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I. SUMMARY OF OBJECTIVES AND CONCLUSIONS

The specific objectives of this investigation were to present: (1)

a quantitative inventory of dominant epifaunal invertebrates; (2) a descrip-

tion of spatial distribution patterns of selected epifaunal invertebrates;

(3) assess spatial distribution and relative abundance of selected infaunal

invertebrate species; and (4) observations of biological interrelationships,

emphasizing trophic interactions, between selected segments of the benthic

biota.

During 6-25 November, 1979, trawls were made at 42 offshore stations,

33 of which were within an identified high priority area (designated Area 1).

Twenty-seven additional offshore stations were surveyed and considered to

be untrawlable. A total of 34 van Veen grab stations were sampled; 27 sta-

tions in Priority Area 1. Pipe dredge samples were taken from 34 stations,

most of which were in Priority Area 1. Dredge samples were mainly used as

an aid in identification of stomach contents from various species.

Trawls were made at three stations in Yakutat Bay; eleven additional

stations were surveyed and considered to be untrawlable. Grab samples were

analyzed from seven stations.

Analysis of the trawl material from offshore stations resulted in a

delineation of benthic invertebrates belonging to 10 phyla, 19 classes,

72 families, 100 genera, and 134 species. Yakutat Bay trawl material de-

lineated 4 phyla, 6 classes, 16 families, 19 genera, and 23 species. It

is probable that all species with numerical and biomass importance have

been collected in the area of investigation and only rare species will be

added in future sampling.

Information derived from the grab sampling program indicates that

the infauna at most stations was similar to that found in other areas of

the northeastern Gulf of Alaska (NEGOA) where there is a soft substrate

(Feder and Matheke, 1980). The infauna was dominated by motile deposit-

feeding organisms, and the diversity of the fauna was relatively low com-

pared to areas with a more heterogeneous substrate (Feder and Matheke,

1980) .



Information on the feeding biology of

Sound to Yakutat Bay), in conjunction with

Continental Shelf Environmental Assessment

20 species from NEGOA (Cross

data collected on other Outer

Program (OCSEAP) cruises, should

enhance the understanding of benthic trophic

of Alaska.

II. INTRODUCTION

GENERAL NATURE AND SCOPE OF STUDY

relationships for the Gulf

Operations associated with oil exploration, production, and transporta-

tion in the northeast Gulf of Alaska (NEGOA) present a broad spectrum of

potential dangers to the marine environment (see Olson and Burgess, 1967;

Malins, 1977 for general discussions of marine pollution problems). Adverse

effects on the marine environment of this area cannot be assessed nor pre-

dicted, unless background data are recorded prior to industrial development.

Insufficient long-term information about an environment, and the basic

biology and recruitment of species in that environment, can lead to erroneous

interpretations of changes in species which might occur if the area becomes

altered (see Nelson-Smith, 1973; Pearson, 1971, 1972, 1975, 1980; Rosenberg,

1973 for general discussions on benthic biological investigations in indus-

trialized marine areas). Populations of marine species may fluctuate over

a time span of from a few to 30 years, but such fluctuations are typically

unexplainable because of the absence of long-term ecological data (Lewis,

1970) .

Benthic organisms (primarily the infauna but also sessile and slow-

moving epifauna) are useful as indicator species for a disturbed area because

they tend to remain in place, typically react to long-range environmental

changes, and, by their presence, generally reflect the nature of the substra-

tum. Consequently, organisms of the infaunal benthos are frequently chosen

to monitor long-term pollution effects, and are believed to reflect the

biological health of a marine area (see Pearson, 1971, 1972, 1975, 1980;

Pearson and Rosenberg, 1978; Rosenberg, 1973 for discussions on long-term

usage of benthic organisms for monitoring pollution; and Feder and Matheke~

1980, for data and discussion on the infauna of NEGOA).
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The presence of large numbers of epifaunal invertebrates (crabs,

shrimps, snails) and finfishes of actual or potential commercial importance

in NEGOA further necessitates the understanding of benthic communities

since many commercial species feed on infaunal and small epifaunal residents

of the benthos (see Zenkevitch, 1963 for a discussion of the interaction

of commercial species and the benthos; also see appropriate discussions in

Feder and Jewett, 1980a, b; Feder et al., 1980a, b). Changes in density

of benthic organisms utilized as food could affect the health and numbers

of these commercially-important species.

Experience in pollution-prone areas of England (Smith, 1968); Scotland

(Pearson, 1972, 1975, 1980); and California (Straughan, 1971) suggests that

at the completion of an initial study, selected stations should be examined

regularly on a long-term basis to determine changes in species content,

abundance, diversity and biomass. Such long-term data acquisition should

make it possible to differentiate between normal ecosystem variation and

pollutant-induced biological alteration. Intensive investigations of the

benthos of the NEGOA are essential to understand the changes that might

take place if oil-related activities are initiated.

The benthic biological program in NEGOA (Jewett and Feder, 1975, un-

published OCSEAP data on file, National Oceanographic Data Center;

Feder et al., 1980b) has emphasized the development of an inventory of

epifaunal and infaunal species as part of the examination by OCSEAP of the

physical, chemical, and biological components of areas slated for oil ex-

ploration and drilling activity. In addition, a program designed to quan-

titatively assess assemblages of infaunal species on the NEGOA shelf has

expanded the understanding of patterns of distributions of species there

(Feder and Jewett, 1980b; Feder and Matheke, 1980; Matheke et al., 1976).

Investigations connected with distribution, abundance, community structure,

and trophic relationships of benthic species in Cook Inlet (an embayment of

NEGOA) and Kodiak Island waters, have recently been completed (Feder et al.,

1980a; Feder and Jewett, 1977, 1980a). Detailed information on the temporal

variability of the benthic fauna in NEGOA is sparse.

The project considered in this Final Report was designed to survey

the benthic fauna, including feeding interactions, on the shelf of NEGOA

11



(Yakutat Bay to Cross Sound) in regions of potential oil and gas concentra-

tions. Data were obtained on faunal composition, abundance and biomass to

develop baselines to which changes can be compared. Future long-term stu-

dies on life histories and trophic interactions of important species should

define aspects of communities potentially vulnerable to environmental damage,

and should help to assess rates at which damaged environments can recover.

RELEVANCE TO PROBLEMS OF PETROLEUM DEVELOPMENT

Lack of an adequate data base on responses of NEGOA species to oil

makes it difficult to predict the effects of oil-related activity on the

subtidal benthos of NEGOA. However, OCSEAP-sponsored research activities

on the shelf should ultimately point to species or areas that might bear

closer scrutiny once industrial activity is initiated. It must be emphasized

that an extended time frame is needed to comprehend long-term fluctuations

of benthic species; short-term research programs cannot be expected to pro-

vide predictive capabilities. Assessment of the environment must be con-

ducted on a continuing basis.

As indicated previously, infaunal organisms tend to remain in place and,

consequently, have been useful as indicator species for disturbed areas.

Thus, critical examination of stations with substantial complements of in-

faunal species is warranted (see Feder and Mueller, 1975; Feder and Matheke,

1980; Matheke et al., 1976; NODC data on file for examples of such sta-

tions) . Changes in the environment at stations with relatively large numbers

of species might be reflected by a decrease in diversity with increased

dominance of a few species (see Nelson-Smith, 1973 for further discussion

of oil-related changes in diversity). The potential effect of the loss of

species from the trophic structure on the NEGOA shelf can be better addressed

through the benthic feeding studies from recent OCSEAP projects (Feder and

Jewett, 1977, 1978, 1980a, b; Smith et al, 1978).

Data indicating the effect of oil on subtidal benthic invertebrates

are accumulating (see Boesch et al. , 1974; Malins, 1977; Nelson-Smith, 1973;

Kineman et al., 1980 for reviews; Baker, 1976 for a general review of marine

ecology and oil pollution), but virtually no data are available for the

12



NEGOA shelf. Snow (Tanner) crab (Chionoecetes bairdi) are conspicuous

members of the shallow shelf of the Gulf of Alaska, and this species sup-

ports a commercial fishery of considerable importance. Laboratory experi-

ments with this species have shown that postmolt individuals lose most of

their legs after exposure to Prudhoe Bay crude oil (Karinen and Rice, 1974).

This aspect of the biology of the snow crab must be considered in the con-

tinuing study of this species. Mecklenburg et al. (1976) examined the

effects of Cook Inlet crude oil water soluble fractions on survival and

molting of king crab (Paralicthodes camtschatica) and coonstripe shrimp

(Pandalus hypsinotus) larvae. Molting was permanently inhibited by expos-

ing larvae of both species for 72 hours to a concentration of 0.8 to 0.9 ppm

of crude oil. Larvae that failed to molt died in seven days, although the

contaminated water had been replaced with clean water. Although high con-

centrations of oil killed larvae in 96 hours, lower concentrations disrupted

swimming and molting in the same period and ultimately resulted in death.

Little other direct data based on laboratory experiments are available for

subtidal benthic species from NEGOA. Experimentation on toxic effects of

oil on other common members of the subtidal benthos should be encouraged in

future OCSEAP programs.

A direct relationship between trophic structure (feeding type) and

bottom stability has been demonstrated by Rhoads (see Rhoads, 1974 for review).

A diesel fuel spill resulted in oil becoming absorbed on sediment particles

with resultant mortality of many deposit feeders on sublittoral muds.

Bottom stability was altered with the death of these organisms, and a new

complex of species became established in the altered substratum. The most

common members of the infauna of the Gulf of Alaska and the Bering Sea are

deposit feeders; thus, oil-related mortality of these species could result

in a changed near-bottom sedimentary regime with subsequent alteration of

species composition.

As suggested above, upon completion of initial baseline studies in

pollution prone areas, selected stations should be examined regularly on

a long-term basis. Also, intensive examination of the biology (e.g., age,

growth, condition, reproduction, recruitment, feeding habits and altered

13



physiological and biochemical activity) of selected species should provide

indications of environmental alteration, should it occur.

III. CURRENT STATE OF KNOWLEDGE

Little was known about the biology of the invertebrate benthos of the

northeast Gulf of Alaska (NEGOA) at the time OCS (Outer Continental Shelf)

studies were initiated there. A compilation of some relevant data on the

area was presented by Rosenberg (1972). Bakus and Chamberlain (1975) added

some benthic biological data for a specific area of NEGOA south of the

Bering Glacier; similar data were reported by Feder and Mueller (1975) and

Feder and Matheke (1980) in their OCS investigations.

In late 1961 and early 1962 otter trawls were used by the Bureau of

Commercial Fisheries (now National Marine Fisheries Service) in conjunction

with the International Pacific Halibut Commission to survey the shellfishes

and bottomfishes on the continental shelf and upper continental slope, in

the Gulf of Alaska (Hitz and Rathjen, 1965). Invertebrates taken in these

trawls were of secondary importance and only major groups and/or species

were recorded, although they comprised 27 percent of the total catch. These

invertebrates were grouped into the following categories: heart urchins

(Echinoidea); snow crab (Chionoecetes bairdi); sea stars (Asteroidea);

Dungeness crab (Cancer magister); scallop (Pecten caurinus); shrimps (Pandalus

borealis, P. platyceros, Pandalopsis dispar); king crab (Paralithodes

camtschatica); and miscellaneous invertebrates (shells, sponges, etc.).

