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ERRATA

Feder, #. M and S. C. Jewett. 1977. Traw survey of the epifaunal
i nvertebrates of Norton Sound, Southeastern Chukchi Sea, and Kot zebue

Sound. Final Report to NOAA. R.U. No. 502. 148 p.

To meet the due date for this report, it was necessary to assenble,
type and edit the report within ashort time interval. This led to a

nunber of errors. Corrections are listed bel ow.

Page

72 Figure 22, correct caption is - Percent conposition in number,
vol une, and frequency of occurrence of mjor food items from
16 Norton Sound starry flounders.

73 Figure 23, correct caption is - Food web for starry flounders,
Platichthys stellatus, from Norton Sound, Port O arence and
Sout heast ern Chukchi Sea.  The thickness of lines in the food web
indicates the relative inportance of prey itens.

74 Figure 24, correct caption is - The relative inportance of mmjor
food items of starry flounders from Norton Sound, Port C arence, and
the Southeastern Chukchi Sea. See Sect. V of the text for discussion
of the Index of Relative Inportance (IRI).
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. SUMVARY OF OBJECTIVES, CONCLUSIONS, AND | MPLI CATI ONS
W TH RESPECT TO OCS O L AND GAS DEVELOPMENT

Very few studies have had the assessment of the sublittoral epi-
faunal invertebrates of the northern Bering Sea and/or the Chukchi as
their goal (Ellson et al., 1950 Sparks and Pereyra, 1966 Mieller and
Feder, 1974). Further data on conposition and basic biology of speices
in these northern waters are essential before industrial activities take
place there. It was the primary intent of this investigation to collect
information on the conposition, distribution, and biology of the epi-
faunal invertebrate conponents of Norton Sound, southeastern Chukchi Sea,
and Kot zebue Sound.

The specific objectives of this study were
1, A qualitative inventory of dom nant benthic invertebrate epifaunal

species within the study sites.

2. A description of spatial distribution patterns of selected benthic
invertebrate epifaunal species in the designated study sites.

3. Prelimnary observations of biological interrelationships between
sel ected segnents of the benthic biota in the designated study areas.

The traw survey for the investigation of epifaunal invertebrates
was effective, and excellent spatial coverage of the shelf of the north-
eastern Bering Sea and southeastern Chukchi Sea was obtained. One hundred”
seventy-six stations were established; 106 stations in the Norton Sound
area and 70 stations in the Chukchi Sea-Kotzebue area. Each station was
occupi ed for 30 mnutes with a 400-nmesh Eastern otter trawl during
Septenmber and Cctober, 1976. Taxonomic analysis of the invertebrates
collected in the Norton Sound area delineated 13 phyla and 187 species;

Chukchi Sea - Kotzebue Sound invertebrates consisted of 11 phyla and 171
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speci es. Echinoderms nmade up the bulk of the invertebrate biomass
with 80.3% in the Norton Sound region and 59.9% in the Chukchi Sea-

Kotzebue Sound region. Other inportant phyla were Arthropoda and Mollusca.
Feedi ng data were obtai ned on four species of sea stars (dsterias
amurensis, Leptasterias polaris acervata, Evasterias echinosoma, Lethasterias

nanimensis) and one species of flatfish (Platichthys stellatus). The sea
stars were feeding on a variety of epifaunal and infaunal species wth Z.
echinosoma and L. nanimensis primarily taking clans, specifically the

G eenl and cockl e, Serripes groenlandicus. Differences in the food habits

of the starry flounder, P. stellatus, between the study areas were apparent.
Starry flounders from Norton Sound fed mainly on the clam Yoldia hyperborea
and the brittle star, Diamphiodia craterodmeta; starry flounders from the
sout heast Chukchi Sea mainly utilized the proboscis worm Echiurus echiurus
alaskensis and the prickleback fish, Lumpenus fabricii. Food data collected
for P. stellatus have made it possible to develop a prelimnary food web

for the study areas.

The possible inportance of sea stars, the invertebrate group dom n-
ating in biomss in the areas, is considered in this report. It is suggest-
ed that these organisms may contribute pul ses of high energy organic material
by way of gametes at spawning time, into overlying waters, and that they
represent inportant conponents of secondary production in the study areas.

A large nunber of the.species collected in the study area were either
sessile or slowmoving forns. Furthernore, many inportant food organisns
were deposit feeders or were species capable of using this feeding nethod
part of the time. Many of these species would be affected by oil spills
ei ther because of their inability to |eave the area or as a result of

their dependence on sediments in the feeding process.
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The inportance of deposit-feeding clans in the diet of starry flounders
and sea stars is denonstrated. A high probability exists that oil hydro-
carbons will enter starry flounders, sea stars and other bivalve predators
via deposit-feeding molluscs, suggesting that studies interrelating sedi-
ment, oil, deposit-feeding clanms, and appropriate predator species shoul d
be initiated soon.

Initial assessment of the data suggests that a few unique, abundant,
and/or |arge benthic species (snow crabs, king crabs, crangonid shri nps,
sea stars, starry flounders) are characteristic of the areas investigated
and that these species may represent organisnms that could be useful for
moni toring purposes. Two biol ogical paraneters that should be addressed
in conjunction with petroleumrelated activities are feeding and repro-
ductive biology of inportant species. It is suggested that an intensive
program desi gned to exam ne these paraneters be initiated well in advance

of industrial activity in the oil |ease areas.

II. | NTRODUCTI ON

CGeneral Nature and Scope of Study

The operations connected with oil exploration, production, and trans-
portation in Norton Sound and the Chukchi Sea present a wi de spectrum of
potential dangers to the marine environment (see O son and Burgess, 1967,
for general discussion of marine pollution problens). Adverse effects on
a marine environment cannot be assessed, or even predicted, unless back-
ground data pertaining to the area are recorded prior to industria
devel opnent .

Insufficient long-terminformation about an environment, and the basic

bi ol ogy and recruitnent of species in that environment can |ead to erroneous
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interpretation of changes in species conposition and abundance that m ght
occur if the area becomes altered (see Nelson-Smth, 1973; Pearson, 1971,
1972; Rosenberg, 1973, for general discussions on beathic biol ogi cal inves-
tigations in industrialized marine areas, and Lews, 1970 for comments

on the populations of marine species fluctuation or popul ations of marine
species over a tine span of a few to 30 or nore years).

Benthic organisns (primarily the infauna, and sessile and sl ow noving
epifauna) are useful as indicator species for a disturbed area because
they tend to remain in place, typically react to |ong-range environnental
changes, and by their presence, generally reflect the nature of the sub-
stratum  Consequently, the organisms of the infaunal benthos have fre-
quent |y been chosen to monitor |ong-termpollution effects, and are believed
to reflect the biological health of a marine area (see Pearson, 1971, 1972,
1975; and Rosenberg, 1973, for discussions on usage of benthic organisns
for nonitoring pollution).

Experience in pollution-prone areas of England (Smith, 1968), Scotland
(Pearson, 1972), and California (Straughan, 1971) suggests that at the
conpletion of an initial exploratory study, selected stations should be
exam ned regularly on a long-term basis to determ ne any changes in species
conposi tion, diversity, abundance, and biomass. Such long-term data
acqui sition should make it possible to differentiate between normal eco-
system variation and pollutant-induced biological alteration. An intensive
investigation of the benthos of Norton Sound and the Chukchi Sea is essenti al
to an understanding of the trophic interactions involved there and the
potential changes that nmay take place once oil-related activities are

initiated.

353



The study reported here is a prelimnary assessnent of the benthic
bi ol ogy of selected invertebrate epifauna and the feeding biology of the
starry flounder, Platichthys stellatus, of Norton Sound and the southeastern
Chukchi Sea. This study is intended to extend northward the investigation
of the Alaska continental shelf as part of the Quter Continental Shelf
Envi ronment al Program (0CSEAP). A quantitative assessnent of the infauna
of the study areas is still lacking. Specifically, this report considers
the following: (1) the distribution and bi omass of epifauna; (2) feeding
observations on three species of sea stars and the starry flounder
Platichthys stellatus; (3) reproductive observations on five species of
shrinps, eight species of crabs, and two species of sea stars; and (4)
parasi tol ogi cal observations on two species of sea stars, and one species

of hermt crab

Rel evance to Probl ens of Petrol eum Devel opnent

The effects of oil pollution on subtidal benthic Organi sms have gener-
ally been neglected, although the results of a few studies, conducted after
serious oil spills, have been published (see Boesch et al., 1974 for
review of these papers). Thus, lack of a broad data base el sewhere makes
it difficult to predict the effects of oil-related activity on the sub-
tidal benthos of the Norton Sound - Chukchi Sea - Kotzebue Sound.  However
the expansion of research activities into these waters should ultimtely
enable us to identify certain species or areas that might bear closer
scrutiny once industrial activity is initiated. It nust be enphasized
that a considerable time span is needed to conprehend fluctuations in

density of marine benthic species, and it cannot be expected that a

354



short-term research program will result in predictive capabilities. ASSess-
ment of the environment nust be conducted on a continuing basis.

Data indicating the effects of oil on nost subtidal benthic inver-
tebrates are fragnentary (Nelson-Snith, 1973), but echinodernms are
“notoriously sensitive to any reduction in water quality” (Nelson-Smith,
1973). Echinoderms (ophiuroids and asteroids) are conspicuous nenbers of
the study areas (Feder et al., 1977b), and could be affected by oil
activities there. The sea star, Asterias amurensis, is the dom nant epi-
bent hi ¢ species of the shallow shelf of the Norton Sound - Chukchi Sea -
Kot zebue Sound areas exam ned (Feder et al., 1977b). Laboratory experiments
have denonstrated the sensitivity of A4sterias rubens, a species fromthe
North Sea, to hydrocarbons when it is fed tissues contam nated with crude
oil. The latter sea star, when fed Mytilus edulis containing | ow concen-
trations of crude oil, eventually died (Crapp, 1970). The sensitivity of
A. amurensistooi | should al so be examined experinentally. The snow crab,
Chionoecetes opilio, is also comonly found in the study areas. Laboratory
experiments with the closely related Chionoecetes bairdi have shown that
postmolt individuals |ose nost of their legs after exposure to Prudhoe Bay
crude oil (Karinen and Rice, 1974); obviously this aspect of the biology of
C. opilio nust be considered in future OCSEAP investigations in the Norton
Sound - Chukchi Sea - Kotzebue Sound areas. Little other direct data
based on | aboratory experinents are available for subtidal benthic species
(see Nelson-Smth, 1973). Thus, experinentation on toxic effects of oil
on ot her conmon nenbers of the subtidal benthos should be strongly en-
couraged for the near future in northern Al aska waters as well as for
all OCSEAP areas of investigation. |n addition, potential effects of the

| oss of sensitive species to the trophic structure of the shelf nust be
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examned. The latter problens can best be addressed once benthic food
studies resulting fromthe Quter Continental Shelf programare available
(e.g., see the following annual reports: Feder et al., 1977a; Feder and
Jewett, 1977; and Smth et al., 1976).

A direct relationship between trophic structure (feeding type) and
bottom stability has been denonstrated by Rhoads (see Rhoads, 1974 for
review. He describes a diesel-fuel oil spill that resulted in oil
becom ng adsorbed on sedinent particles which in turn caused the death of
deposit feeders living on sublittoral nmuds. Bottomstability was altered
with the death of these organisns, and a new conpl ex of species became
established in the altered substratum Many common nenbers of the infauna
of the Norton Sound - Chukchi Sea are deposit feeders (Feder and Mieller,
1974; Feder et al., 1977b; Feder and Jewett, unpub. Observations); thus,
oil-related nortality of these species could |ikew se result in a changed
near-bottom sedinentary regine with alteration of species conposition there.
Furthermore, king and snow crabs and sonme bottom fishes use deposit feeders

as food (Feder et al., 1977a; Feder and Jewett, 1977).

IIT. CURRENT STATE OF KNOW.EDGE

Few studi es. of benthic invertebrates have been nade in the Norton
Sound - Chukchi Sea - Kotzebue Sound areas. Sparks and Pereyra (1966)
include a partial species list and general discussion of the benthos of
t he southeast Chukchi Sea. Feder and Mieller (1974) present data including
species lists, population density, biomass, and feeding nethods for
invertebrates collected by otter trawl, van Veen grab, and dredge in
Norton Sound near Nome. Ellson et al. (1950) present results of an

exploratory fishing survey in the None area in 1949.
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Most of the species collected in the current investigation were known;
al so simlar species have been reported for other regions of the north-
eastern Bering Sea shelf by Soviet investigations (Neiman, 1960; Stoker,
in prep.).

The starry flounder, Platichthys stellatus, occurs from southern
California northward to the Gulf of A aska, Bering Sea, extending into the
Chukchi Sea and also off central Japan and Korea extending north to the
Okhotsk Sea. Feeding information’ for the starry flounder is available for
this species from Mnterey Bay, California (Orcutt, 1950) and from the San
Juan Archipelago (Mller, 1967). Miseev (1953) examned the food of coastal,
smal | - mout hed, benthophagic flounders (a group to which Platichthys

stellatus bel ongs) from the eastern coast of Russia.

V. STUDY AREAS

The two regions examned included: (1) Norton Sound and the area north
of St. Lawence Island, and (2) the eastern Chukchi Sea south of Point
Hope including Kotzebue Sound (Fig. 1). The Bering Strait arbitrarily
divides the two areas. Al stations were east of the U S -Russia Conven-
tion Line of 1867. The sanpling area for the starry flounder food study
reported here was divided into three general regions: the Norton Sound

area, Port Carence, and southeastern Chukchi Sea (Fig. 2).

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

Data were collected in conjunction with trawming activities of the

National Marine Fisheries Service on the NOAA Ship Miller Freeman from

Septenber 2-Cctober 13, 1976. Al collections were made with a 400- mesh
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Sanpling locations where starry flounder, Platichthys stellatus,
di gestive tracts.were exam ned by frequency of occurrence and/or
quantitative analysis. Dashed lines are arbitrarily placed to
delineate the three sanpling areas

. See Sect. V of the text for
met hodol ogy used in the starry flounder food studies
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eastern otter trawl with a 12.2 m horizontal opening; standard tows were
30 m nutes.

Invertebrates, except for gastropod, were enumerated, weighed in the
field, and given tentative identifications onboard ship by Institute of
Marine Science personnel. The bulk of the gastropod data was col | ected by
National Marine Fisheries Service personnel in accordance with contractual
agreenents. Aliquot sanples and voucher specinens of all invertebrates
(excluding gastropod) were preserved, and taken to the University of
Alaska for positive identification. Taxonom c, distribution, abundance
and bi omass data were conpiled in the |aboratory at the University of

Al aska at Fairbanks. Biomass per unit area (g/mz) is calculated as follows:

W o .
™ (DXIO00 ‘here ‘~‘eight ‘grans)’ Tw = width of traw opening (meters),

and (Dx1000 is distance fished (kiloneters x 1000). The data bases for
al| calculations of biomss per nif are included with the station data
submtted to the National Oceanographic Data Center (NODC).

Wien | aboratory examination revealed nore than a single species in
a field identification, the counts and weights of the species in question
were arbitrarily expanded from the |aboratory species ratio to enconpass
the entire catch of the traw.

Information on feeding, reproduction, parasites and general ecol ogy
of the invertebrates collected was recorded whenever tine permtted. At
a station where parasitism was evident, a sanple of the host organi sm was
examned to determne the degree of infection. In addition, feeding data
on the starry flounder, Platichthys stellatus,wasobtained.

Stations selected for starry flounder food studies were determ ned

inthe field, and were dependent upon the time available for proper pre-
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servation of fish stomachs. Fish were imediately sorted, and either
exani ned aboard ship or the digestive tracts removed and preserved in 10%
buf f ered formalin for later examnation in the laboratory in Fairbanks.
The entire digestive tract, including the stomach and intestine, was

exam ned. Each prey itemwas identified to the lowest taxon permitted

by their state of preservation. The frequency of occurrence nethod of

anal ysis, a sem-quantitative technique, was used for fish examned in

the field (see Konstantinov, 1972; and Jewett, 1977, for application of
this method). In the present report, since nost fish were feeding, prey
itens are expressed as the nunber and percent of fish containing various
food itens relative to the total nunber of fish analyzed. Fish exam ned
in the |aboratory were anal yzed using a quantitative method, i.e., frequency
of occurrence in conjunction with a numerical and volunetric analysis of
gut contents. Counts of all items and volumes of each taxon, measured by
wat er di spl acement to the nearest 0.1 ml, were made. Fish exanined in the
field were sexed and measured (total length to the nearest 0.1 nm, and
those examined in the |laboratory were sexed, measured (total |ength), and
wei ghed (total wec weight of fish to the nearest 0.1 g). The percent frequency
of occurrence (F), the percent contribution by number (N), the percent by
volume (V), and the index of relative inportance (IRI) were calculated for
each of the prey itens for each station and each area. The latter index,
IRI=F(N+V), was devel oped by Pinkas et al. (1971). A one way anal ysis of
variance was used for all tests of significance on the index of relative

i mportance (IRI).
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VI. RESULTS

Distribution, Abundance and Biomass - Norton Sound Area

“The prelimnary Norton Sound - Chukchi Sea - Kotzebue Sound benthic
study permtted successful occupation of 106 stations in the Norton Sound
area. A total of 347.98 km were fished, and the total epifaunal invertebrate
bi omass was 18,231.06 kg or 3.73 g/nf. The occurrence of each species from
the Norton Sound area is found in Appendix Table I.

Taxonom ¢ analysis delineated 13 phyla, 26 classes, 89 famlies,

124 genera, and 187 species (Table 1). Mollusca, Arthropoda, and Echino-
dermata dom nated in species representation with 74, 45, and 27 species
respectively (Table I1). These three phyla also domnated the invertebrate
bi omass, but in reverse order, i.e., Echinodermata (80.3% of the total

bi omass), Arthropoda (9.6%, and Mollusca (4.4% (Table I11).

The echinoderm fanilies Asteridae, Gorgonocephalidae, and Strongylocen-
trotidae were the nost abundant and inportant in biomass (Table IV, See App.
Table 11 for percentage conposition of all phyla by famly). Four sea stars
of the fam |y Asteridae, Asterias amurensis, Lethasterias nanimensis,
Evasterias echinosoma and Leptasterias polaris acervata made up 67.4%
of the total invertebrate biomass (Table V; See App. Table 111 for percentage
conposition of all phyla by species). The basket star, Gorgonocephalus
caryt, and the sea urchin, Strongylocentrotus droebachiensis, Were also
dom nant by wei ght.

The seastar, Asterias amurensis,wasdi stributed throughout nost of
Norton Sound. Stations north and northeast of St. Lawence Island had few

occurrences of this species (Fig, 3). Hgh bionmass stations were generally

restricted tothe inner-sound region. However, station D-20, |ocated off
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TABLE |

Species taken by trawl fromthe Norton Sound area onboard the
NOAA Ship Miller Freeman, 2 Septenber-13 Cctober, 1976

Phyl um Porifera
Class Demospongia
Fam |y Axinellidae
Phakellia sp.
Phakellia eribrosa (Miklucho-Maclay)

Phyl um Cnidaria
Class Hydrozoa
Fam |y Sertulariidae
“Unidentified species

C ass Scyphozoa
Unidentified species

( ass Anthozoa
Fam |y Nephtheidae
Eunephthya rubiformis (Pallas)

Fam |y Actinostolidae
Stomphia coceinea (O. F. Mieller)

Fam |y Actinidae
Unidentified species

Phyl um Rhynchocoela
Unidentified species

Phyl um Annelida
C ass Polychaeta
Fam |y Polynoidae
Aretonoe vittata (Grube)
Eunoe depressa (Moore)
Eunce gsenta (Nbore)

Fam |y Nereidae
Nereis sp.

Fam |y Flabelligeridae
Brada villosa (Rathke)

Fam |y Sternaspidae
Sternaspis scutata (Ranzani)

Fam |y Pectinariidae
Cistenides hyperborea (Malmgren)

Fam |y Terebellidae
Terebella sp.

Fam |y Sabellidae
Potamilla sp.
Jasminiera sp.
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TABLE | (Cent’ d)

Class Hirudinea
Fam |y Piscicolidae
Carcinobdella sp.

Phyl um Mollusca
G ass Polyplacophora
Fam |y Acanthochitonidae
Cryptochiton stelleri (M ddendorff)

Fam |y Mpaliidae
Amicula pallasii (M ddendorff)
Amicula vestita (Broderip and Sower by)

Cl ass Pelecypoda
Fam | y Nuculanidae
Yoldia sp.
Yoldia hyperborea (Loven)
Yoldia myalis (Couthouy)

Fam |y Glycymeridae
Glycymeris subobsoleta (Carpenter)

Fam |y Mytilidae
Mytilus edulis Linnaeus
Musculus niger G ay
Musculus discors (Linné)

Fam |y Pectinidae
Chlamys rubida (Hi nds)

Fam |y Astartidae
Astarte borealis (Schumacher)
Astarte montagui (Dillwyn)

Fam |y Carditidae
Cyelocardia crebricostata (Krause)

Cyclocardia crassidens (Broderip and Sower by)

Fam |y Kelliidae
Pseudopythina sp.

Fam |y Cardiidae
Clinocardium Sp.
Clinocardium ciliatum (Fabricius)
Clinocardium nuttallii (Conrad)
Clinocardium californiense Deshayes
Serripes groenlandicus (Bruquidre)

Fam |y Veneridae
Liocyma fluctuosa (CGoul d)

Fam |y Mactridae
Spisula polynyma (Stimpson)
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TABLE | (Control)

Fam |y Tellinidae
Macoma sp.
Macoma calecarea (Gmelin)
Macoma brota Dall
Tellina lutea Wood

Fam |y Midae
Mya pseudoarenaria Schlesch

Fam |y Hiatellidae
Hiatella arctica (Linné)
Panomya arctica (Lamarck)

O ass Gastropod
Fam |y Trochidae
Margaritas giganteus (Leche)
Solariella sp.
Solariella obscura (Couthouy)
Solariella varicosa (Mighels and Adans)

Fam |y Turritellidae
Tachyrhynchus erosus (Couthouy)

Fam |y Epitoniidae
Opalia sp.

Fam |y Trichotropididae
Trichotropis bicarinata (Sowerby)
Trichotropis insignis M ddendor ff
Trichotropis kroyeri Philippi

Fam |y Naticidae
Natica clausa Broderip and Sowerby
Polinices pallida (Broderip and Sowerby)

Fam |y Velutinidae
Velutina sp.
Velutina plicatilis (Miller)

Fam |y Muricidae
Boreotrophon clathratus (Linnaeus)

Fam |y Buccinidae
Buceinum sp.
Buceinum angulosum G ay
Buccinum sealariforme Msller
Bucetnum glaciale Linnaeus
Buceinum solenum Dan
Buceinum polare G ay
Buceinum fringillum Dall
Buccinum tenellwmDall
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TABLE T (Cent’cl)

Fam |y Neptuneidae
Aneistrolepsis sp.
Beringius crebricostatus Dan
Beringius beringii (Middendorff)
Beringius stimpsoni (CGoul d)
Colus spitzbergensis (Reeve)
Colus ombronius (Dan)
Colus hypolispus (Dan)
Liomesus ooides (M ddendorff)
Nepturnea ventricosa (Gmelin)
Neptunea borealis (Philippi)
Neptunea heros (G ay)
Plicifusus kroyeri (Moller)
Plicifusus verkruzeni Kobelt
Pyrulofusus deformis (Reeve)
Volutopsius Sp.
Volutopsius filosus Dall
Volutopsius fragilis Dan

Fam |y Turridae
Oenopota harpa (Dan)
Obesitoma simplex (Middendorff)

Fam |y Dori di dae
Doris sp.

Fam | y Dendronotidae
Dendronotus Sp.

C ass Cephal opoda
Fam |y Octopodi dae
oct opus Sp.

Phyl um Arthropoda
Cl ass Pycnogonida
Unidentified species

Cl ass Crustacea
O der Thoracica
Fam | y Balanidae
Balanus sp.
Balanus balanus (Linné)
Balanus rostratus Pilsbry

Order Cumacea
Unidentified species

Order Isopoda
Fam |y |1doteidae
Saduria entomon (Linnaeus)
Synidotea bicuspida (Onen)

Fam | y Sphaeromatidae
Tecticeps Sp.
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TABLE | (Cent’ d)

O der Anphi poda
Fam |y Ampeliscidae
Uni dentified species

Fam |y Eusiridae
Eusirus sp.
Rhachotropis sp.

Fam |y Ganmari dae
Melita sp.
Melita dentata Kréyer

Fam |y Ischyroceridae
Jassa sp.

Fam |y Lysianassidae
Anonyx sp.
Anonyx nugaxr pacifica Krdyer
Anonyx ampulloides Bate
Socarnes Sp.

Fam |y Podoceri dae
Dulichia spinosissima

Fam |y Stegocephalidae
Stegocephalus inflatus Krdyer

Fam |y Hyperiidae
Parathemisto japonica Bovallius

Fam |y Caprellidae
Unidentified species

Order Decapoda
Fam |y Pandal i dae
Pandalus boreal i s Krdyer
Pandalus goniurus Stimpson
Pandalus hypsinotus Brandt

Fam |y Hyppol ytidae
Lebbeus groenlandica (Fabricius)
Eualus sp.
Bualus fabricii (Krdyer)
Eualus gaimardii belcheri (Bell)
Eualue macilenta (Krbyer)

Fam |y Crangoni dae
Crangon dalli Rathbun
Selerocrangon boreas (Phipps)
Argis lar (Onen)
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TABLE | (Cent’ d)

Fam |y Paguridae
Pagurus ochotenstis (Benedict)
Pagurus capillatus (Benedict)
Pagurus trigonocheirus (Stimpson)
Pagurus dalli (Benedict)
Labidochirus splendescens (Onen)

Fam |y Lithodidae
Hapalogaster grebnitzkii Schalfeew
Paralithodes camtschatica (Tilesius)
Paralithodes platypus Brandt
Sculptolithodes derjugini Makar ov

Fam |y Mjidae
Hyas coarctatus alutaceus Brandt
Chionoecetes opilio (Fabricius)

Fam |y Atelecyclidae
Telmessus cheiragonus (Tilesius)

Phyl um Sipunculida
Fam |y Golfingiidae
Golfingia margaritacea (M Sars)

Phyl um Echiurida
O ass Echiuridea
Fam |y Echiuridae
Echiurus echiurus alaskensis Pallas

Phyl um Priapulida
Fam |y Priapulidae
Priapulus caudatus Lamarck

Phyl um Ectoprocta
C ass Cheilostomata
Fam |y Flustridae
Flustra sp.

Fam |y Bicellariellidae
Dendrobeania Sp.

Cl ass Cyclostomata
Fam |y Diastoporidae
Diaperoecia SP.

Fam |y Heteroporidae
Heteropora Sp.

O ass Ctenostomata
Fam |y Alcyonidiidae
Aleyonidium sp.
Aleyonidium disctiforme Smitt
Aleyonidium vermiculare Okada
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TABLE I (Cent’ d)

Fam |y Flustrellidae
Flustrella gigantea Silen

Phyl um Brachiopoda
Class Articulate
Fam |y Dallinidae
Laqueus californtanus Koch

Phyl um Echinodermata
O ass Asteroidea
Fam |y Echinasteridae
Henricia sp.

