) (5)

Echiurus echiurus (The fat innkeeper)
Lumperus sagitta (Pacific snake prickleback) (4)
Macoma moesta (dol eful macoma) (3)

Anphi poda (sand flea) (3)

octopus sp. (2)

Oregonia gracilis (decorator crab) (2)
Labidochirus splendescens (hernit crab) (2)
Crabs (2)

Pecti ni dae (scallop) (1)

NMuculana fossa (fossa nut clan) (1)
Bfuccinum plectrum (Plectrum Buccinum) (1)
Crangonidae (gray shrinp) (1)

Shrinmp (1)

Cancer sp. (crab) (1)

Lyeodes brevipes (shortfin eelpout) (1)
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TABLE XXVI |

CONTI NUED
Percent Frequency of
Cccurrence Based on
St omachs Tot al
Stomach Contents w f ood St omachs
MYOXOCEPHALUS spp. (Sculpins)
Myoxocephalus spp. N= 47 N=72
Kodi ak Shelf - 19 June-9 July 1978
Fi shes (26) 55.3 36.1
Enpty (25) 34.7
Pandalus borealis (pink shrinp) (9) 19.1 12.5
Lycodes brevipes (shortfin eelpout) (5) 10.6 6.9
octopus Sp. (3) 6.4 4.2
Crangonidae (gray shrinp) (3) 6.4 4.2
Chionoecetes bairdi (snow crab) (3) 6.4 4,2
Hyas lyratus (lyre crab) (3) 6.4 4.2
Mallotus villosug (capelin) (3) 6.4 4.2
Lumpenus sagitta (Pacific snake prickleback) (3) 6.4 4.2
Pelecypoda (bivalves) (2) 4.3 2.8
Echinarachnius parma (sand dollar) (2) 4.3 2.8
Pleuronectidae (flatfishes) (2) 4.3 2.8
Cottidae (sculpins) (2) 4.3 2.8
Nuculana fossa (fossa nut clam) (1) 2.1 1.4
Pandalopsis dispar (side-stripe shrinp (1) 2.1 1.4
Shrinmp (1) 2.1 1.4
Unidentified material (1) 2.1 1.4
Theragra chalcogramma (Wal | eye polloek) (1) 2.1 1.4
Myoxocephalus Spp. N = 15 N=19
Izhut Bay - 4-19 May 1978
Pandaivue borealis (pink shrinp) (10) 66. 7 52.6
Chionoecetes bairdi (snow crab) (6) 40.0 31.6
Empty (4) 21.1
Fi shes (2) 13.3 10.5
Nuculana fossa (fossa nut clam (1) 6.7 5.3
Lumpenus sagitta (Pacific snake prickleback) (1) 6.7 5.3
HIPPOGLOSSOIDES ELASSODON (Flathead sol e)
H ppogZossoi des elassodon N = 118 N = 156
Kodi ak Shelf - 19 June-19 July 1978
Pandalus borealis (pink shrinp) (46) 39.0 29.5
Empty (38) 24. 4
Euphausiacea (krill) (21) 17.8 13.5
Chionoecetes bairdi (snow crab) (13) 11.0 8.3
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TABLE XXVI |

cONTI NUED

Stomach Contents

Per cent

Frequency of

Cccurrence Based on

St omachs
w f ood

Tot al
st omachs

Macoma moesta (dol ef ul macoma) (10)
Ophiura sarsi (brittle star) (9)
Qphiuridae (brittle star) (6)

Unidentified material (5)

Shrinps (4)

Tube-dwel I i ng polychaetes (3)

Pelecypoda (bival ves) (3)

Clinocardivum giliatum (Iceland cockle) (3)
Actiniidae (sea anenone) (3)

Pagurus aleuticus (hernit crab) (3)
Polychaeta (segnented worm (2)

Nuculana fossa (fossa nut clanm (2)
Crangonidae (gray shrimp) (2)
Pinnotheridae (pea crabs) (2)

Sand (2)

Yoldia seissurata (bivalve) (1)

Cardiidae (bivalves) (1)

Axinopsida serricata (silky Axinopsis) (1)
Gastropoda (1)

pt eropoda (1)

Isopoda (1)

Labidechirus splendescens (hermit crab) (1)
Spisula polynyma (surf clam) (1)

Lycodes brevipes (shortfin eelpout) (1)

Clupea harengus pallasi (Pacific herring) (1)

LEPIDOPSETTA BILINEATA (Rock sole)

Lepidopsetta pilineata

Izhut Bay - 4-19 May 1978

Polychaeta (segnmented worm (12)
Enpty (7)

Al gae (2)

Pandalus borealis (pink shrinp) (1)
Shrinmps (1)

Lepidopsetta pilineata

Kodi ak Shelf - 19 June-9 July 1978

Yoldia myalis (conb Yoldia) (29)
Polychaeta (segnented worm (27)
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TABLE XXVI |

CONTI NUED
Percent Frequency of
Qccurrence Based on
St onachs Total
Stomach Contents w f ood St omachs
Ophiuridae (brittle stars) (16) 19.0 17.0
Cucumaric sp. (sea cucunber) (11) 13.1 11.
Echinarachnius parma (sand dollar) (11) 13.1 11.
Enpty (10) 10.

Tellina nuculoides (sal non tellin) (8)
Sptsula polynyma (surf clam) (7)
Amphipoda (sand flea (7)

Cancer sp. (crab) (6)

Clinocardium ealiforniense (bivalve) (6)
Hyas lyratus (lyre crab) (6)

Pelecypoda (bivalves) (5)

Fi shes (5)

Sipunculida (peanut worm (4)

luculana fossa (fossa nut clam (4)
Cistinides SpP. (polychaeta worn) (4)
Chlamys rubida (H nd' s scallop) (4)
Chionoecetes batrdi (Snow crab) (4)
Travisia forbesii (polychaeta worm (3)
Crangonidae (gray shrinp) (3)

Shrinps (3)

Strongylocentrotus sp. (sea urchin) (3)
Ammodytes hexapterus (Pacific sand |ance) (3)
Unidentified material (3)

Propeamussium alaskense (scallop) (2)
Macoma moesta (dol eful Macoma) (2)

Cardii dae (bivalves) (2)

Musculus Sp. (bivalve) (1)

Laqueus californianus (lanp shell) (1)
Balanus sp. (barnacle) (1)

Elassochirus tenuimanus (hermit crab) (1)
Elagsochivus gilli (hermit crab) (1)
Ovegonia gracilis (decorator crab) (1)
Ctenodiscus erispatus (mud star) (1)
Ophiura sarsi (brittle star) (1)
Stichaeidae (pricklebacks) (1)

Golfingia vulgaris (peanut worm (1)
Diamphiodia craterodmeta (brittle star) (1)
Ophiopenia disacantha (brittle star) (1)
Serripes groenlandicus (& eenland cockle) (1)
Spisula polynyma (surf clam) (1)
Maldanidae (bambo wormnm) (1)