Heart urchins accounted for about 50 percent of the invertebrate catch and

snow crab ranked second, representing about 22 percent. Approximately 20

percent of the total catch of invertebrates was composed of sea stars. Ad-

ditional data on commercially important shellfish are available in Ronholt

et al. (1976).

Ronholt et al. (1978) presented a historical review of the demersal

fish and shellfish resources of the Gulf of Alaska from Cape Spencer to

Unimak Pass (1948-1976). The International Pacific Halibut Commission con-

ducts surveys in the Gulf of Alaska annually and records selected commercially-

important invertebrates; noncommercial species are not considered.

14



The benthic investigations of Feder and Matheke (1980), Feder and

Mueller (1975), Jewett and Feder (1976) and Matheke et al. (1976) were the

first intensive qualitative and quantitative examinations of the benthic

infauna and epifauna of the Gulf of Alaska. These studies also represented

the first examinations of trophic relationships involving some of the spe-

cies in the area.

The present report represents an extension of the above NEGOA investiga-

tions eastward to a region where invertebrates have not been properly as-

sessed. A determination of the distribution , relative abundance, and biomass

of benthic infauna and epifauna, as well as observations on food habits of

selected species, is presented.

Iv. STUDY AREA

Sampling was conducted in the region of the northeastern Gulf of Alaska

from Icy Bay to Cross Sound , extending outward to approximately the 300 m

isobath. Stations were established on a grid (Fig. 1), which was an east-

ward extension of the stations used by Jewett and Feder (1975, unpublished

OCSEAP data on file, National Oceanographic Data Center). The area

surrounding each station, usually a rectangle 11 x 14 km, was designated as

the station block. If bottom conditions prevented trawling at the predesig-

nated station location, a trawl was attempted from any suitable location

within the block. Special attention was given to stations within the pro-

posed sale lease area No. 55 (Priority Area 1) (Fig. 2) and to a limited

number of stations in Yakutat Bay (Fig. 3). Those stations peripheral to

northwest and southwest of the lease area (Priority Area 2) were of secondary

importance (Fig. 2). The stations of least importance were located in the

region toward Cross Sound (Priority Area 3) (Fig. 2).

A second grid system was constructed for Yakutat Bay (Fig. 3). North-

south lines at every five minutes of longitude were established. Stations

were located along each of these lines at every 2.5 minutes of latitude.

On alternate longitudinal lines , stations were shifted by 1.25 minutes of

latitude from those of adjacent lines. For example, the mid-point of Sta-

tion IA was located at 59”41.O’N and 140°12.5’W. The surrounding station

blocks were approximately 4.7 x 4.6 km.

15
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V. SOURCES, METHODS AND RATIONALE OF DATA COLLECTION

Specimens were collected onboard the NOAA Ship M{ZZaP Freeman from

6-25 November 1979.

Usually, one-half-hour tows were made at predetermined stations using

a commercial-size 400-mesh Eastern otter trawl with a 12.2 m horizontal

opening. The lengths of some tows were shortened to no less than 15 minutes

due to marginal bottom conditions. All catches were sorted, weighed,

counted, and given tentative identifications onboard ship, according to

methodology developed in previous OCS investigations (Feder, et al ,

1980b) . Aliquot samples of species of invertebrates were preserved

in 10 percent neutral buffered formalin and labeled for verification at

the Institute of Marine Science, University of Alaska. Tabulations of

stomach contents from selected species of invertebrates and fishes were

also carried out onboard. Contents of stomachs , or entire stomachs from

some species, were preserved in 10 percent neutral buffered formalin, and

returned to the University of Alaska for more detailed analysis. Feeding

data were examined in the laboratory using the frequency of occurrence

method. In the discussion on food habits , species used as food are sum-

marized based on the literature and data of this study; all food species

are listed in decreasing order of importance, except where noted otherwise.

Samples of infaunal and small epifaunal invertebrates were taken from

selected stations by van Veen grab and pipe dredge according to methodology

developed by Feder and Matheke (1980) and Feder et aZ. (1980a, b).

Infauml samples were usually collected by pipe dredge at successfully

trawled stations as an aid in stomach analysis of various species and to

provide additional information on small epifaunal species not obtained by

trawl. Pipe dredge and van Veen grab samples were also taken from some un-

trawlable stations in Priority Area 1 to permit characterization of three

stations. Five replicate grabs were usually taken at all stations. Pipe

dredge and grab samples were washed over a l-mm mesh screen to remove fine

sediment, and preserved in 10 percent neutral buffered formalin for later

examination in the laboratory in Fairbanks.

At Fairbanks, samples were washed through a l-mm mesh screen to remove

the formalin and any remaining sediment, and rough sorted using a magnifying
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sorting lamp. Specimens were identified using a WiZd dissection microscope

at 60x to 500x magnifications. A compound microscope of 100x to 1000x

magnifications was used, as needed, to assist in identifications. A wet

weight was taken of all specimens using a Mettler balance. Samples were

recombined, cataloged, and stored. A voucher collection containing re-

presentatives of each species was deposited at the California Academy of

Science.

Pipe dredge samples were examined qualitatively in the laboratory.

NUMERICAL ANALYSIS OF VAN VEEN GRABS

Station groups and species assemblages were identified using cluster

analysis. Cluster analysis can be divided into three basic steps.

1. Calculation of a measure of similarity or dissimilarity between
entities to be classified.

2. Sorting through a matrix of similarity coefficients to arrange
the entities in a hierarchy or dendrogram.

3. Recognition of classes within the hierarchy.

Data reduction prior to calculation of similarity coefficients con-

sisted of elimination of taxa that could not be identified to genus.

The coefficient used to calculate similarity matrices for cluster

analysis routines was the Czekanowski coefficient

Czekanowski Coefficient

2W
CS1,2

= — where A =A+B the sum of the measures of attributes
of entity one

B = the sum of the measures of attributes
of entity two

W = the sum of the lesser measures of
attributes shared by entities one
and two.

lThe Czekanowski coefficient is synonymous with the Motyka (Mueller-Dombois
and Ellenberg, 1974), and Bray-Curtis (Clifford and Stephenson, 1975)
coefficients.
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The Czekanowski coefficient has been used effectively in

studies by Field and MacFarlane (1968), Field (1969, 1970 and

a2. (1971), Stephenson and Williams (1971), and Stephenson et

This coefficient emphasizes the effect of dominant species on

marine benthic

1971), Day et

aZ. (1972).

the classifi-

cation, and is often used with some form of transformation. The Czekanowski

coefficient was used to calculate similarity matrices for normal cluster

analysis (with sites as the entities to be classified and species as their

attributes) and inverse cluster analysis (with species as entities and

sites as attributes) using both untransformed and natural logarithm trans-

formed abundance data (individuals/m2). The natural logarithm transforma-

tion, Y = Zn(X+l), reduces the influence that dominant species have on the

similarity determination.

Dendrogams were constructed from the similarity matrices using a group-

average agglomerative hierarchical cluster analysis (Lance and Williams,

1966) . Two-way coincidence tables comparing site groups formed by normal

analysis and species groups formed by inverse analysis were constructed as

an aid in the interpretation of dendrcgrams  formed by cluster analyses

(Stephensonet aZ., 1972). In each table the original species x stations

data matrix was rearranged (based on the results of both normal and inverse

analysis) so that the stations and species with the highest similarities

were adjacent to each other.

Principal coordinate analysis (Gower, 1967, 1969) was used as an aid

in interpreting the results of the cluster analyses (Stephenson and Williams,

1971; Boesch, 1973) and identifying misclassifications of stations by clus-

ter analysis. Misclassifications in an agglomerative cluster analysis can

occur by the early fusion of two stations and their subsequent incorpora-

tion into a group whose stations have a high similarity to only one member

of the original pair (Boesch, 1973). In principal coordinate analysis an

interstation similarity matrix is generated as in normal cluster analysis.

The similarity matrix generated can be conceived of as a multidimensional

space, in which, the stations are arranged in such a way that they are

separated from one another according to their similarities. An ordination

is then performed on the matrix to extract axes from this multidimensional
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space. The first axis extracted coincides with the longest axis, and ac-

counts for the largest amount of variation in the similarity matrix. Sub-

sequent axes account for successively smaller amounts of variation in the

data. The Czekanowksi similarity coefficient was used to calculate the

similarity matrices used in principal coordiriate  analysis. Both the

Czekanowski and the Caiiberra “metric” similarity coefficients were used to

calculate the similarity matrices used in principal coordinate analysis.

The Canberra

as:

CSI,2 =

“metric” coefficient defines the

1

Because the Canberra

Ixli - x2i\

(Xli + X2i) ‘here ‘ii =

‘2i =

similarity of two entities

the measure of the ith
attribute in entity one
the measure of the ith
attribute in entity two

“metric” coefficient is a series of fractions, it gives

a more equal weighting to all species and reduces the effect of the dominant

species on the analysis. It was used as a means of comparison with the

results of analyses using the

species.

DIVERSITY OF VAN VEEN GRABS

Species diversity can be

Czekanowski coefficient which emphasizes dominant

thought of as a measurable attribute of a

collection or a natural assemblage of species, and consists of two compo-

nents: the number of species or “species richness” and the relative abun-

dance of each species or “evenness”. The two most widely used measures of

diversity which include species richness and evenness are the Brillouin

(Brillouin,  1962) and Shannon (Shannon and Weaver, 1963) information meas-

ures of diversity (Nybakken, 1978). There is still disagreement on the

applicability of these indices, and the results are often difficult to in-

terpret (Sager and Hasler, 1969; Huribert, 1971; Fager 1972; Peet, 1974;

Pielou, 1966a, b). Pielou (1966a, b, 1977) has outlined some of the con-

ditions under which these indices are appropriate.

22



The Shannon function

H’ = -z pi log pi
i

n.
where pi = #

where n. = number of individuals in1 the ith species

N = total number of individuals

assumes that a random sample has been taken from

tion whereas the Brillouin function

H=* log
N!

‘l!n2:”*”ns:

is appropriate only if the entire population has

wish to estimate the diversity of the fauna at a

function is appropriate. The Brillouin function

diversity of the five grab samples taken at each

an infinitely large popula-

“been sampled. Thus, if we

sampling site the Shannon

is merely a measure of the

site, and makes no predic-

tions about the diversity of the benthic  community that the samples were

drawn from. The evenness of samples taken at each site can be calculated

using the Brillouin measure of evenness, J = H/Hmaximum , where H = Brillouin

diversity function. Hmximm, the maximum possible diversity for a given

number of species, occurs if all species are equally common and is calculated

as:

H = + log
N:

maximum [N/s]! ‘-r

Theoretically,

lated from the

where [N/s] =

s =

([N/s]+l)!
 r

the integer part of N/s

number of species in the censused
community

N- s[N/s]

the evenness component of the Shannon function can be calcu-

following:

J’ = “log s*
where H’ =

S* =

Shannon diversity function

the total number of species
randomly ssmpled community

in the

23



However, sA is seldom known for benthic infaunal communities. Therefore,

the Shannon indices of diversity and evenness were not calculated in the

present study. Several investigators (Loya, 1972, Nybakken, 1978; Feder

and Matheke~ 1980) have demonstrated a close correlation between the

Brillouin  and Shannon diversity indices.