Fam |y Pterasteridae
Pteraster obscura (Perrier)

Fam |y Solasteridae
Crossaster papposus (Linné)
Solaster sp.
Solaster danson< (Verrill)

Fam |y Asteriidae
Asterias gmurensis Liikten
Asterias rathbuni (Verrill)
Evasterias echinosoma Fi sher
Evasterias troschellii (Stimpson)
Leptasterias sp.
Leptasterias alaskensis Fi sher
Leptasterias polaris acervata Stimpson
Lethasterias Sp.
Lethasterias nanimensis (Verrill)

Cl ass Echi noi dea
Fam |y Echinarachniidae
Echinarachnius parma Lamarck

Fam |y Strongylocentrotidae
Strongylocentrotus droebachiensis (O F. Miiller)

C ass Ophi uroi dea
Fam |y Anphi uridae
Amphiodia sp.
Diamphiodia craterodmeta (Cl ark)

Fam |y Gorgonocephalidae
Gorgonocephalus caryi (Lyman)

Fam | y Ophiactidae
Ophiopholis aculeata (Linné)

Fam |y Ophiuridae
Ophiura sarsti Liikten
Stegophiura sp.
Stegophiura nodosa Liikkten
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TABLE | (Cent’ d)

Cl ass Holothuroidea
Fam |y Cucumariidae
Cucuwmaria sp.
Cucumaria caleigera (Stimpson)

Fam |y Psolidae .
Psolus japonicus Oestergren

Phyl um Chordata
Subphyl um Urochordata
O ass Ascidiacea
Fam |y Rhodosomatidae
Chelyosoma Sp.
Chelyosoma columbianum Hunt sman
Chelyosoma orientale Redikorzev

Fam |y Styelidae
Styela macrenteron Ritter
Pelonaia corrugata Forbes and Coods

Fam |y Pyuridae
Boltenia ovifera (Linné)
Boltenia echinata Linné
Halocynthia sp.
Haloeynthia aurantium (Pallas)

Cl ass Thaliacea
Fam |y Sal pi dae
Uni dentified species
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Nunber and percent of epifaunal invertebrate species
by phylum and class fromthe Norton Sound area

TABLE |

- No. of 7 of g
Phyl um C ass Speci es Speci €S
Porifera Denospongi a 2 1.08
Cnidaria Hydrozoa 1 0. 54
Scyphozoa 1 0.54
Anthozoa 3 1.61
Total s 5 2.69
Rhynchocoela Uni dentified 1 0.54
Annelida Polychaeta 10 5.38
Hi rudi nea 1 0.54
Total s - 5.92
Mollusca Polyplacophora 3 1.61
Pelecypoda 27 14. 52
Gast r opod 43 23.12
Cephal opod 1 0.54
Total s 74 39.79
Arthropods Pycnogonida 1 0.54
Crustacea 44 23.12
Total s 45 23. 66
Sipunculida 1 0.54
Echiurida Echiuridea 1 0.54
Priapulida 1 0.54
Ectoprocta Cheilostomata 2 1.08
Cyclostomata 2 1.08
Ctenostomata 5 2.69
Total s 9 4.85
Brachiopoda Articulata 1 0.54
Echinodermata Asteroidea 14 7.53
Echinoidea 2 1.08
Ophiuroidea 8 4.30
Holothuroidea 3 1.61
Total s 27 14,52
Chordata Ascidiacea 9 4,84
Thaliacea 1 0.54
Total s 10 5.38
Gand Totals 186 100. 00
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TABLE ||

Number, weight, and biomass (g/nf) of the invertebrate phyla of the

Norton Sound area (N.S.) and Chukchi Sea - Kotzebue Sound area (C.S.)
Nurmber of 2
or gani sns Vi ght (kg) % Total wt. g/m
Phyl um N.S. C.S. N.S. C.S. N.S. C.S. N.S. C.S.
Porifera 764 777 74,01 73.49 0.41 0.76 0. 015 0. 025
Cni dari a 24485 9488 782.56 426. 55 4.29 4. 44 0.160 0. 146
Rhynchocoela 7 5 0.01 0.06 <.01 <,01 <.001 <.001
Annelida 1090 7282 4,72 14,53 0.03 0.15 0. 001 0. 005
Mollusca 8788 16489 794.86 1230.00 4.36 12.79 0.162 0.411
Art hropoda 68510 66530 1756. 44 1204. 27 9.63 12.52 0.359 0.411
(Crustacea)
Sipunculida 3 10 0.04 0.24 cool <.01 <.,001 <.001
Echi ur oi dea 9 31 0.19 0.82 <.01 <.01 <.001 <.001
Ectoprocta 65 65 6.03 11. 25 0.03 0.12 0.001 0.004
Priapulida 1 <.01 <.01 - <,001 -
Brachiopoda 2 <.01 <.01 - <.001 -
Echiinodermata 93206 60720 14632.83 5763.55 80.26 59.93 2.994 1.967
Chordata 7366 41814 17¢.35 892. 45 0.98 9.28 0.036 0. 304
(Ascidiacea)
TOTALS 204296 203211 8231.06 9617.21 100% 100% 3.73 3.28
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TABLE IV

Nurmber, weight, and bionass (g/nt) of major invertebrate famlies of the
Norton Sound area (N.S.) and Chukchi Sea -

Kot zebue Sound area (C.S.)

Nunmber of
or gani snms Wei ght  (kQ) % Total wt. g/mz

Phyl um N.S. C.S. N.S. c. S N.S. C.S. N.§. C.S.”
Actiniidae 21498 7663 540. 05 238. 81 2.94  2.47 0.110 0.082
Nept unei dae 6495 12563 735.19 1176.40 4.00 12.18 0. 150 0. 405
Crangoni dae 22568 15772 159.74  100.30 0.87 1.03 0.032 0.034
Paguri dae 24420 21106 336. 88 317.57 1.83 3.28 0.068 0.109
Li t hodi dae 1046 20 773.81 6. 87 4,21 0.07 0.158 0.002
My idae 6264 25553 245. 54 682. 13 1.33 7.06 0.050 0.234
Atelecyclidae 1116 674 150. 62 89.50 0.82 0.92 0.030 0.030
Asteri dae 70866 28682 12669. 50 4640. 09 69. 04 48.04 2.592 1.597
Strongylo-

centrotidae 9572 8794 610.58  616. 15 3.327 6.37 0.124 0.212
Gorgono-

cephalidae 5218 1285 1281.55 331.81 6.98 4.43 0.262 0.114
Rhodosonatidae 146 15481 3.72  466. 46 0.02 4.83 0. 001 0.160
Styelidae 5541 5822 139.62 198.73 0.76  2.05 0.028 0.068
Pyuri dae 1469 19018 33.01  219.69 0.18 2.27 0.006 0.075

TOTALS 176219 162433 17679.81 9084.51. 96. 31 94.00 3.61 3.12
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TABLE v

Per cent age conposition by wei ght and the feeding methods®
of the leading invertebrate species collected in the Norton Sound area

% wt. of Feedi ng  Avg. wt. per 7 w. of % w. of
Phyl um all phyla Leadi ng Speci es Met hod Individual phyl um all phyla
Echinodermata 80. 30 Asterias amurensis P 178 g 68. 29 54. 46
Gorgonocephalus caryt SUS-P 246 ¢ 8.76 6. 98
Lethasterias nanimensis P 311 ¢ 7.06 5.63
Evastertas echinosoma P 692 ¢ 4.93 3.93
Leptasterias polaris acervata P 106 ¢ 4.23 3. 37
Strongylocentrotus droebachiensis H-S-P 64 @ 4,17 3.33
Total s 97. 44 77.70
Arthropoda 9.59 Paralithodes camtschatica P-s 801 g 41.90 3.99
(Crustacea) Hyas coarctatus alutaceus pP-s ? 49 g 10,53 1.00
Pagurus trigonocheirus P-§ ? 15 g 10,02 0.95
Telmessus cheiragonus P-5 2 135 g 8.62 0.82
Pagurus capillatus P-5 2 12 g 6.14 0.58
Argis lar s ? 78 .5. 66 0.54
Total s 82.87 7.88
Mollusca 4. 36 Neptunea heros P-s 130 g 69. 57 3.01
leptunea ventricosa P-s 80 g 11.17 0.48
Beringius beringi P-s 2 ¢ 6.00 0.26
Serripes groenlandicus Sus 38 g 5.43 0.24
Total 94. 25 Total s 92.17 3.99

Based on natanaka and Kosaka, 1958; Reese, 1966; Pearce and Thorson, 1967; Feder et .al., 1977b; and
pers. observation. Feeding nethods for related species are included when no direct data are available
for species included above.

2Feedi ng methods: P = predator; P-S = predator-scavenger; S = scavenger;
Sus = suspension feeder; Sus-P = suspension feeder-predator;
H S-P = herbi vore-scavenger—predat or.
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Figure 3. Distribution and bionmass of the sea star, Asterias amurensis,

fromthe Norton Sound, Chukchi Sea - Kotzebue Sound study areas.
Small arrows indicate highest biomass stations fromthe respec-
tive areas, i.e., 14.95 g/m® for Norton Sound area station D-20,
and 5.98 g/m” for Chukchi Sea - Kotzebue Sound area station B-4.
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Nome, had the highest biomass with 539.80 kg per standard tow or 14.95 g/ nf
(Fig. 3). Slightly less than 2500 specinmens were taken at this station.

Lethasterias nanimensis occurred mainly in the northern half of Norton
Sound (Fig. 4). This species was absent from stations north of St. Lawence
Island. Station D-7, also located off Nome, had the highest biomass with
85.58 kg per standard tow or 2.52 g/nf(Fig. 4).

Evasterias echinosoma, the |argest sea star found on the survey
(average wet weight of 692Q),and L. nanimensis were found at sinilar
stations and attained simlar biomasses at these stations (Fig. 5).

Li kewi se, station D-7 also had the highest bionass of E. echinosoma with
136.20 kg per standard tow or 4.02 g/nf(Fig. 5).

Leptasterias polaris acervata had a different distributional pattern
fromthe other sea stars. This species occurred mainly at those stations
north and northeast of St. Lawence Island (Fig. 6). However, station
C- 32, another station located off wNome, had the highest biomass with
322.03 kg per standard tow or 6.79 g/m2 (Fig. 6).

The basket star, Gorgonocephalus caryi, was nore restricted in its
distribution, i.e., mst stations of occurreance -were in outer Norton Sound
(Fig. 7). Station C1, off Cape Prince of Wales near Bering Strait, had
the highest biomass: 671.65 kg per standard tow or 14.88 g/mz (Fig. 7).

Over 2000 basket stars were obtained at this station.

Anot her echi noderm Strongylocentrotus droebachiensis,dsocontri -
buted significantly to the overall biomass. High biomass stations were
mainly in inner Norton Sound; however, station C32 had the highest bio-
mass: 224.42 kg per standard tow or 4.73 g/m2 (Fig. 8).

Crabs domi nated the archopod bi omass with 86.3% of the weight of the.

phylum but they only conprised 8.25% of the total invertebrate biomass
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(see App. Table IIl for data base). The red king crab, Paralithodes
ecamtschatica, occurred in less than half of the Norton Sound area stations.
The distribution of this large crab (average weight of 801 g) was confined
to the inner and md portions of the . Sound. The station with the highest
bi omass was D-9: 89.66 kg per standard tow or 214g/nf(Fig. 9). However,
only 34king crabs were caught here.

Q her crabs which also contributed considerably to the crustacean bio-
mass were the spider crab, Hyas coarctatus clutaceus, the hermt crabs,
Pagurus trigonocheirus and P. capillatus, and the crab of the family
Atelecyclidae, Telmessus cheiragonus. The distribution and biomass of these
species are shown in Figures 10-13 respectively.

The snow crab, Chionoecetes opilio, contributed little to the overall
crustacean biomass (Fig. 14).

Shrinps contributed |ess than 10% of the arthropod biomass and |ess
than 1% of the total invertebrate biomass (See App. Table Ill for data
base) . The crangonid, A4rgis lar, was the dom nent shrinp and was w dely
distributed (Fig. 15).

The npst common mollusc WaS the gastropod, deptunea heros. This
gastropod was w dely dispersed throughout the Norton Sound area, and the
station with the highest biomass was D14 with 142.13 kg per standard
toworl. 10 g/nf(Fig. 16). Distribution and biomass maps for other common
gastropod, Beringius beringi and Neptunea ventricosa, and the pelecypod,

Serripes groenlandicus, are shown in Figures 17-19 respectively.

Di stribution, Abundance and Bi omass - Chukchi Sea - Kot zebue Sound area
The prelimnary traw survey of the Chukchi Sea - Kotzebue Sound area

permtted the successful occupation of 70 stations. The total epifaunal
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1ob 164 162°

Distribution and bi omass of the gastropod
from the Norton Sound, Chukchi Sea - Kotzebue ‘Sound study ’areas.
Smal | arrows indicate highest biomass stations fromthe respec-

tive areas, i.e 1.10 9/ Mfor Norton Sound area station D 14,
and 11.40 g/m° for Chukchi Sea - Kotzebue Sound area station A-37.

Neptunea heros.
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invertebrate biomass was 9617.24 kg or 3.31 g/r% in a total fishing distance
of 224.07 km Invertebrates fromthis area included 11 phyla and 171 species
(Table VI). The occurrence of each species fromthe Chukchi Sea - Kotzebue
Sound area is found in Appendix Table IV. Two phyla present in the Norton
Sound area, Priapulida and Brachiopoda, Wwere absent from the Chukchi Sea -
Kotzebue Sound sanples. Molluscs domi nated in species representation wth
70, and arthropod crustaceans and echinoderns followed with 36 and 24 species
respectively (Table VII). Echinoderms made up the bulk of the invertebrate
bi omass with 59.9% molluses and arthropod crustaceans contributed 12.8%

and 12.5% of the biomass, respectively (Table I11).

The nost common group present was the sea star fam |y Asteridae (Phylum
Echinodermata) (Table IV, See App. Table V for percentage conposition of all
phyla by famly). The main species represented, in order of decreasing
bi omass, were Asterias amurensis, Leptasterias polaris acervata, Lethasterias
nanimensts and Evasterias echinosoma (Table VI11; See App. Table VI for per-
centage conposition of all phyla species). Qher echinoderms of considerable
i mportance were Strongylocentrotus droebachiensis and Gorgonocephalus caryti.

The npbst conmon speci es, Asterias amurensis, occurred mainly in
Kotzebue Sound with station B-4 the station of highest biomass: 270.13 kg
or 5.98 g/niin a standard tow (Fig. 3)

Leptasterias polaris acervata occurred in nost of the Chukchi Sea -
Kotzebue Sound sanpling area. H gh biomasses occurred in the western end
of the station grid, especially at station A-16 where 202.48 kg or 7.47 g/mz
were obtained in a standard tow (Fig. 6)

Lethasterias nanimensis and Evasterias echinosoma had simlar distri-
bution and bionass patterns. Mst occurrences were in Kotzebue Sound and

station A-14 had the highest biomass of both species, i.e. , 99.66 kg or
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TABLE VI

Species taken by trawl from the Chukchi Sea - Kotzebue Sound area
onboard the NOAA Ship Miller Freeman,
2 Sept enber-13 Cctober, 1976

Phylum Porifera
Cl ass Denpspongi a
Fam |y Microcionidae
Microciona Sp.
Microciona lambei Burton

Fam |y Axinellidae
Phakellia sp.

Fam |y Halichondriidae
Halichondria sp.

Phyl um Cnidaria
C ass Hydrozoa
Fam |y Sertulariidae
Abietinaria Sp.

Cl ass Scyphozoa
Unidentified species

Cl ass Anthozoa
Fam | y Nephtheidae
Bunephthya rubiformis (Pallas)

Fam |y Actinostolidae
Stomphia sp.
Stomphia coccinea (O. F. Miller)

Fam [y Actiniidae
Tealia crassicornis (O F. Miller)

Phyl um Rhynchocoela
Unidentified species

Phyl um Annelida
Cl ass Polychaeta
Fam |y Polynoidae
Eunoe depressa (Nbore)
Gattyana ciliata NMoore

Fam |y Nereidae
Nereis sp.

Fam |y Nephtyidae
Nephtys sp.

Fam |y Flabelligeridae

Brada inhabilis (Rathke)
Brada ochotensis Annenkova
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TABLE VI (Cent’ d)

Fam |y Sternaspidae _
Sternaspis scutata (Ranzani)

Fam |y Sabellariidae
Idanthyrsus armatus Ki nberg

Fam |y Pectinariidae
Cistenides hyperborea (Malmgren)

Fam |y Anpharetidae
Amphitrite cirrata O. F. Miiller

Fam |y Sabellidae
Chone cincta Zachs
Potamilla sp.

Fam |y Serpulidae
Uni dentified species

Phyl um Mollusca
C ass Polyplacophora
Fam |y Ischnochitionidae
Isclmochition qlbus (Linné)

Cl ass Pelecypoda
Fam |y Nuculidae
Nucula tenuis Montagu

Family Nuculanidae
Nuceulana fossa Baird
Yoldia hyperborea (Loven)

Fam |y Mytilidae
Mytilus edulis Linnaeus
Musculus niger (G ay)
Musculus discors (Linné)
Modiolus modiolus (Linnaeus)

Fam |y Pectinidae
Chlamys rubida (H nds)
Chlamys islandica (Miller)
Chlamys beringiana (Middendorff)

Fam |y Astartidae
Astarte borealis (Schumacher)
Astarte montagui (Dillwyn)

Famly. Carditidae
Cyclocardia S,
Cyelocardia ventricosa (CGoul d)
Cyelocardia crebricostata (Krause)
Cyelocardia crassidens (Broderip and Sower by)
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TABLE VI (Cent’ d)

Fam |y Cardiidae
Clinccardium ciliatwn (Fabricius)
Clinocardium nuttallii (Conrad)
Clinocardium californiense Deshayes
Serripes groenlandicus (Bruguiére)

Family Veneridae
Lioeyma fluctosa (CGoul d)

Fam |y Mactridae

Spisula polynyma (Stimpson)
Fam |y Tellinidae

Macoma sp.

Macoma calecarea (Gmelin)
Macoma brota Dan

Fam |y Midae
Mya japonica Jay
Fam |y Hiatellidae

Hiatella arctica (Linné)
Panomya arctica (Lamarck)

Class Gastropoda

Fam |y Trochidae
Margaritas giganteus (Leche)
Solariella obscura (Couthouy)
Solariella varicosa (Mighels and Adans)

Fam |y Turritellidae
Tachyrhynchus reticul ates (Mighels and Adarmns)

Fam |y Calytraeidae
Crepidula grandis (Middendorff)

Fam |y Trichotropidi dae
Trichotropis bicarinata {Sowerby:

Fam |y Naticidae
Natica clausa Broderip and Sower by
Natica russa Gould
Polinices pallida Broderip and Sower by

Fam |y Vel utinidae
Piliscus commondum (Middendorff)
Velutina Sp.
Velutina plicatilis (Miller)
Velutina undata (Brown)

Fam |y Muricidae
Boreotrophon clathrus (Linné)
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TABLE VI (Cent’ d)

Fam | y Buccinidae
Buccinum angulosum Gray
Buccinum scalariforme Msller
Buceinum glaciale Linnaeus
Buccinum solenum Dan
Buccinum polare G ay
Buccinum tenellum Dall

Fam | y Neptunidae
Ancistrolepis sp.
Ancistrolepis magna Dan
Beringius crebricostatus (Dan)
Beringius beringt M ddendorff
Colus Sp.
Colus gpitabergensis (Reeve)
Colus hypolispus (Dan)
Moknia corbis (Dan)
Neptunea lyrata (Gmelin)
Neptunea ventricosa (Gmelin)
Nept unea borealis (Philippi)
Neptunea ?-zeros (G ay)
Plicifusus brunneus (Dan)
Pyrulofusus deformis (Reeve)
Volutopsius Sp.
Volutopsius fragilis (Dan)

Fam |y Cancellariidae
Admete couthouyi (Jay)

Fam |y Doridi dae
Uni dentified species

Fam |y Dendronotidae
Dendronotus Sp.

Fam |y Tritonidae
Tochina tetraquetra (Pallas)

Cl ass Cephal opoda
Fam |y Octopodidae
Unidentified species

Phyl um Art hropoda
Cl ass Crustacea
Order Thoracica
Fam |y Balanidae
Balanus sp.
Balanus balanus (Linné)
Balanus rostratus Pilsbry

Order Mysidacea
Unidentified species

398



TABLE VI (Cent’ d)

Order Cumacea
Unidentified species

Order Isopoda
Fam |y Idoteidae
Saduria entomon (Linnaeus)

Order Anphi poda
Fam |y Eusiridae
Rhachotropis SP.

Fam |y Gammaridae
Melita sp.
Melita dentata Krdyer

Fam |y Lysianassidae
Anonyx sp.

Fam |y Stegocephalidae
Stegocephalopsis ampulla (Phipps)
Stegocephalus inflatus Kréyer

Order Decapoda
Fam |y Pandalidae
Pandalus sp.
Pandalus goniurus Stimpson

Fam |y Hippolytidae
Spirontocaris sp.
Spirontocaris murdochi Rathbun
Spirontocaris arcuata Rathbun
Lebbeus groenlandica (Fabricius)
Eualus gaimardii belcheri (Bell)
Heptacarpus Sp.

Fam |y Crangonidae
Crangon dalli Rathbun
Selerocrangon boreas (Phipps)
Argis lar (Ownen)
Argis crassa (Rathbun)

Fam |y Paguridae
Pagurus capillatus (Benedict)
Pagurus trigonocheirus (Stimpson)
Pagurus rathbuni (Benedi ct)
Labidochirus splendescens (Onen)

Fam |y Lithodi dae
Hapalogaster grebnitzkii Schalfeew
Paralithodes camtschatica (Tilesius)
Paralithodes pl atypus Brandt
Parglithodes brevipes (Milne-Edwards and Lucas)

Fam |y Majidae
Hyas sp.

Hyas coarctatus alutaceus Brandt
Chionoecetes optilio (Fabricius)
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TABLE VI (Cent’ d)

Fam |y Atelecyclidae
Telmessus cheiragonus (Tilesius)

Phyl um Sipunculida
Fam |y Golfingiidae
Golfingia margaritacea (M Sars)

Phyl um Echiurida
O ass Echiuroidea
Fam |y Echiurdae
Echiurus echiurus alaskensis Pallas

Phyl um Ectoprocta
C ass Cheilostomata
Fam |y Flustridae
Flustra sp.

Fam |y Bicellariellidae
Dendrobeania Sp.

G ass Cyclostomata
Fam |y Diastoporidae
Diaperoecia sp.

Fam |y Heteroporidae
Heteropora Sp.

Class Ctenostomata
Fam |y Al cyonidiidae
Aleyonidium Sp.
Aleyonidivm disciforme Sm tt
Alcyonidium vermiculare Okada

Phyl um Echi noder mat a
Cl ass Asteroidea
Fam |y Echinasteridae
Henricia sp.
Henricia derjugini (Djakonov)

Fam |y Pterasteridae
Pteraster obscura (Perrier)

Fam |y Sol asteridae
Crossaster papposus (Linné)
Solaster sp.
Solaster endeca (Linné)

Fam |y Asteridae
Asterias sp.
Asterias amurensis Liitken
Asterias rathbuni (Verrill)
Evasterias echinosoma Fi sher
Leptasterias sp
Leptasterias pol ar-i s acervata Stinpson
Lethasterias sp.
Lethasterias nanimensis (Verrill)
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TABLE VI (Cent’d)

Cl ass Echinoidea
Fam |y Echinarachniidae
Echinarachnius parma Lamar ck

Fam |y Strongylocentrotidae
Strongylocentrotus droebachiensis (O. F. Miiller)

Cl ass Ophiuroidea
Fam |y Anphi uridae
Di anphi odi a eraterodmeta

Fam |y Gorgonocephalidae
Gorgonocephalus caryi (Lyman)

Fam |y Ophiactidae
Ophiopholis aculeata (Linné)

Fam [y Ophiuridae
Ophiura sarsi Liitken
Stegophiura nodosa Liitken

Cl ass Holothuroidea
Fam |y Cucumariidae
Cucumaria Sp,
Cucumaria caleigera (Stimpson)

Fam |y Psolidae
Psolus japonicus Cestergren

Phyl um Chordata
Subphyl um Urochordata
Cl ass Ascidiacea
Fam |y Rnhodosomati dae
Chelyosoma Sp.
Chelyosoma orientale Redikorzev

Fam |y Styelidae
Styela macrenteron Ritteér
Pelonata corrugata Forbes and GCoods

Fam |y Pyuridae
Boltenia ovifera (Linné)
Boltenia echinata Linné
Halocynthia aurantium (Pallas)

Cl ass Thaliacea
Fam |y Salpidea
Unidentified species
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TABLE VI

Nunber and percent of epifaunal invertebrate species
by phylum and class from the Chukchi Sea

No. of ’ % of

Phyl um d ass Speci es Speci es
Porifera Demospongia 4 2.34
Cnidaria Hydr ozoa 1 0.58
Scyphozoa 1 0.58
Anthozoa 4 2.34
Total s 6 3.50
Rhynchocoela Uni dentified 1 0.58
Annelida Polychaeta 13 7.60
Mollusca Polyplacophora 1 0.58
Pelecypoda 28 16.37
Gast r opod 40 23. 39
Cephal opod 1 0.58
Total s 70 40. 92
Art hropods Crustacea 36 21.05
Sipunculida 1 0.58
Echiurida Echi uroi dea 1 0.58
Ectoprocta Cheilostomata 2 1.17
Cyclostomata 2 1. 17
Ctenostomata 3 1.75
Total s 1 4.09
Echi noder nat a Asteroi dea 14 8.19
Echi noi dea 2 1.17
Ophi ur oi dea 5 2.92
Holothuroidea 3 1.75
Total s 24 14.03
Chordata Asci di acea T 4.09
Thaliacea 1 0.58
Total s 8 4.67
Grand Totals 171 100. 00
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TABLE VI'|

Percentage conposition by weight and the feeding methods® of the I eadi ng
invertebrate species collected in the Chukchi Sea - Kotzebue Sound area

%z w. of Feeding” Avg. wt. per % w. of % w. of

Phyl um all phyla Leadi ng Speci es Met hod | ndi vi dual phvlum al | phyla
Echi noder nat a 59. 93 Asterias amurensis . P 202 ¢ 35. 54 21*21
Leptasterias polaris acervata P 96 ¢ 20.90 12. 47
Strongylocentrotus droebachiensis H S-P 70 g 10. 69 6. 38
Lethasterias nanimensis P 299 ¢ 9. 67 5.77
Evasterias echinosoma P 656 g 6. 39 3.81
Gorgonocephalus caryi Sus-P 258 g 5.76 3. 44
Total s 88. 95 53.08
Mollusca 12.79 Neptunea heros P-s 101 ¢ 79.98 10. 19
Neptunea ventricosa P-s 71 g 10.80 1.38
Beringius beringi P-s 85 g 2.35 0.30
Total s 93.13 11. 87
Art hropoda 12. 52 Chionoecetes opilio P-s 27 g 43.76 5.46
(Crustacea) Pagurus trigonocheirus P-S 7 17 g 15.77 1.97
Hyas coarctatus alutaceus P-5 72 25 g 12.87 1.61
Telmessus cheiragonus P-5 2 133 g 7.43 0.93
Pagurus capillatus P-s ? 12 g 7.24 0.90
Argis lar s ? 7g 4. 34 0.54
Tot al 85.24 Totals 91.41 11.41

1Based on Hatanaka and Kosaka, 1958; Reese, 1966; Pearce and Thorson, 1967; Feder et al., 1977b; and

pers. observation. Feeding nmethods for related species are included when no direct data are available
for species included above.