*

P RPPRPPRPRPRPRPRPPRPPRPPPEPRPERPRPERPRPRREPRPENNNNNNNDNNOOOOOOMOMORNRDDRNDRNEDNOCIO NN

HFRPRPRPRPRPRPPRPRPRPHFRPRPRPERPNNNONNOWOWOWOWWOWRNRREDNRERNODO N~ ©OO®©O®©
RPN NNNNNPONNNNNNERRDDOD OO OO0 O O HE Wwl
PRPRPERPPRREPRPPRPPRPRPERERPPRPEREERENNONNOO0OOOWOERRERERIUTIDSDNN®

173



TABLE XXVI |

CONTI NUED

Percent Frequency of
Cccurrence Based on

St omachs Tot al
St omach Contents w/food St omachs
ATHERESTHES STOMIAS (arrowtooth flounder)
Atheresthes stomias N=29 N=18
Kodi ak Shelf - 19 June-9 July 1978
Enpty (9) 50. 0
Teragra chalcogramma (wal | eye pollock) (5) 55.6 27.8
Ammodytes hexapterus (Pacific sand |ance) (2) 22.2 11.1
Fish (1) 11.1 5.6
Unidentified material (1) 11.1 5.6
PLEUROGRAMMUS MONOPTERIGIUS (atka mackerel)
Pleurogrammus monopterigius N=20 N=20
Kodi ak Shelf - 19 June-9 July 1978
Ammodytes hexapterus (Pacific sand |ance) (17) 85.0 85.0
Euphausiacea (krill) (6) 30.0 30.0
Gast ropoda (1) 5.0 5.0
ANAPLOPOMA FIMBRIA (sablefish)
Anaplopoma fimbria N =31 N=31
Kodi ak Shelf - 19 June-9 July 1978
Ammodytes hexapterus (Pacific sand lance) (31) 100.0 100.0
Euphausiacea (krill) (2) 6.5 6.5
THERAGRA CHALCOGRAMMA (wal | eye pollock)
Theragra chaleogramma N=20 N=20
Kiliuda Bay - 8-23 August 1978
Pandalus borealis (pink shrinp) (20) 100.0 100 .0
Pandalus hypsinotus (coon-stripe shrinmp) (4) 20.0 20.0
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prey taxa were identified. The npbst frequent species were Chionoecetes
bairdi (32.1%, Pandalus borealis (26.8% , Euphausiacea (23.7%, fishes
(18.4%, crangonid shrinps (14.2%, the pea crab Pimniza occidentalis

(10%, and wal | eye pollock Theragra chalcogramma (10% .. Al cod came from
stations 1, 3, 4, 5 6, 9, 10, 11, 13, 22 and 44. The hi ghest frequency of
C. bairdi in cod stomachs came from stations 4, 9 and 11. Pandalus borealis,

as a food item was mainly taken at stations 11 and 13.

Izhut Bay (Table XXVII; Fig. 1)

A total of 18 Pacific cod were exanmined in md-My 1978. Seventeen
fish contained food; only four taxa were present. The nost frequently
occurring prey was Pandalus borealis (83.3%. Unidentified fishes (22.2%
and Chionoecetes bairdi (16.7% were less frequently found. Cod were

taken from stations 2 and 3.

Kiliuda Bay (Table XXVII; Fig. 2)

Twenty Pacific cod were examined during the August 1978 sanpling.
Stomach contents contained only two taxa. Al were feeding on Pandalus
borealis and four were feeding on P. hypsinotus. All 20 fish came from

station 5.

Theragra chalcogramma (wal | eye pollock)
Kiliuda Bay (Table XXVII; Fig. 2)

Pandalid shrinps were the food of walleye pollock from Kiliuda Bay
in August 1978. Pandalus borealis was found in all 20 fish exam ned and
P. hypsinotus was only found in four stomachs. Al pollock were exam ned

fromstation 5.

Hemilepidotus jordani (yellow Irish |ord)
Portlock Bank (Table XXVII; Fig. 4)

Thirty-nine yellow Irish lord were exam ned during the March 1978
cruise. Atotal of 17 prey taxa were found in 36 feeding fish. Leading
prey, in ternms of frequency of occurrence, were Chionoecetes bairdi
(48.7%, the hermt crab Pagurus ochotensis (20.5%, shrinps (12.8%, and
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amphipods (10.3% . Polychaeteous annelids and fishes occurred in 15.4% of

the fish. Yellow Irish lord were examned from stations 1, 2, and 5.

Kodi ak Shelf (Table XXVII; Fig. 5)

Yellow Irish lord examined from the June-July cruise was doninated
by polychaetes (19.6% frequency occurrence), Pinmnixa occidentalis (15.9%,
and Chionoecetes bairdi (10.6% . Thirty different prey taxa were found
in 152 feeding fish. All fish cane fromstations 3, 4, 5, 6, 9, 10, 11,
12, 13, 22, and 44. The highest frequency of polychaetes in yellow Irish

lords came from station 4 and 44. Pinmnixa was mainly taken at station 12.

Myoxocephalus spp. (sculpins)
Kodi ak Shelf (Table XXVII; Fig. 5)

Sculpins examined (72) on the June-July 1978 cruise contained 19 dif-
ferent prey taxa. Only 47 (65% contained food. Dominant food itens were
unidentified fishes (36.1% and PandaZus borealis (12.5% . Sculpins cane
fromstation 1, 3, 5, 6, 8, 10, 11, and 22.

Izhut Bay (Table XXVII|; Fig. 1)
Sculpins exanmined (19) in May 1978 mainly contai ned Pandalus borealis
(52.6% and Chionoecetes bairdi (31.6% . Sculpins were exam ned for food

contents from stations 2 and 3.

Hippoglossoides elassodon (flathead sol e)
Kodi ak Shelf (Table XXVII; Fig. 5)

One hundred and fifty-six flathead sole stomachs were exam ned during
June-July 1978. A total of 118 (76% were feeding. Although 28 prey were
identified, the only doninant food items were Pandalus borealis (29.5%
and Euphausiacea (13.5%. Flathead sole cane from nine stations: 3, 4, 5,
6, 9, 11, 13, 14, and 44. Pink shrinp dominated the prey at stations 11,
13, and 14.
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Lepidopsetta bilineata (rock sole)
Kodi ak Shelf (Table XXVI1; Fig. 5)

Rock sole exanmined in June-July 1978 contained a wide variety of
prey itens. Eighty-four percent were feeding. Forty-two different
prey taxa were identified. Leading prey, in ternms of frequency of
occurrence, were the clam Yoldia myalis (30.9%, Polychaeta (28.7%,
brittle stars, Ophiuridae (17%, sea cucunbers, Cucumaria sp. (11.7%,
and the sand dol |l ar, Echinarachnius parma (11.7% . Rock sol e exanined
came fromstations 1, 2, 3, 6, 22, and 44. Anong the three stations
where Yoldia was taken as food, stations 2 and 3 were nost inportant.