Species richness (Margalef, 1958) was calculated as:

SR_ (S-1) where S = the number of species
‘m N = the total number of individuals

VI. RESULTS

BENTHIC EPIFAUNAL PROGRAM

Offshore Stations

A total of 42 offshore stations were sampled by trawl; 33 stations in

Priority Area 1; 1 station in Priority Area 2 , in addition to 3 stations peri-

pheral to Area 2 ; and 5 stations in Priority Area 3 (Figs. 1 and 2; Appendix

A). Due to the limited number of stations occupied in Areas 2 and 3, data

from all areas were combined in taxonomic density and biomass analyses.

Taxonomic analysis delineated 10 phyla, 19 classes, 72 families, 100

genera, and 134 species of epifaunal invertebrates (Table 1). Echinodermata,

Arthropoda, and Mollusca were the dominant phyla represented with 51 (36%),

35 (25%) and 26 (19%) species, respectively (Table 1). These three phyla

made up 27.4,

tively (Table

The mean

(data base on

26.2, and 21.1 percent of the invertebrate biomass, respec-

11) .

biomass for all epifaunal species collected was 1.7 g/m2

file at the National Oceanographic Data Center, NODC). The

biomasses  of the major phyla were usually dominated by a few species (Table

II) . For example, the phylum Cnidaria was dominated by the anemone, Metridium

seniZe, (80.5% of the phylum weight). Other species biomass dominants by

phylum were: Mollusca-Peeten  eaur?kus (scallop) (86.6%); Arthropoda-

Caneer rnagister (Dungeness crab) (55.6%) and Chionoecetes bairdi (snow crab)

(27.4%); and Echinodermata-StmngyZoeentrotus  spp. (urchins) (56.6%).
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TABLE I

SPECIES OF INVERTEBRATES TAKEN BY TRAWL FROM THE NORTHEASTERN
GULF OF ALASKA EXCLUDING YAKUTAT BAY, NOVEMBER, 1979

Phylum Porifera
Unidentified species

Phylum Cnidaria
Class Scyphozoa

Unidentified species

Class Anthozoa
Unidentified species

Order Alcyonacea

Family Nephtheidae
Eunephthya rub{formis (Pallas)
Unidentified species

Family Primnoidae
Primnoa sp.

Family Pennatulidae
Sty2atu2a graciZe (Gabb)

Family Actinostolidae
Stomphia cocc$nea (O. F. Mtieller)

Family Actiniidae
Unidentified species

Family Metridiidae
Metridium senile

Phylum Rhynchocoela
Class Anopla

Family Rineidae
CerebratuZus  sp.

Phylum Annelida
Class Polychaeta

Family Polynoidae
EunoZ senta (Moore)

Family Euphrosinidae
Euphrosine  hortensis Moore

Family Syllidae
PionosyZZis  gigantea Moore

Family Nereidae
CheiZonereLs eyehrus (Barrington)
Nere{s SP.
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TABLE I

CONTINUED

Family Ampharetidae
Unidentified species

Family Terebellidae
Pista spp.

Family Serpulidae
Cruc{gera irregulars Bush

Family Aphroditidae
Aph~odita spp.
Aphrodita japoniea Marenzeller
Aphrod<ta negligens Moore

Class Hirudinea
Notostomobdella  spp.

Phylum Mollusca
Class Bivalvia

Family Pectinidae
chZamys rub~da (Hinds)
Pee-ten cadnus Gould

Family Cardiidae
CZinoeardim ciZiatum (Fabricius)

Family Veneridae
compsomyax subdiaphuna Carpenter

Family Hiatellidae
HiateZZa aretica (Linnaeus)

Family Teredinidae
Bankia setacea Tryon

Class Gastropoda

Family Bathybembix
Lisehkeia C{WS (Carpenter)

Family Naticidae
Natica eZausa Broderip and Sowerby

Family Cymatiidae
Eidtriton oregonens{s  (Redfield)

Family Buccinidae
Buccxhm spp.
Bucc?hum poke Gray
Bueeinum pZectrum Stimpson
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TABLE I

CONTINUED

Family Neptuneidae
Beringius kennicotti (Dan)
Cozus Spp.
Neptunea ly~ata (Gmdin)
Iieptunea pfibiZoffensis (Dan)
Pzjrzii?ofusus  tharpa (MUrch)

Family Volutidae
Azwtomekna sternsii (Dan)

Family Dorididae
A.rchidoris  SPP.

Family Tritoniidae
Tritonia exsukns Bergh

Family Arminidae
Armina cal<fom<ca (Cooper)

Class Cephalopoda

Family Sepiolidae
Rossia pae~f&?a Berry

Family Gonatidae
Goruztus magiste~ Berry

Family Octopodidae
octopus Sp.

Phylum Arthropoda
Class Crustacea

Order Thoracica

Family Balanidae
BaZanus hesperius Pilsbry

Order Isopoda

Family Limnoridae
Limnoria i?ignorum Rathlce

Family Aegidae
Rocinela be2’Z&?eps Stimpson

Order Decapoda

Family Pandal.idae
Pandalus borea2<s Krtiyer
Pandalus goniurus Stimpson
Pandalus jordani Rathbun
Panda2us montagui ttickns Rathbun
PandaZus pZatgceros Brandt
Pandalus danae Stimpson
PandaZopsis dispar Rathbun
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TABLE I

CONTINUED

Family Hippolytidae
EuaZus barbata (Rathbun)

Family Crangonidae
Unidentified species
Crangon da2ZZ (Rathbun)
C~angon commun~s Rathbun
C~angon rwsima Rathbun
Argis ZaY (Owen)
Argis dentata (Rathbun)
Argis ov;fe?r (Rathbun)

Family Paguridae
Pagurus spp.
Pagurus oehotensis (Benedict)
Pagurus azeuticus (Benedict)
Pagurus se’tosus (Benedict)
Pagurus confpagosus (Benedict)
Pagurus eornutus (Benedict)
Elassoehirus eavimanus (Dana)
Labidochirus spZendeseens  (Owen)

Family Lithodidae
Acan-thoZithodes  hispidus (Stimpson)
ParaZithodes  pZatypus Brandt
Lopho2<thodes fozzvmbzatus  (Stimpson)

Family Galatheidae
Munida quadr?kpina Benedict

Family Majidae
Hyas Zy~atus Dana
Ckionoecetes bairdi Rathbun
Sey~a aeutif~ons  Dana

Family Cancridae
Cancer mag{ster Dana

Phylum Sipuncula
Unidentified species

Phylum Brachiopoda
Class Articulate

Family Cancellothyrididae
Te~ebratuZina  unguieuZa Carpenter

Family Dallinidae
Laqueus eaZ~forn~anus Koch
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TABLE I

CONTINUED

Phylum Echinodermata
Class Asteroidea

Family Astropectinidae
Dipsacaste? spp.
Dipsaeaster borealis Fisher

Family Benthopectinidae
Luid&zster dausoni [Verrill]

Family Goniasteridae
Cemmaste~ spp.
Cemmaste~p  atagonicus (Sladen)
Hippasterias spinosa Verrill
MediasteP aequalis Stimpson
Pseucikzrchastep  parezii (Dtiben and Koren)

Family Luiidae
Luidia folioZata Grube

Family Porcellanasteridae
Ctenodiscus ez+spatus (Retzius)

Family Echinasteridae
Henticia spp.
Henricia aspepa Fisher
Henric4a beringiania Djakonov
Henrbia de@ugini Djakonov
Henricia Leviuseula (Stimpson)
Hentieia sanguinolenta (O. F. Mtiller)
Henricia ckrki Fisher
PoPan-@sis infZata Fisher

Family Pterasteridae
DiploptePaster  multipes (Sars)
PtePaster mizitaris (O. F. MUller)
Pteraster tesseilatus lves

Family Solasteridae
CrossasteP boPeaZis (Fisher)
Crossaster papposus (Linnaeus)
Lophaster  fure<ZZiger  Fisher
SoZaste~ dawsoni Verrill
SoZasteP endeca (Linn6)

Family Asteridae
Leptaster&zs  hgZodes Fisher
Leptaste&zs  fisheri Djakonov
Lethasterias  nanimemsis  (Verrill)
StyZaste&as fozweri (de Loriol)
Pycnopodia he Zianthoides (Brandt)
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TABLE I

CONTINUED

Class Echinoidea

Family Schizasteridae
B?isaster townsendi  (Agassiz)

Family Strongylocentrotidae
AIZoeentrotus  f~agilis (Jackson)
St~ongy20eentrotus  spp.
Strongyloeentrotus  droebaehiensis  (O. F. Miiller)

Class Ophiuroidea

Family Gorgonocephalidae
Go~gonocephalus  earyi (Lyman)

Family Ophiacanthidae
Ophiacantha gratiosa Koehler

Family Ophiactidae
(lphiop?zolis acubata (Linnaeus)
Ophiophol{s baker-i McClendon

Family Ophiuridae
Amphiophiura  pondemsa (Lyman)
Ophiura sarsi Liitkin

Class Holothuroidea
Unidentified species

Family Molpadiidae
Mo2padia intermedia (Ludwig)

Family Stichopodidae
Pa~astiehopus ealiforn<cus

Family Synallactidae
Pseudostiehopus  mollis
Bathyplotes spp.

Class Crinoidea
Unidentified species

Phylum Chordata
Subphylum Urochordata

Unidentified species

Class Ascidiacea

Family Pyuridae
Haloeynthia ~gabo~a Oka
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TABLE II

NUMBERS, WEIGHTS AND BIOMASS (g/m2) OF THE MAJOR EPIFAUNAL
AND ECHINODERMATA  FROM THE NORTHEASTERN GULF OF ALASKA,

TAXA OF CNIDARIA,
EXCLUDING YAKUTAT

Percent of Number of Wet Percent of2

Phylum total weight Taxonl organisms weight (g) total weight

MOLLUSCA, ARTHROPODA,
BAY, NOVEMBER 1979

Mean biomass
Percent of per square meter

phylum weight (i g/m2)

Cnidaria 13.7

Mollusca 21.1

U
w

Arthropoda 26.2
(Crustacea)

Echinodermata  27.4

Grand Total 88.4

Anthozoa 86
Actiniidae 82
Mettidium senile 790

Total 948

Pecten caurinus 1960
Fusitriton ozwgonensis 513
Rossia pacifica 119

Total 2592

Pandulus jordani 1533
Loph.olithodes 109

fozwminatus
Chionoecetes baird-i 1377
CanceF magister 842

Total 3861

Pycnopodia he Zianthoides 88
Allocent~otus  f~agilis 1522
Strongylocentrotus sp. .5019
StrongyZocentrotus 2393

droebaehiensis

Total 9022

16423

37531
26006

268800

332337

447060
39523
11056

497639

13759
67717

175244
355837

612557

105722
75752

214230
164916

560620

2003153

1.5
1.0

11.0

13.6

18.3
1.6
0.4

20.4

0.6
2.8

11.2
7.8

80.5

99.6

86.6
7.7
2.1

96.4

2.2
10.6

7.2 27.4
14.6 55.6

25.1 95.7

4.3 15.8
3.1 11.3
8.8 32.0
6.7 24.6

22.9 83.7

82.0

0.03
0.02
0.19

0.23

0.31
0.03

<().01

0.35

0.01
0.05

0.12
0.25

0.43

0.07
0.05
0.15
0.11

0.39

1.40

lSpecies or lowest level of identification.

2Total weight of all epifauna = 2444090 g.