2Feedi ng nethods: P = predator; P-S = predator-scavenger; S ~scavenger;
Sus = suspension feeder; Sus-P = suspension feeder-predator;
H S-P = herbivore-scavenger-predator,



2.45 g/nifor L. nanimensis and 122.91 kg or 3.03 g/ni for E. echinosoma
(Figs. 4 and 5).

The sea urchin, Strongylocentrotus droebachiensis, Was al so found pri-
marily i n Kotzebue Sound. However, the highest biomass was recorded in one
of the northern-nost stations, A-2. In a standard tow, 261.96 kg or 6.45
g/ nfwas obtained at this location (Fig. 8).

The only other echinodermthat contributed significantly to the over-
all invertebrate bionass was the basket star, Gorgonocephalus caryi. The
stations of high biomass of this species occurred in the northern region,
specifically, station A-14 where 105.20 kg or 2.59 g/nfwere obtained in a
single tow (Fig. 7).

O the 70 species of molluses collected, the gastropod Neptunea heros
dom nated. This species represented 80.0% of the mollusc biomass, but only
10.2% of the total invertebrate bionmass (Table VII1). Neptunea heros
occurred at the eastern and western stations of the Chukchi Sea - Kotzebue
Sound grid. The highest biomass occurred at station A-37 with 360.08 kg
or 11.40 g/nfin a standard tow (Fig. 16) .

The distribution and biomass of Beringiuc beringt and Neptunea ventri-
cosa, two other |eading gastropod, are shown in Figures 17 and 18, respec-
tively.

The King crab, Paralithodes camtschatica, the nost inportant arthropod
in the Norton Sound area, was only found at four stations in the Chukchi
Sea - Kotzebue Sound area (Fig. 9). The snow crab, Chionoecetes opilio,
repl aced P. camtschatica in the latter area, occurring in 96% of the stations
(App. Table 1V) and contributing 43.8% of the crustacean wei ght or 5.5% of
the invertebrate weight (Table VII1). Station B-13 had the highest biomass
of this crab with 106.69 kg or 4.29 g/niin a standard tow (Fig. 14). The
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crabs Pagurus trigonocheirus, Pagurus capillatus, Hyas coarctatus
alutaceus, and Telmessus cheiragonus, and the shrimp Argis lar were al SO
inportant crustaceans in this area as well as in the Norton Sound area.

The distribution and bi omass of these crustacean species are found in

Figures 10-13 and 15.

Diversity

The number of species for each station was tabul ated, and three genera
categories of species diversity were arbitrarily established: H gh (>40 species),
internediate (21-39 species), and |ow (<20 species) (Table IX Fig. 20).
Most of the |ow diversity stations in the Norton Sound area were |ocated
in the eastern portion of Norton Sound and the stations off the Yukon River.
Most of the high diversity stations were |ocated between Nome and St
Lawrence Island. Intermediate diversities were recorded at all of the
other stations (Fig. 20).

Only two high diversity stations, stations A-3 and A-14, were noted
in the Chukchi Sea - Kotzebue Sound area (Fig. 20). Low diversity stations

were located mainly northeast of the Bering Strait.

Feeding Oobservations
Sea stars

A preponderance of invertebrates collected were predators and/or
scavengers, and the |eading species (listed in Tables V and VII1) that were
in these categories nade up nearly 90% of the total invertebrate bionass
Only two feeding Asterias amurensis were taken; one was eating the sea urchin

Strongylocentrotus droebachiensis, and the other was eating the sand dollar,
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TABLE IX

Traw stations from the MNorton Sound, Chukehi Sea - ¥otzebue Sound
areas, and nunber of species obtained at each station

Norton Sound area stations

No. of No. of No. of

Stat ion Speci es Station Speci es Station Speci es
c-1 35 c-61 33 D-46 16
c-5 26 C- 62 30 nD-48 23
CG6 17 C 63 11 ?)-49 23
c-7 20 c-64 16 n-50 16
C8 35 C 65 42 D-51 15
c-9 31 D-2 24 D-52 25
G112 21 D-3 26 D 54 ‘ 22
C 16 33 D4 22 D55 27
G 19 22 D5 16 D- 56 36
Cc-22 37 D6 16 D-58 26
C 23 50 D - 7 23 D59 20
C 26 36 D9 35 D-60 19
C 28 24 ?7)-11 16 D-61 24
c-30 41 D-12 22 D62 24
c-31 40 D-13 29 D-63 25
G 32 43 nD-14 43 D-63 11
c-33 32 D17 16 D- 66 6
C 38 41 D18 21 D-6 7 7
c-39 33 D19 21 D- 68 19
G40 19 D- 20 23 D69 25
G 41 28 D25 18 D70 28
G 42 34 n-27 29 D-75 14
c-43 29 nD-28 34 N-76 26
c-47 25 D29 32 D-77 22
c-48 25 D30 30 D-78 9
C 49 24 D31 26 D79 17
C-50 37 D- 32 30 D-80 5
C51 27 D34 28 D-81 7
G52 30 D35 17 D- 83 21
c-54 22 D39 26 D-84 16
c-55 23 D40 32 D85 8
C-56 26 D41 34 D-86 19
c-57 27 D42 35 n-87. 24
C- 58 30 9-44 7 D- 88 10
G 60 30 D45 15 D-89 21
D-90 22
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TABLE |X (Cent’ d)

Chukchi Sea - Kotzehue Sound area station

No. of No. of No. of
Station Speci es Station Speci es Station Speci es
A-1 32 A-32 27 B-4 24
A2 39 A-33 35 B-5 30
A3 54 A-34 29 B-6 33
A-5 21 A- 36 24 B-7 29
A-10 35 A-37 17 B-8 26
A-n 21 A-39 12 B-9 31
A-13 31 A-40 28 B-10 33
A-14 41 A-42 18 B-11 22
A-15 28 A-43 15 B-12 23
A-16 29 A-44 33 B-13 20
A-17 23 A- 45 15 B-14 25
A-18 34 A- 46 9 B-15 23
A-19 26 A-48 18 B-17 18
A-20 37 A-49 25 B-18 25
A-21 35 A-50 16 B-19 29
A-22 29 .4-53 22 B-20 31
A-24 27 A-54 33 B-21 34
A-25 16 A-55 6 B- 22 33
A- 26 26 A-56 24 B- 23 25
A-27 24 A-57 21 B-24 38
A-28 28 A-58 17 B- 26 27
A- 30 17 B-1 29 B- 27 29
A-31 12 B-3 22 B- 28 24
B- 29 2 3
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Echinarachnius parma. MNore extensive feeding observations were nmade on

the other common sea-star species: Leptasterias polaris acervata, Evasterias
echinosoma, and Lethasterias nanimensis (Table X). In the Norton Sound area

30 L. polaris acervata were observed feeding at 18 stations. The species

most frequently consumed were Echinarachnius parma and Balanus spp.- At | east

30 L. polaris acervata in the Chukchi Sea - Kotzebue Sound area were found
feeding at 17 stations. Miin prey items were two ascidians, (Chelyosoma
orientale and Boltenia echinata), a gastropod (Natica clausa), a polychaete
(Cistenides sp.), and a cl am (Macoma calearea). |n both study areas, Evasterias
echinosoma and Lethasterias nanimensis were feeding primarily on clanms, specifi-

cally, the Greenland cockle, Serripes groenlandicus.

Starry flounder (Platichthys stellatus)

Conbined study areas - During the sanpling period, 307 starry flounder

digestive tracts were examned from 22 stations (Fig. 2; Table Xl). Stomach
contents included representatives of 10 phyla, 1“2 classes, 39 famlies, 42
genera, and 48 species (Table Xi1). The nunber of fish examned in Norton
Sound, Port Clarence, and southeastern Chukchi Sea was 142, 134, and 31
individuals, respectively (Table X). One hundred thirty-one (131) fish
were exam ned using the frequency of occurrence of prey method. Mst fish
in the Chukchi Sea and all fish in Port Carence were examned using a
quantitative method of analysis (See Methods; Table XI). The nean |ength
and weight of the 176 fish exam ned quantitatively were 341 * 54 nm and

614 + 405 g respectively. The frequency of occurrence nethod delineated 21

different food organisms (Table Xl |1); an additional 28 food organi snms were
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60%

TABLE X

Food of the sea stars Leptasterias polaris acervata, Evasterias echinosoma and Lethasterias nanimensis
asdeterm ned in the present study

Prey

Leptasterias
polaris acervata

Evasterias
echinosoma

Lethasterias
nanimensis

Chukchi Sea Norton Sound

Chukchi Sea Norton Sound

Chukchi Sea Norton Sound

Polychaeta

Cistenides sp.

Nuculana fossa

Musculus niger

Astarte borealis
Cyclocardia ventricosa
Cyclocardia crebricostata
Clinocardium ciliatum
Clinocardiuwn californiense
Serripes groenlandicus
Macoma Sp.

Macoma calcarea

Hya trun cata

Margarites sp.

Natica sp.

Natica clausa
Boreotrophon clathratus
Buccinium SP.

Gastropod fragnents
Balanus spp.

Anmphi poda

Euxlus sp.

Huas ecoarctatus alutaceus
Ectoprocta
Echinarachnius parma
Chelyosoma orientale
Boltenia echinata

TOTALS

2:2
4:7l
1:1
1:1
1:1 3:3
1:1
1:1 2:2 )
1:1 1:1
1:1
2:2 3:12 3:3 3:5 2:6
1:1
2:4
1:1
1:1
1:1
2:9 S 1:1
1:2
1:1
2:2
3:6
1:1
1:1
1:1
1:1
2:1% 1:1 1:2
2
l:many2
1. many
17: 30+ 18: 30 9:18 5:5 4:6 5:10

INumber of stations where predators Wwere feeding on prey:Number of predators feeding on prey

2

Many observations noted; no tally available.



TABLE XI
A summarization of station data for the three Sanpling areas. The number of starry

flounders exanined, the nunber and percent Of fish feeding, and the method of
anal ysi s used for examning these fish in the study areas - .

Met hod of Analysis

Freq. of Cccur. _ Ouantitative
Sanpl i ng Dept h Nurber Nunb er Number  Nunber A
area Station m Latitude Longitide  Examined Feeding Examined Feeding Feedin:
Norton D-09 23.0 64°18’ 165°21 17 15 10 9 89
Sound D-20 24.0 64°11 166°09’ 12 12 100
D49 22.7 63°51 166° 04’ 10 9 9 0
D48 29.0 63°51 165°40’ 6 6 100
D63 26.3 63°40’ 165° 46’ 10 9 90
D76 27.3 63°29’ 166°01 4 0 0
D86 25.4 63" 19’ 165°45’ 4 4 100
D54 20.0 63°51’ 163°52’ 8 7 88
D- 68 16. 3 63° 40’ 163°53’ 9 9 100
D72 19.0 63° 46’ 162°15’ 4 4 100
D25 22.0 64° 10’ 164° 14 4 4 100
C 58 27.0 63°28’ 166° 28’ 3 2 67
C-62 26.0 63°15’ 166°29’ 2 I ’ - 5
D+14 22.0 64° 20’ 163°33’ 9 8 89
D- 40 20.0 63°58’ 163°50’ 18 16 89
c-61 26,0 63° 14’ 167°05’ 6 6 6 6 100
TOTAL S 16 126 112 16 15 8
Por t C 63 14.5 65°18’ 167°11 6 6 100
d arenge c-64 15.0 65° 16’ 166° 36’ 128 121 95
TOTALS 2 134 127 9
Chukchi A-48 35.0 66° 15’ 167°59’ 5 4 8
Sea A-52 38.2 66" 02’ 168°02’ 10 10 100
A-55 16. 3 65° 50’ 167° 46’ : 12 9 75
A-53 20.0 65°59' 167°22 4 3 75
TOTALS 4 5 4 26 22 84
GRAND
TOTALS 22 131 116 176 164 91
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TABLE Xl |

A listof food itens fromthe stomachs of 280 feeding
Platichthys stellatus col |l ected in Norton Sound, Port C arence, and
sout heastern Chukchi Sea, 2 Septenber - 13 Cctober, 1976

Phyl um Cnidaria
C ass Hydrozoa
Uni dentified species

Phyl um Rhynchocoela
Uni dentified species

Phyl um Annel i da
C ass Polychaete

Family Nephtyidae
Nephtys sp.
Nephtys rickettsi

Fam |y Goniadidae
Glyeinde armigera

Fam [y Lunbrineridae
Lumbrineris sp.

Fam |y Sternaspidae
Sternaspis scutata

Fam |y Arenicolidae
Arenicola glacialis

Fam |y Pectinaridae
Cistenides hyperborea

Fam |y Ampharetidae
Lysippe labiata

Fam |y Pol ynoi dae
Uni dentified species

Phyl um Mollusca
Cl ass Pelecypoda

Fam |y Nuculanidae
Yoldia sp.
Yoldia hyperborea
Yoldia seminuda

Fam |y Mytilidae
Musculus niger
Musculus corrugates

Family Carditidae
Cyclocardia ventricosa

Fam |y Cardiidae
Clinocardium ciliatum
Serripes groenlandicus

Family Myidae
Mya Sp.

Family Lyonsiidae
Lyonsta norvegica
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TABLE XII (Cent'd)

C ass Gastropoda

Fam |y Naticidae
Polinices pallida

Fam |y Cancellaridae
Admete sp.

Fam |y Scaphandri dae
Cylichna occulta

Fam |y Turridae
Oenopota sp.

Phyl um Art hropoda
Cl ass Crustacea
Order Thoracia
Fam |y Balanidae
Order Cumacea

Fam |y Leuconi dae
Leucon sSp.

Fam |y Diastylidae
Diastylis sp.
Diastylis sulecata

Order Isopoda

Fam |y Idoteidae
Saduria entomon
Synidotea nodulosa

Order Amphipoda
Fam |y Gammaridae

Fam |y Haustoriidae

Pontoporeia femorata
Order Decapoda

Fam |y Hippolytidae
Uni dentified species

Fam |y Crangoni dae
Crangon Sp.

Crangon dalli
Argis lar

Fam |y Paguridae
Labidochirus splendescens

Fam |y Mjidae
Chtonoecetes opilio

Phyl um Priapulida
Priapulus caudatus

Phyl um Echiuroidea
Cl ass Echiurida
Fam |y Echiuridae
Echiurus echiurus alaskensis
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TABLE XI1 (Cent’d)

Phyl um Echinodermata
C ass Echinoidea
Fam |y Echinarachniidae
Echinarachnius parma
Class Ophiuroidea
Fam |y Ophiuridae
Stegophiura nodosa
Fam |y Amphiuridae
Diamphiodia craterodmeta

Phyl um Urochordata
O ass Ascidiacea
Fam |y Stvelidae
Pelonaia corrugata

Phyl um Chordata - Superclass Pisces
Cl ass Osteichthyes
Order Cadiformes
Fam |y Gadidae
Eleginus gracilis
Order Scorpaeni fornes
Fam |y Cottidae
Myoxocephalus Sp.
Order Percifornes
Fam |y Stichaeidae
Lumpenus fabricii
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TABLE XTII

Frequency and percent frequency of occurrence of food items in stomachs of

126 Platichthys stellatuscollected in 16 Norton Sound Stations
2 Septenber - 13 Cctober, 1976

Food |tens Number Per cent
Coelenterata
Hydr ozoa 1 0.7
Annel i da
Polychaeta 3 2.3
Polynoidae 1 0.7
Pectinariidae
Cistenides hyperborea 1 0.7
Mollusca
Pelecypoda
Nuculanidae
Yoldia hyperborea 46 35.9
Mytilidae
Musculus niger 18 14.0
Cardiidae
Serripes groenlandicus 29 22.6
Myidae
Mya sp. 1 0.7
Gast r opod
Turridae
Oenopota ) . 1 0.7
Art hropoda
Crustacea
Balanidae 1 0.7
Idoteidae
Saduria ewntomon 1 0.7
Synidotea nebulosa 1 0.7
Crangoni dae
Argis lar 1 0.7
Paguridae
Labidochirus splendescens 1 0.7
Echiurida
Echiurdea
Echiuridae
Echiurus echiurus alaskensis 6 4.6
Priapulida
Priapulus caudatus 6 4.6
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TABLE X111 (Cent’d)

Food Itens Nunber Per cent
Echi noder nat a
Echi noi dea
Echi narchni i dae
Echinarachnius parrma 6 4-.6
Ophi ur oi dea
Ophi uri dae
Stegophiura nodosa T 5.4
Anphi uri dae
Diamphiodia craterodmeta 33 25.7
Chor dat a
Ostei cht hyes
Stichaei dae
Lumpenus fabricii 3 2.3
Uni dentified fish 7 5 4
Enpty St omachs 14 10.9
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determined in the laboratory from quantitative sanples (Table XIV).

Leadi ng species identified by the frequency of occurrence nmethod were

a protobranch cl am (Yoldia hyperborea), a brittle star (Diamphiodia
eraterodmeta) and the G eenland cockl e (Serripes groenlandicus). |n order
of decreasing relative inportance, the major prey itens fromthe quantita-
tive sanpl es were Diamphiodia craterodmeta, Yoldia hyperborea,atube-

dwel | i ng polychaete (Cistenides hyperborea), a sand dol | ar (Echinarachnius
parma), a probosci s wor m (Echiurus echiurus alaskensis), and a priapulid
wor m (Priopulus caudatus) (see Table XV, Fig. 21; App. Table VIlI). A food
web for Norton Sound - Port Cl arence - Chukchi Sea starry flounders is pre-
sented in Figure 22, and is based on unpublished notes and data contai ned
in Appendix Table VII.

Feeding differences (based on the index of relative inportance: IRI)
bet ween sexes were exanmined in fish analyzed by the quantitative method.
The number of males and femal es exam ned was 106 and 70, respectively; the
nunber of enpty stomachs was 7 and 5, respectively. No significant dif-
ferences (a=0.05) in feeding between sexes was apparent (see App. Tables VIII
and I X).

Feeding differences (based on IRI) between each of the three sanpling
areas were found to be significantly different (a=0.05) (Fig. 23). The
het erogeneity of major food organi sns between sanpling areas is shown in
Figures 23-26.

Among the 106 males and 70 femal es exam ned, 58.5% and 74.3% respec-
tively were found to be sinistrial (eyes on the left side). For the

total 176 fish, 64.7% were sinistral.

Sound starry flounders, in order of decreasing percent frequency of oc-
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TABLE XV

Frequency of occurrence, number, volune and index of relative inportance of food itens frnm starry flounders
of Norton Sound, Port Clarence, and the southeastern Chukchi Sea, 2 Septenber-13 Cctober, 1976. Food itens with
correspondi ng percentage represent the level at which identi fications were made. SE = number of stomach exam ned.

. NORTON SOUND SE=16 PORT CLARENCE sk=1 34 CHUKCHL S E A SE=26
I ndex of ['ndex of I ndex of
Per cent relative Per cent , relative Percent relative
Frequency — Nunb er Vol une i nportance Frequency Number vVolume inportance  Frequency Number Volume i nmportance
Food Itens F N v F(N4V) F N v F(N+V) F N v F(NH)
Rhynchocoela 6. 25 0.10 1.58 10. 50 - - -— - -— - - -
Annelida
Polychaeta 6.25 0.10 0.06 1.00 11.19 0. 66 0.73 15. 33 -- - - --
ller htys sp. - - - - 0./5 001 0.08 0.06 - - - -
iepntys rickettsi -- - - 0.75 0.01 0.02 0.02 - —_— _ -
Glyzinde armigera - - - 0.75 001  o0.02 0.02 -- -- -- -
Lurbrineris sp. -- - - 0.75 o0.01 0.03 0.03 - - - -
Sterraspis scutata - o - 26,87 1.19 1.00 58. 84 - - - -
Arericola glacialis -- - - 0 - -- - T 3.85 0.94 4,47 20.82
Cistenides hyperborea  6.25 0.10 0.03 0.81 10,90  4.50 2.96 55. 91 -- - -- --
Lysippe labiata - - - -- 0.75 0.08 0.01 0.06 - e - i
Hollusca
Pelecypoda — — _— -- 2.99 0. 05 0.06 0.32 -- - - --
toldiz SP. -- - - -- 0.75 0.04 0.25 0.21 -- - - --
Yoldia hyperborea 37.50 1.86 4.5 239,25 81:34  10.92  41.54 267.09 -- - - --
Yoldia seminuda - - -- - 0.75 0. 05 0.58 0.47 - - - --
Iusmlus niger - - - 7.46 0.14 0.57 5.29 -- --
szulus Corrugates - - - 0.75 0.01 0.01 0.01 - --
Cyﬂlocarfha ventricosa 0. 25 0.10 0.03 0.81 .- -- -- -- -- --
Clinocardium ciliatum - - - -- - 2.99 0.07 0.08 0.44 - - -
Serripes groenlandicus 12.50 0.20 0.19 4. 87 8.96 0.14 0.58 6. 45 -- --
Mua SP. - -- -- -- 8.96 0.14 0.40 4,83 -- --
Lyznsia norvegica - -- - 2.24 0.04 0.0" 0.20 - - -
Gastropod
Naticidae - -- -- 0.75 0.01 0.04 0.03 -- - .
Polirizes pallida - - - 0.7 001 001 0.01 -- -- - -
Adrete sp. — -- - 1.49 0.62  0.02 0.05 -- - - --
Cylichna occults -- - - - 0.75 001 o.01 0.01 -- - - -
Art hropods
Crustacea - 0.75 0.01 0.01 0.01 - .-
Curncea
L. a0 Sp. - - - - 0.75 0. 02 0.01 0.02 -- -
liustulis sp. — . -- 6.712 0.32 0.09 2,75 -- --
Liastylis culcata - -- - 0.75 0.06 0.01 0.05 -- --
Isopod’)
fyinidotea noduloza 12.50 0. 88 0.35 15. 37 26. 817 0.73 0.41 30. 63 -- --
Amphipuda 12.50 0.20 0.06 3.25 5. 91 0. 24 0.12 2.14 - - -
Gammaridae -- - -- -- 0.75 0.01 0.01 0.01 -- - -
fon tororeic femorata -- - .- -- 1.49  0.04  0.02 0.03 -- --
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TABLE X'V (Continued)

NORTON SOUND _sE=16

PORT CLARENCE sE=134

CHUKCHI SEA SE=26

I ndex of I'ndex of Index Of
Per cent relative Per cent relative Per cent . relative
Frequency Number Volume i mportance Frequency Nunber Vol ume inportance Frequency Number Volume | [TPOrtance
Food |tens F N v F (W) F N v F(N+V) F N A F (3#V)
Decapoda
Hippolytidae - - - - -— - —-— - 19. 23 5. 66 3.73 180.56
Crangon  sp. - - - - 1.49 0.02 0.02 0.05 - -- - -
Crangon dalli 6. 25 0.10 0.32 2.62 - - - - - -
Argis lar - - - - 0.75 0.01 0.04 0.03 -
Chionoecetes opilio 6.25 14,30 1.58 99.25 0.75 0.35 2.24 1.94 -
Echiuroidea
Echiurida
Echiurus echiurue
alaskensis - - - - - - - - 46. 15 28.30 50.88 3654. 15
Priapulida
Priapulus caudatus 6.25 0.29 0.44 4.56 20.90 0.35 2.81 66. 04 - - -
Echinodermata
Echinoidea
Echinarachnius parma  31.25 24.19 75. 47 3114.37 0.75 0.06 0.04 0.07 -- - -- -
Ophiuroidea
Harizhiodia .
eraterodmeta 43.75 57 .49 15.35 3186. 75 52.24 79.54  38.16 6148. 64 -- _— e -
Stegzophiurg nodosa - - - -- 0.75 0.02 0.02 0.03 3.85 27.36 7.83 135. 48
Unidentified Ophiuroids 6.25 0.10 0.03 0.81 -- - -- -— -- - -- --
Urochordata
Ascidiacea -- -- - - — - - - -~ 11.54 7.55 0.11* 88. 39
Pe lonata corrugata - - - - - 0.75 005 0.05 0.07 -- -- -- --
Chordata-Pisces -- - - - - - -- - 3.85 9.43 9.32 72.18
Osteichthyes
Elerinus  cracilis -- - - - 0.75 0.01 6.23 4.68 3.85 0.94 0.37 5.04
Huoxocephaius ap. - - 0.75 001 o071 0.54 -- -- --
Lumpenus fabricii - - - - -- -- - 38.46 19.81 23,29 1657. 62
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Figure 22. Food web for starry flounders, Platichthys stellatus, from Norton Sound, port

Clarence and Sout heastern Chukchi Sea. The thickness of
indicates the relative inportance of prey itemns.

lines in the food web
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Stegophiura Diamphiodia Echinarachnius A\
nodosa craterodmeta parma Ascidiacea
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Figure 23. The relative inportance of major food items of starry flounders from Norton

Sound, Port Clarence, and the Southeastern Chukchi Sea.  See Sect. V of the text
for discussion of the Index of Relative Inportance (IRS).
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Figure 26. Percent conposition by number. volume, and frequency of occurrence of major food

itemsfrom 26 southeastern Chukchi Sea starry flounders.




currence, were the protobranch cl am Yoldia hyperborea (35.9%, the
brittle star, Diamphiodia craterodmeta (25.7%, the Geenland cockle,
Serripes groenlandicus (22.6%, and the nussel, Musculus niger (14.0%
(Table XII1).

Fourteen different organisns were identified from16 starry flounders
exam ned by the quantitative method of analysis (Table XV, App. Table X).
In decreasing order of relative inportance, the major prey items were Diamphio-
di a ceraterodmeta, Echinarachnius parma, Yoldia hyperborea, the snow crab,
(Chionoecetes opilio), and an isopod (Synidotea modulosa) (Table XV,
Fig. 24).

Port Clarence - Stomach contents of 134 starry flounders were exam ned

fromthis area by the quantitative nethod. Forty (40) food items were
identified, with annelids and molluscs | eading in species representation
(Table XIV: App. Table XI). The major food itens, in decreasing order of
relative inportance, were Diamphiodia craterodmeta, Yoldia hyperborea,
Cistenides hyperborea, Priapulus caudatus, and an errant polychaete
(Sternaspis scutata) (Table XV, Fig. 25).

Wiol e organisns were typically consuned, but the caudal appendage
of the burrowi ng worm Priapulus caudatus, was occasionally the only

portion of this animl taken.

Sout heastern Chukchi Sea - A small sanple of 26 starry flounder

was exam ned by the quantitative nethod fromthe southeastern portion
of the Chukchi Sea. Major food organisms, in ternms of decreasing rela-

tive inportance, were Echiurus echiurus alaskensis, the prickleback
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fish (bumpenus fabricii), shrinps of the famly Hippolytidae, a brittle
star (Stegophiura nodosa), and unidentified tunicates of the class
Ascidiacea (Table X1V, App. Table XII; Fig. 26).