Atheresthes stomias (arrowtooth flounder)
Kodi ak Shelf (Table XXVI1; Fig. 5)

Only nine out of the 18 arrowooth flounders exam ned during June-
July 1978 contained food. Domi nant prey were Theragra chalcogramma
(27.8% and the sand lance Ammodytes hexatperus (11.1%). Fl ounders cane
fromstations 1 and 3.

Pleurogrammus monopterigius (Atka mackerel)
Kodi ak Shelf (Table XXVIl; Fig. 5)

All Atka mackerel examned (20) during June-July 1978 came from
station 1. The fish contained mainly Ammodytes hexapterus (85% . However,
Euphausi acea was taken to a linited degree (309%.

Anaplopoma fimbria (sablefish)
Kodi ak Shelf (Table XXVII; Fig, 5)

Sabl ef i sh exanined (31) during June-July 1978 cane from station 2.
Al were intensively feeding on Ammodytes hexapterus. Only 6.5% were
feeding on Euphausi acea.
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VIT. DI SCUSSI ON

TRAW. DATA: DI STRI BUTI ON- BI QVASS

Since crustaceans, specifically conmercially-inportant species,
dom nated the epifaunal bionmass, the follow ng discussion is linmted
to those species i.e., Paralithodes camtschatica, Chionoecetes bairdi,
and Pandalus borealis. A limited discussion for the other epifaunal
species included in the results of this annual report wll be deferred

to the Final Report. Data obtained from February and March 1979 cruises

will also be included in the Final Report.

Izhut and Kiliuda Bays
Paralithodes camtschatica (king crab)

A necessary prerequisite for the managenent of Alaska's king
crab fishery is know edge of the crabs’ distribution, abundance, and
behavi or. King crabs follow yearly nigration patterns between deep and
shal | ow waters. Mbst authors agree that king crabs nigrate to shallow
waters to spawn during March, April, and May (Marukawa, 1933; Rumyantsev,
1945; Vingradov, 1945; Willace et al., 1949; Bright et al., 1960; Powell,
1964} .  The inshore areas of Kodiak Island provide a suitable environnment
where nolting, breeding and feeding activities take place (\Wallace et ai.,
1949; Powel |l and Nickerson, 1965; Gray and Powel |, 1966; Kingsbury and
James, 1971; Kingsbury et al., 1974; Feder and Jewett, 1977, present report).
After breeding, king crabs gradually mgrate to deeper water. King crabs
are known to breed in the offshore ocean environment (MMillen, 1967).

Based on data collected in the present study, Izhut Bay apparently is
not an inportant area for king crabs (see Tables II-VIl). The king crab
bi omass here never exceeded 5.4% of the total invertebrate biomass. The
only appreciable quantities came from Area 1, at the entrance to the bay,
at stations 7, 8, and 9 in June and July (Fig. 1).

Unl i ke Izhut Bay, Kiliuda Bay yielded king crabs froma variety of
stations. Evidence of the spring mgration of crabs into shallow water
was seen in April and June when the crab bionmass was highest. Crabs in
April were only found in Areas |1l and IV, Shearwater Bay and Santa Flavia

Bay, respectively. The July, August, and Novenber king crab biomass was
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much [ ower than April and June, but still not as low as the king crab
bi omass in Izhut Bay in June or July. Crabs found in Kiliuda Bay in
June through Novenber came from Areas | and IV. The fact that adult
crabs were present through early winter suggests the presence of a
resi dent population in Kiliuda Bay.

Benthic trawing has been conducted in two other Kodiak Island Bays,
Alitak and Ugak Bay (Feder and Jewett, 1977). The king crab bionmass
from Alitak Bay in June, July, August 1976, and March 1977 was 12.9%
26.6% 26.9% and 68% respectively. These data reflect an influx of
adult crabs in March to spawn, and unlike Kiliuda Bay, by June nost
crabs had nigrated fromthe bay. Changes in the king crab biomasses
from Ugak Bay are not as explainable. During the June, July, August,
and March sanpling the percent of the invertebrate biomass that was
king crabs was 17% 44.3% 46.7% and 30. 1% respectively (Feder and
Jewett, 1977). King crabs in Ugak Bay were mainly juveniles.

Chionoecetes bairdi (snow crab)

Snow crabs inhabit the entire Kodiak Shelf to a depth of over 400
meters with greatest concentrations found bel ow 130 nmeters (ADF&G, 1976;
Donal dson, 1977). Adult snow crabs move into the shallower portions
of their habitat in early spring to spawn (Bright, 1967; ARIDC, 1974;
ADF&G, 1976). Exact depths and site preferences for spawning in Kodiak
are not known; however, 50-130 neters depths are used south of the Al aska
Peni nsul a (AEIDC, 1974). Snow crabs typically nmove into deeper water
in the fall. Except for spawning migrations, which are |ess extensive
than king crab mgrations, snow crabs (Chioncecetes spp.) appear to remin
in a given location (Watson, 1969).

Data collected during the present study (see Tables II-VII) indicate
that snow crabs in Izhut Bay were mainly located in Area |, outer Izhut
Bay, although the largest catch for April was made at station 554 in Area
III. Area Il did not contain any appreciable quantity of crabs in any
sanmpling period. June sanpling yielded the |argest catch of snow crabs (78.8%
of the bionmass) and April vyielded the |owest catch (3.7%.
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Snow crabs in Kiliuda Bay were also found primarily in the outer
portion of the bay, Areas I and |V. Both Tzhut and Kiliuda Bays, as well
as Alitak and Ugak Bays, are producers of snow crabs in commercial quan-
titi es (ADF&G, unpub. reports; Feder and Jewett, 1977). Furt her nore,
commerci al snow crab gear was prevalent in the outer portions of Izhut
and Kiliuda Bays in February 1979.

Pandalus borealis (pink shrinp)

Adult pink shrinps inhabit water depths from the intertidal region
to beyond the continental shelf (AEIDC, 1974). They appear to concentrate
in specific areas around Kodiak, especially in bays and submarine gullies,
such as Sitkalidak, Marnot and Afognak Bays, Horse's Head and Marmot Cullies,
the Kiliuda Trough and the northeast section of the Shelikof Strait (ADF&G,
1976; Ronholt et al., 1978). During 1975-76 shrinp biomass was estimated at
5500- 9500 metric tons in the Kiliuda trough area (ADF&G, 1976).

Pink shrinps were inportant to the invertebrate bionmass in Izhut and
Kiliuda Bay as well as Alitak and Ugak Bays (Feder and Jewett, 1977). The
| argest catches in Izhut Bay cane fromsnall bays in May, July, and August
i.e., station 526 and 527 of Area 11 and station 557 of Area Ill. Pink
shrimps were not present in Izhut Bay in April, June, and Novenber sanpling.
Ivanov (1969) reported that pink shrinps nove into shallow bays and around
islands to spawn in August and Septemnber.

In Kiliuda Bay, high bionasses were noted in August and Noverber at
stations SHR and 5 of Area I.