Some species were widely distributed while others were relatively

localized (Table III and Appendix A). L’7&w.oecetes bairdi occurred in 25

widely distributed stations. Highest densities and biomasses of this crab

occurred in Priority Area 1 at stations 101E, 103B and D, and 104B and C

(Table III: Fig. 1). Cancer rnagiste~  occurred at only five stations and

was most important at Station 94A, a station northwest of Priority Area 2.

At this station, 195 C. magister were caught per kilometer of fishing.

Pecten eaurinus was found at 10 stations which were distributed between

Stations 93C and 11OA. Stations 93C and 108A, located outside of Priority

Area 1, yielded the greatest scallop catches with 590 and 249 individuals/

km, respectively. Many scallops were infected by the spionid polychaetes,

R-jgospio  elegans and Po&do~a e;liatia. These polychaetes burrow into the

dorsal valve, weakening it to the point where they are easily broken by

trawling, Infection was generally greater among larger individuals.

Scallops from Station 108A were the most heavily infected. The urchins,

Alloeentrotus fragilis and Strongyloeent?otus spp., occurred at 20 and 7

stations, respectively, all of which were distant from shore. Station 98D

yielded the greatest density of AIZocentrotus with 417 individuals/km fished.

The greatest density of StrongyZoeentrotus came from Station 102G with 1307

individuals/km fished. The brittlestar, Ophiura saxwi, occurred in 7 sta-

tions, 96F, 102G, 103D, 103F, 104A, 105A, and 106G, all of which, except

the latter, were in Priority Area 1. The density of this brittle star was

greatest at Station 104A (3603 individuals/km fished).

Data and discussion on the incidence of commensalism  between polychaetes,

amphipods and hermit crabs is included in Appendix B.

Yakutat Bay Stations

Due to the rough benthic substrate in Yakutat Bay, only three trawl

stations were successfully occupied (Stations 4A, 6A, 9C) (Fig. 3 and Appen-

dix A). Taxonomic analysis yielded 4 phyla, 6 classes, 16 families, 19

genera and 23 species (Table IV). Arthropoda, Echinodermata and Mollusca

dominated in species representation and biomass; Arthropoda contributed

13 species and 68.6 percent of the total biomass, Echinodermata – 7 species
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TABLE III

STATIONS AT WHICH THE DOMINANT EPIFAUNAL  INVERTEBRATE SPECIES OCCURRED IN
THE NORTHEASTERN GULF OF ALASKA, EXCLUDING YAKUTAT BAY, NOVEMBER 1979

Species Station No. /km g/m2

Met~id-ium senile

Peeten eaurinus

109A 284 7.925

93C
108A

590
249

11.568
4*375

Pandalus jordani

Cancer magiste~

Chionoecetes ba<~di

103C 314 0.231

94A 195 6.752

10IE
103B
103D
104B
104C

52
32
36
78

105

0.281
1.087
0.424
0.052
0.277

Ctenodiseus crispatus

Ophiura sarsi

Brisaster tounsendi

AZZocentrotus  f~agilis

104F 115 0.054

104A 3603 0.591

105D 129 0.469

98D
99E

104G

417
99
56

0.443
0.802
0.393

Strongylocent~otus  spp. 98D
99E

100E
102G

263
126

1260
1307

0.134
0.495
4.904
7.117
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TABLE IV

SPECIES OF INVERTEBRATES TAKEN BY TRAWL FROM YAKLJTAT  BAY,
NOVEMBER 1979

Phylum Cnidaria
Class Anthozoa

Order Alcyonacea
Family Pennatulidae

Stglatula graeile (Gabb)

Phylum Mollusca
Class Bivalvia

Family Pectinidae
Peeten cautinus Gould

Class Gastropoda
Family Neptuneidae

Nep-tunes Qrata (Gmelin)

Phylum Arthropoda
Class Crustacea

Order Decapoda
Family Pasiphaeidae

Pasiphaea pacifica Rathbun
Family Pandalidae

Pandalus borealis Kr8yer
Pandalus hypsinotus Brandt
Pandalus danae Stimpson
Pandu20psis d-tspar Rathbun

Family Hippolytidae
Eualus spp.

Family Crangonidae
Czwngon &zZZi (Rathbun)

Family Paguridae
Pagwrus aZeut~eus (Benedict)
Labidochirus  spZendescens  (Owen)

Family Lithodidae
PapaZithodes m?nisehutica  (Tilesius)

Family Majidae
Clu%meeetes baipdi Rathbun

Family Cancridae
Cancer magista Dana

Phylum Echinodermata
Class Asteroidea

Family Goniasteridae
CeramasteP  potagonicus  (Sladen)
Mediastep aequaZ5s Stimpson
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and 16.0 percent of the biomass, and Mollusca — 2 species and 14.8 percent

of the biomass (Tables IV and V).

The mean biomass for all epifaunal  species collected was 1.2 g/m2

(database for calculations on file at NODC).

The dominant arthropod was the Dungeness crab (CanceP magiste~)  which

contributed 88.1 percent of the arthropod biomass and 60.4 percent of the

total invertebrate biomass (Table V). Cancer came from Stations 4A and 6A;

the latter station yielded the greatest catch with 84 crab obtained/km of

fishing (Appendix A).

The sea stars, Certzmaster patagon~eus and Pycnopodia helianthoides,

made up 94.3 percent of the echinoderm biomass and 15.1 percent of the total

invertebrate biomass (Table V). Pyenopodia dominated the biomass, although

only 9 organisms occurred (Appendix A).

Among the two mollusk species encountered, the scallop Pecten c&nus

dominated. Station 4A yielded the only catch with 24 scallops/km of fishing

(Appendix A).

BENTHIC INFAUNAL PROGRAM

Van

the

Veen Grab

Thirty-four van Veen grab stations were sampled for benthic infauna in

offshore Gulf stations as well as in Yakutat Bay (Figs. 1 and 3). Sedi-

ments at these stations were primarily silts and clays (Table VI) and the

fauna was dominated by polychaete annelids. The abundance of the infauna

at these stations ranged from 32 individuals/m2 in Station 7A within Yakutat

Bay to 1704 individuals/m2 in Station 103D on the outer shelf (Table VII).

Biomass ranged from 1 g/m2 (wet weight) in Station 7A to 303 g/m2 in Station

2C (outer Yakutat Bay).

A cluster analysis using natural logarithm transformed abundance data

(Fig. 4) delineated 5 station groups at the 35 percent similarity level.

Three stations (7A, 106A and 97D) did not join any group. Station Group 1

consisted of 3 stations located in Yakutat Bay, an offshore station to the

west of Yakutat Bay, a station off of Icy Bay and 10 stations southeast of
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TABLE IV

CONTINUED

Phylum Echinodermata  (cent’d)
Family Porcellanasteridae

Ctenod5scus  cz+spatus (Retzius)
Family Echinasteridae

Hen.ricia spp.
Family Asteridae

Pycnopc%liu ?ze Zianthoides (Brandt )
Class Ophiuroidea

Family Gorgonocephalidae
GorgonocephaZus  caryi (Lyman)
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TABLE V

NUMBERS, WEIGHTS AND BIOMASS (g/m2) OF THE MAJOR EPIFAUNAL TAXA OF MOLLUSCA, ARTHROPODA,
AND ECHINODEBMATA FROM YAKUTAT BAY, NOVEMBER 1979

Mean biomass
Percent of Number of Wet Percent ofl Percent of per square meter

Phylum total weight Taxon organisms weight (g) total weight phylum weight (X g/m2)

Mollusca 14.8

Arthropoda 68.6

Echinodermata  16.0

Grand total 99.4

Pecten caurinus

Pandalus borealis
Pandalopsis dispar
Chionoecetes bairdi
Cance~ magiste~

Total

C’ezwmaste~ patagonious
Pycnopodia helianthoides

Total

lTotal weight of all epifauna = 110450 g.

90

238
218
32

151

639

11
9—

20

749

16300

1695
2812
2778

66700

73985

2529
14100

16629

106914

14.8

1.5
2.5
2.5

60.4

67.0

2.3
12.8

15.1

96.8

99.5

2.2
3.7
3.7

88.1

‘97.7

14.3
79.9

94.3

0.18

0.02
0.03
0.03
0.72

0.80

0.03
0.15

0.18

1,15



TABLE VI

AND SEDIMENT DESCRIPTIONS FOR SAMPLES OF THE
COLLECTED BY VAN VEEN GRAB, NOVEMER 1979

Sediment
Latitude Longitude description

STATION LOCATIONS
BENTHIC INFAUNA

Station Depth
Number (m)

Soft gray mud2C

3C

4B

5C

6B

148

110

5 9 0 3 7 . 7

59038.7

59042.4

59041.6

59045.1

140006.7

140002.5

139057.1

139053.2

139046.4

Very soft - almost
soupy gray mud

soupy - soft gray mud
with rocks mixed in

122

Soupy gray mud with
small rocks

79

Soft gray/brown mud
with gravel, rocks,
and shell mixed in

47

59051.7 139042.8 Soupy gray mud with
gravel and rocks mixed
in

Soupy gray mud with
very rough edged rocks
mixed in

7A 250

139043.97D 55 59043.9

94B

95F

58

182

59050.1

59021.8

141051.8

141032.0

Soft gray mud

Soft gray mud with sand,
gravel, and rocks mixed
in

59009.5

59020.5

59013.5

59021.7

141033.6

141014.6

141018.6

141.04.8

Soft gray mud95H

96E

96F

97D

326

329

347

237

Compact gray mud

Compact gray mud

Compact gray mud with
gravel, sand and small
rocks mixed in. Some
broken shell also

Soft gray mud with sand,
gravel, and small rocks
mixed in

Compact gray mud with
gravel and rocks mixed in

Compact gray mud with
small rocks mixed in

98D 146 59019.2 “140047.0

59017.0 140033.8

59012.4 140017.6

99E

100E

136

126

38



TABLE VI

CONTINUED

Station Depth
Number (m) Latitude Longitude

100J 199 58042.1 140 °17.3

102K 188 58042.0 139047.8

103B 152

103D 113

103F 150

1031

104A

104B

104D

104G

105A

105C

105E

105F

105G

106A

106B

106G

261

68

91

119

164

70

146

228

130

113

58

155

87

59°17.6 139032.6

59002.2 130028.0

58049.4 139029.6

58032.2

59012.8

59005.1

58053.7

58034.2

59007.7

58054.6

58”45.2

58038.4

58031.8

59005.8

139032.6

139015.5

139013.5

139016.6

139020.3

139004.2

139000.9

139002.5

139002.7

139002.6

138”47.3

58059.3 138042.5

58030.0 138054.1

Sediment
description

Compact gray mud with
gravel mixed in

Soft gray mud with
gravel, rock, and
broken, dead sponge
mixed in

Soft gray mud

Compact gray mud

Soft gray mud with
clay - like lumps,
occasional small rocks
and dead sponge fragments

Soft gray mud

Soupy/soft gray mud

Soft gray mud

Soft gray mud with rocks
up to 10 cm diameter

Gray/black compact sand

Soupy/soft gray mud

Soft, but sticky gray
mud

Soft, gray mud

Gray/black compact sand

Gray/black compact sand

Soupy/soft gray mud with
broken shells (Macoma
mostly)

Soupy/soft gray mud

Compact sand (reduced)
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TABLE VII

THE ABUNDANCE, BIOMASS AND DIVERSITY OF BENTHIC GRAB SAMPLES
ARRANGED BY STATION GROUPS

Station Abundance Biomass No of Species Brillouin Brillouin
Group Station No /m2 gm/m2 Species Richness Diversity Evenness