Typically, only the anterior portion of the wormlike Echiurus was
consumed.  Echiurus burrows in the sediment-with its proboscis at the
surface, and the entire wormis rarely fully exposed (Meglitsch, 1972).

The prickleback fish, Lumpenus fabricii, ranged from 85-160 mmin
length, and was always swallowed whole. As many as 18 of these fish
were found in a single stomach.

The five starry flounders exam ned by the frequency of occurrence

met hod showed the sane organisnms tobe inportant.

Reproductive Cbservations

Reproductive observations were nade on five species of shrinps,
eight species of crabs, and two species of sea stars (Table XV). Most
reproductive data were obtained fromthe Norton Sound area.

Most of the shrinp data are for the shrinp, Argislar. More than
12,000 individuals of this species were exam ned from62 stations of the
Norton Sound area, and nearly 5,000 were exam ned from 24 Chukchi Sea -
Kotzebue Sound stations. In Norton Sound, 17% had bl ue and green ovaries
visible through the cephalothorax and 24% were carrying aqua or green
eggs attached to their pleopods. |n the Chukchi Sea- Kotzebue Sound
area, 23% were carrying aqua eggs.

A summarization of the reproductive observations of Pandalus gonturus,
Argis lar, Crangon dalli, Sclerocrangon boreas, Eualus gaimardii belchert,

Pagurus trigonocheirus, P. ecapillatus, P. ochotensis, Labidochirus splendescens,
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TABLE XV

Reproductive observations on sel ected
epifaunal invertebrates by area

Norton Sound Area_

Chukchi Sea - Kot zebue Sound Area

Argis lar
No. stations exanmined - 62 No. stations exanmned - 24
No. shrinps examned - 12,136 No. shrinps exanined - 4,786
Zwth blue ovary - 3% Zwth aqua eggs - 23%
Z with green ovary - 14%
Z with green eggs - 5%
Zwth aqua eggs - 19%
Zwth internal eggs - 17%
Zwth external eggs - 24%
Crangon dalli
No. stations examined - 13 No observations
No. shrinps exam ned - 4,630
Zwth pale green eggs - <.01%
Zwith white eggs - 9%
Zwth eggs - 9%
Pandalus goniurus
No. stations examned - 12 No observations
No.shrinps exam ned - 2,490
Zwth green eggs - 1%
Z with aqua eggs - 17%
Z with eggs - 18%
Selerocrangon boreas
No. stations examned - 12 No. stations exam ned - 2
No. shrinps exanined - 539 No. shrinps exam ned - 2,845
A with tan and green eggs - 6% Many with green eggs - no % available
%Z with aqua eggs - 31%
Z with eyed-aqua eggs - 8%
Zwth eggs - 45%

No. stations exam ned -
No. shrinps examned -
Z wth green eggs -

Eualus gaitmardii be leheri

4 No observations

156
22%
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TABLE XV (Cent’d)

Norton Sound Area Chukchi Sea - Kotzebue Sound Area

Pagurus trigonocheirus

No. stations exam ned - 35 No. stations examned - 3
No. crabs exam ned - 3,853 No._ crabs exam ned - 429
%z with dark purple eggs - 8% Zwth dark purple eggs - 6%

Labidochirus splendescens

No. stations exam ned - 26 No. stations exam ned - 3
No. crabs exam ned - 2,426 No. crabs exam ned - 112
Zwith dark purple eggs - 18% Z wth purple-black eggs -33%
Zwth purple-gray eggs - 1% %Z with eggs - 33%
Zwth eggs - 19%

Pagurus capillatus

No. stations exam ned - 9 No. stations examned - 2
No. crabs exam ned - 1,416 No. crabs exanined - 303
Zwth purple-black eggs - 8% % with purple eggs - 3%
% with eggs - 8%

Pagurus ochotensts

No. stations exam ned - 9 No observations
No. crabs exam ned - 412

% with purple-black eggs - 33%

% with brown eggs - 1%

Zwth eggs - 34%

Paralithodes camtschatica

No. stations exam ned - 9 No observations
No. femal e crabs exam ned-412

Zwth purple eggs - 15%

%Z with brown eggs - 6%

Zwith eggs - 21%

Hyas coarctatus alutaceus

No. stations exam ned - 20 No. stations exam ned - 14
No. fenale crabs exani ned-739 No. femal e crabs exam ned- 707
%Z with orange eggs - 17% Z Wth orange eggs - 24%
Zwth eyed eggs - 1% % wth purple eggs - 1%
Zwth eggs - 18% Zwth dark brown eggs - 1%
Zwth eggs - 267
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TABLE XV (Cent’ d)

Norton Sound Area Chukchl Sea - Kotzebue Sound Area

Chionoecetes opilio

No. stations exam ned - 6 No. stations exam ned - 6
No. fenmale crabs exam ned - 432 No.. female crabs exam ned -1,908
%z wth orange eggs - 4% % Wi th orange eggs - 5%

Telmessus cheiragonus

No. stations exam ned - 9 No. stations exam ned - 21

No. fenmale crabs exam ned - 403 No. femal e crabs exam ned - not determ ned
Z with orange ovaries - 297% None with eggs; all large fenales

Z with orange eggs - 2% with orange ovaries

Leptasterias polaris acervata

No. stations exam ned - 2 No. stations exam ned - 6
No. sea stars exam ned - 87 No. sea stars exam ned - 6,318
Z brooding young - 2% % broodi ng young - <.1%

Leptasterias sp.

No. stations exam ned - 16 No. stations exam ned - 5
No. sea stars exam ned - 1,784 No. sea stars exam ned - 322
% Wth orange eggs in % Wi th orange eggs in

oral region - 2% oral region - 1%
% wi th brooding young - 3% Z Wi th brooding young - 1%
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Paralithodes camtschatica, Hyas coarctatus alutaceus, Chionoecetes opilio,
Telmessus cheiragonus, Leptasterias polaris acervata, and Leptasterias sp.
is found in Table XV.

Twenty-nine percent of the femdle horse crab, Telmessus cheiragonus,
exam ned in Norton Sound Stations contained-orange ovaries; 2% were bearing
eggs. None of the T. cheiragonus in the Chukchi Sea - Kotzebue Sound stations
were bearing eggs, but all of the large fenales exam ned contained orange

ovari es.

Parasit ol ogi cal Qoservations

M croscopi ¢ exam nation of nodul es on the aboral surface of two sea
stars, Leptasterias polaris acervata and Leptasterias sp. from randomy
sel ected stations revealed the presence of unidentified parasitic gastropod.
As many as 25 nodules up to 2.5 cmin diameter were observed on SOMe Speci -
mens. Parasitized L. polaris acervata was observed in seven scattered
stations in the Norton Sound area and 11 localized stations in the Chukchi
Sea - Kotzebue Sound area; the percentage of parasitized individuals in the
respective stations was 15% and 10%Z (Table XVI, Fig. 1).

Stations with parasitized Leptasterias sp. were localized in the Norton
Sound area. The percentage of infection at these stations was 13% (Tabl e
M) . Sanples fromonly four stations in the Chukchi Sea area contained
parasitized Leptasterias sp.

CQther parasitic observations included: rhizocephalids (parasitic
barnacl es) attached to the abdomen of hermit crabs, specifically Pagurus
captllatus; parasitic isopods found under the cephalothorax of shrinps,

primarily Argis lar.

Laxonomic work and further aspects of the biology of this parasitic gastropod
will be included in B. MeCain, R U 332.
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TABLE XVI

Qccurrence of parasitic gastropod on tw sea stars
in the Norton Sound and Chukchi Sea - Kotzebue Sound
sanpling areas, 2 Septenber-13 Cctober, 1976

P indicates parasitismobserved but not enunerated.

Leptasterias polaris acervata Leptasterias Sp.
Norton Sound Norton Sound
No. Parasitize No. Parasitized

Station Exam ned No. A Station Exam ned No. %

C-61 8 3 38 G 60 26 8 31

c-55 52 11 21 C-56 47 1 2

C-48 30 1 3 C-51 48 11 23

C~51 31 3 10 C-50 30 6 20

C 64 4 1 25 C-52 43 17 40

c-39 13 1 8 c-33 1,348 202 15

D-62 4 1 25 C32 601 30 5

C-61 8 1 13

Total s 142 21 15 D. 87 12 1 8

D-39 24 6 25

Total s 2,187 283 13

Chukchi Sea Chukchi Sea

A-19 153 23 15 A-2 11 3 27

A-17 287 13 5 A-1 5 3 60

A- 27 132 36 27 B- 20 22 5 23

A- 56 416 7 2 B-7 _P _P _P
A- 26 112 24 21

A 32 110 21 19 Total s 38 11 29
A-31 P P P
A-25 P P P
B- 6 P P P
A- 16 P P P
A- 30 P P _P
Total s 1,210 124 10
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VI1. DI SCUSSI ON

General Observations

Most invertebrate species collected in this investigation were
reported in other benthic studies of the northeastern Bering Sea shelf
and sout heastern Chukchi Sea (Ellson et al., 1950; Neiman, 1963;

Sparks and Pereyra, 1966; Feder and Mueller, 1974; and Stoker, in prep.)
The majority of the species identified are of boreal Pacific origin

The near absence of higher arctic species is not surprising in view of
the strong northerly currents that prevail during the sumrer nonths on
the eastern side of the Bering Sea, Bering Strait, and the Chukchi Sea
(Stoker, in prep.). Likewi se, Pruter and Alverson (1962) found few
high arctic species of flatfishes in the southeastern Chukchi Sea.

Benthic traw studies in the northeast Gulf of Alaska and the south-
east Bering Sea showed that arthropod crustaceans donminated the inverte-
brate biomass, with 71.4% and 61. 7% in the respective regions (Jewett and
Feder, 1976; Feder et al., 1977a). The total echinoderm biomass from each
of these areas was 19.0% and 17.5% respectively. Trawl surveys in the
coastal waters of Norton Sound, near Nome, and the southeastern Chukchi
Sea showed that echinodernms (especially asteroids) dom nated the in-
vertebrate biomass (Feder and Mieller, 1974; Sparks and Pereyra, 2966).
The echi noderm bi omass in the present study was 80.3%in the Norton
Sound area and 59.9% in the Chukchi Sea - Kotzebue Sound area. This
change in domi nance from crustaceans to echinoderns in the northern
waters exam ned may be attributable to an increased availability of food

for the echinoderns. This availability of food may, in turn, reflect
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the absence of |arge popul ations of conpeting crabs and demersal fishes
in these northern regions (Neiman, 1963), many of which use simlar food
items el sewhere (Feder and Jewett, 1977; Feder et al., 1977a).

Since sea stars made up 69 and 48% of the total epifaunal invertebrate
bi omass in the Norton Sound and the Chukchi Sea - Kotzebue Sound areas,
respectively, their inportance cannot be overlooked. Sea stars are not
typically utilized at higher trophic |levels (Feder et al., 1974; Feder,
unpubl. data fromthe Gulf of A aska and Bering Sea), and are known to be
long lived (#yman, 1955). Thus, it would appear that these animals re-
present relatively inmobile carbon reservoirs. However, a considerable
portion of sea-star carbon is, in fact, returned to the sea annually as
ganete production (Feder and Paul, unpubl.). For exanple, Hatanaka and Kosaka
(1958) calculated that 20-30% of the weight of Asteria amurensis in Tokyo Bay
is gonadal material which is ultimtely extruded during spawning (also See
Feder, 1956 and 1970 for conments on the reproductive biology of the sea
star Pisaster ochraceus). Sea stars generally exhibit distinct annual
reproductive cycles, and those species that shed their gametes into the
surrounding water tend to liberate their sex o»roducts over short periods of
ti ne (Feder, 1956, Boolootian, 1966). Such pul ses of high energy reproductive
material during the spawning of |arge popul ations of sea stars probably
represent inportant conponents of secondary production in the study areas.

The epifaunal standing stock reported in the present study is simlar
to standing stock estimates presented in OCSEAP benthic trawl studies el se-
where, i.e., see Jewett and Feder, 1976; Feder et al., 1977a; and Feder and
Jewett, 1977. The total bionmass of epifaunal invertebrates in the northeast
Qul f of Alaska and two bays around Kodiak Island was 2.6 g/nf(Jewett and

Feder, 1976) and 4.7 g/m2 (Feder and Jewett, 1977 ) respectively. The
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epifaunal bionmass in the present study deviated little from past studies,
i.e., 3.7 g/nfin the Norton Sound area and 3.3 g/nfin the Chukchi Sea -
Kot zebue Sound area.

Russi an benthic investigations (Neinman, 1963), provide biomass
estimates based on grab sanples for infauna and snmall epifauna fromthe
sout heast Bering Sea with the | owest value reported as 55 g/mz. Use
of a commercial trawl results in the | oss of infaunal and smal| epifaunal
organisns that are an inportant part of the benthic bionass. Therefore,

t he total benthic bi omBSS value i S probably best expressed by conbining
both grab and trawl values. Conbined infaunal and epifaunal Surveys
should be part of all future investigations designed by OCSEAP.

H ghest biomass stations for nine of the 17 dom nant species (Tables
V, VIII; Figs. 3-5, 9-12, 17, 19) are located in northern Norton Sound,
primarily off None, extending northwest to the Bering Strait. The highest
bi omass stations for the remaining eight dom nant species were scattered
t hroughout the Chukchi Sea - Kotzebue Sound area (Tables V, VIII; Figs. 6-8,
13-16, 18). Most of these organisns rely on detritus either directly or
indirectly. The main current flowin the St. Lawence Island into Norton
Sound before flowing toward the Bering Strait (Ellson et al., 1950). Due
to the shallow depth, these currents likely extend fromthe surface to the
bottom Substantial sedinment input fromthe Yukon and Kuskokwim Rivers
are carried by these currents and the finer fractions settle out as the
vel ocity decreases (McRoy and Coering, 1976). Near its source, this
sedi ment input (consisting largely of coarser and heavier fractions), my
smot her many species, and may markedly deter settlement of benthic |arvae

(Stoker, in prep.). This effect, as well as the | ow chlorinity and salinity
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fromthese rivers (Ellson, et al., 1950), probably account for the many

| ow diversity stations off the Yukon River.

Feeding Ooservations
Sea Stars

The sea stars, Leptasterias polaris acervata, Evasterias echinosoma,
and Lethasterias nanimensis are food generalists, and their diet is probably
determned largely by the relative abundance of prey species available to
them These three sea-star species exhibit extraoral feeding and typically
remain arched over their prey when taken from the bottom Al though certain
speci es have been identified as nore frequently consuned prey itens than
ot her species, spatial and seasonal variations as well as preference and
availability of prey have not been examned. Therefore, caution nust be

exercised in interpreting the present feeding data.

Starry Flounders

Maj or food groups consumed by Platichthys stellatus from the northern
limts of its range do not differ from'those taken by the fish in other
geographic localities (Ocutt, 1950; MIler, 1967). The main organi sns
preyed upon by starry flounders in the present study were the brittle
star, Diamphiodia craterodmeta, and the protobranch cl am Yoldia hyperborea.
Al though brittle stars are reported from P. stellatus stomach contents in
other areas, they were never consistently inportant food itens there (Orcutt,
1950; Moiseev, 1953; and M Iler, 1967). Orcutt (1950) occasionally found
the entire digestive tract of starsy flounders filled with the brittle star
Ophiura Itkeni (disc dianmeter 12-25 qm), and MIler (1967) observed the

brittle star, Amphiodia Sp. among gut Contents, The gut contents of starry
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flounders from Port Clarence and Norton Sound, the two areas where the

| argest sanmples were obtained, were dom nated by Diamphiodia craterodmeta.
Nearly 600 of these tiny brittle stars (disc dianeter 1.5-7 nm) were
found in asingle gut in Port Clarence;, typically 20-200 brittle stars
were observed per digestive tract.

Smal | clans, particularly thin-shelled species, are reported to be
a main food group of adult starry flounders elsewhere (Villadolid, 1927,
Orcutt, 1950; Mviseev, 1953; Mller, 1967; Jewett and Feder, 1976). The
digestive tracts of starry flounders in the present study were often
conpletely filled with the thin-shelled clam Yoldia hyperborea. O her
bi val ves, such as Serripes groenlandicus and Musculus niger, were al so
inportant food items for starry flounders in Norton Sound (Table XV).

These molluses were usually swal |l owed whole. The selectivity for Diamphiodia
eratercdmeta and Y. hyperboreaisprobably due to their high abundance in the
sanpling areas and their vulnerability at the sedinent surface (Feder,

unpub. dat a).

The proboscis of Zchiurus echiurus alaskensis and the caudal appendages
of Priapulus cauditus lie close to the surface during feeding and defecating
activities, and, therefore, are readily accessible to active bottom
feeding fishes, such as P. stellatus. Priapulus has previously been
reported as food for starry flounders (MIller, 1967; Land, 1970).

The prickl eback, ZLumpenus fabricii, was an inportant food of starry
flounders in the Chukchi Sea. However, fishes are not comonly consuned
by P. stellatus. Starry flounders fromthe San Juan Archipelago did not

contain fishes (Mller, 1967) although, small fishes such as Sardinops,
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Citharichthys, Cymatogaster and Lycodopsis have been |isted as unconmon
food for this species (vVilladolid, 1927; Orcutt, 1950; O enens and
Wilby, 1961).

The shortcomings of the Index of Relative Inportance (IRI) are
noted by Pinkas et al. (1971). They point out that frequency of occurrence
tabul ations are sensitive to sanmpling error, numerous snall organisns
overshadow the inportance of a few |arge ones, and differential digestion
rates distort volumetric measurements. In our data, Chionoecetes opilio
appears as one of the major food organisns for Norton Sound starry
flounders. However, only one stonmach contained this crab which amount ed
to less than 5 nl in volune. The reason for the high index is explained
by the large number of small individuals present, 146 megalopa | arvae.
A simlar situation is noted for Stegophiura nodosa in the Chukchi Sea.
In the latter case, only one stomach contained the prey, but the percent
by nunber and volume was high enough to yield a high index. Both of the
previous illustrations came fromsmall sanples; Norton Sound - 16 stomachs
and the Chukchi Sea - 26 stomachs, respectively. For the best interpretation
of the inportance of food organisns, |arger sanples should be available
e.g., Norton Sound - 134 stomachs available for analysis. A though the
IRl may fall short of the theoretical ideal, it does allow one to handle
the inportance of various foods when frequency of occurrence, numerical
and volunmetric data is available.

Food itens of major inportance in the diet of starry flounders tend
to differ in each of the study areas. These food differences probably
reflect differential prey selectivity and/for differences in prey density
and/or availability of the prey in each area. Al though Diamphiodia craterod-

meta and Yoldia hyperborea, were food organi sms of major inmportance to
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starry flounders of Norton Sound and Port O arence, they were conpletely
absent fromthe diet of the Chukchi Sea starry flounders. The availabil-~
ity of prey organisms to starry flounders and the conprehension of their
biol ogical interactions with P. stellatus can only be fully understood when
acconpl i shed in conjunction with quantitative sanmpling via grabs and/or
dredges as well as further traw sanpling. Gab and dredge activities were
not part of the present study.

Platichthys stellatus bel ongs to agroup of flatfishes normal |y
having eyes on the right side (dextral), but, reversed individuals
having eyes on the left side (sinistral) are very comon in this species.
There is a regional trend in the degree of sinistral starry flounders
(see Orcutt, 1950, for a review of the geographic variations in the
starry flounder). In general, the proportion of sinistral specimens
increases northward along the east Pacific and dextral specinens are
nearly absent from Japan waters. The percent of sinistral fish in the
present study (64.7% coincide with the findings of Townsend (1937)

I.e., 67.1% of starry flounder from Al aska were sinistral.

Starry flounders may not be perennial inhabitants of the Chukchi Sea.
Pruter and Alverson (1962) found only one starry flounder while conducting
a demersal trawl investigation in the southeastern Chukchiseaduring
August, 1959. In discussing variations in the biomss of food benthos
in the Bering Sea, Neiman (1963) suggests that yearly fluctuations in
water tenperature, rather than availability of food, may be the deter-
mning factor responsible for the northern distribution of flatfishes.

In the study of Pruter and Al verson (1962) the average bottomwater tem
perature was 4.9°C. However, in the present study where the average

bottom water tenperature was 6.3°C, nearly 100 starry flounders were
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caught in the southeastern Chukchi Sea. It seems unlikely that smal
tenperature differences alone are sufficient to cause movenent of P.
stellatus into the Chukchi Sea during fall nonths. Perhaps other physica
factors such as water currents and 0,content act synergistically in

northward movenent of starry flounders.

Reproductive Cbservations

Little is known about the reproductive biology of invertebrate
species for the Norton Sound - Chukchi Sea - Kotzebue Sound areas.
Know edge of the reproductive condition of species may be useful in view
of probable increased petrol eum mineral and fishing exploration in
northern waters. It may be useful in the sense that reproductive data
m ght suggest that probing certain areas during critical reproductive
periods should be avoided, i.e. mating, spawning, and/or egg bearing and
egg-hatching periods. Examnation of the percentage of different egg
colors in invertebrates should give some initial insights to the devel op-
mental sequence.

The color of king crab (Paralithodes camtechatica) eggs el sewhere
progresses fromdark purple when deposited, to light purple, to |ight
tan in the eyed-egg condition (personal observation). The egg color of
the snow crab (Chionoecetes bairdi) el sewhere transform from bri ght
orange when deposited, to eyed-light-tan eggs just prior to hatching
(personal observation). Presumably, similar color changes of eggs from
P. ecamtschatica and C. opilio occur in the study area.

The sequence of egg maturation for nmost of the other species |isted

in Table XV is not known.
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VITI . CONCLUSI ONS

Trawl ing operations in the Norton Sound resulted in the collection
of 13 phyla and 187 species; 11 phyla and 171 species were collected in
t he Chukchi Sea - Kotzebue Sound area. Mollusca, Crustacea, and Echinodermata
are the nost heavily represented phyla with 74, 45, and 27 species
respectively in the Norton Sound Area and 70, 36, and 24 species respectively
in the Chukchi Sea - Kotzebue Sound area. Echinoderns, primarily sea
stars, made up the major portion of the invertebrate biomss with 80.3%
fromthe Norton Sound area and 59.9% from the Chukchi Sea - Kot zebue
Sound area. Arthropod crustaceans and molluscs al so contributed considerably
to the overall biomass from both areas.

Since sea stars make up the bulk of the epifaunal invertebrate
bionass in the study areas, their biological inmportance cannot be overl ooked.
It is suggested that these sea stars do not represent relatively imobile
carbon reservoirs as has been often suggested, but, instead, that they
contribute pul ses of high energy organic material, as ganetes, into
adj acent waters, during their spawning periods. It is possible that the
gametes shed by |arge populations of sea stars in the study areas represent
i nportant conponents generally overlooked in calculations of secondary
productivity.

There is now a satisfactory know edge, on a station basis (for the
nonths sanpled), of the distribution, abundance and bi omass of the najor
epifaunal invertebrates in the study areas. Additional seasonal data
are essential. It is only when such continuing information is available
that a reasonabl e biological assessnent of the effect of an oil spill

on these areas can be made.
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The sea stars, Leptasterias polaris acervata, Evasterias echinosoma,
and Lethasterias nanimensis are food generalists, and their diet is
probably determned largely by the relative abundance of prey species
available to them The latter two species fed mainly upon clams, specifi-
cally the Geenland cockle Serripes groenlandicus., Dueto | ack of dredge
or grab data on the abundance of infauna in the area, it is not known
whether this variability in consunption of food itens are due to preference
or availability of these items.

Anal ysis of stomach contents of the starry flounder Platichthys
stellatus show many differences in the feeding habits between Norton
Sound, Port Clarence and the southeastern Chukchi Sea. Starry flounders
from Norton Sound mainly use the deposit-feeding clam Yoldia hyperborea,
and the small brittle star, Diamphiodia craterodmeta, as food, while
starry flounders from southeastern Chukchi Sea mainly consune the proboscis
wor m  Echiurus echiurus alaskensis, and the prickleback fish, Lumpenus
fabricit.

Availability of many readily identifiable, biologically well under-
stood organisms is a prelimnary to the devel opment of nonitoring prograns.
Si zeabl e bi omasses of taxonomically well-known echi noderns, crustaceans,
and molluscs were typical of nost of our stations, and many species of
these phyla were sufficiently abundant to represent organisms potentially
useful as nonitoring tools. The present investigation has clarified several
aspects of the biology of sone of these organisns, and should aid in the
devel opment of future nonitoring programs for the Norton Sound - Chukchi

Sea - Kotzebue Sound areas.

441



IX.  NEEDS FOR FURTHER STUDY

1. Athough the trawing activities were satisfactory for determ na-
tion of the distribution, abundance, and bi omass of epifauna, a substantial
conponent of both areas, the infauna, was not sanpled. Since infaunal
species represent inportant food items, it is essential that dredging
and grab sanpling be acconplished in the near future.

2. Additional studies are needed during other seasons and years to
descri be seasonal and year-to-year variations in the distribution,
rel ative abundance and bionass, and reproductive biology of the epifauna.

3. Seasonal predator-prey relationships should be examned in con-
junction with simultaneous infaunal sanpling.

4, It is essential that large sanples of the dom nant clam prey
species be obtained to initiate recruitment, age, growth, and nortality
studies. These data will then be conparable to simlar data being col -
lected for clams of Cook Inlet and the Bering Sea (Feder et al., 1977a).
Any future modeling efforts concerned with carbon or energy flowin the
Norton Sound - Chukchi Sea area will need this type of information.

5. No systematically collected physical, chemical, and geol ogical
data are currently available. These, data should be obtained in the

future in conjunction with all biological sanpling efforts.
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APPENDI X TABLE |

Qccurrence of each species in the Norton Sound area
Sept enber - Cct ober 1976

A total of 106 stations were occupied. Taxononic names
represent the |owest |evel of identification

Taxonomi ¢ Namelative Cccurrence % of all Cccurrences % of all Sta.’