Portlock Bank

The only conmmercial species in any abundance found adjacent to Portlock
Bank stations was the snow crab, Chionoecetes bairdi. Athough it was a
dom nant species it still made up less than 25% of the total invertebrate
bi omass, and was mainly found at two stations. Large nunbers of snow
crabs and/or king crabs were seldom associated with the organisms that
were common to stations near Portlock Bank i.e. , sea stars, urchins, and
large snails. Neverthel ess, Portlock Bank is considered an inportant off-
shore shallow area for king crab (MMllen, 1967) and snow crab (ADF&G, 1976).
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It is not surprising that pink shrinps were absent from these stations,
since, as previously noted, pink shrinps mainly concentrate in bays and
submarine gullies (ADF&G, 1976; Ronholt et al., 1978).

Kodi ak Shel f
Paralithodes camtschatica (King crab)

Two of the three stations where nost king crabs were present were
| ocated of f Alitak Bay at the south end of the island (Fig. 5). The conpo-
sition of king crabs in outer Alitak Bay during June 17-22 1976 (Feder and
Jewett, 1977) was similar to the king crab composition found at stations 7
and 8 of the present study in June-July, i.e., mainly ovigerous females
Alitak Bay has a past history as a king crab mating ground (Kingsbury and
James, 1971; Feder and Jewett, 1977), and has been a major producer of
commerci al -si zed crabs in the Kodiak Island area since 1953 (Gray and Powel |,
1966) . Quter Alitak Bay was also the site of king crab distribution, abun-
dance, and conposition studies conducted by the Alaska Department of Fish
and Gane during the sumer months of 1962 and 1970 (G ay and Powell, 1966
Kingsbury et aZz., 1974).

Station 9, located in an ADF&G statistical region, sometimes known as
the “Horse’s Head”, was another station where |arge numbers of adult king *
crabs were taken. The “Horse’s Head” annually supports one of the [|argest
concentrations of |egal size king crabs (145 mm carapace | ength) (ADF&G,
unpub. reports).

Chionoecetes bairdi (SNOW crab)

Snow crab biomass was high in June-July at stations 7, located in outer
Alitak Bay, and 13 and 14 |ocated off Izhut Bay of Afognak Island (Fig. 5).
Al aska Departnment of Fish and Gane crab popul ation index studies of Kodiak
I sl and, show noderate catches of snow crabs in the vicinity of Alitak Bay
(Donal dson, 1977). The area off Izhut Bay was not sanpled during the above
index studies, and so relative abundance data are not available to conpare
with findings of the present study. Snow crab data from stations 13 and 14
are parallel with snow crab data from our Tzhut Bay sanpling.
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Pandalus borealis (pink shrinp)

The seven stations where pink shrinmps were caught were nearshore
stations (stations 7, 8, 10, 11, 13, and 14) with the exception of
station 5 located in the outer Sitkalidak gully (Fig. 5). The |argest
concentration came fromstation 13 in outer Izhut Bay. At this station
flathead sole and Pacific cod were intensively feeding on pink shrinps

(see section on Food Studies for appropriate fish species).

FOOD STUDI ES
Paralithodes camtschatica (king crab)

Year-round food habits of the Alaska king crab are difficult to assess
due to the migratory nature of the crab. For this reason, it is essential
to know the general areas where the greatest concentrations of crabs can be
expected at particular nmonths of the year, and it is at these areas that
the crabs should be sanpled seasonally for their food contents.

Feeding takes place throughout the year in the Bering Sea and Okhot sk
Sea, except during the nolting-nmating periods when feeding ceases or is at
a mninmm (Kun and Mikulich, 1954; Rulichkova, 1955; and Cunni ngham 1969).
Kulichkova (1955) dempnstrated that the duration of fasting before and after
these periods does not extend beyond a few weeks. King crabs that were
exam ned for food in April in Kiliuda Bay were all newshell crabs that had
recently undergone ecdysis. Feeding activity of the latter crabs was
mniml, and only 16 out of 49 (33% crabs contained food. Stomach data and
SCUBA observations indicate that feeding resumes at shallow depths before
deep-water nigration and continues throughout the year.

The chief prey items of king crabs in shallow Kodiak regions were bar-
nacl es and soft-shelled clans. XKulichkova (1955), who exami ned king crabs
within a comercial king crab fishing region in the Okhotsk Sea, found that
recently nolted crabs mainly fed on the young of the clam Tellina lutea
whi | e hardshell crabs fed on the clam S{liqua media. He also noted that the
chief food of recently molted king crabs taken from a depth of 16 m con-
sisted of barnacles. He suggests that crabs need to replace the calcium
carbonate lost during nolting and that young clams and barnacles of shallow
wat ers represent an abundant resource to fulfill this need. Feeding data in

the present study indicate that barnacles are a prey item throughout the
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year, but are only an inportant conponent of the diet in the spring and
sumer nont hs.

Al 't hough barnacles are seldom prey for king crabs in the fall and
w nter nonths, Feder et aZ. (1978a) report intensive feeding on barnacles
in Novenmber 1977 in lower Cook Inlet. Al crabs exanined had barnacles
in their stomachs, and 60% were feeding exclusively on barnacles. The
vol canic eruption of St. Augustine Island, |ower Cook Inlet in February
1976 provided a new benthic substrate, pumice, suitable for barnacle
settlenent. Prior to the eruption, much of the surrounding area was com
posed of unconsolidated sedinents unsuitable for barnacle settlenent.
Settlement was ultimately followed by the appearance of various species
of crabs, and the subsequent predation by these crabs on the barnacles.

Little is known about the effect of petroleum hydrocarbons on bar-
nacles. The hydrocarbon content of goose barnacles (Lepas fascicularis)
living on tarballs has been conpared with the hydrocarbon content of the
tarballs (Morris, 1973). \Wile there is sone contamination of the bar-
nacles, there is no evidence of gross pollution and the anal yses suggested
that oil hydrocarbons are assimlated and then discharged, unnetabolized,
quite rapidly.

Bi val ve molluses, principally clans, were the dom nant food of king
crabs fromKiliuda Bay and the Kodi ak Continental Shelf (fishes were the
dom nant food in Izhut Bay). Molluscs donminate the food of king crabs in
many northern waters. Feniuk (1945), Kulichkova (1955), and Takeuchi
(1959, 1967) analyzed the feeding of king crabs in the COkhotsk Sea near
the western shore of Kanthatka, and found pel ecypods and gastropod to
domnate the diet. The works of MLaughlin and Hebard (1959), Cunningham
(1969), Tarverdieva (1976) and Feder and Jewett (1978 and in press), carried
out in the southern Bering Sea, also showed pel ecypods and gastropod as
inportant king crab food items. The nobst common molluses fed upon by king
crabs from nost regions are protobranch clams, i.e. Nuculana, Nucula and
Yoldia, and snails of the famly Trochidae. Qher inportant clam prey are
representatives of the famlies Tellinidae and Cardii dae.