1 103B

106B

105C

104B

103D

104D

103F

105E

98D

2C

4B

3C

94B

105A

104A

2 99E

100E

95F

104G

105F

100J

102K

3 96E

1031

95H

96F

4 6B

7D

5F

700

1092

622

986

1704

1072

670

748

316

557

466

484

1116

942

1152

534

488

466

932

1028

696

1278

1395

1032

440

454

144

188

560

139

74

187

93

56

67

46

25

20

303

48

166

142

32

44

41

41

15

29

18

28

44

33

47

80

9

46

22

91

51

55

50

60

70

82

68

53

54

33

62

50

91

60

71

79

82

62

77

76

68

88

52

62

52

36

26

32

62

7.63

7.71

7.61

8.56

9.27

11.61

10.29

7.85

9.20

5.06

9.63

7.92

12.82

8.61

9.93

12.42

13.08

9.92

11.12

10.81

10.23

12.16

7.04

8.79

8.37

5.72

5.03

5.92

9.62

3.08

2.41

2.92

2.86

2.43

3.06

3.09

3.16

3.37

2.77

3.25

2.59

2.94

3.17

3.31

3.27

3.51

2.71

3.15

3.03

2.96

3.11

2.36

2.91

2.75

2.36

2.53

2.66

3.55

0.82

0.61

0.78

0.72

0.59

0.72

0.58

0.83

0.91

0.82

0.83

0.70

0.68

0.80

0.80

0.80

0.85

0.70

0.76

0.73

0.74

0.72

0.61

0.73

0.74

0.69

0.85

0.84

0.83
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TABLE VII

CONTINUED

Station Abundance Biomass No of Species Brillouin Brillouin
Group Station No/mz

gin/m2 Species Richness Diversity Evenness

5 105G 674 22 72 10.90 2.95 0.73

106G 374 53 41 6.75 2.73 0.78

DNC 106A 428 40 41 6.60 2.78 0.79

DNC 7A 32 1 9 2.30 1.41 0.77

DNC 97D 238 15 52 9.31 3.31 0.92
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Yakutat Bay (Fig. 5). Station Group 2 consisted of 7 stations, many of

which occurred offshore of the stations in Station Group 1. Station Group 3

consisted of 4 stations outside of the 180 m contour; 3 of these stations

were located at the mouth of the Yakutat  Bay trough and 1 at the mouth of

the Dry Bay trough. Station Group 4 consisted of 3 stations in Yakutat Bay

and Station Group 5 was composed of 2 offshore stations located south of

Dry Bay which had a sandy substrate (Fig. 5; Tables VI and VII). Stations

Groups 1 and 2 joined to form a single station group at the 32.5 percent

similarity level (Fig. 4) and Station Group 3 plus Station 97D were linked

with Station Groups 1 and 2 at the 30 percent similarity level. However,

Station Groups 4 and 5 did not join the other station groups until the 20

and 17.5 percent similarity levels, respectively. This indicates that

Station Groups 1, 2 and 3, and Station 97D were considerably more similar

to each other in terms of these species composition than they were to Sta-

tion Groups 4 and 5.

An inverse cluster analysis using Zn transformed abundance data delin-

eated 61 species groups (Table VIII) at the 41 percent similarity level

(Fig. 6). Many of the species groups contained species which occurred at

only one or two stations and since they have little effect on formation of

station groups these will not be discussed here. The largest species group

formed, Species Group 17 , consisted of species which were present in all

station groups and were most abundant in Station Groups 1, 2 and 3. The

abundance of species in Species Group 17 was considerably reduced in Station

Groups 4 and 5. The primary difference between stations in Station Groups

1 and 2

Station

Species

species

Group 3

as well

was the increased abundance of species from Species Group 17 in

Group 1. Stations in Station Group 2 were also characterized by

Groups 21 and 22 (Table IX) and they appeared to have a higher

richness than stations in Station Group 1 (Table VII). Station

was characterized by the presence of species in Species Group 34

as those of Species Group 17 (Table IX). Station Group 4 was

characterized by species from Species Groups 53 and 54 and Station Group 5

was characterized by species from Species Group 23. Station 97D, which

did not join any of the station groups (Fig. 4), was characterized by spe-

cies from Species Groups 17, 21, 24 and 36. Station 106A was characterized
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TABLE VIII

SPECIES GROUPS FORMED BY CLUSTER ANALYSIS OF NATURAL LOGARITHM
TRANSFORMED ABUNDANCE DATA FROM BENTHIC GRAB SAMPLES

SPECIES GROUPS

SPECIES GROUP 1

Trophonopsis paeificus
Leueos@uc ei~cinata
Yoldia monteregensis

SPECIES GROUP 2

Scalilnvgma  hafZatum
Polin<ees pallidu

SPECIES GROUP 3

CapitelZa eapitata
Ep-ttoniwn cacnnanoi

SPECIES GROUP 4

Thaqfx Sp.
Ampharete  acutifmns

SPECIES GROUP 5

iVereis zonata
Yoldia anygdalea

SPECIES GROUP 6

Axiothella rubrocineta
Diastylis alaskensis
Maeoma moesta alaskana

SPECIES GROUP 7

tiuphis elegans
Drilonereis falcata minor

SPECIES GROUP 8

Tauberia gracilis
Ampe14sea maeroeephala
Spiopluznes cirrata
Byblis Sp *
Magelonu pac<fica
%astylopsis  dausoni
Lumbrineris  Zuti
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TABLE VIII

CONTINUED

SPECIES GROUPS

SPECIES GROUP 9

Cylich.na oeculta
Pllotiz Sp.
Lwnbrineris bieirrata
Lysippe labiata

SPECIES GROUP 10

lVeph.tys femug<nea
hY@OXUS daubious
PmzxilleZZa affinis -
Melinna elisabethae

SPECIES GROUP 11

Hete?omzstus

SPECIES GROUP 12

Ekavod.rillia
Anonyx nugax

fil{fotis

kennieotti{i

Pista elongata

SPECIES GROUP 13

AZvinia compaeta
Anonyx ochoticus
Astarte montagui
Taehyrynchus  laeteolus

SPECIES GROUP 14

Asyehis dispmidentata
Astarie pohris
Oenopota sp.

SPECIES GROUP 15

Asyehis Shli~iS
Cardionya pknet<ea

SPECIES GROUP 16

Maldane sarsi
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TABLE VIII

CONTINUED

SPECIES GROUPS

SPECIES GROUP 17

Goniada annulata
Lam-ice &mw5a
Ocbntogma borealis
Oph{u..ra sarsi
Terebellides  stroemi
Thyas4ra fkcuosa
M@ioehele heeti
Amkopsida semieata
I?ucula tenuis
Psephidia Zordi
Ninoe gemmea
Diamphiodia  crateroheta
onuphis hidsseens
Axinopsida vitidis
Praxillella  g~acilis
Heterophoxus  oedatus
GZycera eapitata
Cyclocardia ventirieosa
Sternaspis scutata

SPECIES GROUP 18

cglichna alba
Dentalium sp.
Armnotrypane  auZogaste~

SPECIES GROUP 19

SohzrielZa obscura

SPECIES GROUP 20

Ctenod5sws  crispatius

SPECIES GROUP 21

Arhidea sueeica
Notoproctus pacificus
Euchone anaZis
Owenia fusifozmis

SPECIES GROUP 22

Nucukna zadiata
Harpiniopsis  excavata
Golfingia margatitaeea
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TAELE VIII

CONTINUED

SPECIES GROUPS

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

23

Phaseolion  strombi

24

Hanleya han@?i

25

StyZatuZa gracile
Eudo~eZZa emarginata

26

flolpadia intamedia

27

Cardiomya pectenata

28

Ceritih.iopsis sp.
AretomeZon stearnsii
Bittiiw?l sp.

29

Ptionospio maZmgreni
Chaetozone setosa
TPavisia sp.
Ciwatulus chwatus
Pamp?wxus SF.
Megalomma splendida
AmpeZisea biruZai

30

Ha.rmothoe Zunulata
T~avisia forbesii

31

AmphaPete aretica
u~o-thee dentieulata
CreneZla desswata

32

Haploseoloplos  elongatus
Atieidea Zopezi
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TABLE VIII

CONTINUED

SPECIES GROUPS

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

33

Eudo~eZla paeifica
iVicdppe twnida
DiastyZis paraspinuZosa

34

Nueuhna eoneeptioni.s
Caddus tolmei
Daerydium pacifiewn
Aglaophamus  rubella anops
Gnath.ia trilobata
Axinopsida  cf. semicata

35

Mysella pknata

36

Caryophyllia sp.
Puneturella  eooperi
BAsaster townsendi
Chirodota SP.
Peeten caurinus
Te~eb~atalina  transvema
HiateZZa arctiea

37

Peisidiee aspepa
PaPaphOxus Pobustus
Golfingia vulgatis
Mieroporinu borealis
Idkznthyrsus armatus
Laqueus ealifornianus

38

Brada vi~~osa
Isehnoehiton albus

39

GZyeinde pieta
Maera danae
Dentalium dalli
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TABLE VIII

CONTINUED

SPECIES GROUPS

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

40

Argis dentata

41

Pista 5P.

42

l?ropebella  tuxw+mla

43

Propecvnussium aZaskense
Anonyx sp.
Onuphis parva
Lumbtineris  zonata
Amage anops

44

Hippomedon  sp.
Lyeodes bpevipes

45

Leucon nasiea
L2unpylaspis  SP.

46

Amphictene auxicoma
Mitrella sp.

47

flatiea ekusa

48

Periploma ahskana
Caduh.s W.

49

Aphrodita negligens
Pamphoxus ocdutus
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TABLE VIII

CONTINUED
. . .

,.

SPECIES GROUPS

SPECIES GROUP

SPECIES GROUP

SPECIES GROUT

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

50

Cerebratulus sp.
Ba’bnus hespetius

51

Amphissa cohunbiana

52

Yoldia myalis
Modwlus mod<oks
Pinnitia 5P.
Amphissa sp.
Hu’PZOOPS tubicoZa
Compsomyax subdiaphana
Baknus rostratus

53

Clinocardiwn eil<atwn
Te~ebratulinu  unguiczila
MitreZla gouldi

54

i’iephtys punctata
Spiocluzetopterus eostarum
Melinna ctistata
Nuculana fossa

55

Chaetoderma robusta
Macoma calca.rea

56

Amphicteis gunneri
Turbonilla  sp.
Yoldia thxaciaefonnis

57

H@mothoe imbticata
Colus ?zdzi
Pinnixia schmitti
L~enus macubtus
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TABLE VIII

CONTINUED

SPECIES GROUPS

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

SPECIES GROUP

58

Th.eragra ehaleogmvmna

59

Nephtys eornuta fmncisearta
A&nete c?outhouyi

60

Gattyana 5P.
02vhomene 5P.
Bathymedon  sp.
Anunodytes hexapterus
Westwoodilla sp.
Pandora filosa

61

Nieomache Zumbticalis

52
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Figure 6. Dendrogram of species groups formed by an inverse
cluster analysis of Zn transformed abundance data.
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TABLE IX

TWO WAY COINCIDENCE TABLE OF AVERAGE CELL DENSITY1 COMPARING
THE MAJOR SPECIES GROUPS AND THE STATION GROUPS FORMED
BY A CLUSTER ANALYSIS OF Zn TRANSFORMED ABUNDANCE DATA

Station Station Station Station Station Station Station Station
Species Group 1 Group 2 Group 3 Group 4 Group 5 106A 97D 7A
Group (15)2 (7) (4) (3) (2) (1) (1) (1)

8 (7)2

17 (19)

21 (4)

23 (1)

24 (1)

29 (7)

34 (6)

36 (7)

53 (3)

54 (4)

6.3

23.4

0.8

0.8

0.0

0.0

1.2

0.0

0.6

12.0

0.9

14.8

12.9

12.9

3.4

0.0

2.7

0.2

0.5

0.9

0.3

12.7

1.5

0.0

0.0

0.0

22.6

0.1

0.0

0.7

0.5

3.5

0.0

0.0

0.0

0.0

0.1

0.0

8.8

18.4

1.0

2.7

3.3

116.0

0.0

14.1

0.3

0.1

0.0

0.O

7.7

2.2

0.0

0.0

0.0

0.0

0.0

0.0

0.7

11.0

1.4 0.0

yl_ 0.2

4.5 0.5

0.0 0.0

24.0 0.0

0.0 0.0

2.3 0.0

4.3 0.0

2.0 0.0

0.0 0.0

lAverage cell density is a total of the abundance of all
group-in all stations of a station group divided by the
and species in these groups.