Porifera 17 0.583 16.038
Phakellia sp. 7 0.240 6.604
Phakellia cribrosa 1 0.034 0.943
Cni dari a 5 0.172 4.717
Hydrozoa 22 0. 755 20.755
Sertulariidae 3 0.103 2.830
Scyphozoa 31 1. 064 29.245
Anthozoa 20 0. 686 18.869
Eunephthya rubiformis 69 2. 368 65.094
Stomphia sSp. 10 0. 343 9.994
Stomphia coceinea 18 0.618 16.981
Actiniidae 51 1.750 48.113
Rhynchocoela 3 0.103 2.830
Polychaeta 8 0.275 7.547
Polynoidae 48 1. 647 45.283
Arctonoe vittata 1 0.034 0.943
Eunoe depressa 4 0.137 3.774
Eunoe senta 2 0. 069 1.887
Ner ei dae 2 0. 069 1.887
Nereis sp. 2 0. 069 1.887
Brada villosa 1 0.034 0.943
Sternaspis scutata 1 0.034 0.943
Ci steni des hyperborea 2 0.069 1.887
Terebella sp. 2 0. 069 1.887
Sabellidae 8 0.275 7.547
Potamilla sp. 1 0.034 0.943
Jasminiera SPp. 2 0. 069 1.887
Carcinobdella sp. 4 0.137 3.774
Cryptochiton stelleri 1 0.034 0.943
Amicula pallasii 1 0.034 0.943
Amicula vestita 6 0. 206 5.660
Yoldia sp. 1 0.034 0.943
Yoldia hyperborea 4 0. 137 3.774
Yoldia myalis 5 0.1.72 4.717
Glycymeris subobsoleta 2 0. 069 1.887
Mytilus edulis 10 0. 343 9.434
Musculus niger 1 0.034 0.943
Musculus discors 22 0.755 20.755
Chlamys rubida 1 0.034 0.943
Astarte borealis 9 0. 309 8.491
Astarte montagui 2 0. 069 1.887
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APPENDI X TABLE |

Taxonomc Name_ Cunul ati ve Occurrence

Cyclocardia crebricostata 4

Cyclocardia crassidens
Pseudopythina sp.
Clinoecardium sp.
Clinoecardium ctliatum
Clinccardium nuttallitl

1
1
1
13
1

Clinocardium californiense 10

Serripes groenlandicus
Liocyma fluctuosa
Spisula polynyma
Macoma sp.
Macoma calecarea
Macoma brota
Tellina | utes
alternidentata
Mya pseudoarenaria
Hiatella arctica
Panomya arctica
Gast r opod
Margaritas giganteus
Solariella Sp.
Solariella obscura
Solariella vartcosa
Tachyrhynchus erosus
Opalia SPp.
Trichotropis bicarinata
Trichotropis insignis
Trichotropis kroyeri
Na-tics clausa
Polinices pallida
Velutina sSp.
Velutina plicatilis
Boreotrophon clathratus
Buceinum sp.
Buceinum angulosum
Buceinum scalariforme
Buceinun glactale
Bucctinum solenum
Buceinum polare
Buccinum fringillum
Buccinum tenellum
Ancistrolepis Sp.
Beringius crebricostatus
Beringius beringi
Beringius stimpsoni
Colus spitzbergenstis

68

[N
OO N MR

= [ N
b 00 N

(8]
~NONHFHFERERNONFOOFEFDNONEFPEWOWOOWNWRFRNOO = R R
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(Cent’ d)

Z of _all Cccurrences

Zz of all Sta..

0.137
0.034
0.034
0.034
0.446
0.034
0.343
. 334
. 069
069
069
206
343

034
. 069
. 961
. 034
377
034
. 034
034
069
034
034
206
069
034
103
069
103
172
. 103
. 034
412
. 013
137
034
172
034
069
034
. 034
. 784
206

OCPRP OO OO0 O N

o
(NS}
~
o

3.774
0. 943
0. 943
0. 943
12. 264
0. 943
9.434
64.151
1.887
1.887
1.887
5.660
9.434

0. 943
1.887
26. 415
0. 943
10. 377
0. 943
0. 943
0. 943
1.887
0. 943
0. 943
.5. 660
1.887
0. 943
. 830
887
. 830
717
830
943
321
. 830
774
. 943
717
943
.887
943
943
057
. 660
. 604

—

~
OUITOOOHOROWNRONEANE N



APPENDI X TABLE | (Cent’d)

Taxonom ¢ Nane Cumul ative Qccurrence % of all Occurrences. % of all Sta.

Colus ambronius 1 0.034 N.943
Colus hypolispus 4 0.137 3.774
Liomesus ooides 1 0.034 0.943
Neptunea ventricosa 66 2. 265 62. 264
Neptunea communis borealis 13 0. 755 12. 264
fle~-tunes heros 17 2.642 72.642
Plicifusus kroyeri 3 0.103 2. 830
Plicifusus verkruzent 1 0.034 0. 943
Pyrulofusus deformis 23 0.789 21. 698
Volutopsius sp. 1 0.034 0. 943
Volutopsius filosus 1 0.034 0. 943
Volutopsius fragilis 10 0. 343 9.434
Oenopota harpa 1 0.034 0. 943
Obesitoma Si npl ex 1 0.034 0. 943
Dorididae 2 0. 069 1. 887
Doris sp. 1 0. 032 0.943
Dendronotus sp. 3 0.103 2.830
oct opus sp. 2 0. 069 1.887
Pycnogonida 2 0. 069 1. 887
Balanus sp. 8 0.275 7.547
Balanus balanus 44 1.510 41. 509
Balanus rostratus 1 0.034 0.943
Cumacea 2 0. 069 1.887
Isopoda 2 0. 069 1. 887
Idoteidae 2 0. 069 1.887
Saduria entomon 17 0.583 16. 038
Synidotea bicuspida 13 0. 446 12. 264
Tecticeps sp. 3 0.103 2.830
Amphipoda 4 0. 137 3.774
Ampeliscidae 2 0. 069 1. 887
Eusirus Sp. 10 0. 343 9.434
Rhachotropis sp. 3 0.103 2. 830
Gammaridae 2 0. 069 1. 887
Melita SP. 10 0. 343 9.434
Melita den-tutu 2 0. 069 1.887
Jassa sp. 1 0.034 0. 943
Lysianassidae 1 0.034 0.943
Anonyx sp. 11 0. 377 10. 337
Anonyx nugax pactfica 3 0.103 2.830
Anonyx ampulloides 1 0.034 0.943
Socarnes Sp. 1 0.034 0. 943
Podoceridae 1 0.034 0.943
Dulichia spinosissima 1 0.034 0. 943
Stegocephalus inflatus 3 0.103 2. 830
Parathemisto Jjaponica 4 0.137 3. 774
Caprellidae 1 0.034 0.943
Pandalus borealis 1 0.034 0.943
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APPENDI X TABLE |

Taxonomic Nane _Qunul ative__Qccuryence

Pandalus goniurus

Pandalus hypsinotus

Lebbeus groenlandica

Eualus sp.

EBualus fabricii

Eualus gaimardii belchert

Fualus macilenta

Crangon dall?

Selerocrangon boreas

Argis lar

Pagurus ochotensis

Pagurus capillatus

Pagurus trigonocheirus

Labidochirus splendescens

Lithodidae

Hapalogaster grebnitzkii

Paralithodes camtschatica

Paralithodes pl atypus

Sculptolithodes derjugini

Hyas lyratus

Hyas eccarctatus alutaceus

Chionoecetes opilio

Telmessus cheiragonus

Golfingia margaritacea

Echiurus echiurus
alaskenstis

Priapulus caudatus

Ectoprocta

Flustridae

Flustra sp.

Dendrobeania sp.

Diapercecia sp.

Heteropora sp.

Aleyonidium sSp.

Aleyonidium disciforme

Aleyonidium vermiculare

Flustrella gigantea

Dallinidae

Laqueus califorianus

Henricia Sp.

Pteraster obscurus

Crossaster papposus

Solaster sp.

Solaster dawsont

Asterias amurensis

Evasterias echinosoma

Evasterias troschelit

49
14
20
1
3
18
1
50
36
104
36
94
87
9
1
12
58
15

= = &
PP Wk, P

NS el A )
PO OOIOORFR,EFPLWOoOOUITO N

103
58

450

(Cent’ d)

%_of all Occurrences Z of all Sta.
1.682 46. 226
0. 480 13. 208
0. 686 18. 868
0.034 0. 943
0. 103 2. 830
0.618 16. 981
0.034 0. 943
1.716 47.170
1.235 33. 962
3. 569 98. 113
1.235 33. 962
3.226 88.679
2. 986 82.075
2 .711 74.528
0.034 0. 943
0.412 11.321
1.990 54,717
0.515 14.151
0.034 0. 943
0. 069 1.887
2.025 55. 660
2.093 57. 547
1. 887 51. 887
0.103 2. 830
0.240 6. 604
0.034 0. 943
1.407 38.679
0.034 0.943
0. 446 12. 264
0.034 0. 943
0.377 10. 377
0. 069 1.887
0. 206 5. 660
0.172 4. 717
0. 206 5. 660
0108 2. 830
0.034 0. 943
0.034 0. 943
0.995 27. 358
0. 343 9.434
0. 858 23. 585
0. 069 1.887
0.034 0.943
3.535 97.170
1.990 54.717
0.034 0.943



APPENDI X TABLE | (Cent’ d)

Taxonomic Name Cumul ative Occurrence, % of all Occurrences 7% of all Sta.
Leptasterias sp. 72 2.471 67. 925
Leptasterias polaris

acervata 54 1.853 50. 943
Lethasterias sp. 2 0.069 1.887
Lethasterias nanimenstis 17 2.642 72.642
Echinoidea 1 0.034 0. 943
Echinarachnius parma 19 0. 652 17.925
Strongylocentrotus

droebachiensis 83 2. 848 78. 302
Amphiodia sp. 1 0.034 0.943
Amphipholis sp. 18 0.618 16. 981
Diamphiodia craterodmeta 4 0.137 3.774
Gorgonocephalus caryt 51 1.750 48.113
Ophiopholis aculeata 2 0. 069 1. 887
Ophiura sarst 8 0.275 1.547
Stegophiura sp. 2 0. 069 1.887
Stegophiura nodosa 30 1. 030 28. 302
Cucumaria sp. 4 0.137 3.774
Cucumaria calecigera 1 0.034 0. 943
Psolus japonicus 5 0.172 4.717
Chordata:ascidiacea 73 2.505 68. 868
Chelyosoma Sp. 8 0.275 7.547
Chelyosoma columbianum 2 0.069 1.887
Chelyosoma orientale 2 0. 069 1. 887
Styelidae 9 0. 309 8. 491
Styela macrenteron 66 2. 265 62. 264
Pelonaia corrugata 8 0.275 7.547
Boltenia ovifera 26 0. 892 24.528
Boltenia echinatc 8 0.275 7. 547
Halocynthia sp. 1 0.034 0.943
Haloecynthia aurantium 11 0.377 10. 377
Salpidae 1 0.034 0.943

2914 100%

1

Cunul ative occurrence
Total cumulative Occurrence

Cumul ative occurrence
Total No. of stations occupied
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Per cent age conposition of al

Taxonom ¢ Nane

Porifera

(Unident. famly)
Axinellidae
Cnidaria

(Unident. famly)
Hydrozoa

(Unident. famly)
Sertulariidae
Scyphozoa

(Unident. famly)
Anthozoa

(Unident, fam |y)
Nepht hei dae
Actinostolidae
Actiniidae
Rhynchocoela

(Unident. famly)
Polychaeta

(Unident, fam ly)
Polynoidae
Nereidae
Flabelligeridae
St ernaspi dae
Pectinariidae
Terebellidae
Sabellidae
Piscicolidae
Acanthochitonidae
Mopaliidae
Nuculanidae
Glycymerididae
Mytilidae
Pectinidae
Astartidae
Carditidae
Kelliidae
Cardi i dae
Veneri dae
Mactridae
Tellinidae
Myidae
Hiatellidae
Gast r opod

(Unident. fam ly)

APPENDI X TABLE 11

in the Norton Sound area

Sept enber - Cct ober

Couynt

754
10

125
27

% Count

0.3688
0.0049

0.0249

0.0313
0.0015

0.1404

0.1311
0.7434
0.3879
10.5151

0.0034

0.0049
0.4505
0.0020
0.0005
0.0005
0.0020
0.0015
0.0695
0.0020
0.0010
0.0120
0.0108
0.015
0.2318
0.0024
0.0418
0.0097
0.0005
0.5919
0.0147
0.0015
0.0137
0.0010
0.0611

0.0130

452

1976

We. (gm)

72577.00
1429. 00

6592. 00

3624.00
80. 00

139532. 00

39452. 00
27641. 00
25594. 00
540052. 27

12.00

1300
4181. 00
4.00
5.00
1.00
5.00
11.00
502. 00
4.00
120. 00
425.73
32.00
2.00
4064. 00
524. 00
1287.73
76.09
2.00
45607. 45
41.00
355. 00
514.00
130. 00
181.00

783. 45

phyla by family from all

0

C OO0 OO O

stations

T W.

. 3995
.0079

. 0363

. 0199
. 0004

7680

2172
1521
. 1409
9726

. 0001
. 0001

. 0230
.0000

0000
0000

.0000

0001
0028
0000
0007
0023
0002
0000
0224
0029
0071
0004
0000
2510
0002

. 0020
. 0028
. 0007
. 0010

0043

gm/m?

all Sta.

0.01485
0.00029

0.00135

0.00074
0.00002

0.02856

0.00807
0.00566
0.00524
0.11053

0.00000

0.00000
0.00086
0.00000
0.00000
0.00000
0.00000
0.00000
0.00010
0.00000
0.00002
0.00009
0.00001
0.00000
0.00083
0.00011
0.00026
0.00002
0.00000
0.00933
0.00001
0.00007
0.00011
0. 00003
0. 00004

0. 00016



Taxanoni c_Nane_

Trochi dae
Turritellidae
Epitoniidae
Trichotropi di dae
Naticidae
Velutinidae
Muricidae
Buccinidae
Nept unei dae
Turridae
Dorididae
Dendronoti dae
Octopodidae

APPENDI X TABLE 11 (Cent’d)

Count

= 0 o

34

12
113
6495
2

3

26

8

Art hropoda: Pycnogonida

(Unident. famly)

Balanidae
Cumacea

(Unident. famly)
| sopoda

(Unident. fam |y)
| dot ei dae
Sphaeromatidae
Amphi poda

(Unident. famly)
Ampeliscidae
Eusiri dae
Gammar i dae
| schyroceri dae
Lysi anassi dae
Podoceri dae
Stegocephalidae
Hyperii dae
Caprellidae
Pandalidae
Hippolytidae
Crangoni dae
Paguri dae
Li t hodi dae
Myj i dae
Atelecyclidae
Sipunculida
Echiuridae
Priapulida
Flustridae
Alcyonidiidae

2
1171

2

3
3538
121

20

Z Count

. 0029
0039
. 0005
. 0165
0049
. 0044
0059
. 0553
. 1766
. 0010
. 0015
0128
. 0037

. 0010
. 9727

. 0010

. 0015
. 7304
. 0592

.0098
.0039
0259
0264
0005
0895
0015
. 0049
. 0132
. 0005
4736
. 3559
. 0382
11. 9439
0.5116
3.0641
0.5791
0. 0015
. 0044
. 0005
.0073
. 0088

[N
[N

0
0
0
0

453

We. (gm)

225
45
20.

562.

181.
67

192.

2530
735193
90.
13.
1053
545.

2.
36474.

2.

2
31325
22.

5.
4.
62.
48
1.
120
2.
58
27
1.
9883
1893
159742.
336885
773817
245544,
159802
37.
192.
1.
545
S85.

% WL.

. 0012
. 0002
. 0001
. 0031
.0010
. 0004
.0011
. 0139
. 0467
0005
0001
0058
0030

.0000
. 2008

.0000

0000
1724
. 0001

0000
0000
0003
0003
0000
0007
0000
0003
0001
0000
0544
. 0104
. 8793
.8543
. 2593
. 3515
. 8796
. 0002
. 0011
0. 0000
0. 0030
0. 0049

COORPRHOOOODOOODODOODOOD OO0 O OO0 OO0 OO0O0OOO

gm/m?
all Sta__

0. 00005

0. 00001
. 00000
. 00012
. 00004
. 00001
00004
00052
15047
.00002
. 00000
00022
00011

. 00000
. 00746

. 00000

. 00000
. 00641
. 00000

. 00000
. 00000
. 00001
. 00001
. 00000
. 00002
00000
00001
00001
00000
00202
. 00039
. 03269
06895
15837
05025
03271
. 00001
. 00004
. 00000
0. 00011
0. 00018



APPENDI X TABLE Il (Cent’d)

gm/m?
Taxonomic Name Lount__ » Count We. (gm) ow. all Sta.
Dallinidae 1 0. 0005 1.00 0. 0000 0. 00000
Echi nast eri dae 106 0. 0516 1293. 73 0. 0071 0. 00026
Pt erasteri dae 34 0. 0166 3062. 00 0. 0169 0. 00063
Sol ast eri dae 241 0.1177 6804. 82 0. 0375 0. 00139
Ast eri dae 70866 34.6608 12669499. 91 69. 7366 2.59297
Echi nar achni i dae 2040 0.9978 2188. 00 0.0120 0". 00045
Strongylocentrotidae 9572 4.6818 610588. 46 3. 3609 0. 12496
Anmphi uri dae 2745 1. 3426 1117. 00 0. 0061 0.00023
Gorgonocephalidae 5218 2.5522  1281550. 00 7. 0540 0. 26229
Ophiactidae 74 0. 0360 172.73 0.0010 0. 00004
Ophi uri dae 982 0. 4803 1409 .00 0.0078 0. 00029
Cucumarii dae 18 0. 0088 51.00 0. 0003 0. 00001
Rhodosomatidae 146 0.0714 3723.00 0. 0205 0. 00076
Styelidae 5541 2.7101 139622. 00 0. 7685 0. 02858
Pyuridae 1469 0.7185 33013. 00 0. 1817 0.00676

454



1%

APPENDIX TABLE |11

Percentage Composition of all Phyla by Species fromall Stations in the Norton Sound area, September-Cctober 1976
Taxonomic names represent the |owest level of identification.

g/m? for* g/m*
occurrence for all % Phyl um % Phyl um
Taxonomic Nane Count % Count Weipht (g) % __ T o t asthtionsw t stations count We ight
Porifera 754 0.4 72577.00 0.40 0. 1086 0.01485 98.69 98.07
Phatellia sp. 9 0.0 1427.00 0.01 0.0051 0. 00029 1.18 1.93
Phakellia eribrosa 1 0.0 2.00 0.00 0. 0001 0. 00000 0.13 0.00
Cnidaria 51 0.0 6592, 00 0.04 0.0328 0.00135 0.21 0.84
Hydrozoa 64 0.6 3624.00 0.02 0. 0041 0, 00074 0.26 0.46
Sertulariidae 3 0.0 80.00 0.00 0. 0007 0. 00002 0.01 0.01
Scyphozoa 287 0.1 1. 39532. 00 0.77 0.1162 0. 02856 1.17 17.83
Anthozoa 268 0.1 39452. 00 0.22 0. 0488 0. 00807 1.09 5.04
Eunephthya rubiformia 1520 0.7 27641.00 0.15 0. 0099 0. 00566 6.21 3.53
Stomphia SP. 43 0.0 1514. 00 0.01 0. 0040 0. 00031 0.18 0.19
Stemphia eoceinea 750 0.4 24080. 00 0.13 0.0310 0.00493 3.06 3.08
Actiniidae 21499 10.5 540052. 27 2.97 0.2614 0.11053 87.80 69. 01
Rhynchocoela 7 0.0 12.00 0.00 0. 0001 0. 00000 100. 00 100. 00
Polychaeta 10 0.0 13.00 0.00 0. 0000 0. 00000 0.92 0.28
Polynoidae 907 0.4 4152.00 0.02 0.0022 0, 00085 83.21 87.85
Arctonoe vittata 1 0.0 1.00 0.00 0. 0000 0. 00000 0.09 0.02
Euroe derressa 10 0.0 17.00 0.00 0. 0001 (). 00000 0.92 0.36
Eunoe senta 3 0.0 11.00 0.00 0. 0001 0. 00000 0.28 0.23
Nereidae 2 0.0 2.00 0.00 0. 0000 0. 00000 0.18 0.04
lNereig sp. 2 0.0 2.00 0.00 0. 0000 0. 00000 0.18 0.04
Brada villosa 1 0.0 5.00 0.00 0.0001 0. 00000 0.09 0.11
Sternaspis scutata 1 0.0 1.00 0.00 0. 0000 0. 00000 0.09 0.02
Cictenides hyperborea 4 0.0 5.00 0.00 0.0001 0. 00000 0.37 0.11
Terzbella sp. 3 0.0 11.00 0.00 0. 0001 0. 00000 0.28 0.23
Sabellidae 48 0.0 319.00 0.00 0.0010 0. 00007 4.40 6.753
Foyamilla sp. 91 0.0 181,00 0.00 0. 0040 0. 00004 8.35 3.83
vasminiera sp. 3 0.0 2.00 0.00 0. 0000 0. 00000 0.28 0.04
Careinobdzlla sp. 4 0.0 4.00 0.00 0. 0000 0. 00000 0.37 0.0s
Criptochiton stelleri 2 0.0 120.00 0.00 0.0031 0. 00002 0.02 0.02
Amioula pallastii 4 0.0 59.09 0.00 0. 0012 0. 00001 0.05 0.01
Amicula vestita 20 0.0 366. 64 0.00 0.0014 0. 00008 0.23 0.05
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APPENDI X TABLE |11 (Continued)

g/m? for* g/m?
occurrence for all % Phylum

Taxonomic Nanme Count % Count Weight (g) # Total W. stations___ stations Count

Yoldia sp. 1 0.0 2.00 0.00 0.0001 0.00000 0.01 .
Yoldia hyperborea 13 0.0 13.00 0.00 0.0001 0.00000 0.15 .
Yoldia myalis 8 0.0 17.00 0.00 0.0001 0.00000 0.09 .
Glyeymerts subobsoleta 3 0.0 2.00 0.00 0. 0000 0.00000 0.03 .
Ky tilus edulis 56 0.0 1757.00 0.01 0.0043 0.00036 0.64 0.
Mucoulus niger 1 0.0 25.00 0.00 0. 0007 0. 00001 0.01 0.
Museulus discors 417 0.2 2282.00 0.01 0. 0026 0.00047 4,75 0.
Chlamys rubida 5 0.0 524.00 0.00 0.0116 0.00011 0.06 0.
Astarte borealis 79 0.0 1120. 00 0.01 0. 0030 0. 00023 0.90 0.
Astarte rontagui 6 0.0 167.73 0.00 0. 0020 0. 00003 0.07 0.
Cyzlocardia crebricostata 15 0.0 53. 36 0.00 0.0003 0. 00001 0.17 0.
Cyelocardia crassidens 4 0.0 22.73 0.00 0. 0005 0, 00000 0.05 0.
Pseudopythina sp. 1 0.0 2.00 0.00 0. 0000 0. 00000 0.01 0.
Clinocardiun sp. 3 0.0 70.00 0.00 0.0016 0. 00001 0.03 0.
Clinocardiwn eiliatum 48 0.0 979. 00 0.01 0.0018 0.00020 0.55 0.
Clinoeardium nuttallii 1 0.0 15.00 0.00 0. 0004 0.00::00 0.01 0.
Clinoeardiun cali forniense 38 0.0 1397. 00 0.0L. 0.0034 0.001129 0.$3 0.
Serripes groenlandicus 1120 0.5 43146. 45 0.24 0.0156 0.00:83 12,75 5.
Lioceyma fluctuosa 30 0.0 41.00 0.00 0. 0005 0.00001 0.34 0.
Srisula polynyma 3 0.0 355.00 0.00 0. 0046 0.00107 0.03 0.
Macoma sp. 2 0.0 26. 00 0.00 0.0003 0.0¢ 01 0.02 0.
Mazomu ealearea 9 0.0 134.00 0.00 0. 0006 0.0 103 0.10 0.
Macoma brota 15 0.0 352.00 0.00 0,.0009 0.0007 0.17 0.
Tellina lutea altermidentata 2 3.0 2.00 0.00 0. 0000 0.00000 0.02 0.
Mua pzeudoarenaria 2 0.0 130. 00 0.00 0.0017 0.00003 0.02 0.
Hi:tella aretica 123 0.1 180. 00 0.00 0. 0002 0. 00004 1.40 0.
Euromyn aretica 2 0.0 1.00 0.00 0. 0000 0. 00000 0.02 0.
Gastropoda 26 0.0 783. 45 0.00 0.0017 0.00016 0.30 0.
Margarites giganteus 1 0.0 45. 00 0.00 0.0012 0. 00001 0.01 0.
Sclariella sp. 1 0.0 45. 00 0.00 0.0012 0. 00001 0.01 0.
Solariella obscura 2 0.0 45. 00 0.00 0.001.2 0. 00001 0.02 0.
Zolariella varicosa 2 0.0 a0 .00 0.00 0.0012 0. 0000? 0.02 0.
Tachyrhynchus erosus 8 0.0 .».U0 0.00 0.001.2 0. 00001 0.09 0.
Oralia sp. 1 0.0 20.00 0.00 0. 0006 0. 00000 0.01 0.
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APPENDI X TABLE ||| (Continued)

g/m? for* g/m?
occurrence for all % Phylum % Phylum

Taxonomic Nane Count % Count Vi ght (9) % Total W. stations stations Count \Vii ght
Trichaotropis bicarinata n 0.0 427. 27 0.00 0. 0018 0. 00009 0.35 0.05
Trichotropis insignig 2 0.0 90. 00 0.00 0.0(315 0, 00002 0.02 0.01
Tricho tropis kroyert 1 0.0 45.00 0.00 0. 0010 0. 00001 0.01 0.01
da tics elausa 3 0.0 91.00 0.00 0. 0008 0. 00002 0.03 0.01
Folinices pallida 7 0.0 90.00 0.0 0.0011 0. 00002 0.08 0.01
Velutina sp. 3 0.0 12.00 0.00 0. 0001 0. 00000 0.03 0.00
Velutina plicatilis 6 0.0 55. 00 0.00 0. 0003 0. 00001 0.07 0.01
Boreotrophon elathrus 12 0.0 192. 27 0.00 0. 0015 0. 00004 0.14 0.02
Buzzinum sp. 7 0.0 499. 00 0.00 0. 0111 0.00010 * 0.0s 0.06
Buestnwn anzulosum 38 0.0 812.00 0.00 0.001.7 0. 00017 0.43 0.10
Buzcinum sea lariforme 16 0.0 271..00 0.00 0. 0022 0. 00006 0.18 0.03
Euccinun glaciale 5 0.0 180. 00 0.00 0.0012 0. 00004 0.06 0.02
Buzeinum solenum 2 0.0 45.00 0.00 0. 0010 0. 00001 0.02 0.01
Euecinum polare 15 0.0 452.00 0.00 0.0025 0. 00009 0.17 0.06
Buceinum fringillum 1 0.0 45.00 0.00 0.0010 0. 00001 0.01 0.01
Buceinum tenellum 29 0.0 226,00 0.00 0. 0029 0. 00005 0.33 0.03
Ansistrolepis sp. 123 0.1 639’ >. 45 0.04 0.1348 0.00131 1.40 0.s0
Beringi «s erebricostatus 16 0.0 1407. 00 0.01 0.0415 0. 00029 0.18 0.18
Beringius beringi 527 0.3 47687.91 0.26 0.0222 0.00976 6.00 6. 00
Beringius stimpsoni 26 “ 0.0 1740. 27 0.01 0. 0071 0.00036 0.29 0.22
Colus spitabergensis 16 0.0 417,27 0.00 0.0014 0. 00009 0.19 0.05
Co lua crbronius 2 0.0 102. 27 0.00 0. 0022 0. 00002 0.03 0.01
Co lus kipolispus 8 0.0 231.217 0.00 0. 0013 0. 00005 0.09 0.03
Liomesus ooides 1 0.0 45.00 0.00 0.0015 0. 00001 0.01 0.01
ileptune1 ven tricosa 1999 0.5 88768. 09 0.49 0. 0337 0.01817 12.51 11.17
lepture1 communis