There is no evidence to show that king crabs are scavengers (Cunni ngham
1969) .  However, data from the present study suggest that scavenging can be
an inmportant dietary stratagem although predation is the major nethod for
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acquiring food. King crab stonachs exami ned in TIzhut Bay and the Kodi ak
continental shelf in June and July were dominated by fishes. During both
sanpling nonths in Izhut Bay active feeding by |arge nunbers of sooty
shearwat ers, black-1egged kittiwakes and Steller sea |ions was observed
fromthe sampling vessel. The shearwaters and kittiwakes were feeding
on the schooling fishes, capelin and Pacific sand |ance (Pers. Comm
Ceral d Sanger, USF&WS), and it is probable that the sea lions were al so
feeding on these fishes. Kulichlova (1955) reported that king crabs
fromthe west coast of South Sakhalin contained herring at 13.4% of the
total stomach fullness. He reports that the fish were not alive when
taken fromthe sea bed. Fishes were found in 10% of all Bering Sea king
crabs exam ned by Cunningham (1969). Feniuk (1945) also found fishes
(2% frequency of occurrence) anong stomach contents of hard-shelled king
crabs off the west Kamchatkan shel f. In the cases where fishes are taken,
it probably represents a prey of opportunity with high energy value. 1Itis
probable that schooling fishes that are heavily preyed upon at the surface
are falling to the benthos after being injured or regurgitated by the preda-
tors. These fishes in turn are being taken in a scavenging manner by king
crabs. Live fishes, especially schooling fishes, are doubtfully taken by
the relatively lethargic king crabs
Sonme food species of king crabs are area specific. King crabs exan ned
from the Kodiak Shelf in June-July 1978 cane from nine wi dely separated
stations (Fig. 4). Athough the foods from crabs exam ned at these stations
were mainly pelecypods (Table XXV), distinct differences could be detected
in the domnant prey itens taken between stations (Table XXVI). Cans were
only inmportant, in terns of total weight, at stations 7, 8, 9, and 10. Im
portant prey at other stations were fishes at stations 8, 10, 11, 12, 13,
and 14, the pea crab Pimnixa oceidentalis at station 12; the brittle star
Ophiura sarsi at station 1; and the snow crab Chionoecetes bairdi at station 8.
QO her regional differences in king crab food have been reported
Cunni ngham (1969) determ ned that echinoderns (Ophiura sarsi, the basket star
Gorgonocephalus sp., Strongylocentrotus sp., and Echinarachnius sp.) were the
nost inportant food (based on total food weight) of S.E. Bering Sea crabs.
Molluses (37% and crustaceans (10% were next in inportance. Feder and

Jewett (1978 and in press) found molluscs as the nost frequently consuned

184



group (87.1% anong S.E. Bering Sea king crab, although echi noderns were
also frequently taken (66.1%. Kun and Mikulich (1954) found w de food
differences between king crabs from the Kurile Islands, Tartar Strait,

and Okhotsk Sea. The sand dol | ar Echinarachnius prma dom nated the food
by weight of king crabs from the Kurile Islands. The sea urchin StrongyZo-
centrotus sp. dominated in the @Qulf of Tartar, and the Geenland cockle
Serripes groenlandicus dominated the prey in the southern Okhotsk Sea.

In addition to regional food differences detected in the present
study, the prey taken within any region was usually very diverse. Crabs
collected via SCUBA within small sanpling areas of Near Island Basin,

McLinn Island, and Anton Larsen Bay contained 21 to 48 different prey taxa.
Among the 86 different prey taxa taken by Kodiak Shelf king crabs, 63 taxa
were identified from stomachs at a single station and 25 taxa were identi-
fied froma single crab. The nunber of prey species was | owest in Izhut
Bay crabs.

Most net hods enpl oyed in obtaining an index of stomach fullness in
decapod crustaceans are not conparable. Feniuk's (1945) nethod, al so used
by MLaughlin and Hebard (1959), was a cunulative ratio based on visual
estimates of the cardiac, gastric mll, and pyloric regions of the stonach.
Kun and Mikulich (1954), Kulichkova (1955), and Tarverdieva (1976), enploying
a nmethod not fully conprehensible fromthe literature, also estimted stomach
full ness by observation and fullness in parts per 10,000. Takeuchi (1959,
1967) derived a fullness index by using the ratio of crab body weight to
food content weight. The Feeding Index of Fullness enployed by Cunningham
(1969) and the present study was derived froma ratio of observed volume to
theoretical volume. Visual estimates of fullness are not determned by this
met hod.  Cunni ngham (1969) pointed out that the use of the nathenatical
approxi mati on (mexi num volume) is necessary since an accurate volume cannot
be obtained from stomachs preserved in formalin which typically become
distorted after preservation.

The smal |l est size group, 98-120 mm of king crab fromthe S.E. Bering
Sea exam ned by Cunningham (1969) had a nean Index (percent) of Fullness
of 38 + 15% while the |argest size group, 161-187 mm, had the snallest |ndex,
9 + 13%.
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ltisevident fromdata in the present report that crabs from Kodi ak,
in general, were not as full as those fromthe S.E. Bering Sea. TForty-
three percent of king crabs exam ned by MLaughlin and Hebard (1959) were
1-20% full. Cunningham (1969) reported the maxi num stomach fullness of
a single crab was 86%, while the fullness of any crab in the Kodiak study
did not exceed 78% A detailed conparison of crab stomach fullness of
Kodi ak king crabs with that of crabs from the southeastern Bering Sea
(Cunningham 1969) will be made once Kodiak crabs are examined by size
gr oups.

Differences in food types anong king crab size groups and sexes in
Kodiak will be presented in the Final Report. Kun and Mikulich (1954),
Kulichkova (1955), and McLaughlin and Hebard (1969) found no difference
in food groups between sexes of Paralithodes camtschatica, and Kun and
Mikulich (1954), Kulichkova (1955), Cunningham (1969), and Tarverdieva

(1976) found no difference in food groups between size groups.

Pycnopodia helianthoides (sunflower sea star)

The food of Pyenopodia collected in Prince WIliam Sound was exam ned
by Paul and Feder (1975). Mbst specinens came from the intertidal region
al t hough sone subtidal speci mens were taken. In general, intertidal
Pyenopodia was feeding on a variety of food itenms. The nobst commonly
encountered prey itens in the stomachs of intertidal Pycnopodia were the
bl ue nussel Mytilus edulis. As many as 275 small M edulis were found in
a single stomach. Qher inportant prey of intertidal specimens were the
cl ams Protothaca staminea, Saxidomus gigantea, and unidentified small
gastropod. Subtidal Pycmopodia prey was dom nated by the protobranch
cl am Nuculana fossa and snmall gastropod.

The food of subtidal Pyemopodia collected in Izhut Bay was sinmilar to
that found in the subtidal specinens cf. Paul and Feder (1975), i.e., small
gastropod, in this case Oenopota sp. and Solariella sp., and snall clans
i ncludi ng Muculana fossa.