2Numbers in parentheses represent the number of stations
group.

species in a species
number of stations

or species in the
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by Species Groups 8 and 54 and Station 7A was notable for the low abundance,

biomass and diversity of its fauna (Table IX).

A cluster analysis of untransformed abundance data (Figure 7) iden-

tified 5 stations groups at the 32 percent similarity level. These groups

were quite similar to the station groups formed by a cluster analysis using

Zn transformed abundance data (Table X).

Principal coordinate analyses using the Czekanowski and Canberra “metric”

similarity coefficients on both untransformed and Zn transformed abundance

data (Figs. 8, 9, 10 and 11) generally confirmed the results of cluster

analyses (Figs. 4 and 7). Stations in the station groups delineated by

cluster analyses formed loose groupings on the first and second coordinate

axes (Figs. 8a, 9a and 10a) of all plots except Figure 11. Separation

between station groups are not as apparent in the principal coordinate

analysis using Zn transformed abundance data and the Canberra “metric” co-

efficient (Figure 11). The use of the Canberra “metric” coefficient with

untransformed abundance data greatly reduces the effect of differences in

the abundance of species and stations are distinguished primarily on dif-

ferences in faunal complement. Station Group 1 formed fairly distinct

groupings on the first and second axes (Figs. 8a, 9a and 10a). However,

the position (Figs. 8a, 9a, 10a and ha) of Stations 2C, 3C and 4B (Yakutat

Bay) between the majority of the stations in Group 1 and Station Group 4

(Yakutat Bay) indicates that these stations may be transitional between

these 2 groups in terms of their fauna. An examination of the species

assemblages in Stations 2C, 3C and 4B supports this contention. Stations

2C, 3C and 4B, as well as all stations in Station Group 4, are located in

Yakutat Bay.

Pipe Dredge

A total of 34 stations was sampled via the pipe dredge; 29 offshore

stations and 5 Yakutat  Bay stations (Figs. 1 and 2). Pipe dredge samples

from seven untrawlable  stations (Stations 94G, 97F, 98F, 100J, 1011 and K,

and 103G) and one trawled station (Station 98F) were analyzed (identified

and enumerated) in the proposed sale lease area (Priority Area 1), and are
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TABLE X

COMPARISON OF STATION GROUPS FORMED BY CLUSTER ANALYSIS
USING h TMNSFORMED AND UNTRANSFORMED ABUNDANCE DATA

Zn transformed data untransformed data

GROUP 1 2C

3C

4B

94B1

98D1

103B

103D

103F

104A

104B

104D

105A1

105C

105E

106B

GROUP 2 95F

99E

100E

100J1

102K1

104G1

105F1

2C

3C

4B

100J1

102K1

103B

103D

103F

10311

104B

104D

104G

105C

105E

105F

106B

95F

98D

99E

100E

GROUP 2A 94B

104A

105A
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TABLE X

CONTINUED

Zn transformed data untransformed data

GROUP 3 95H 95H

96E 96E

96F 96F

10311

GROUP 4

GROUP 5

5C 5C

6B 6B

7D 7D

105G1

106G1

lStations which were not classified in the same group by both cluster
analysis routines (Zn transformed and untransformed data).
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presented in Appendix C. Four of the stations (97F, 98F, 100J, 103G) had

previously been sampled with the van Veen grab. The remainder of the

dredge station samples was roughly identified in the field to help charac-

terize the stations. All samples were preserved and archived at the

Institute of Marine Science, Fairbanks.

FISHES

Offshore Stations

A total of 64 species of fishes was collected from the offshore sta-

tions (Appendix A). Important fish families were Squalidae-sharks (5.9%

of total fish biomass), Rajidae-skates (7.1%), Gadidae-cods  (12.9%),

Anoplopomidae-sablefish (15.7%), and Pleuronectidae-flatfishes  (54.3%). Five

species made up 71.5 percent of the fish biomass: arrowtooth flounder

(Atheresthes stomias) –31.5 percent of the total fish biomass; sablefish

(Anoplopoma fimkwia) – 15.7 percent; walleye pollock (Theragra ehalcograma)

– 10.1 percent; Pacific halibut (HippogZossus stenoZep;s) –8.3 percent;

and spiny dogfish (SquaZus acanth.~as) — 5.9 percent (Table XI).

Arrowtooth flounder occurred in 40 of the 42 trawl stations. Stations

94A and 105B did not yield this flatfish  species. Stations yielding the

highest biomass came from the extreme ends of the proposed sale lease area;

Stations 95F-H to the west and Stations 1031, 104G, and 105E to the east.

These six stations yielded 59.4 percent of the arrowtooth flounder biomass.

Station 104G produced the greatest catch with 2370 individuals (1638.5 kg)

in a 30 minute tow or 800 fish per kilometer of fishing.

Sablefish (black cod) occurred in 34 (81%) of the offshore trawl sta-

tions. Stations 104G and 105F yielded 75.5 percent of the sablefish biomass.

At Station 105F, 832 sablefish were caught per kilometer of fishing. The

mean fish weight at Station 105F was 0.8 kg.

Walleye pollock  occurred in 36 (85.7%) of the offshore trawl stations.

Highest biomass stations were 95G and 96E; 83.2 percent of the total walleye

pollock biomass. At Station 96E, 1018 individuals per kilometer of fishing

were obtained. The mean fish weight at Station 96E was 0.4 kg.
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TABLE XI

NUMBERS, WEIGHTS AND BIOMASS (g/m2)
OF THE NORTHEASTERN GULF OF

OF THE MAJOR FISHES FROM THE OFFSHORE REGION
ALASKA AND YAKUTAT BAY, NOVEMBER 1979

Number of fishes Wet weight (kg) % of weight wet Z g/m2

Taxon offshore Yakutat offshore Yakutat offshorel Yskutat2 offshore3 Yakutat4

Squalus acanthias 610

Raja steZZu_lata 221

Mdcrogadus proximus 2457

m The~agra ehaleogmunma 4502
* Anoplopoma fimbria 3332

Athezwsthes stomias 11886

GZgptocephalus  zachirus 2830

Hippoglossoides e2assodon 1514

Hippoglossus stenoZeps<s 337

Isopsetta isolepis 3200

Lepidopsetta bilineata 490

Parophzys vetulus 514

lTotal wet weight - 17689.462 kg
2Total wet weight - 225.896 kg
3Total area fished - 1434232 m2

4Total area fished - 92598 m2

44

2

3

12

42

78

2

21

0

16

3

26

0

0

1051.699

270.600

275.677

536.143

327.072

1794.438

2782.815

5578.935

414.541

551.037

1472.567

776.724

351.402

257.197

57.600

1.400

11.400

950300

2.030

2.973

1.120

5.070

0

2.944

18.600

5.500

0

0

509

1.5

1.6

3.0

1.8

10.1

15.7

31.5

2.3

3.1

8.3

4.4

2.0

1.5

25.5

0.6

5.0

42.2

0.9

1.3

0.5

2.2

0

1.3

8.2

2.4

0

0

0.73

0.19

0.19

0.37

0.23

1.25

1.94

3.89

0.29

0.38

1.03

0.54

0.25

0.18

0.62 “

0.02

0.12

1.03

0.02

0.03

0.01

0.05

0

0.03

0.20

0.06

0

0



Pacific halibut occurred in 33 (78.6%) widely dispersed stations.

Highest biomass occurred at Stations 106A and B, 98D, and 93C. These four

stations yielded 38.5 percent of the halibut biomass. The mean weight of

all halibut caught was 4.3 kg. Station 105F yielded 40 halibut that had

an average weight of 2.1 kg.

Spiny dogfish occurred in 33 (78.6%) widely dispersed stations. The

high biomass stations of 105G and 109A yielded 56.5 percent of the total

spiny dogfish biomass. At Station 105G, 303 individuals were caught in a

30 minute tow. The mean weight at the latter station was 1.4 kg.

Yakutat Bay Stations

A total of 23 fish species was collected in the three Yakutat Bay

trawl stations. Elasmobranchs dominated the fish catch yielding 76.8 per-

cent of the fish biomass. Spiny dogfish (SquuZus acanth;as) and starry

skate (R~”a steZZuZata) dominated. Spiny dogfish occurred at all three

stations and made up 25.5 percent of the fish biomass. Starry skate oc-

curred only at Station 4A but accounted for 42.2 percent of the fish bio-

mass in the bay (Table XI).

FEEDING STUDIES

Offshore Stations

An analysis of stomach contents from three species of invertebrates

and 20 species of fishes is presented here. Ten of the species of fishes

were members of the family Pleuronectidae. The percent frequency of oc-

currence of food items was calculated for both the total number of stomachs

examined and for only those which contained food. Major food groups found

in stomachs are listed in Table XII while Table XIII contains all prey items

identified to the lowest taxon possible.

The arrowtooth flounder (Atheresthes  stom;as) primarily consumed small

fishes such as walleye pollock (Z7z.emzgra  chaZcogzwuna)  and eulachon

(ThaZeichthys paeifieus); shrimps, including PandaZus spp., were second in

frequency of occurrence as food items among arrowtooth flounders. Rex sole

(GZyptoce@aZus  zaehirus) were found to prey mainly on polychaete worms,
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TABLE XII

MAJOR FOOD GROUPS FOUND IN STOMACHS OF SELECTED FISHES AND INVERTEBRATES
FROM THE NORTHEASTERN GULF OF ALASKA, EXCLUDING YAKUTAT BAY, NOVEMBER 1979

Numbers in parenthesis are numbers of predators containing that prey item

Percent frequency of
occurrence based on

Stomachs Total Size (cm)l
Stomach contents with food stomachs ~ ? S.D.