. borealis 87 0.0 1625. 00 0.01 0.0019 0. 001333 0.99 0.20
Jextunea heros 4264 2.1 553003. 27 3.04 0.1/90 0.11318 48.53 69. 57
Plieifuzus kroyert 47 0.0 1017. 27 0.01 0.0076 0.00021 0.5% 0.13
Elieif.rus verkruzeni 2 0.0 102,27 0,00 0.0022 0. 00002 0.03 0.01
Pyrulcyusus de formie 204 0.1 28882. 82 0.16 0. 0297 0. 00591 2.32 3.63
Volutey ztus sp. 2 0.0 1.36.00 0.00 0.0035 0. 00003 0.02 0.02
Volutorcius filosus 1 0.0 45.00 0.00 0. 0010 0.00001 0.01 0.01
Vo @ ytor 2ius fragi lis 68 0.0 3581. 00 0.02 0. 0090 0. 00073 0.77 0.45
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APPENDI X TABLE |11 (Continued)

g/m2 for* g/m2
occurrence for all % Phylum % Phylum
Taxonomic Nane Count % Count Weisht (Q) % Total W .stations stations Count Weight
Oenorota harpa 1 0.0 45. 00 0.00 0.0012 0. 00001. 0.01 0.01
Obesitora sirplex 1 0.0 45.00 0.00 0.0010 0. 00001 0.01 0.01
Dorididae 2 ¢.0 3.00 0.00 0. 0000 0. 00000 0.02 0.00
Doris sp. . 1 0.0 1.0.00 0.00 0. 0003 0. 00000 0.01 0.00
Dendrorotus sp. 26 0.0 1053. 64 0.01 0.0078 0. 00022 0.30 0.13
Octopus sp. 7 0,0 545, 45 (3.00 0. 0059 0.00011. 0.09 0.07
Arthropoda: Pycnogonida 2 00 2.00 0.00 0.0000 0. 00000 100. 00 100.02
Bzlanus sp. 172 0.1 3057. 00 0.02 0. 0097 0.00063 0.25 0.17
Baianuc balanus 979 0.5 33397. 00 0.18 0.0185 0.00684 1.43 1.90
Zalanuc rostratus 20 0.0 20. 00 0.00 0. 0006 0.00000 0.03 0. o
Cumacea 2 0.0 2.00 0.00 0. 0000 0. 00000’ 0.00 0.00
Isopoda 3 0.0 2.00 0.00 0. 0000 0. 00000 0.00 0.00
Idoteidae 21 0.0 3.00 0.00 0. 0000 0.00000 0.03 0.00
Saduria entomon 3480 1.7 31300. 00 0.17 0. 0495 0.00641 5.0s 1.79
Syridotea bicuspida 37 0.0 22.00 0.00 0. 0000 0. 008?00 0.05 0.00
Tectice.s sp. . 121 0.1 22.00 0.00 0. 0002 0. 00000 0.18 0.00
Amphipoda 20 0.0 5.00 0.00 0.0000 0. 00000 0.03 0.00
Ampeliscidae » 8 0.0 4.00 0.00 0.0001 0.00000 0.01 0, 00
Eucirus sp. 50 Q 0 58.00 0.00 0. 0001 0. 00001 0. 07 0.00
Rhazhotropts sp. 3 0 4.00 0.00 0. 0000 0. 00000 0.00 0.00
Garmaridae 6 0.0 1.3.00 0.00 0. 0002 0.00(-)00 0.01 0.00
Melita sp. 45 0.0 33.00 0.00 0. 0001 0.00001 0.07 0.00
Melita dentata 3 0.0 2,00 0.00 0. 0000 0.00000 0.00 0.00
S A03T HP. 1 ().0 1.00 0.00 0.0000 0, 00000 0.00 0.00
Lysianassidae 3 0.0 1..00 0.00 0.0000 0. 00000 0.00 0.00
ARLHLE SPe 83 0.0 50. 00 0.00 0.0001 0.00001 0.12 0.00
fLrengx nugar pactfica 46 (3.0 37.00 0.00 0. 0003 0. 00001 0,07 0.00
Arvemye wrpulloides 50 0.0 30.00 0.00 0. 0006 0. 00001 0.07 0.00
Scoarnes sp. 1 0.0 2.00 0.00 0. 0001 0.00000 0.00 0.00
Podoceridae 2 .0 1.00 0.00 0. 0000 0. 00000 0.00 0, N0
Lultehia spinogisaima 1 h,0 1..00 0.00 0. 0000 $3.00( 100 0.00 0. 00
Stenooermalus inflatus 10 0.0 58.00 0.00 0. 0005 0.00001 0.01 0.
Laratheristo japoniea 27 0.0 27.00 0.00 0. 0002 0. 00001 0.0; 0. o
Caprellidae 1 0.0 1.00 0.00 0.0000 0. 00(300 0.00 0.0
Pavdzlu> borealis 1 0.0 1.00 0.00 0. 0000 0. 00000 0.00 0. 00
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APPENDI X TABLE |11 (Continucd)

g/m? for* g/m?
Cceurrence for an % Phylum 7 Phyl um

Tazonomic Nane Count % count Weight (g) % Total W. statjons stations count Weight
Pardalus goniurue 6888 34 7918.00 0.04 0. 0040 0.00162 10. 05 0.45
Pardalus hypisonotus 213 0.1 1964. 00 0.01 0.0035 0. 00040 0.31 0.11
Lebteus groenlandica 277 0.1 1416. 45 0.01 0.0018 0.00029 0.40 0.08
Eualus sp. 1 0.0 1.00 0.00 0. 0000 0. 00000 0.-)0 0.00
Eualus fabrieii 7 0.0 9.00 0.00 0.0001 0. 00000 0.01 0.00
Euaius gaimardii belcheri 442 0.2 466. 00 0.00 0. 0007 0. 00010 0.05 0.03
Eualuz macilenta 1 0.0 1.00 0.00 0. 0000 0. 00000 0.00 0.00
Crangon dalli 5927 2.9 16082. 00 0.09 0.0083 0. 00329 8.65 0.92
Selerocrangon boreas 3361 1.6 . 44695. 82 0.25 0. 0303 0.00915 4.91 2.54
Argis lar 13180 6.5 98964. 45 0.54 0.0236 0. 02025 19.38 5.63
Pazurus ochotensis 641 0.3 20331. 00 0.11 0.0150 0.00416 0.94 1.16
Fagurus capillatus 8800 4,3 107270. 45 0.59 0.0284 0.02195 12.84 6.11
Pazurus trigonocheirus 11629 5.7 175122. 91 0.96 0. 0507 0.03584 16. 97 9.97
Latidochirus splendescens 3350 1.6 34161. 00 0.19 0.0109 0.00699 4. 89 1.94
Li t hodi dae 2 0.0 726.00 0,00 0.0248 0.00015 0.00 0.03
Hapalogaster grebnitzkii 28 0.0 209.00 0.00 0. 0004 0. 00004 0.04 0.01
Parilithodes camtschatica 914 0.4 732070. 00 4.03 0.3129 0.14981 1.33 41. 68
Paralithodes platypus 103 0.1 41537.00 0.23 0. 0646 0. 00850 0.15 2.36
Seulptolithodes derjugini 1 0.0 1.00 0.00 0. 0000 0. 00000 0.00 0.00
Hyas lyratus 14 0.0 3904. 00 0.02 0. 0455 0. 00080 0.02 0.22
Hyus coaretatus alutaceus 3791 1.9 184060. 55 1.01 0.0793 0.03767 5.53 10.48
Chionoecetes opilio 2460 1.2 57580. 00 0.32 0.0240 0.01178 3.59 3.28
Telmessus cheiragonus 1184 0.6 159802. 00 0.88 0. 0702 0.03271. 1.73 9.10
Gol fingia margaritacea 3 0.0 37.00 0.00 0.0003 0. 00001 100. 00 100. 00
Echiurug echiurus

2laskensis 9 0.0 192. 00 0.00 0. 0007 0. 00004 100. 00 100.0(3
Eriazulus caudatus 1 0.0 1.00 0.00 0.0000 0. 00000 100. 00 100. 00
Ectoprocta 43 0.0 5334.00 0.03 0.0033 0.00109 39.71 46.93
Flustridae 1 0.0 20. 00 0.00 0. 0007 0. 00000 0.92 0.1s
Fluztra sp. 15 0.0 545. 00 0.00 0.0010 0.0001 | 11.85 4.79
Lendrobeanta SP. 1 0.0 20, 00 0.00 0. 0005 0. 00000 0.92 0.18
Liareroccia sp. 25 0.0 3588. 36 0.02 0.0081 0. 00073 23. 34 31.57
Heterorora sp. 2 0.0 292.00 0.00 0.0039 0. 00006 1.85 2,57
Aleyonidium sp. 6 0.0 819. 00 0.00 0.0035 0. 00017 5.54 7.21
Alesonidiun disciforme 5 0.0 47.00 0.00 0.0002 0. 00001 4.62 0.41
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APPENDI X TABLE |11 (Continued)
g/m? for®
occurrence

Taxonomic Nane Count % count Weight % Totpl . W. stations
Aleyoniiiun vermiculare I 0.0 19. 00 0.00 0. 0001
Flustre!la gigantea 3 0.0 682. 00 0.00 0.0054
Dallinidae 1 0.0 1.00 0.00 0. 0000
Lagueuc ealifornianus 1 0.0 1.00 0.00 0. 0000
Henricia sp. 105 0.1 1293.73 0.01 0. 0011
Fteraster obscurus 34 0.0 3062. 00 0.02 0.0074
Crossuster papposus 238 0.1 6149. 82 0.03 0. 0058
Solaster sp. 2 0.0 390. 00 0.00 0.0044
Sslaster dawsoni 1 0.0 265. 00 0.00 0. 0059
Loterias amurensis 56898 27.8 10216723. 27 56. 24 2.4628
Evasterias echinosoma 1043 0.5 721412.91 3.97 0. 3069
Evasterias troschelii 2 0.0 205. 00 0.00 0. 0050
Leptasterias sp. 3645 1.8 57899. 45 0.32 0. 0200
Leptasterias polaris

azervuta 5862 2.9 61841. 8. 55 3.40 0.2784
Lepthasterias sp. 94 0.0 22246. 00 0.12 0.2734
Lethasterias nanimensis 3323 1.6 1032594. 73 5. 68 0.3292
Echinoidea 3 0.0 50. 00 0.00 0. 0012
Eshinarzchnius parma 2040 1.0 2188.00 0.01 0.0029
Strongylocentrotus

droebachiensis 9572 4.7 610588.46 3.36 0.1823
Amghiodia sp. 20 0.0 1.00 0.00 0. 0000
Armhipt olis sp. 2472 1.2 864. 00 0.00 0. 0011
Liamphiodia craterodmeta 253 0.1 252.00 0.00 0.0015
Gorzonscephalus caryt 5218 2.6 1. 281550. 82 7.05 0.6182
L kiorholis aculeata 74 0.0 172.73 0.00 ().0023
Orhiura carct. 788 0.4 1285. 00 0.01 “0. 0(341
Stegopiiura sp. 2 0.0 2.00 0.00 0. 0000
Staavnhiura nodosa 192 0.1 122.00 0.00 0. 0001
Cumenaria sp. 11 0.0 41.00 0,00 0.0(302
Cucwraria caleigera 7 0.0 10. 00 0.00 0. 0002
Erolus japonicus 1308 0.6 55042. 82 0.30 0. 2463

g/m?
for all % Phylum % Phylum
stations Count Wei cht
0. 00000 6. 47 0.17
0.00014 2.77 6.00
0. 00000 50. 00 50. 00
0. 00000 50. 00 50. 00
0. 00026 0.11 0.01
0. 00063 0.04 0.02
0.00126 0.25 0.0%
0. 00008 0.00 0.00
0. 00005 0.00 0.00
2.09098 61.04 69. 82
0. 14765 1.12 4.93
0, 00004 0.00 0.00
0.01.185 3.91 0.40
0. 12657 6.29 4.23
0.00455 0.10 0.15
0.21133 3.56 7.06
0. 00001 0.00 0.00
0. 00045 2.19 0.01
0.12496 10.27 4.17
0. 00000 0.02 0.00
0.0001.8 2.65 0.01
0. 00005 0.27 0.00°
0.26229 5. 60 8.76
0.01) 004 0.08 0.00
0. 00026 0.85 0.01
0, 00000 0.00 0.00
0. 00002 0.21 0.00
0, 00001 0.01 0.00
0. (10000 0.01 0.00
“().01127 1.40 0.38
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APPENDI X TABLE 111 (Conti nued)

g/m’for* a/m?
occurrence for ali % Phvlum % Phylum

Taxonomic Name count z count Weipht . (g) % stationfot al .stations Count VWeicht
Chordata: Ascidiacea 115 0.1 122814. 00 0.68 0.0428 0.02514 1.54 40 (%
Chelyosoma Sp. 20 0.0 2938. 00 0.02 0, 0096 0. 00060 0.27 0.9
Chelucoma columbianum 4 0.0 265. 00 0.00 0.0036 0. 00005 0.05 0.09
Chelyosoma orientale 122 0.1 520.00 0.00 0.0072 0.00011 1.63 0.17
Styelidae 208 0.1 2990. 00 0.02 0.0076 0, 00061 2.78 0.99
Stuela macrenteron 5525 2.7 139564.00 0.77 0.0534 0.02856 73.35 46,19
Felemaia corrugata 16 0.0 58.00 0.00 0.0002 0. 00001 0.21 0.0
Boltenia ovifera 237 0.1 19986. 00 0.11 0.0188 0.00409 3.17 6.61
Bnltenia echinata 1168 0.6 2391.00 0.01 0.0074 0.00049 15.61 0.79
Halocynthia sp. . 1 0.0 350. 00 0.00 0.0078 0. 00007 0.01 0.1.!
Balooynthia aurantium 63 0.0 10286. 00 0.06 0.0234 0.00?11 0.8% 3,40
Salpidae 2 0,0 2.00 0.00 0.0001 0. 00000 0.03 0.00

#Biomass |isted here is only for those stations where the respective taxa occurs; not all stations.



APPENDI X TABLE |V

Cccurrence of Fach Species in the Chukchi Sea - Kotzebue Sound
area, Septenber-Cctober, 1976

A total of 70 stations were occupied. Taxonomic names represent
the lowest |evel of identification.

Taxonomic Name- Cunul ative Qccurrence % of all GQccurrences % of all Sta.?
Porifera 3 0.157 4.286
Microciona sp. 1 0.052 1.429
Mierociona lambet 1 0.052 1.429
Phakellia sp. 3 0.157 4.286
Halichondria sp. 2 0.105 2.857
Hydr ozoa 2 0.105 2.857
Abietinaria sp. 1 0.052 1.429
Scyphozoa 26 1.363 37.143
Eunephthya rubiformis 24 1.258 34.286
Stomphia Sp. ! 0.367 10.000
Stomphia coccinea 14 0.734 20.000
Actiniidae 32 1.677 45.714
Tealia crassicornis 1 0.052 1.429
Rhynchocoela 3 0.157 4.286
Polychaeta 1 0.052 1.429
Polynoidae 48 2.516 68.571
Bunoe depressa 3 0.157 4.286
Gattyana ciliata 1 0.052 1.429
Nereis sp. 1 0.052 1.429
Nephtys Sp. 3 0.157 4.286
Brada inhabilis 1 0.052 1.429
Brada ochotensis 1 0.052 1.429
Sternaspis scutata 2 0.105 2.857
Idanthyrsus armatus 1 0.052 1.429
Cistenides hyperborea 1 0.052 1.429
Ampharetidae 1 G.052 1.429
Amphitrite cirrata 1 0.052 1.429
Chone eincta 1 0.052 1.429
Potamilla sp. 2 0.105 2.857
Serpulidae 1 0.052 1.429
Ischnochiton albus 1 0.052 1.429
Nucula tenuis 4 0.210 5.714
Muculana fossa 6 0.314 11.429
Yoldia hyperborea 1 0.052 1.429
Mytilus edulis 1 0.052 1.429
Musculus niger 3 0.157 4.286
Musculus discors 8 0.419 11.429
Modiolus modiolus 1 0.052 1.429
Chlamys rubida 1 0.052 1.429
Chlamys islandica 2 0.105 2.857
Chlamys beringiana 1 0.052 1.429
Astarte borealis 12 0.629 17.143
Astarte montagui 2 0.105 2.857
Cyclocardia sp. 1 0.052 1.429
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APPENDI X TABLE |V (continued)

Taxonom C Name Cumul ati ve Occurrence % of all GQccurrences %z of all sta.
Cyelocardia ventricosa 2 0. 105 2. 857
Cyelodardia crebricostata 1 0. 052 1.429
Cyclocardia cracsidens 3 0. 157 4. 286
Clinocardium ciliatum 23 1. 205 32. 857
Clinocardium nuttallii 1 0.052 1. 429
Clinocardium californiense 5 0. 262 “7.143
Serripes groenlandicus 29 1. 520 41. 429
Lioeyma fluctuosa 2 0.105 2. 857
Spisula polynyma 2 0.105 2. 857
Macoma sp. 3 0.157 4.286
Macoma calcarea 5 0.262 7.143
Macoma brota 4 0.210 5.714
Mya japonica 1 0. 052 1. 429
Hiatella arctica 20 1. 048 28.571
Parnomya arctica 1 0. 052 1.429
Gast ropod 10 0.524 14. 286
Margarites giganteus 1 0.052 1.429
Solariella obscura 1 0.052 1.429
Solariella varicosa 1 0.052 1. 429
Tachyrynchus reticulatus 1 0.052 1. 429
Crepidula grandis 3 0. 157 4. 286
Trichotropis bicarinata 2 0.105 2. 857
Natica clausa 11 0.577 15.714
Natica russa 1 0.052 1. 429
Polinices pallida 8 0.419 11. 429
Piliscus commodum 1 0.052 1. 429
Velutina sp. 1 0. 052 1.429
Velutina plicatilis 7 0. 367 10. 000
Velutina undata 1 0.052 1. 429
Boreotrophon clathratus 2 0* 105 2. 857
Buceinum angulosum 10 0.524 14. 286
Buccinum scalariforme 16 0. 839 22. 857
Buccinun glaciale 1 0.052 1. 429
Buccinum solenum 4 0.210 5.714
Buccinum polare 11 0.577 15.714
Buccinum tenellum 6 0.314 8.571
Ancistrolepis sp. 3 0. 157 4. 286
Ancistrolepis magna 1 0. 052 1. 429
Beringius crebricostatus 1 0. 052 1.429
Beringius beringt 36 1.887 51.429
Colus sp. 1 0. 052 1.429
Colus spitzbergensis 4 0.210 5.714
Colus hupolispus 7 0. 367 10. 000
Molmia corbis 1 0.052 1.429
Veptunea lyrata 2 0. 105 2. 857
Neptunea ventricosa 36 1.887 51. 429
Neptunca corrunis

borealis 19 0.996 27. 143
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APPENDIX TABLE |V (continued)

Taxonomic Nane Cunul ative Cccurrence %z of all Qccurrence % of all Sta.
Nept unea heros 44 2.306 62. 857
Plicifusus brunneus 1 0. 052 1. 429
Pyrulofusus deformis 7 0. 367 10. 000
Volutopsius sp. 3 0. 157 4. 286
Volutopsius fragilis 14 0.734 20. 000
Admete couthouyt 1 0. 052 1. 429
Dori di dae 2 0. 105 2. 857
Dendronotus sp. 8 0.419 11.429
Tochuina tetraquetra 4 0.210 5.714
oct opus sp. 5 0. 262 7. 143
Balanus sp. 6 0.314 8.571
Balanus balanus 7 0. 367 10. 000
Balanus rostratus 3 0.157 4. 286
Mysidae 1 0. 052 1.429
Cumacea 1 0. 052 1.429
Isopoda 2 0.105 2. 857
Saduria entomon 1 0. 052 1.429
Anphi poda 3 0. 157 4. 286
Eusiridae 1 0. 052 1.429
Rhachotropis sp. 2 0. 105 2. 857
Melita sp. 1 0. 052 1.429
Melita dentata 3 0. 157 4. 286
Anonyx sp. 10 0.524 14. 286
Stegocephalopsts ampulla 1 0. 052 1.429
Stegocephalus inflatus 8 0.419 11.429
Pandalus sp. 1 0. 052 1.429
Pandalus goniurus 17 0. 891 24. 286
Spirontocaris sp. 1 0. 052 1.429
Spirontocaris murdochi 1 0. 052 1.429
Spirontocaris arcuata 7 0.367 10. 000
Lebbeus groenlandica 11 0.577 15. 714
Eualus gaimardii belcheri 11 0.577 15.714
Heptacarpus sp. 1 0. 052 1.429
Crangon dalli 8 0.419 11. 429
Selerocrangon boreas 22 1.153 31.429
drgis lar 64 3.354 91. 429
Argis crassa 2 0.105 2. 857
Pagurus capillatus 55 2. 883 78.571
Pagurus trigonocheirus 69 3.616 98.571
Pagurus rathbuni 12 0. 629 17. 143
Labidochirus splendescens 56 2.935 80. 000
Hapalogaster grebnitzkii 1 0. 052 1.429
Paralithodes camtschatica 5 0. 262 7. 143
Paralithodes pl atypus 2 0.105 2. 857
Paralithodes brevipes 1 0.052 1. 429
Hyas sp. 1 0. 052 1.429
Hyas coarctatus

alutaceus 66 3.459 94. 286
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APPENDIX TABLE 1v (conti nued)

Taxonom ¢ Nane Cunul ative Qccurrence % of all QCccurrence % of all Sta.

Chionocecetes opilio 67 3.512 95.714
Telmessus cheiragonus 21 1.101 30. 000
Golfingia margaritacea 6 0.314 8.571
Echiurus echiurus

alaskensis 11 0.577 15.714
Ectoprocta 8 0.419 11.429
Flustridae 3 0, 157 4.286
Flustra sp. 17 0. 891 24. 286
Dendrobeania Sp. 2 0. 105 2. 857
Diaperocecia sp. 10 0.524 14.286
Heteropora Sp. | 0. 052 1.429
Aleyonidium sp. 4 0.210 5.714
Aleyonidium disctiforme 1 0. 052 1.429
Aleyonidium vermiculare 13 0.681 18.571
Henricia sp. 16 0. 839 22. 857
Henricia derjugini 1 0.052 1. 429
Pteraster obscurus 33 1.730 47. 143
Crogsaster papposus 37 1.939 52. 857
Solaster sp. 1 0. 052 1.429
Solaster endeca 1 0.052 1. 429
Asterias sp. 2 0.105 2. 857
Asterias amurensis 51 2.673 72. 857
Asterias rathbuni 4 0.210 5.714
Evasterias echinosoma 34 1.782 47.571
Leptasterias sp. 44 2. 306 62. 857
Leptasterias polaris

acervata 60 3.145 85.714
Lethasterias sp. 1 0. 052 1. 429
Lethasterias nani mensi s 44 2. 306 62. 857
Echinoidea 1 0. 052 1.429
Echinarachnius parma 2 0.105 2. 857
Strongylocentrotus

droebachiensis 50 2.621 71.429
Amphipholis Sp. 1 0. 052 1.429
Gorgonocephalus caryi 38 1,992 54. 286
Ophiopholis aculeata 2 0. 105 2. 857
Ophiura sarsi 39 2. 044 55. 714
Stegophiura nodosa 8 0.419 11.429
Cucumaria sp. 6 0.314 8.571
Cucumaria caleigera 1 0, 052 1.429
Psolus japonica 1 0. 367 10. 000
Chordata: Ascidiacea 36 1. 887 51. 429
Chelyosoma Sp. 15 0. 786 21.429
Chelyosoma orientale 4 0.210 5.714
Styelidae 9 0.472 12. 857
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APPENDI X TABLE IV (continued)

Taxonomic Name Cumul ative Qccurrence

Styela macrenteron 36
Pelonaia corrugata 2
Boltenia ovifera 31
Boltenia echinata 20
Haloeynthia qurantium 6
Salpidae _3

1908

Cunul ative occurrence
Total cunul ative occurrence

2 Curul ati ve occurrence

Total No. of stations occupied

466

% of all Qccurrence

7 of all Sta.

1.887
0.105
1.625
1.048
0.314
_0.157

100%

51.429
2. 857
44.286
28.571
8.571
4.286



Percentage Conposition of all Phyla by Famly

APPENDI X TABLE V

fromall Stations in the Chukchi Sea - Kotzebue Sound area
Sept enber - Cct ober 1976
Total No.
i ndi vi dual s ' gm/m?

Taxonomic Name (Count) 4 _Count W. (gin) AW all Sta
Porifera

(Unident. famly) 758 0.3731 71894.56 0.7523 0. 02455
Microcionidae 3 0.0017 248.90 0.0026 0. 00008
Axinellidae 9 0. 0044 933.00 0.0098 0.00032
Halichondriidae 6 0. 0030 415.00 0.0043 0.00014
Hydr ozoa

(Unident. famly) 3 0. 0015 93.00 0.0010 0. 00003
Sertulariidae 1 0. 0005 200.00 0.0021 0. 00007
Scyphozoa

(Unident. famly) 167 0.0821 138996. 00 1.4544 0. 04746
Nephtheidae 926 0. 4555 14479.27 0.1515 0. 00494
Actinostol i dae 727 0.3578 33971.95 0.3555 0.01160
Actiniidae 7664 3.7698 238819.00 2.4989 0. 08154
Rhychocoela

(Unident. fam ly) 5 0. 0025 61.00 0.0006 0. 00002
Polychaeta

(Unident. famly) 1 0. 0005 5.00 0.0001 0. 00000
Polynoidae 501 0. 2464 1258.89 0.0132 0. 00043
Nereidae 3 0. 0015 12.00 0.0001 0. 00000
Nepht yi dae 39 0.0192 241.25 0.0025 0. 00008
Flabelligeridae 2 0. 0010 20.00 0.0002 0.00001
St er naspi dae 206 0.1015 156.25 0.0016 0. 00005
Sabellariidae 12 0. 0059 10.00 0.0001 0. 00000
Pectinariidae 1 0. 0005 1.00 0.0000 0. 00000
Ampharetidae 10 0. 0049 18.00 0.0002  0.00001
Terebellidae 1 0. 0005 2.00 0.0000 0. 00000
Sabellidae 6406 3.1512 12811.00 0.1340  0.00437
Serpul i dae 100 0. 0492 1.00 0.0000 0. 00000
Ischnochitonidae 4 0.0020 2.00 0.0000 0. 00000
Nuculidae 1414 0. 6956 1607.00 0.0168 0. 00055
Nuculanidae 23 0.0111 25.50 0.0003 0. 00001
Mytilidae 24 0.0118 191.94 0. 0020 0. 00007
Pectinidae 88 0. 0433 6058.00 0.0634 0. 00207
Astartidae 415 0. 2041 6151.67 0.0644  0.00210
Carditidae 12 0. 0061 85.44 0.0009 0. 00003
Cardiidae 286 0. 1404 8831.25 0.0924 0. 00302
Veneri dae 2 0. 0010 2.00 0.0000 0.00000
Mactridae 2 0. 0010 100.00 0.0010 0. 00003
Tellinidae 58 0. 0285 1763.25 0.0184 0. 00060
Myidae 1 0. 0005 45.00 0.0005 0. 00002
Hiatellidae 115 0. 0566 185.00 0.0019 0. 00006
Gast r opod

(Unident, famly) 95 0. 0468 6595.59 0.0690 0. 00225
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APPENDI X TABLE V (conti nued)

Total No. of
i ndi vi dual s gn/m?