One of the known predators and food conpetitors of Pyenopedia is the
king crab. Many Pycnopodia observed by SCUBA were tightly squeezed into
rock crevices when king crabs were in the vicinity. This behavior is

assumed to be an avoi dance response.
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Gadus macrocephalus (Pacific cod)

Data on stonach contents from sonme 4200 Pacific cod from the
vicinity of Kodiak, Al aska has been presented (Jewett, 1978). Mst of
these fish were captured in crab pots; some 344 were taken in bottom
trawls fromthe sane area. Data were presented in percent frequency
of occurrence and actual frequency of occurrence. Only sumer sanpling
was conduct ed.

The nost inportant food categories in both pot-caught and trawl-
caught cod were fishes, crabs, shrinps and amphipods, i n decreasing
order of occurrence. The fish nost frequently eaten was the walleye
pollock Theragra chalcogramma, With Pacific sand | ance Ammodytes
hexapterus, and flatfishes (Pleuronectidae) al so contributing frequently
to the diet of cod. Juveniles of the snow crab Chionoecetes bairdi was
the mostfrequently occurring food species, appearing in alnmost 40% of
t he stomachs exam ned.

Jewett (1978) also presents data which indicate little year-to-year
variation in the summer diet of Pacific cod in the Kodiak area. He
al so suggests that food organisms shift in frequency with increased size
in cod. Fish and cephal opod frequencies in the diet seemed to be directly
related to size, while amphipod and polychaete frequencies were inversely
related to size of predator.

Data from 29 Pacific cod from the southeastern Bering Sea show
pi nk shrinp as the nost frequently consuned food item (Feder and Jewett,
1978 and in press). \Wlleye pollock, anphi pods, and snow crabs were taken
l ess frequently.

Food of Pacific cod examined in the present study was consistent with
Paci fic cod food found by Jewett (1978).

Theragra chalcogramma (wal | eye pollock)

Pollock exami ned on the Kodiak Shelf by Jewett and Powel| (unpubl.)
were mainly feeding on pink shrinp and euphausiids.

Smith et al. (1978) exami ned pollock from the northeastern Qulf of
Al aska and the southeastern Bering Sea. Gulf of Al aska fish (standard
length X = 344 + 84 nmm) as well as Bering Sea fish (standard length X =
270 £ 145 mm) nmainly contai ned euphausiids.
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Young British Col unbia pollock, from 4-22 mm standard length, fed on
copepods and their eggs (Barraclough, 1967) while adults fed on shrinps,
sand lance and herring (Hart, 1949). Armstrong and Wnslow (1968) report
Al aska pollock feeding on young pink, chumand coho salnmon.  Suyehiro
(1942) reported small shrinps, benthic anphi pods euphausiids and copepods
in the stomachs of pollock from the A eutians. Andriyashev (1964) listed
mysi ds and anphi pods as the major foods of Bering Sea pollock with
Chionoecetes opilio (snow crab) also present. He also reports that pollock
from Peter the Great Bay and Sakhalin feed on surf snelt and capelin in the
spring and shift to planktonic crustaceans in the summer. N kolskii (1961)

lists pollock food organisns from Asian waters as nysids, euphausiids,

smelt and capelin.

Myoxocephalus spp. and Hemilepidotus jordani (sculpins)

Summer food of the sculpins Myoxocephalus spp. and Hemilepidotus
Jordani, near Kodiak |sland were exanined by Jewett and Powel | (in prep.).
Crabs were the doninant food of both genera. Mjor prey of Myoxocepha-
lus spp. were the crabs Chionoecetes bairdi and Hyas lyratus, and fishes.
Maj or prey consumed by H. Jjordani were also C. bairdi and H. lyratus,
in addition to another crab, Oregonia gracilis, and anphi pods.

Crabs, specifically Chionoecetes bairdi, were inportant in Izhut
Bay Myoxocephalus, but not in those specinens exam ned from the Kodiak
Shelf. Pink shrinp, Pandalus borealis, was an inportant prey Myoxoce-
phalus in both regions.

Crabs were inportant prey in Hemilepidotus from Portleck Bank and
t he Kodi ak Shel f.

Hippoglossoides elassodon (fl athead sol e)

Smith et aZ. (1978) exanined 247 flathead sole in the Qulf of Al aska
and 39 flathead sole fromthe Bering Sea. Euphausiids (probably all
Thysanoessa spp.) and the brittle star, Ophiura sarsi, contributed nost
of the diet of the 139 feeding individuals fromthe Gulf of A aska.

The Bering Sea data suggest that the shrinp, PandaZus borealis is the
nmost inportant spring prey, while mysids, anphi pods, and Ophiura sarsi

188



dom nated summer feeding. Crangonid shrinps and juvenile pollock were
the nost inportant autumm prey in the Bering Sea.

The donmi nant prey of flathead sole in the present study is consis-
tent with flathead food as deternmined by Snith et al. (1978).

Lepidopsetta bilineata (rock sole)

Little is known about the feeding habits of the rock sole. Rock sole
examned in the present study were feeding intensely. Although Yoldia
myalis was the leading prey species it was only taken at two stations.
Polychaetes, the second nost frequent food group, was taken at four of
the six stations. In general, food of rock sole fromthe Kodiak area is
simlar to that described by other authors.

Skalkin (1963) and Shubnikov and Lisovenko (1964) report that the
Bering Sea diet consists chiefly of polychaetes foll owed by molluscs and
crustaceans (mainly shrimp). Kravitz et aZ. (1976) found that rock sole
in Oregon waters fed nmainly on ophiuroids. Feeding is much reduced during
the winter, and is nost intense in June and July.

O 166 Bering Sea rock sole examined by Smith et aZ (1978), 80 were
enpty. Eleven fanilies of polychaetes contributed nost of the food con-
sumed. Crustaceans, pelecypods, ophiurcids and fishes were also inportant.

Atheresthes stomias (arrowtooth flounder)

The few arrowtooth flounder examined in the present study were
dom nated by a fish diet.

Smith et aZz. (1978) examined arrowtooth flounder’ from the northeast
@l f of Alaska. Crustaceans were the nost frequently occurring prey itens
consumned. O this group, decapods were nost often taken, with euphausiids
the second nost conmonly consumed. By nunber and vol ume, however,
euphausiids were nore inportant. Shuntov (1965) reported that the walleye
pollock was the principal food itemof the arrowooth flounder in the Bering
Sea.

Fi shes were the second npbst frequently occurring prey itens. Menbers
of the famlies Gsmeridae, CGadidae, and Zoarcidae, i n descendi ng order of
frequency of occurrence, were the nost conmmon.
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Pleurogrammus monopterigius (Atka mackerel)

We were unable to locate any references pertaining to the food of
the Atka mackerel. However, 1lingcod, another hexagrammi d, are voracious
feeders of fishes such as herring and sand |ance (Hart, 1973). Therefore,
based on the food of the closely related lingcod and the food of Atka

mackerel in the present study, it appears that fishes are consistent with

the Atka mackerel’s nornmal prey.

Anaplopoma fimbria (sablefish)

The sablefish in the present study were full of sand lance. Shubnikov
(1963) reported that food itens of Bering Sea sablefish were also prinmarily
fishes, including small gadids, flatfishes, gobies, capelin, and herring as

wel | as benthic and nektonic invertebrates.