Fishes

At?zaresthes sttias (Arrowtooth flounder)

Empty (130)
Pisces (76)
Shrimp (35)
Other Crustacea (12)

Glyptocephalus zachirus (Rex sole)

Polychaeta (142)
Amphipoda (66)
Shrimp (40)
Other Crustacea (25)
Empty (23)
Bivalves (16)

Hippogksoides eZasscdon (Flathead sole)

Empty (72)
Ophiuroidea (62)
Shrimp (31)
Other Crustacea (15)
Pisces (8)

Isopsetta isoZepis (Butter sole)

Empty (44)
Ophiuroidea (31)
Polychaeta (13)
Crustacea (11)

Paropl-unjs  vetuks (English sole)

Polychaeta (50)
Empty (25)
Ophiuroidea (19)
Crustacea (12)
Bivalves (7)

N = 120

63.3
29.2
10.0

N=195

72.8
33.8
20.5
12.8

8.2

N = 9 6

64.6
32.3
15.6
8.3

N = 5 3

58.5
24.5
20.8

N = 6 7

74.6

28.4
17.9
10.4

N = 250 36.6fll.3
(total length)

52.0
30.4
14.0
4.8

N = 218 28.2k5.9
(total length)

65.1
30.3
18.4
11.5
10.5
7*3

N = 168

42.9
36.9
18.5
8.9
4.8

N = 9 7

45.5
32.0
13.4
11.3

N = 9 2

54.4
27.2
20.7
13.0
7.6

32.5?8.4
(total length)

28.5?4.2
(total length)

27.757.5
(total length)
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. .
TABLE XII

. .
CONTINUED

Percent frequency of
occurrence based on

Stomachs Total Size (cm)l
Stomach contents with food stomachs ; t S.D.

Microstanus pac<f-hus (Dover sole)

Ophiuroidea (66)
Mollusca (34)
Polychaeta (33)
Empty (14)
Crustacea (13)

fiippoglossus stenoZepis (Pacific halibut)

Pisces (29)
Empty (25)
Chiawecetes badrdi (18)
Other Crustacea (11)
Ophiuroidea (5)
Cephalopod (5)

Platichthys stelkztus (Starry flounder)

Ophiuroidea (20)
Empty (9)
Mollusca (2)
Unid. remains (1)

Lepidopsetta bilineata

Crustacea (10)
Ophiuroidea (9)
Polychaeta (6)
Empty (6)
Pisces (4)

(Rock sole)

Psettichthys mebaostictus (Sand sole)

Empty
Pisces

N = 7 4

89.2
46.0
44.6

17.6

N = 4 9

49.2

36.7
22.5
10.2
10.2

N = 2 2

90.9
40.9
9.1
4.5

N = 2 6

38.5
34.6
23.1
23.1
15.4

N = 4

100 ● o

N = 89

74.2
38.2
37.1
15.7
14.6

N = 7 4

39.2
33.8
24.3
14.9
6.8
6.8

N = 3 1

64.5
29.0
6.5
3.2

N = 3 2

31.3
28.1
18.8
18.8
12.5

N=1O

60.0
40.0

37.9k6.l
(total length)

53.2*12.O
(total length)

44.9*5.9
(total length)

30.lt7.6
(total length)

31.3k3.7
(total length)
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TABLE XII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total Size (cm)l
Stomach contents with food stomachs = t S.D.

AnopZopoma fimbtia (Sablefish)

Empty (33)
Pisces (20)
Scyphozoa (15)
Amphipoda (14)
Other Crustacea (9)
Cephalopoda (6)

T.heragra chalcog~amma  (Walleye pollock)

Empty (31)
Shrimp (22)
Amphipoda (13)
Other Crustacea (8)
Pisces (5)

Gadus mae~oeephalus  (Pacific cod)

Shrimp (12)
Ch.ionoeceties  bairdi (9)
Cephalopoda (9)
Other Crustacea (8)
Pisces (3)

Sebastolobus aZuscanus (Shortspine
thornyhead)

Shrimp (37)
Empty (9)
Polychaeta  (6)
Pisces (6)
Other Crustaceans (5)

Sebastes aZeut~anus  (Rougheye rockfish)

Shrimp (6)
Pisces (4)
Empty (2)

N = 57

35.1
26.3
24.6
15.8
10.5

N=39

56.4
33.3
20.5
12.8

N=15

80.0
60.0
60.0
53.3
20.0

N=41

90.2

14.6
14.6
12.2

N = 8

75.0
50.0

N = 9 0 47.927.6
(fork length)

36.7
22.2
16.7
15.6
10.0
6.7

N = 7 0 39.4*5.7
(total length)

44.3
31.4
18.6
11.4
7.1

N = 1 5 66.226.9
(total length)

N = 5 0 29.4?4.8
(total length)

74.0
18.0
12.0
12.0
10.0

N = 1 O 35.6*5.9
(total length)

60.0
40.0
20.0
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TABLE XII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total Size (cm)l
Stomach contents with food Stomachs ~ t S.D.

Sebastes alutus (Pacific Ocean perch)

Empty (lo)

Sebastes paueispinis  (Bocaccio)

Unid. remains (5)
Empty (1)

SquaZus acanthias

Pisces (19)
Empty (18)
Shrimp (13)
Other (7)

(Spiny dogfish)

Dasycottus setiger (Spinyhead sculpin)

Crustacea (55)
Polychaeta (16)
Pisces (7)
Unknown material
empty (2)

Malacoeottus Wneaidi

Crustacea (40)
Polychaeta (27)
Porifera (9)
Cnidaria (7)
Foraminifera (3)
Mollusca (3)
Pisces (2)

(4)

(Blackfin sculpin)

N = 1 O

100 ● o

N = 5

100.0

N=25

76.0

52.0
28.0

N=57

96.5
28.1
12.3
7.0
3.5

N = 4 0

100 ● o
67.5
22.5
17.5
7.5
7.5
5.0

N=1O 37.826.2
(total length)

N = 6 40.0+3.4
(total length)

83.3
16.7

N=43 71.3*5.1
(total length)

44.2
41.9
30.2
16.3

N = 6 0 9.42*3.4
(total length)

N = 4 0 10.3*2.5
(total length)
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TABLE XII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total Size (cm)l
Stomach contents with food stomachs : k S.D.

Invertebrates

Pyonopodia he Ziarrthoides (Sunflower
sea star)

Empty (25)
Gastropoda (18)
Ophiuroidea (18)
Bivalves (16)
Unid. remains (6)
Crustacea (6)

Cancer mag;ster (Dungeness crab)

Bivalves (14)
Hydrozoa (10)
Ophiuroidea (8)
Polychaeta (7)
Crustacea (6)
Empty (6)

Chionoecetes bai~di (Snow crab)

Polychaeta (105)
Mollusca (94)
Foraminifera (80)
Crustacea (77)
Ophiuroidea (64)
Diatoms (54)
Sponge spicules  (43)
Unid. material (30)
Empty (20)

N= 36

50.0
50.0
44.4
16.7
16.7

N = 1 4

100.0
71.4
57.1
50.0
42.9

N = 120

87.5
78.3
66.7
64.2
53.3
45.0
35.8
25.0

N = 61

29.5
29.5
26.2
9.8
9.8

N = 20 13.8?1.1
(carapace width)

70.0
50.0
40.0
35.0
30.0
30.0

N = 140 3.221.6
(carapace width)

75.0
67.1
57.1
55.0
45.7
38.6
30.7
21.4
14.3

lBased on total stomachs examined.’
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TABLE XIII

INDIVIDUAL TAXA FOUND IN STOMACHS OF SELECTED FISHES AND INVERTEBRATES
FROM THE NORTHEASTERN GULF OF ALASKA, EXCLUDING YAKUTAT BAY,

NOVEMBER 1979

Numbers in parenthesis are number of predators containing that prey item

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

Fishes

Athmesthes stomias (Arrowtooth flounder)

Empty (130)
Pisces (55)
Shrimp (21)
Theragra ehalcogranma

(walleye pollock) (19)
Euphausiacea (krill) (9)
Pandalidae (shrimps) (6)
Polychaeta (segmented worms) (3)
Chionoeeetes  baird; (snow crab) (2)
PandaZus goniurus (bumpy shrimp) (2)
ThaZeiehthys paoifieus (eulachon) (2)
Pandalus jordani

(ocean pink shrimp) (2)
Unid. remains (2)
l%n.daZus boreaZis (pink shrimp) (1)
Parldabpsis dispar

(sidestripe shrimp) (1)
EuaZus macrophthatia (shrimp) (1)
Crustacea (1)
Octopus Sp ● (1)
Rocks (1)

GZgptoeephuZus zachirus (Rex sole)

Polychaeta (130)
Amphipoda (61)
Empty (23)
Shrimp (22)
Pandalidae (14)
Chionoecetes bairdi (12>
Unid. remains (9)
Bivalves (8)
Nuou2a tenuis (bivalve) (6)
Crangonidae  (6)
Ophiuroidea (brittle stars) (4)
Aphrodita sp. (polychaete)  (4)
Mysidae (4)

N = 120

45.8
17.5

15.8
7.5
5.0
2.5
1.7
1.7
1.7

1.7
1.7
0.8

0.8
0.8
0.8
0.8
0.8

N = 195

66.7
31.3
11.8
11.3
7.2
6.1
4.6
4.1
3.1
3.1
2.1
2.1
2.1

N = 250

52.0
22.0
8.4

7.6
3.6
2.4
1.2
0.8
0.8
0.8

0.8
0.8
0.4

0.4
0.4
0.4
0.4
0.4

N = 218

59.6
28.0
10.5
10.1
6.4
5.5
4.1
3.7
2.8
2.8
1.8
1.8
1.8
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

GQptoeephaZus zachipus (cent’d)

Sipuncula (peanut worms) (3)
GoZfingia sp. (Sipuncula)  (3)
Ampeliscidae (Amphipoda)  (3)
Crustacea (3)
Cumacea (3)
S-kwnasp{s scu-tata (polychaete) (2)
!Z’erebe2Zides stroer?zi (polychaete) (1)
Goniada annu2ata (polychaete) (1)
Traves~a sp. (polychaete)  (1)
Neo7ze2Za SP. (amphipod) (1)
Anonyx sp. (amphipod) (1)
Isopoda (1)
Crangon septemsp{nosa (1)
Pinnixa sp. (pea crab) (1)
Pagurus ochotensis (hermit crab) (1)
DeloZep{s gigantea

(giant wry mouth) (1)
Psephidia Zordi (bivalve) (1)
YoZdia sp. (bivalve) (1)
Ophiura saps{ (1)

flippoglossoides  eZassodon (Flathead sole)

Empty (72)
Ophiu.pa sapsi (52)
Pandalidae (17)
Shrimp (12)
Ophiuroidea (12)
Ch50noecetes baipdi (8)
Euphausiacea  (6)
Stichaeidae (pricklebacks)  (5)
Pisces (2)
Hippolytidae (2)
PandaZopsis d!.spup (1)
Lumpenus maeuZatus (daubed shanny) (1)
Caprellidae (amphipod) (1)
Gastropoda (1)
YoZdia sp. (1)
Amphipoda (1)

1.5
1.5
1.5
1.5
1.5
1.0
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5

N = 9 6

54.2
17.7
12.5
12.5
8.3
6.3
5.2
2.1
2.1
1.0
1.0
1.0
1.0
1.0
1.0

1.4
1.4
1.4
1.4
1.4
0.9
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5

N = 168

42.9
31.0
10.1
7.1
7.1
4.8
3.6
3.0
1.2
1.2
0.6
0.6
0.6
0.6
0.6
0.6



TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

lsopsetta isoZepis (Butter sole)