Taxonom ¢ Nane (Count) % Count W. (gin) %7 WL all Sta.
Trochi dae 3 0. 0015 91.00 0.0010 0. 00003
Turritellidae 1 0. 0005 45.00 0.0005 0. 00002
Calyptraeidae 6 0. 0030 57.00 0.0006 0. 00002
Trichotropi di dae 92 0. 0455 276.88 0.0029 0. 00009
Naticidae 365 0" 1795 3966. 25 0.0415 0.00135
Velutinidae 18 0.0088 41.94 0.0004 0. 00001
Muricidae 2 0.0010 90.00 0.0009 0. 00003
Buccinidae 858 0.4222 14842.50 0.1553 0. 00507
Neptuneidae 12564 6.1802  1176408.32 12.3094 0.40164
Cancellariidae 2 0. 0010 1.00 0.0000 0. 00000
Dori di dae 2 0.0010 11. 00 0.0001 0. 00000
Dendr onot i dae 17 0. 0084 445.00 0.0047 0. 00015
Tritoniidae 5 0.0025 1170.00 0. 0122 0.00040
Octopodidae 16 0.0078 913.20 0. 0096 0.00031
Balanidae 1084 0.5332 2058.00 0.0215 0. 00070
Mysi dae 1 0. 0005 1.00 0.0000 0. 00000
Cumacea 1 0. 0005 1.00 0. 0000 0. 00000
Isopoda

(Unident. famly) 2 0.0010 2.00 0.0000 0. 00000
Idoteidae 2 0.0010 5.00 0.0001 0.00000
Anphi poda 229 0.1126 456. 00 0.0048 0.00016
Eusi ri dae 12 0. 0059 7.00 0.0001 0. 00000
Ganmar i dae 5 0. 0025 4.00 0.0000 0. 00000
Lysi anassi dae 146 0.0718 372.44 0.0036 0.00012
Stegocephalidae 499 0. 2455 2202.00 0.0230 0. 00075
Pandalidae 1089 0. 5357 1095. 00 0.0115 0.00037
Hippolytidae 334 0.1643 1691.51 0.0177 0. 00058
Crangonidae 15772 7.7585 100308. 16 1.0496 0.03425
Paguridae 21107 10. 3826 317578.95 3.3230 0.10843
Lithodidade 20 0.0098 6873.00 0.0719 0.00235
Maj idae 25554 12. 5701 682138. 71 7.1376 0.23289
Atelecyclidae 674 0. 3317 89507. 00 0.9366 0. 03056
Sipunculida

(Unident. family) 10 0.0049 240.00 0.0025 0. 00008
Echi uri dae 31 0. 0154 818.50 0.0086 0.00028
Flustridae 17 0. 0084 763.00 0.0080 0. 00026
Al cyoni di i dae 28 0.0140 9169. 44 0.0959 0.00313
Echinasteridae 911 0. 4480 8106.95 0.0848 0.00277
Pterasteridae 230 0.1131 13964. 00 0. 1461 0.00477
Solasteridae 480 0.2362 20807.61 0.2177 0.00710
Asteri dae 28683 14.1094  4640093.92 48.5517 1. 58420
Echinarachniidae 3 0. 0015 30.00 0.0003 0. 00001
Strongylocentrotidae8795 4. 3263 616152. 68 6.4471 0.21036
Anphi uri dae 5 0.0025 1.00 0.0000 0. 00000
Gorgonocephalidae 1285 0.6323 331809.12 3.4719 0.11329
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APPENDI X TABLE V (conti nued)

Total No. of

i ndi vidual s
Taxonomic Name (Count) % Count W. (gin)
Ophi acti dae 45 0.0221 70.00
Ophi uri dae 20047 9.8613 80374. 75
Cucumariidae 63 0. 0310 808. 63
Rhodosonat i dae 15481 7.6154 466460. 46
Styelidae 5822 2.8641 198733. 12
Pyuridae 19018 9. 3552 219690. 51
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gm/m?
7 W, al St a.

0. 0007 0.00002
0.8410 0.02744
0. 0085 0.00028
4.8808 0.15926
2.0794 0.06785
2.2987 0.07501
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APPENDI X TABLE VI

Percentage Conposition of all Phyla by Species from ail Stations in the Chukechi Sea - Kotzebue Sound area,
Sept enber - Cct ober,  1976.

Taxonomic names represent the |owest |evel of identification.

g/m? for* g/m?
Vi ght occurrence for all % Phyl um % Phylum
Taxonomic Nanme Count % Count a) % Total W. stations stations caunt _ Weicht
Porifera 758 0.4 71894. 56 0.75 0.6119 0.02455 97. 63 97.83
Mieroeciona sp. 2 0.0 243.90 0.00 0. 0060 0.00008 0.31 0.33
Microciona lambei 1 8.0 5.00 0.00 0.0001 0. 00000 0.13 0.01
Fhakellia S,. 9 .0 933.00 0.01 0.0086 0.00032 1.16 1.27
Haliehondria sp. 6 0.0 415. 00 0.00 0.0051 0.00014 0.77 0.56
Hydrozoa 3 0.0 93.00 0.00 0.0011 0. 00003 0.03 0.02
Abletinaria sp. 1 83.0 200. 00 0.00 0. 0047 0. 00007 0.01 0.05
Scyphozoa 167 A1 138996. 00 1. 45 0.1329 0.04746 1.76 32.59
Eunephthsa rubiformis 926 0.5 14479. 27 0.15 0.0166 0. 00494 9.76 3,39
Stomphia Sp. 501 0.2 23253.00 0.24 0. 0757 0. 00794 5. 28" 5.35
Stomphia coccinea 226 0.1 10718. 95 0.11 0. 0206 0. 00366 2.39 2.51
Actiniidae 7662 3.8 238729. 00 2.50 0.1864 0.08151 80. 76 55. 97
Tealta erassicornis 1 0.0 90. 00 0.00 0. 0028 0. 00003 0.01 0.02
Rhynchocoela 5 0.0 61.00 0.00 0. 0007 0. 00002 100. 00 100.00
Polychaeta 1 0.0 5.00 0.00 0. 0002 0. 00000 0.01 0.03
Polynoidae 354 0.2 797.89 0.01 0. 0004 0. 00027 5.86 5,49
Ewwe derressa 142 0.1 396. 00 0.00 0.0039 0.00(314 1.95 2.7?
Gattyana ciliata 5 0.0 65. 00 0.00 0.0016 0.0000? 0.07 0.45
Nereis SP. 3 0.0 12.00 0.00 0.0003 0. 00000 0.04 0.0s
Kerhtys sp., 39 0.0 241.25 0.00 0.0019 0. 0000s L0.54 1. 66
Brada inhabilis 1 0.0 8.00 0.00 0. 0002 0. 00000 0.01 0.06
Brada ochotensis 0.0 12.00 0.00 0. 0004 0.000(L(3 0.0® 0.08
Cternaspis scutata 206 0.1 156. 25 0.00 0.0020 0. 00005 2,83 1.07
Idunthyrsus armatus 12 0.0 10. 00 0.00 0. 0002 0. 00000 0.16 0.07
Cictenidea hyperborea 1 0.0 1.00 0.00 0. 0000 0. 00000 0.01 0.01
Anpharetidae 10 0.0 18.00 0.00 0. 0004 0.00001 0.14 0.12
4~ hitrite cirrata 1 0.0 2.00 0.00 0. 0001 0. 00000 0.01 0. M
Chone eincta 1 0.0 1.00 0.00 0. 0000 0. 00000 0.01 0.0
Fotamilla sp. 6405 3.2 12810. 00 ().13 0. 1669 0.004"37 87.96 88.12
Serpulidae 100 0.0 1.00 0.00 0. 0000 0. 00000 1.37 0.01
Izchnochiton albus 4 0.0 2.00 0.00 0. 0000 0.0(")000 0.02 0.00
M.cuts tenuis 1414 0.7 1607. 00 0.02 0.0113 0. 00055 8.5S 0.13
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APPENDI X TABLE VI (continued)

g/m? for* g/m?
Viéi ght occurrence for all % Phylum

Taxonomic Nane count % Count (g) %4 Total W. stations stat ions Count
Auculana fogsa 21 0.0 23.50 0.00 0.0001 0.00001 0.13
Yoldia hyperborea 1 0.0 2.00 0.00 0.0001 0. 00000 0.01
Mutilus edulis 1 0.0 15.00 0.00 0. 0003 0.00001 0.01
Museulus niger 3 0.0 95.00 0.00 0. 0008 0. 00003 0.02
Muzeulus discors 19 0.0 76. 94 0.00 0. 0002 0. 00003 0.1
Modiolus modiolus 1 0.0 5.00 0.00 0. 0002 0. 1) 0000 0.01
Cnlamys rubida 20 0.0 400. 00 0.00 0. 0098 0.00014 0.12
Chlamys ielandica 65 0.0 5498. 00 0.06 0. 0658 0.0 188 0.3y
Chlamis beringiana 3 0.0 16(3.00 0.00 0. 0039 0. 00005 0.02
Agtarte boreulis 412 0.2 6148. 67 0.06 0.0128 0.00210 2.50
fstarte montazut 3 0.0 3.00 0.00 0. 0000 0. 00000 0.02
Cuzloeardia sp. 2 0.0 10. 00 0.00 0. 0002 0. 00000 0.01
Csclocardia ventricosa 3 0.0 14.00 0.00 0. 0002 0, 00000 0.02
Cyclocardia crebricostata 2 0.0 4.00 0.00 0.0001 0. 00000 0.01
Cyelocardia crassidens 5 0.0 57.44 0.00 0. 0005 0. 00002 0.03

Linoeardivm eiliatwn 78 0.0 1590. 00 0.02 0.0017 0, 00054 0.47
Clivgeardium nuttallil 1 0.0 25,00 0.00 0. 0005 0. 00001 0.01
Clirocardiw: californiense 27 0.0 613. 00 (). 01 0.0035 0. 00021 ().16
Serpipes groenlandicus 179 0.1 6603. 25 0.07 0. 0059 0.00225 1.09
Liozyma fluctuosa 2 0.0 2.00 0.430 0. 0000 0.00000 0.01
Srtsula polynyma 2 0.0 100. 00 0.00 0. 0011 0.00003 0.01
Mazoma sp. 22 0.0 913.00 0.01 0.0084 0.10031 0.13
Maeoma cale. cea 17 0.0 346.25 0.00 0.0019 (). (10012 0.10
Haeoma brota 19 2.0 504. 00 0.01 0.0033 0.00017 0.12
Hya Japoniea 1 0.0 45.00 0.00 0.0011 0. 0002 0.01
Hiatella arciica 114 0.1 160 .00 0.00 0. 0002 0. 10005 0.69
Farzrya aretica 1 0.0 25.00 0.00 0. 0007 0.7)0001 0.01
Gastropoda 95 0.0 6595. 59 0.07 0.0159 0.110225 0.58
Hargaritzs glganteus 1 0.0 45,00 0.00 0.0017 0. 00002 0.01
Colzriella obseura 1 0.0 1. 00, 0.00 0. 0000 0. 00000 0.01
Sctartella varicosa 1 0.0 45.00 0.00 0. 0017 0. 00002 0.01
Tachrmohus reticulatis 1 0.0 45,00 0.00 0.0011 0. 00002 0.01
Crev{duly grandis 6 0.0 57.00 0.00 0. 0004 0. 00002 0.04
Trichotropis bicarinata 92 0.0 276. 88 0.00 0.0034 0. 00009 0.56
Lztiea clausa 223 0.1 231.3.00 0.02 0.0058 0.00079 1.35

Z Phvlum
_ Weight

00
00
00
01
01
00
03
.45
.01
50
00
00
00
00
00
13
00
05
.54
00
01
07
.03
.03
.00
.01

OO 0000000000000 POOORR0000000
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APPENDI X TABLE VI (conti nued)

g/m’ for* g/m?
Viéi ght occurrence for all % Phyl um % Phylum
Taxonomic Name Count 2 Count (g) _2 Total W. stations stations Launt . _Weight
Natica russa 12 0.0 93.75 (3.00 0.0026 0. 00003 0.08 0.01
Po linirzs pallida 129 0.1 1559.50 0.02 0.0055 0. 00053 0.79 0.13
Pilisc:3 commodun 2 0.0 2.00 0.00 0.0001 0. 00000 0.01 0. 00
Velutir1 sp. 2 0.0 2.50 0.00 0. 0001 0. 00000 0.02 (). o0
Velutiia plicatilis 1 0.0 35. 44 0.00 0. 0001 0.00001 0.07 0.00
Velutina undata 2 0.0 2.00 0.00 0. 0000 0. 00000 0.01 ().00
Bcreotrophon clathratus 2 0.0 90. 00 0.00 0.0011 0.00003 0.01 0.01
Buseinum angulosum 219 0.1 4717.00 0.05 0.0121 0.00161 1.33 0.38
Buseinum scalariforme 241 0.1 3944, 00 0.04 0. 0063 0. 00135 1.46 0.32
Buceinun glociale 90 0.0 1180. 00 0.01 0. 0290 0. 00040 0.55 0.10
Buceiniun solenun 30 0.0 1088. 00 0.01 0. 0080 0. 00037 0.18 0.09
Buceinun polare 197 0.1 2900. 00 0.03 0.0077 0.00099 1.19 0.24
Buseinut tenellum ‘81 0.0 1013.50 0.01 0.0043 0. 00035 0.49 0.08
Aneistrolepis sp. 6 0.0 453. 00 0.00 0. 0040 0.00015 0.04 0.04
Aneistrolepis mugna 3 0.0 90. 00 0.00 0 .0028 0.0003 0.02 0.01
Beringius erebricostatus 2 0.0 45. 00 0.00 0. 0012 0. 00002 0.01 0.00
Beringius beringi 340 0.2 28897. (37 0.30 0.0200 0.00987 2.06 2.35
Colus sp. 1 0.0 45.00 0.00 0.0012 0. 00002 0.01 0.0V
Colus spitzbergensis 10 0.0 271.00 0.00 0.0016 0. 00009 0.06 0,02
Colus hypolispus 42 0.0 551. 25 0.01 0. 0021 0.00019 0.26 0.04%
Mohnia corbis 11 0.0 953. 00 0.01 0.0192 0. 00033 0.07 0.03
Neztunea lyrata 4 0.0 317.00 0.00 0.0038 0.00011 0.02 0.03
Heptumea ventricosa 1857 0.9 132807. 25 1.39 0.0938 0. 04534 1'1.26 10.89
lleptunes communis borealis 197 0.1 3352. 00 0.04 0. 0045 0.00114 1.19 0.27
Hertunes berm 9671 4.2 983728. 50 10. 29 0.5815 0. 33586 58. 65 79,03
Plicifucus brunneus 1 0.0 45.00 0.00 0.0011 0. 00002 0.01 0.09
Purulofusus de formis 157 0.1 9334.00 0.10 0. 0351 0. 00319 0.95 0.76
Volutopziug Sp. 75 0.0 5035. 00 0. 05 0. 0391 0.00172 0.45 0.1
Volutopeius fragilis 185 0.1 10484. 25 0.11 0.0187 0.00358 1.12 0.85
Adrete couthouyt 2 0.0 1.00 0.00 0. 0000 0.00000 0.01 0.09
Dorididae 2 0.0 11.00 0.00 0. 0001 0. 00000 0.01 0.09
Dendronotus Sp. 17 0.0 445.00 0.00 0.0014 0. 00015 0.10 0.04%
Tochuing tetraquetra 5 0.0 1170. 00 0.01 0. 0076 0. 00040 0.03 0.10
Octop1,78p. 16 0.0 913.20 0.02 0. 0051 0. 00031 0.10 0.07
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APPENDIX TABLE VI (continued)

g/m? for* g/m?
Weight occur® wnce for all z Phylum % Phylum
Taxonomic Nane Count % Count (g) % Total W. stat i s stations Count Wetvhe
Balanus sp. 932 0.5 296. 00 0.00 0.0012 0.00009 1.40 0.02
Balanus balanus 116 0.1 716. 00 0.01 0.0023 0. 00024 0.17 0.06
Balanus rostratus 36 0.0 1073. 00 0.01 0.0136 0. 00037 0.05 0.09
Mysidae 1 0.0 1.00 0.00 0.0100 0, 00000 0.00 0.00
Cumacea 1 0.0 1.00 0.00 0.0000 0. 00000 0.00 0.00
Isopoda 2 0.0 2.00 0.00 0.0100 0. 00000 0.00 0.00
Sad.ria entomon 2 0.0 5.00 0.00 0.0001 0. 00000 0.00 0.00
Amph ipoda 229 0.1, 456, 00 0.00 0. 0040 0.00016 0,34 0.04
Eusiridae 9 0.0 5.00 0.00 0.0001 0.00000 0.0l 0.00
Razchotreris SP. 3 0.0 2.00 0.00 0. 0000 0. 00000 0.00 0.00
Melita sp. 1 0.0 1.00 0.00 0. 0000 0. 00000 0.00 0.00
Me lita dentata 4 0.0 3.00 0.00 0. 0000 0. 00000 0.01 0.00
hrovzz Sp. 146 0.1 342. 44 0.00 0. 0009 0.00012 0.22 0.03
Stejocerhalopsis ampulla 2 0.0 10. 00 0.00 0.0003 0. 00000 0.00 0.00
Stezocepnalus inflatus 497 0.2 2192.00 0.02 0. 0080 0. 00075 0.75 0.1s
Fandalus sp. 0.0 1.0 0.00 0. 0000 0.00000 0.01 0.00
Eandalus goniurus 1084 0.5 1094. 00 0.01 0.0017 0. 00037 1.63 0,19
Sv. {eontcearis SP. 1 0.0 1.00 0.00 0. 0000 0. 00000 0.00 0.1"[)
Spirontocaris murdochi 1 0.0 15. 00 0.00 0. 0006 0.00001 0.(10 0.vu
Spirontocaris arcuata 26 0.0 53.00 0.00 0.0002 0.00002 0.04 0.0n
Lebkeus groenlandica 226 0.1 1535. 51 0.02 0.0037 0. 0005? 0.3% 0.13
Eualus gaimardii belcheri 69 0.0 80. 00 0.00 0.0002 0. 00003 0.10 0.01
Heptacarpus sp. 11 0.0 7.00 0.00 0. 0002 0.00000 @.02 0.00
Cravzon dalli 25 0.0 74.00 0.00 0. 0002 0.00003 0.04% 0.1
Jelerocrangon boreas 7438 3.7 47779.21 0.50 0. 0553 9.01(%“31 11.18 3.97
£rsis lar 8286 4.1 52314. 95 0.55 0. 0211 .01786 12,55 4o3%
Arzis eracca 23 0.0 140. 00 0.00 0.0019 0. 00005 0.03 0.u1
Fajurus copillatus 7124 3.5 87235.75 0.91 0. 0407 0.02978 10.71 7..04
Pagurus trigonocheirus 10851 5.3 189951. 85 1.99 0.0702 0.06'{s5 16.31 15.7°7
Pagurus rathbuni 691 0.3 8313.00 0.09 0.0187 0.00784 1.0% 0.69
Labidochirus svlendescena 2440 1.2 32073. 35 0.34 0.0146 0.01095 3.67 2,66
Hapalogaster grebnitakii 3 0.0 20. 00 0.00 0. 0004 0.00001 0.00 0.0
Paralithodes camtschatica 5 0.0 2497.00 0.03 0.0137 0. 00085 0.01 0.1
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APPENDI X TABLE VI (continued)

g/n? for* af/m?
Viei ght occurrence for all % Phylum % Phyl um

Taxinomic Name Count % Count () % Total W. stations stations Count, Weigh t
Par- lithodes platypus 11 0.0 431.3.00 0.05 0. 0477 0.00147 0.02 0.36
Far :lithodes brevipes 1 0'0 43.00 0.00 0. 0009 0. 00001 0.00 0.00
Hya: sp. 15 0.0 180. 00 0.00 0.0042 0. 00006 0.02 0.01
Hyac coarctatuc alutaceus 6105 3.0 155029. 85 1.62 0. 0600 0. 05293 0. 18 12.87
Chicnnecetes opilio 19433 9.6 526928. 86 5.51 0. 2020 0.17990 29.21 43.76
Telwessus cheiragonius 614 0.3 89507. 00 0.94 0.1071 0. 03056 1.01 7.43
Golfingia margaritacea 10 0.0 240. 00 0.00 0.0010 0. 00008 100. 00 100. 00
Eel:lurus echiurus

alackensis 31 0.0 81.8.50 0.01 0.0020 0.00028 100. 00 100. 00
Ectoprocta 9 0.0 259. 88 0.00 0. 0008 0. 00009 12.61 2.26
Flustridae 3 0.0 207.00 0.00 0.0019 0. 00007 4,01 1.80
Fl::tra sp. 17 0.0 763. 00 0.01 0.0012 0.00026 22,70 6.63
Ler-ircbeania sp. 2 0*0 14. 00 0.00 0. 0002 0. 00000 2.67 0.12
Dizrervecia sp. 11 0.0 1020. 00 0.01 0.0026 0. 00035 14. 69 8. 86
Hetecropora sp. 4 0.0 80.00 0.00 0. 0020 0, 00003 5.34 0.69
Aloomidium sp. 5 0.0 9127.00 0.10 0.0570 0.00312 6.6S 79.27
Alzuonidium diseiforme 1 0.0 2.00 0,00 0. 0001 0. 00000 1.34 0.02
AL -.onidium vermiculare 22 0.0 40. 44 0.00 0.0001 0. 00001 29.97 0.35
E. ricia sp. 898 0.4 7289. 88 0.08 0.0128 0.00249 1.48 0.13
He rioia derjugini 12 0.0 817.07 0.01 0.0201 0.00028 0.02 0.01
Pteraster obscurus 230 0.1 13964. 00 0.15 0.0108 0.00477 0.38 0,24
Crossaster papposus 467 0.2 13625. 76 0.14 0. 0090 0. 00465 0.77 0.24
Solaster sp. 7 0.0 5365. 85 0.06 0.1321 0.00183 0.01 0.09
Solagter- endeca 6 0.0 1816. 00 0.02 0.0383 0. 00062 0.01 0.03
Asterias sp. 941 0.5 207024.00 2.17 2.6187 0.07068 1.55 3.59
Azterias amurensis 10150 5.0 2048652, 40 21.44 0.9980 0.69944 16.72 35, %
Aaterias rathbuni 1789 0.9 234037.00 2. 45 1.5470 0.07990 2.95 5.06
Evusterias echinosoma 561 0.3 368018. 20 3.85 0. 2743 0.12565 0.92 6.39
Lertasteriae sp. 725 0.4 8763.79 0.09 0. 0050 0.00299 1.19 0.15
Lertasterias polaris

acarvata 12613 6.2 1204691. 00 12.61 0.5163 0.41130 20.77 20,90
Lethagterias sp. 37 0.0 11350. 00 0.1.2 0.3143 0.00388 0.06 0.20
Lethasterias nanimensis 1866 0.9 557557. 54 5.83 0.3189 0. 19036 3.07 9.67
Echinoidea . 2 010 150. 00 0,00 0.0037 0. 00005 0.00 0.00
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APPENDI X TABLE VI (conti nued)

g/m? for* g/m?
Viéi ght occurrence for all % Phyl um % Phyl um

Taxonomic Name: Count %_Count () _ % Togal Wt __stations stations —Comt . bedo gt
Eehinarachnius parma 3 0.0 3.00 0.00 0. 0006 0. 00001 0.00 0.00
Strongylocentrotus

droebuchiensis 8795 4.3 616152. 68 6.45 0.3114 0.21036 14. 48 10. 69
Amphipholis sp. 0.0 1.00 0.00 0. 0000 0. 00000 0.01 0.00
Gorgonocephalus caryt 1285 0.6 331809. 12 3.47 0.2343 0. 11329 2.12 5.76
Ophiopholis aculeata 45 0.0 70.00 0.00 0.0008 0.00002 0.07 0.02
Ophiura sarsi 19956 9.8 80328. 75 0.84 0.0526 0.02743 32.87 1.39
Stegophiura nodosa 91 0.0 46. 00 0.00 0.0001 0. 00002 0.15 0.00
Cucumaria Sp. 61 0.0 778.63 0.01 0.0034 0.00027 0.10 0.01
Cucuwraria caleigera 2 0.0 30.00 0.00 0. 0008 0. 00001 0.00 0.00
Psolus Jjaponica 171 0.1 51185.12 0. 54 0.1785 0.01748 0.28 0.89
Chordata: Ascidiaces 67 0.0 40694. 00 0.43 0. 0282 0. 01389 0.16 4,36
Chelyosoma sp. 7509 3.7 439444, 12 4.60 0.7178 0. 15003 17.93 47.09
Chelyosoma orientale 7972 3.9 27016. 34 0.28 0. 1760 0. 00922 19.04 2.990
Styelidae 107 0.1 4803. 00 0.05 0.0125 0. 00164 0.76 0.51
Stuela mazrenteron 5820 2.9 198727.12 2.08 0.1384 0. 06785 13.90 21.30
Eelonaia corrugata 2 0.0 6.00 0.00 (). o001 0. 00000 0.00 0. 00
Boltenia ovifera 481 0.2 28429. 17 0.30 0. 0237 0.00971 1.15 3.05
Boltenia echinata 17391 8.6 35412. 34 0.37 0. 0465 0. 01209 41.53 3.79
Haloeynthia aurantium 1146 0.6 155849. 00 1.63 0. 6835 0.05321 2.74 16.70
Salpidae 1385 0.7 2770.00 0.03 0.0273 0. 00095 3.31 0.30

*Biomass | isted here is only for these stations where the. respective taxa occurred; not all stations.
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APPENDIX TABLE VI |

Summary of Prey Itens of Platichthys stellatus! by Frequency of COccurrence, Number, Volume, and Relative
Inportance from Norton Sound, Port O arence, and Southeastern Chukchi Sea

Samples taken from Septenber 4 through October 4, 1976 at stations c-61, D9, C63, C64, A-52, and A-53.