VIT1.  CONCLUSI ONS

Thirty-nine permanent benthic stations were established in two bays -
25 stations in Izhut Bay and 14 stations in Kiliuda Bay. There is now a
general, qualitative understanding, on a station basis for the nonths sanpled
of the distribution and abundance of the major epifaunal invertebrates of
the study areas. The donminant invertebrate species had distinct biomass
di fferences between the bays with snow crabs (Chionoecetes bairdi) and
sunfl ower sea stars (Pycnopodia helianthoides) inportant in Izhut Bay and
ki ng crabs (Paralithodes camtschatica), snow crabs, and pink shrinps
(Pandalus borealis) domi nant in Kiliuda Bay.

The most inportant group, in terns of biomass, collected near Portlock
Bank was the Echinodermata, specifically sea stars and sea urchins. King
and snow crabs were the second-npst inportant group fromthis area. Kodiak
shelf sanpling in June-July reveal ed king and snow crabs as the doni nant
speci es.

Stomachs of king crabs collected in bays and on the shelf of Kodiak
Island contained a wide variety of prey items. Food of crabs from Izhut
Bay was dominated by fishes while crabs from Riliuda Bay preyed primarily
on molluses, specifically clams. Food of king crabs from the Kodiak shelf
consisted mainly of clans and cockles, although crustaceans and fishes were
al so inportant. King crabs taken inshore by SCUBA prinmarily contained

190



acorn barnacles and clans. Barnacles were a major food resource for king
crabs in Kiliuda Bay and inshore areas sanpled by SCUBA in June and July.

Food data for king and snow crabs, and pink shrinps will be available
for the Final Report, and these data, in conjunction with simlar data
fromother Al aska waters, w |l enhance our understanding of the trophic
role of these crustaceans in their respective ecosystens. The additiona
food data available to the Final Report as well as an assessnent of the
literature will neke it possible to develop a food web for inshore and
of fshore areas of the Kodiak shelf. Conprehension of trophic interac-
tions of benthic species is essential to conprehend the potential inpact
of oil on the crab-shrinp-dom nated waters adjacent to Kodi ak.

The inmportance of deposit-feeding clams in the diet of king and snow
crabs in Kodiak waters has been denonstrated by prelimnary feeding data
collected there. It is suggested that an understanding of the relation-
ship between oil, sedi nent, deposit-feeding clans, and crabs be devel oped
in a further attenpt to understand the possible inpact of oil on the two
comercially inportant species of crabs in the Kodiak area

Initial assessment of data suggests that a few unique, abundant and/
or large invertebrate species (king crabs, snow crabs, several species of
clams) are characteristic of the bays investigated and that these species
may represent organisms that could be useful for nonitoring purposes

It is suggested that a conpl ete understandi ng of the benthic systens
of Kodiak waters can only be obtained when the infauna is also assessed
in conjunction with the epifauna. Based on stomach anal yses, infaunal
species are inportant food itens for king and snow crabs. However, the
infaunal conponents of the Kodiak shelf have not been quantitatively
investigated to date. A program designed to examne the infauna should be
initiated in the very near future.

IX. NEEDS FOR FURTHER STUDY

Al'though the trawing activities were satisfactory in a general way
for qualitatively determning the distribution and abundance of epifauna
a substantial conponent of both bays - the infauna - was not sanpl ed
Si nce infaumal species represent inportant food items, it is essential
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that the use of grabs and/or dredges be acconplished at the bay stations
in the near future.

In addition, relative to the suggestions in Problenms Encountered in
Section X, it is highly reconmmended that an Eastern otter traw be used
in the near future if either of the two study bays is to be used for
monitoring activities.

An attenpt should be made to quantify the carbon flowin the crab-
shrinmp dominated shelf adjacent to Kodiak. Serious consideration should
ultimately be given to devel oping a predictive nodel enbodying trophic

interactions in Kodiak and adjacent waters.

X.  SUMVARY OF FOURTH QUARTER OPERATI ONS

SH P ACTIVITI ES
|.  Ship or Field Activities

A, Ship schedul es and name of vessel
1. NOAA Ship Miller Freeman, 14-24 February 1979
2. RV Commando, 5-18 March 1979

B. Scientific Party
a.  NOAA Ship Miller Freeman - S. C. Jewett and R L. Rice
b. RV Commando - K. McCumby

c. Methods
1. NOAA Ship Miller Freeman

a. Sampling Cear: Selected stations were occupied with a
standard 400-mesh Eastern otter trawl, pipe dredge (36 cm x
91 cm) and snall otter traw (6.2 mopening). A CID was
taken at each station.

b. Processing of Material:

Material taken by 400-nmesh otter traw was sorted, counted,
and wei ghed. Commercial crabs were also sexed. Various
species were exanined for food items. Sonme material including
all crab stomachs and shrinp were preserved in formalin for
later |aboratory exanination.

Only crangonid shrinps were utilized fromthe small otter
traw. These specinens were kept alive for later |aboratory
experinments.

Pi pe dredge material was washed on deck with sea water over a
1.0 mmscreen. Al washed nmaterial was preserved for later |abo-
ratory exam nation and used to aid in crab, shrinp, and fish sto-
mach contents.
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Resul t's

A

Stomachs of crabs were renoved and preserved for later [|abora-
tory exam nation. Wole pink shrinps were also preserved
(see Appendix B, Table 1).

Stomachs of selected species of fishes were exam ned on board
ship and contents were recorded for frequency of occurrence
(see Appendix B, Table T).

RV Commando

Izhut and Kiliuda Bay stations were sanpled with a 400-nmesh
Eastern otter traw.

When the weather conditions nmade it possible, the traw naterial
was sorted and weighted imediately. However, when weat her
conditions were such as to prevent working on deck, the inverte-
brates were placed in |abeled buckets and were worked up later
when anchored in calmer waters.

Cruise activities
NOAA Ship Miller Freeman
a. 400-mesh Eastern Qtter Trawl: Fifteen stations were occupied;

L

the catch was enunerated at 14 stations (see Appendix B, Fig. 1).

b. Small Otter Trawl: Five stations were occupied and crangonid
shrinp were obtained from each.

¢c. Pipe Dredge: Pipe dredges were obtained fromall 15 stations.
The average volume was 70 liters of substrate. Station IMS 13
and IMS 3 mainly contained coarse sand and gravel and nany
Modiolussp. (mMussel ). Mst other stations contained fine grey
mud with few organi sms.

d. Trophic Studies: Few (22 males) king crab were found on this
cruise, presunably due to their novement to shallow water for
mating. Al snow crab that were caught were in excellent,
hard-shell condition. Flatfishes, in general, were eating
very little, presumably due to their advanced reproductive
state; the sexual condition of npbst species was ripe. Yellow
Irish lord was the only fish species not indicating sexual
ripeness. This species was also not feeding intensively.

R'V Commando

a. Izhut Bay: A total of four otter trawl tows and nine tows

with the try net were taken in TIzhut Bay.

Stomachs were renoved from three Paralithodes camtschatica
(king crab) and preserved in 10% buffered formalin. Seventy~-
one Chionoecetes bairdi (snow crab) stomachs were collected

and preserved. The stomachs from fifty-two Pyenopodia
helianthoides (sea star) were examined for food. Approximately
400 Pandalus borealis (pink shrinp) were collected for

stomach anal ysi s.
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b. Kiliuda Bay: Six try net tows were nade in Xiliuda Bay;
one yielded no catch. Three otter trawl tows were also
made.

A total of thirty-eight king crab stomachs and ei ghteen
snow crab stomachs were obtained and preserved for analysis.
Approxi mately 300 pink shrinp were collected for stomach
anal ysi s.

B. Laboratory Activities

Stomachs of king crabs, snow crabs, and pink shrinps were exam ned.

c. Problems Encountered and Reconmended Changes

1. NOAA Ship Miller Freeman

a. Eleven of the 12 high priority stations, as outlined in the
project instructions, were occupied. Station IMS 13, the only
one not occupied, was deleted due to the presence of crab gear.
Four additional, new stations (23, S2, S3, and S5) were occupi ed.

b. W were unable to fish on February 14th due to bad weather. Only
one traw waes taken on February 20th and 21st due to delays in re-
pairing the ripped net. Only one trawl was taken on February 23rd
due to inability to find traw able bottom

2. Inshore-bay activities

The small try net made available on nost cruises of this study

(not including RV Commando) was inadequate for proper sanpling of
the epibenthos. It is possible that crabs, shrinps, and fishes
were absent from the areas sanpled; however, limted trawing with
a 400-nesh Eastern otter trawl in stations adjacent to try net sta-
tions yielded significant catches of the above organisms. The try
net was picking up snmall bottonfishes to satisfy objectives of ADF&G
and FRI. However, based on the effectiveness of past traw studies,
i.e. Ugak and Alitak, with the Eastern otter trawl, the try net did
not properly satisfy our objectives requiring quantitative sanpling
of benthic invertebrates.
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TABLE |

BENTHIC TRAW. AND SCUBA STATIONS oc UP
THE KODI AK REG ON, 1978

Izhut Bay
Station Station
Nane Latitude Longi t ude Nane

2 58°08. 2' 152°09.5' 1 1

3 58°08. 5’ 152°10.3' 2 2

4 58°09. 1’ 152.10.5"° 3

5 58°09. 1’ 152°09.3' 1 4

b 58'09. 1’ 152°11.5' 2 5

1 58°08. 7’ 152°12.8' 2 6

8 58°09. 3’ 152°12.7' 2 7

9 58°09. 7 152°13.2' 2 501
501 58°15. 9’ 152.14.6" ' 576
502 58°15. 8 152. 14. 6’ 577
526 58°12. 6’ 152.12. 8’ 578
527 58°12. 6’ 152°12.9'1 579
551 58°11. 0’ 152°12.5' 1 580
552 58°11. 1 152°12.3' 1 SHR
553 58"11. 1’ 152°12.1'1
554 58°11. 7 152°21.1'1
955 58°09. 4 152°18.5' 1 Station
557 58°10. 7 152°18.5' 1 Nane
576 58°09. 3 152°07. 4" 1
577 58°09. 0’ 152°07.9' 1 Near |Is.
580 58°08. 152" 09. 6 Basin
582 58°08. 5’ 152°10.2'1 McLinn Is.
583 58°09. 4’ 152°17.5' 1 Ant on Lats
584 58°09. 0' 152°12.0' 1 Bay #1
585 58°08. 0’ 152°08.0'1 Anton Lars

Bay #2
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TABLE

CONTI NUED
Near Portlock Bank Kodi ak Shel f
Station Station
Nane Latitude Longi t ude Nane Latitude Longi t ude

1 .57°58. 6' 151°40.8' 2 1 58°12. 4 151705.9' 2
2 58°13.0 151°11. 4" 2 2 56°54. 4 154°47.5 2
3 58°10. 9 151°07.9' 2 3 57°48. T 150°40.9' 2
4 58°12. 0 151°10.3' 2 4 57°29. 1 151°30.6" 2
5 58°00. 0’ 150°06.2' 2 5 56°42. 7 153°10.8' 2
6 57°56. 8’ 150°05.9' 2 6 56°40.9’ 153°41.2' 2
7 57°57.5% 150°02.6' 2 7 56°46.9’ 154°18.5' 2
8 57°57. 7 150°07.8" 2 8 56°51. 9 154°27.5 2
9 57°51. 3 150°10.2' 2 9 56°42. 5 153°41.2' 2
10 57°50. 7 150"07.7" 2 10 57°02. 1 153°25.7" 2
11 58°05. 1’ 150°06.9' 2 11 57°12. 8 152°59.0' 2
12 58°04. 1’ 150°07.0" 2 12 57°13. % 152°48.0" 2
13 58°09. 1’ 152°13.5' 2

14 58"04. 9 152°16.8' 2

22 57°28.2 152°06.2' 2

44 57°18. 9 151°19.1' 2

IMid-point coordi nates
2start coor di nat es

203



APPENDI X B

204



<0¢

TABLE |

STATI ONS OCCUPI ED, TYPE OF ACTIVITY AT STATION, AND NUMBER OF STOVACHS COLLECTED OR EXAM NED

X = activity acconplished;
King crab,

exam ned.

snow crab,

= activity not

acconplished or no stomachs collected or
and pink shrinmp stomachs collected for further

examnation in the laboratory. Al fish stomach were examined onboard ship.

St omachs Exam ned

Station Pi pe smal | Ki ng Snow Pi nk Pacific
Nane CTD Dr edge Qter Crab Crab Shrinmp Cod
IMS 12 X X 20 10
M5 11A X X 20

IV 10 X X X 20 2
M5 9 X X X 10
MBS 7 X X X 10 20

IMS 8 X X X 4 20

I M5 5 X X 10
23 X X 8 17

44 X X 20

I MBS 4 X X 20

IMS 3 X X

IMS 14 X X 20 150 3
S2 X X

S3 X X 12 10
S5 X X X 20 10
Total s 15 15 5 22 209 150 55
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TABLE |

CONTI NUED

St omachs Exam ned

Station Y. Irish G eat Flathead Yellow fin Starry Rock Butter
Nane Lord Sculpin Sol e Sol e Fl ounder Sol e Sol e

IMS 12 10 10 10 2

IMS 11A 10 10 10 -

IMS 10 10 10 10 2

MS 9 10 2 10 10

s 7 10

Ms 8 - 10 - 10 - - -

IMS 5 10 10

23

44 10 10

s 4 10 10 10 10
ms 3 10

™S 14 10 10

S2 10 10

S3 10 10 10

S5 10 10

Total s 90 12 90 50 4 70 20
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Stations occupied by the NOAA Ship Miller Freeman, 14-24 February 1979.
From Cruise Report NOAA Ship Miller Freceman.