Avg Length Avg Vi ght Avg Full % Freq. Freq. Of % by NO No. of % by Vol. vol. of

| npor t ance
Taxon-Prey |tens of Pred., nm of Pred., g oOf Pred Z of Taxon Taxon of Taxon  Taxon O Taxon Taxon (ml) of Taxon
Rhynchocoela 410.0 1222.0 75.0 0.57 L 0.01 1 0.28 5.0 0.16
Polychaeta 333.8 562.0 54.7 9.09 16 0.59 57 0.49 8.7 9.82
Jephitne sp, 390.0 806. 0 100.0 0.57 1 0.01 1 0.06 1.0 0.04
Hay tue rickettedl 290.0 339.0 0.0 0.57 1 0.01 1 0.01 0.2 0.01
Glycin-le armigera 360.0 750.0 25.0 0.57 1 ().01 1 0 f)1 0.2 0.01
Lurbriveris sp. 360.0 759.0 25,0 0.57 1 0.01 ] 0. @ 0.4 0.02
Sternapis seutata 323.1 483.6 53.5 20.45 36 1.05 101 0.67 12.0 35.25
Arenic-la glacialis 440.0 1320.0 25.0 0.57 1 (3.01 1 0.67 12.0 0.39
Pectinariidae 320.0 415.0 50.0 1.4 2 0.95 91 0.39 7.0 1.52
Cistenides hyper.bores 324.3 483.7 50 .9 15. 34 27 3.03 291 1.61 28.8 71.23
Lysirze labiata 280.0 252.0 0.0 0.57 1 0.07 7 0.01 0.1 0.04
Pelecypoda 322.5 533.0 43.8 2.27 4 0.04 4 0.04 0.7 0.18
Yoldia Sp. 340.0 550.0 25.0 0.57 1 0.03 3 0.17 3.0 0.11
Yoldia hyperborea 324.6 490.9 51.7 65. 34 115 9.83 943 28.76 514.7 2521,62
Yoldia ceminuda 290.0 324.0 50.0 0.57 1 (3.04 4 0.39 7.0 0.25
tusculus niger 355.0 680.0 57.5 5. 68 10 0.13 12z 0.39 6.9 290
Musculus corrugatus 310.0 354.0 25.0 0.57 1 0.01 1 0.01 0.1 0.01
Cyelocardia ventricosa 530.0 2500. 0 1.00.0 0.57 1 0.01 1 0,01 0.1 0.0l
Clinoecardium eiliatum 317.5 461.3 68. 8 2.27 4 0.06 .6 0.06 1.0 0.27
Serrires groenlandicus 324.9 503.1 50.0 7.95 14 0.15 14 0.42 7.6 4,54
Mua sp, 322.1 448.5 50.0 6. 82 12 0.13 12 0.27 4.8 2. 68
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APPEND 1X TABLE VI |

Continued

Avg Length Avg Vi ght Avg Ful % Freq. Freq. Of % by No. No. of % by vol. Vol, of | nport ance
Taxon-Prey Items of Pred., mm of Pred., g of Pred % of Taxon Taxon of Taxon  Taxon of Taxom Taxon (m) of Taxon
Lyonsia norvegica 316.7 455.3 58,3 1.70 3 0.03 3 0.03 0.6 0.11
Naticidae 360.0 750.0 50.0 0.57 1 0.01 1 0.03 0.5 0.02
Polinices pallida 310.0 379.0 25.0 0.57 1 “0.01 1 0.01 0.1 0.01
/Admete sp. 325.0 472.5 62.5 1.14 2 0.02 2 0.01 0.2 0.04
Cy lichna oceulta 290.0 237.0 75.0 0.57 1 0.01 1 0.01 0.1 0.01
Crustacea 310.0 377.0 25.0 0.57 1 0.01 1 0.01 0.1 0.01
Leyz2on sp. 310.0 375.0 25.0 0.57 1 0.02 2 0.01 0.1 0.02
Ltastylic Sp. 296.1 338.8 41.7 5.11 9 0.28 27 13. 06 1.1 1.75
Diastylis suleata 350.0 565.0 50.0 0.57 1 0.05 5 0.01 0.1 0.03
Simidatea nodulosa 330.5 554, 4 61.8 21.59 38 0.74 7 0.34 6.0 23.22
Amphipoda 352.9 653. 5 52.5 5.68 10 0.23 22 0.09 1.6 1.81
Gammaridae 310.0 375.0 25.0 0.57 1 0.01 1 0.01 0.1 0.01
Pontoporeia femorata 310.0 386.5 75,0 1.14 2 0,03 3 0.01 0.2 0.05
Hippolytidae 436.0 1299.0 75.0 2.84 5 0.06 6 0.56 10.0 1.77
Crangon @ p. 265.0 308.5 25.0 1.14 2 0.02 2 0.01 0.2 0. 04
Crangon dalli 360.0 666.0 0.0 0.57 1 0.01 1 0, 06 1.0 0.0%
irgie lar 400.0 1022.0 25.0 0.57 1 ().01 1 0.03 ().5 0.02
Chionoecetec opilio 389.5 797.0 50,0 1.14 2 1.83 176 79 30, 4.12
Ezhiurus echiurus a laskensis 420.0 1.245.8 60. 4 6.82 12 0.31 30 7.63 136.5 54.14%
Priaru luscaudatus 317.5 437.8 49.1 16. 48 29 0.34 33 1.97 35.2 38.08
Eehinaraehnius parma 432.2 1501.0 75.0 3.41 6 2.63 252 13.3s 239.5 54.58
Ophiuroidea 530.0 2500.0 100.0 0.57 1 0.01 1 0.01 0.1 0.01
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APPENDIX TABLE VII

Cont i nued
Avg Length Avg Wight  Avg Full % Freq. Freq. of % by No. No. of % by vol. vol . of | nportance
Taxon-Prey Items of Pred,, mm Of Pred., ¢ Of Pred % of Taxon Taxon of Taxon Ta xom of Taxon Taxon (nl) of Taxon
Diampkiodia eraterodmeta 329.1 526.5 52.3 43.75 7 76.31 7320 28,40 508.3 4381.35
Jtegophiura nedosa 400,0 1035.0 50.0 1.14 2 0.32 31 1.18 21.2 1.7
Urochordata 440,0 1345.7 41.7 17(-4 3 0.08 8 ().0)2 0.3 0.17
Pelonaia corrugata 360.0 750.0 25.0 0.57 1 0.04 4 0.03 0.6 0.05
Teleostei 400.0 1000. 0 125.0 0.57 1 0.10 10 1.40 25.0 0.84
Eleginus grasilis 430.0 1098. 5 62,5 1.14 2 0.02 2 4,25 76.0 4.85
Hyoxosephalus sp. 400.0 1.022.0 25.0 0.57 1 0.01 1 0.48 8.6 0.28
Lurperus fabrieii 369.0 802.5 60. 0 5,68 10 0.22 21 3,49 62.5 21.09
TOTAL 9592 1789. 6

lpredator Data: Mean length - 34p,7 mm Nean weight - 613.8 g Mean ful | ness - 47.0% Sinistral individuals - 64,77%

Std. deviation - 54.2 mm Std. deviation -405.0 g Std. deviation - 31.8% Dextral individuals - 35.23%

Median length - 330.0 mMm Median Wei ght - 460.0 g Nunber examined - 176

(includes 12 enpty)
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APPENDIX TABLE VITE

Summary of Prey Items of MalePlatichthysstellatus 1Dy Frequency of Occurrence, Number, Volume

and Rel ative Inportance from Norton Sound, Port O arence,

Sanpl es taken from Septenber 4 through October 4,

1976 at stations G 61, D-9,

and Sout heastern Chukehi Sea

c-63, C-64, A-52, A-5%, and A-53.

Avg Length Avg Vight  Avg Full % Freq. Freq. of Z by No. No. of 7 by Val, tul. of | nportance
Taxon-Prey |temns of Pred., mm of Pred., g of Pred % of Taxen Taxon of Taxon  Taxon of Tason Taxon (M) of Taxon
Polychaeta 315.0 430.5 54,2 11.32 12 1.17 54 0,85 6.3 22,84
Zlephtys rickettsi 290.0 339.0 0.0 0.94 1 0.02 1 0.03 0.2 0. 05
Cterraspis scutata 311.8 410.6 52.1 22.64 24 1.63 74 1.28 9,5 65.92
Pectinariidae 320.0 415.0 50.0 1.89 2 2.01 91 0.94 7.0 5.57
isternides hyperborea 308.8 389.4 51.6 15.09 16 4,57 207 3.42 25.4 120.55
Lugivre labiata 280.0 252.0 0.0 0.94 1 0.15 7 0.01 0.1 0.16
Pelecypoda 300.0 351,3 25.0 2.83 3 0.07 3 0.04 0.3 0.30
fz1dia Sp. 340.0 550.0 25.0 0.94 1 0.07 3 0.40 3.0 0,43
Yoldia hyperborea 315.4 427,2 47.9 80. 19 85 9.71 440 51.69 384.2 4923.70
Yoldia serinuda 290.0 324 () 50.0 0.94 1 0.09 4 0. Q' 7.0 0.w7
Museulus niger 345.0 632.5 54.2 5. 66 6 0.13 6 0. 3 2.2 2.53
#lingeardiun ciliatum 296.7 346,7 58,3 2.83 3 0,11 5 0.12 0.9 0.06
Jerripes groenlandicus 311.3 394.6 45,0 9.43 10 0.22 10 0.90 6.7 10.59
Mva sp. 322.9 466.3 53.6 6. 60 7’ 0.15 7 0,23 2.1 2,89
Lyonsia norvegica 285.0 326.0 75.0 1.89 2 0,04 2 0.03 n.2 0.13
Admete sp. 325.0 4725 62.5 1.89 2 0. 04 2 0.03 0.2 0.13
tslichna oceulta 290.0 237.0 75.0 0.94 1 0.02 1 (L{-)1 0.1 0.03
Crustacea 310.0 377.0 25.0 0.94 1 (").02 ! 0,01 0.1 0.03
Leucon sp. 310,0 375.0 25.0 0,94 1 0.04 2 0.01 0.1 0.05
Viastnlis Sp. 290.0 311.1 40.6 7.55 8 0.55 25 0.113 1.0 5.18
Diast:.lis sulcata 350.0 565.0 50.0 0.94 1 0,11 5 0.01 0.1 0.12
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APPENDIX TABLE VIII

lpredator Dat a:

Mean length - 313.7 mm
Std. deviation - 31.8 mm *
Median length - 310.0 nm

Yean wei ght - 419.1 g
Std. deviation - 149.0
Medi an weight - 390.0 g

g

Mean fullness - 42.7%
Std. deviation -
Nurber

27.0%
examined - 106
(includes 7 enpty)

Sinistral ind tv iduals - 58,49%
Dextral - 41.51%

Conti nued
Avg Length Avg i ght Avg Ful | % Freq. Freq. of % by No. No. of % by vol. vol., of | nportance
Tazon-Prey |tens of Pred., nm of Pred., g of Pred Z of Taxon Taxon of Taxon  Taxon of Taxon Taxon (n) of Taxon
Sunidotea nodulosa 310.8 404.4 54.0 23.58 25 0.91 41 0.47 3.5 32,45
‘Amphipoda 343.3 584.3 62.5 5.66 6 0.31 14 0.15 1. 2.59
Gammaridae 310.0 375.0 25.0 0. 94 1 0.02 1 0.01 0.1 0,03
Pontoporeia femorata 310.0 386.5 75.0 1.89 2 0.07 3 0.03 0.2 0.18
Coar. on sp. 265.0 308.5 25.0 1.89 2 0.04 2 0.03 0.2 0.13
Ezhiurus echiurus alaskensis 250.0 200.0 75.0 0.94 1 0.02 1 1,10 8.2 1. 96
Prigazulus caudatus 315.6 420. 6 48.6 16. 98 18 0.42 19 3.18 23,6 61.04
Dlary hiodia eraterodmeta 314.7 432.9 47.6 50. 00 53 77.17 3496 31.31 232.7 5424,04%
Lumpenus fatrieii 303.3 375.0 41.7 2.83 3 0.09 4 2,29 17.0 6.72
TOTAL 4530 743.3
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APPENDI X TABLE | X

Summary of Prey Itens of Fenal e Platichthysatellatus! by Frequency of occurrence, Vumber . Volume
and Relative Importance from Norton Sound, Port Clarence, and Southeastern Chukchi Sea

Samples taken from Septenber 4 through COctober 4, 1976 at stations c-61, D9, C63, C64, A-52, A55 and A-53.

Avg Length Avg Vi ght Avg Ful % Freq. Freq. of % by No. No. of % by vol. Vol. of Importance
Taxon-Prey itens of Pred., mMm of Pred., g of Pred % of Taxon Taxon of Taxon  Taxon of Taxon Taxon (m) of Taxon
Rhynchocoela 410.0 1222.0 75.0 1.43 ! 0.02 1 0.48 5.0 0.71
Polychaeta 390.0 956.5 56. 3 5.71 4 0.08 4 0.23 2.4 1.76
Nerhtus sp. 390.0 806.0 100.0 1.43 1 0.02 1 0.10 1,0 0.16
Cluyeinde armigera 360.0 750.0 25.0 1.43 1 0,02 1 0,02 0.2 0.06
Lurbrineris sp. 360.0 750.0 25.0 1.43 1 0.02 1, 0.04 0.4 0.08
Sternaspis scutata 3.45.8 629. 4 56. 3 17. 14 12 0.53 27 0.24 2.5 13,24
fArenicola glacialis 440.0 1320.0 25.0 1.43 1 0.02 1 1.15 12.0 1.67
Cictenides hyperborea 346. 8 620. 7 50.0 15.71 11 1.66 84 0.32 3.4 31.1s
Palecypoda 390.0 1078.0 100.0 1.43 1 0.02 ! 0.04 0.4 0.08
Yo ldia hyperborea 350.7 671.5 62.5 42 .86 30 9.94 503 12,47 110.5 960..".0
Yuseulus niger 370.0 751.3 62.5 5.71 4 0,12 6 0.45 4.7 3.24
tuseulus corrugates 310.0 354.0 25.0 1.43 1 0.02 1 0.01 0.1 0.04
Luelocardia ventricosa 530.0 2500. 0 100.0 1.43 | 0.02 1 0.01 0.1 0.04
Ciinocardium eiliatum 380.0 805.0 100.0 1.43 1 0.02 1 0.01 0.1 0.04
Serripes groenlandicus 358.8 774.3 62.5 5.71 4 0.08 4 0.09 0.9 0.9%
. Sp. 321.0 423.6 45.0 7.14 5 0.10 5 0.26 2.7 2.55
Luonsia norvegica 380.0 714.0 25.0 1.43 1 0.02 1 0.04 0.4 0.08
Naticidae 360.0 750.0 50.0 1.43 1 0.02 1 0.05 0.5 0.10
Folinices puallida 310.0 379.0 25.0 1.43 1 0.02 1 0.01 0.1 0.04%
I'tastulis sp. 345,0 560.0 50.0 1.43 1 0.04 2 0.01 0.1 0.07
o nidotea noldulosa 368.5 842.8 76.9 1s.57 13 0.59 30 0. % 2.5 15. 44
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APPENDI X TABLE

Cont i nued

X

Avg Length Avg Wight  Avg Full % Freq. Freq. of % by No. No. of % b Vol, Vol, of | npor t ance
Taxon-Prey Itens of Pred., nm of Pred., g of Pred % of Taxon Taxon of Taxon  Taxon O Taxon Taxon (m) of Taxon
Amphipoda 367.3 757.3 37.5 5.71 4 0.16 8 0.05 0.5 1.18
Hippolytidae 436.0 1299.0 75.0 7.14 5 0.12 6 11.96 10.0 7.67
Crangon dalli 360.0 666.0 0.0 1.43 L 0.02 1 .10 1.0 0.16
Argis lar 400. 0 1022.0 25.0 1.43 1 0.02 1 0.05 0.5 0.10
Chionoecetes opilio 389.5 797.0 50.0 2.86 2 3.48 176 3.06 32.0 18.67
Ezhiurus echiurus alaskensis 435.5 1340.9 59.1 15.71 11 0.57 29 12.26 128.3 201.70
Fricpulus eaudatus 320.6 466.0 50.0 15.71 11 0.28 14 1,11 11,6 21,77
Echinarachnius parma 432.2 1501. 0 75.0 8.57 6 4,98 252 22.89 239.5 238,87
Ophiuroidea 530.0 2500.0 100.0 1.43 1 0.02 1 0.01 0.1 0.04
Liwmhiodia craterodmeta 360.9 733.2 62.5 34.29 24 75. 54 3824 26. % 275.6 349316
Ztegophiura nodosa 400. 0 1035.0 50.0 2.86 2 0.61 31 2,03 21,2 7.5%
Urochordata 440.0 1345,7 41,7 4.29 3 0.16 8 ().03 0.3 0.80
Felonaia eorrugata 360.0 750.0 25.0 1.43 1 0.08 4 0.06 0.6 0.19
Teleostei 400, 0 1000. 0 125.0 1.43 1 0.20 10 2.39 25.0 3.70
Eleginus gracilis 430,0 1098.5 62.5 2.86 2 0.04 2 7.26 76,0 20.87
ruozccephalus sp. 400. 0 i022.0 25.0 1.43 1 0.02 1 0.82 8.6 1.20
Lurpenus fabrieii 397.1 985. 7 67.9 10. 00 7 0,34 17 4.35 45.5 46,84
5062 1046. 3
TOTAL
lpredator Data: Mean length - 381.7 mm Mean weight - 908.7 g Mean ful | ness - 53.6% Sinistral i ndividuals - 74.29°
Std. deviation - 55.4 nmm Std. deviation - 484.2 g Std. deviation - 36.9% Dextral individuals - 25.71%

Median | ength - 380.0 nm Median wei ght - 805.0 g

Number exanined - 70
(includes 5 enpty)
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APPENDI X 1ABLE X

Summary of Prey ltens of Platichthysatellatus!by Frequency of Occurrence, Number, Volume
and Relative Tmportance from Norton Sound

Sanpl es taken from Septenber 30 through Cctober 4, 1976 at stations C 61 and D-9.

Avg Length Avg Vi ght Avg Tull Z Freq. Freq. of %Z by No. No, of % by vol. vol, of | nport ance
Taxon-Prey |tens of Pred., mm of Pred., g of Pred Z Of Taxon Taxon of Taxon  Taxon of Taxon Taxon (nl) of Taxon
Rhynchocoela 410.0 1222.0 75.0 6.25 1 0.10 1 1.58 50 10.48
Polychaeta 410.0 1222.0 75.0 6.25 1 0.10 1 0.06 0.2 1.01
Ciztenides nuperborea 410.0 1222.0 75.0 6. 25 1 0.10 1 0.03 0.1 0.81
Yoldia hyperborea 340.8 622.7 45.8 37.50 6 1.86 19 4,52 14,3 239,11
Cyaloeardia ventricosa 530.0 2500.0 100.0 6.25 1 0.10 1 0.03 0.1 0,81
Serripes groenlandicus 3715 876.5 50.0 12.50 2 0.20 2 0.19 0.6 4.82
Synidotea nodu losa 470.0 1861.0 87.5 12.50 2 0.88 9 0, 35 1.1 15.36
Amphipnda 394.5 864.5 25.0 12.50 2 0.20 2 0.06 0.2 3.24
Cromzoy, dalli 360.0 666.0 0.0 6.25 1 0.1.0 | 0.32 1.0 2.59
Chisnsezetes opi lio 409.0 1059. 0 0.0 6.25 1 14.30 146 1.58 5.0 99.24
Prigpulus caudatus 257.0 228.0 25.0 6. 25 1 0.29 3 0.44 1.4 4.60
Eciinarachnius parma 446. 6 1651..2 85.0 31.25 5 24.19 247 75.47 219.0 3113.30
Ophiuroidea 530.0 2500. 0 100. 0 6. 25 1 0.10 1 0.03 0.1 0.81
Jiurrticdia eraterodmeta 350.0 6F1 .7 39.3 43.75 7 57.49 557 15.35 48,6 31s6. 65
TOTAL 1021 316.7
1Pr{.dater bata: Nean length - 380.6 nm Mean weipht - 967.4 ¢ Hean full ness - 45.3% Sinistral fndiv iduals - 93.75"
Std. deviation - 68.5 mm Std. deviation - 693.6 g Std. deviation - 34.5% Pextral individuals - 6,257
Median length - 360.0 mm Hedian wei ght - 649.0 g Number examined - 16

(includes 1 enpty)
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APPENDIX TABLE Xl

Sunmary of Prey Itens of Platichthysstellatus! by Frequency
Importance from Port Clarence

samples taken from Sept enber 4 through Septenber 17, 1976 at stations C 63 and C 64.

and Rel ative

of Occurrence, Number, Volume

Avg Length Avg i ght Avg Full % Freq. Freq. of % by No. No. of % by Vol . vol . of | nportance
Taxon-Prey |tens of Pred., mm of Pred., g of Pred Z of Taxon Taxon of Taxon  Taxon of Taxon Taxon (M) of Taxon
Polychaeta 328.7 518, 0 53.3 11.19 15 0.66 56 0.71 8,5 15.30
Lechtys sp. 390.0 806.0 100.0 0.75 1 0.01 1 0.08 1.0 0.07
Jephtus rickettsi 290.0 339.0 0.0 0.75 1 0.01 1 0.02 0.2 0.02
Glycinde armigera 360.0 750. 0 25.0 0.75 1 0.01 1 0.02 0.2 0.02
Lu~krinereis sp. 360.0 750.0 25.0 0.75 1 0.01 1 0.03 0.4 0.03
Stermacpis scutata 323.1 483.6 53.5 26. 87 36 1.19 101 1.00 12.0 58.82
Cistenides hyperborea 321.0 455. 3 50.0 20.90 28 4,50 381 2.96 35.7 155. 99
Lusippe labiata 280, O 252.0 0.0 0.75 1 0.08 7 0.01 0.1 0.07
Pelecypoda 322.5 533.0 43.8 2.99 4 0.05 4 0.06 0.7 0.31
Yoldia sp. 340.0 550.0 25.0 0.75 1 0.04 3 0,25 3.0 0.21
Yoldia hyperborea 323.7 483.7 52.1 81.34 109 10.92 924 41,54 500 .4 4266.97
Yoldia ceminuda 290.0 324.0 50.0 0.75 1 0.05 4 0.58 7.0 0.47
Muzeulus niger 355.0 680,0 57.5 7.46 10 0.14 12 0.57 6.9 5.33
Muzoulus corrugatus 310.0 354, 0 25.0 0.75 1 0.01 1 0.01 0.1 0.02
Clinoeardium eiliatum 317.5 461,73 68.8 2.99 4 0.07 6 0.08 1.0 0. 46
Zerripes grosnlandicus 317.1 440. 8 50.0 8. 96 12 0.14 12 0.58 7.0 6. 47
M1 sp. 322.1 448.5 50.0 8. 96 12 0.14 12 0.40 4.8 4,84
Limmeia norvegica 31.6.7 445.3 58.3 2.24 3 0.04 3 0.05 0.6 0.19
Naticidae 360.0 750.0 50.0 0.75 1 0.01 1 0.04 0.5 0.04
Folinices yallida 310.0 379.0 25.0 0.75 1 0.01 1 0.01 0.1 0.02
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APPENDIX TABLE XI

Cent i nned
Avg Length Avg ight  Avg Full % Freq. Freq. of Z by No.  No. Of % by Vol . Vol. of Impor tance
TnxOn-Prey Itens of Pred.,mm oOf Pred., g of Pred Z Of Taxon Taxon of Taxon  Taxon of Taxon Taxon () of Taxon
Admete sp. 325.0 472.5 62,5 1.49 2 0.02 2 0.0? 0.2 0.06
Cylichna occulta 290.0 237.0 75.0 0.75 1 0.01 1 0.01 0.1 0.02
Crustacea 310.0 377.0 25.0 0.75 1 0.01 1 0.01 0.1 0.02
Leuzon sp. 310.0 375.0 25.0 0.75 1 0.02 2 0.01 0.1 0.02
Liactylic sp. 296. 1 338.8 41.7 6.72 9 0.32 27 0,09 11 2,76
Jiactylic suleata 350.0 565. 0 50.0 0.75 1 0.06 5 0.01 0.1 0.05
l-midotea nodulosa 322.8 481.8 60.4 26. 87 36 0.73 62 0.41 4.9 30.61
Amphipoda 342.5 600. 8 59.4 5.97 8 0.24 20 0.12 1.5 2.10
Gammaridae 310.0 375.0 25.0 0.75 1 0.01 1 0.01 0.1 0.02
Fontogoreia femorata 310.0 386.5 75.0 1.49 2 0.04 3 0.02 0."2 0.08
“rangim Sp. 265.0 308.5 25.0 1.49 2 0.02 2 0.02 0.2 0.06
Argis iar 400. 0 1022.0 25.0 (). 75 1 0.01 L 0.04 0.5 0.04
Uiricnoacetes opilio 370.0 .535.0 100.0 0.75 1 0.35 30 2.24 27.0 1.94
I'rigrulus coudatus 319.6 445.3 50.0 20.90 28 0,35 30 2.81 33.8 66,04
Eohirarachnius parma 360.0 750.0 25.0 0.75 1 0.06 5 0.04 0.5 0.08
Liam.hindia eraterodmeta 327.0 513.0 53.6 52.24 70 79.54 6733 38.16 459, 7 61<8. 58
Cteyor hiura nodosa 360.0 750.0 25.0 0.75 1 0.02 2 0.02 0.2 0.03
telonatiaq corrugata 360.0 750.0 25.0 0.75 1 0.05 4 0.05 0.6 0.07
Fleginue gracilis 460.0 1172.0 125.0 0.75 1 0.01 1 6.23 75.0 4.66
Muczonanhalus sp, 400.0 1022.0 25.0 0.75 1 0.01 | 0.71 8.6 0.54
TOTAL 8465 12046
Trredator Data: Mean | ength - 325.1 mm Mean weight - 490.5 g Mean Ful [ ness - 47,22 Sinistral i ndividuals - 58,21%
Std. deviation - 39.1 mm Std. deviation - 220.2 g STD deviation - 29.4X Dextral individuals - 41.79%
Median length - 320.0 nm Medi an weight - 415.0 ¢ Number examined - 134

(includes 7 empty)
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APPENDI X TABLE XI |

Ssummary of Prey Items of Platichthys stellatus! by Frequency of Occurrence, Number, Volume
and Retatlve | nportance from Sout heastern Chukchi Sea

Samples taken from Septenber 5, 1976 at stations A-52, A-55, and A-53.

Avg Length Avg Weight  Avg Full % Freq. Freq. Of % by No. No. of % by vol, vol. of | nport ance
Taxon-Prey |tens of Pred.,, "M of Pred., g of Pred Z of Taxon Taxen of Taxon  Taxon of Taxon Taxon (ml) of Taxon
irenteola glacialis 440,.0 1320.0 25.0 3.85 1 0.94 1 4,47 12.0 20,83
Hippol ytidae 436.0 1299.0 75.0 19.23 5 5. 66 6 3.73 10.0 180. 53
Eohiurus echiurus a lagskensis 420.0 1245. 8 60.4 46. 15 12 28.30 30 50,88 136.5 3654. 36
Ztegephiuea nodosa 440.0 1320, 0 75.0 3.85 1 27.36 .29 7.83 21.0 135. 33
Urochordata 440.0 1345.7 41.7 11.54 3 7.55 8 0.11 0.3 88, 37
Teleostedl 400. 0 1000. 0 125.0 3.85 1 9,43 10 9.32 25.0 72,12
Eleginug gract lis 400.0 1025.0 0.0 3.85 1 0.94 1 0.37 1.0 5.06
Lumsenus ' fabricii 369.0 802.5 60.0 38. 46 10 19.81 21 23.29 62.5 1657.93
TOTAL 106 268. 3

'predator _Data: Mean length - “396. 9 mm Mean weight - 1031.8 g Mean fullness - 47.1% Sinistral individuals - 80.77%

Std. deviation - 60.9 nm Std. deviation - 484.2¢ Std. deviation - 40.6% Dextral individuats - 19.23%

Median length - 400.0 nm Median weight - 1025.0 ¢ Nunber exam ned - 26

(includes 4 enpty)