Empty (44)
Ophiu.ra sarsi (23)
Polychaeta (12)
Ophiuroidea (7)
Ch<onoeeetes bairdi (5)
Unid. remains (3)
Amphipoda (2)
Pisces (2)
D&w@iodiapetie z@a”(ophiuroid)  (1)
Aphxodita sp. (polychaete)  (1)
EehZu.rus sp. (spoon worm) (1)
Crustacea (1)
Shrimp (1)
Isopoda (1)
Pagurus sp. (hermit crab) (1)
NueuZana ~ossa (bivalve) (1)
Lyons<a arenosa (bivalve) (1)

Parophxys vetulus (English sole)

Polychaeta (51)
Empty (25)
Ophiuroidea (18)
Ophiura sarsi (13)
Amphipoda (12)
Unid. remains (6)
Bivalves (3)
Mamma sp. (1)
Psephidia Zordi (1)
iVucuZa tenuis (1)
IoZdia sp. (1)
Crangon sp. (shrimp) (1)

Microstanus pac$fious (Dover sole)

Ophiuroidea (52)
Polychaeta (24)

N = 5 3

43.4
22.6
13.2
9.4
5.7
3.8
3.8
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9

N = 6 7

76.1

37.3
19.4
17.9
9.0
4.5
1.5
1.5
1.5
1.5
1.5

N = 7 4

70.3
32.4

N = 97

45.4
23.7
12.4
7.2
5.2
3.1
2.1
2,1
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

N = 9 2

55*4
27.2
19.6
14.1
13.0
6.5
3.2
1.1
1.1
1.1
1.1
1.1

N = 89

58.4
27.0
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Tot al
Stomach contentsl with food stomachs

MieFostanus paeificus (cent’d)

Yoldia sp. (16) 21.6 18.0
Empty (15) 17.0
Amphipoda (11) 14.9 12.4
(?@iura sarsi (9) 12.2 10.1
Scaphapoda (9) 12.2 10.1
Nueula tenuis (8) 10.8 9.0
D<amphiodia c~aterodmeta (ophiuroid)  (7) 9.5 7.9
Bivalves (6)
Sternaspis seutata (polychaete) (5)
PeripZoma aZuskana (bivalve) (4)
CtiuZus sp. (scaphapod)  (4)
Nephtys sp. (polychaete)  (3)
Polynoidae (polychaete) (3)
Oweniafusiformis (polychaete) (3)
Pista cristata (polychaete) (2)
Gon+adu annuZata (polychaete) (2)
LMnbz%zefis sp. (polychaete) (2)
YoZdia myaZis (2)
Caprellidae (2)
@7ztop?zoZis acuZeata (ophiuroid) (1)
Asgchis dispanidentata  (polychaete) (1)
Nicomachinae  (polychaete) (1)
MyfioeheZe  h.eefi (polychaete) (1)
Ammotrypane aZogaster (polychaete) (1)
Glyceride (polychaete) (1)
Ampharitidae (polychaete) (1)
Nephtys cornuta franciscxzna

(polychaete)  (1)
.??tone Zonga (polychaete)  (1)
Onuphis ;&i&scens (polychaete) (1)
Chone cincta (polychaete) (1)
Te~ebeZZides st~oemi (polychaete) (1)
Pectinidae (polychaete) (1)
Onuphis  5P. ( 1 )
BPada sp. (polychaete)  (1)
GZyctnde sp. (polychaete) (1)
Amphietene aurieoma (polychaete) (1)
Prionospio mal.mgreni (polychaete) (1)
Sabellidae (polychaete) (1)

8.1
6.8
5.4
5.4
4.1
4.1
4.1
2.7
2.7
2.7
2.7
2.7
1.4
1.4
1.4
1.4
1.4
1.4
1.4

1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

6.7
5.6
4.5
4.5
3.4
3.4
3.4
2.3
2.3
2.3
2.3
2.3
1.1
1.1
1.1
1.1
1.1
1.1
1.1

1.1
l.l
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

Mierostomue paoificus (cent’d)

Golfingia sp. (1)
Rhyncocoela (proboscis worm) (1)
NuouZanu fossa (1)
Odontogena borwal~s (bivalve) (1)
Cardiomya sp. (bivalve) {1)
Psephidia ZoPdi (1)
Shrimp (1)
Crangonidae (1)
DiastyZ$s sp. (cumacea) (1)
Heterophotis occuzatus (arnphipod) (1)
Lysianassidae (amphipod) (1)
Ampeliscidae  (amphipod) (1)
VeZutina veho$ina (gastropod) (1)
L?appinZopsis  excavata (amphipod) (1)
BybZis sp. (Amphipoda)  (1)
Oedicerotidae (Amphipoda)  (1)
Chionoeeetes  bai~di (1)
Foraminifera  (1)
Holothuroidea  (1)
Ctenod<sous sp. (sea star) (1)
Anemone (1)
Nudibranchia  (1)

HippcgZossus stenozepis (Pacific halibut)

Empty (25)
Chionoeeetes baipdi (18)
Pisces (14)
Pleuronectidae  (flat fishes) (8)
octopus Sp ● (4)
Arnmodytes hexaptepus

(Pacific sand lance) (3)
Gamaridae (amphipod)  (3)
Ophiura sapsi (3)
Ophiuroidea (2)
Cottidae (sculpins) (1)
GZyptoeephaZus  zachipus (1)
EZassoehirus  sp. (hermit crab) (1)
Pag-upus oehotensis (hermit crab) (1)

1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

N = 49

36.7
28.6
10.2
8.2

6.1
6.1
6.1
4.1
2.0
2.0
2.0
2.0

1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1

N = 7 4

33.8
24.3
18.9
6.8
5.4

4.1
4.1
4.1
2.7
1.4
1.4
1.4
1.4
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
-Stomach contentsl with food stomachs

H@pcglossus stenolepis (cent’d)

Hyas sp. (crab) (1)
Munich quczdz%spina (crab) (1)
Crangonidae (1)
Pandalus sp. (1)
PandaZus pZutyce~os (spot shrimp) (1)
Isopoda (1)
Squid (1)
Actiniaria (sea anemone) (1)

P2at?X-zthys stelhtus (Starry flounder)

Ophiuroidea (10)
U@iupa sapsi (10)
Empty (9)
Unid. remains (1)
Gastropoda (1)
Bueeinum sp. (gastropod) (1)
TheragPa e?aalcogpomma (1)

Lepidopsetta bilineata (Rock sole)

Empty (6)
C@4iuxa sa.psi (5]
Ophiuroidea (4)
Ckhnoecetes bairdi (4)
Gammariidae (3)
Pisces (3)
Amphipoda (2)
Crangonidae (2)
Unid. remains (2)
Amrnodytes hexaptepus (1)
TPavesia sp.’(polychaete)  (1)
Glycera eapitata (polychaete) (1)
Spionidae (polychaete) (1)
(2nUphis Sp. (1)
Aptiodita sp. (1)
Polychaeta (1)
Rhynchocoela (1)
Anonzjx sp. (1)

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

N = 2 2

45.5
45.5

4.5
4.5
4.5
4.5

N = 26

19.2
15.4
15.4
11.5
11.5
7.7
7.7
7.7
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8

1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

N = 3 1

32.3
32.3
29.0
3.2
3.2
3.2
3.2

N = 3 2

18.8
15.6
12.5
12.5
9.4
9.4
6.3
6.3
6.3
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

Psettichthys mehnostictus (Sand sole)

Empty (6)
Pisces (3)
Atheresthes stotias (1)

Anoplopma fimbtia (Sablefish)

Empty (33)
Pisces (15)
Scyphozoa (jelly fish) (15)
Amphipoda (12)
Shrimp (10)
Euphausiacea (7)
Squid (3)
Hippoglossoides  ekssodon (2)
Pleuronectidae  (2)
Gamariidae (2)
Gonatus sp. (cephalopod) (2)
Unid. remains (2)
CZupea harengus (herring) (1)
Theragra chaleogzwmna  (1)
Pandalidae (1)
Pandalus goniurus (1)
Euphausiapaoifiea (krill) (1)
Thysanoessa {nermis (krill) (1)
Cumacea (1)
midh FCZC&-LSpiWZ  (1)

octopus Sp . (1)
Ophiuroidea (1)

Thezqpa ehuhogxwnuna  (Walleye pollock)

Empty (31)
Shrimp (17)
Amphipoda (13)
Pisces (5)
Euphausiacea (5)
Pandalidae (3)

N = 4

75.0
25.0

N=57

26.3
26.3
21.0
17.5
12.3
5.3
3.5
3.5
3.5
3.5
3.5
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

N = 3 9

43.6
33.3
12.8
12.8
7.7

N=1O

60.0
30.0
10.0

N = 9 0

36.7
16.7
16.7
13.3
11.1
7.8
3.3
2.2
2.2
2.2
2.2
2.2
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1

N = 7 0

44.3
24.3
18.6
7.1
7.1
4.3
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

11’hezwg~a  chuleogrma (cent’d)

Eua2us sp. (shrimp) (2) 5.1 2.9
Pawathemisto pacifica (amphipod) (2) 5.1 2.9
Cumacea (2) 5.1 2.9
Unid. remains (2) 5.1 2.9
Thysanoessa sp. (1) 2.6 1.4

Gadus macroc+ephalus  (Pacific cod)

Shrimp (11)
Rocks (11)
Chionoecetes bai~di (9)
Munida quadrisp{na (6)
Squid (5)
octopus Sp. (4)
Pisces (3)
Crangonidae  (2)
Panddus montagui (1)
Hyas sp. (1)
RocineZa sp. (isopod) (1)
Echinodermata (1)
Algae (1)

N = 1 5 N=15

73.3
73.3
60.0
40.0
33.3
26.7
20.0
13.3
6.6
6.6
6.6
6.6
6.6

Sebastolobus  a’1.uscanus (Shortspine thornyhead) N = 41

Shrimp (23)
Empty (9)
Pandalidae (8)
Euah.s sp. (5)
Polychaeta (5)
Hippolytidae (2)
Stichaeidae (2)
Zoarchidae (eel pouts) (2)
Pandalus borealis (1)
Pandalopsis dispar (1)
2?uaZus mac?ophthaZma  (1)
Cumacea (1)
Mysidae (1)
Neohelh sp. (1)
Chionoecetes bairdi (1)

56.1

19.5
12.2
12.2
4.9
4.9
4.9
2.4
2.4
2.4
2.4
2.4
2.4
2.4

N = 5 0

46.0
18.0
16.0
10.0
10.0
4.0
4.0
4.0
2.0
2.0
2.0
2.0 ~
2.0
2.0
2.0
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

Sebastolobu.s  aZaseanus (cent’d]

Polynoidae (1)
YoZd-Za sp. (1)
Octopus Sp . (1)
Pisces (1)
Pleuronectidae (1)
Unid. material (1)
Crab (1)

Sebastes aleutianus  (Rougheye rockfish)

Shrimp (6)
Pisces (4)
Empty (2)
Mysidacea (1)
Squid (1)

Sebastes aZutus (Pacific Ocean perch)

Empty (10)

Seba@es paucispin{s (Bocaccio)

Unid. remains (5)
Empty (1)

Squalus aanthias (Spiny dogfish)

Empty (18)
Pisces (10)
Pandazus jorda?z<  (4)
!l’hale<ch$hgs paoifious (4)
Pleuronectidae (3)
Pandalidae (3)
Unid. remains (3)
Stichaeidae (2)
Atheresthes  stomias (2)
Shrimp (2)
Hippolytidae (shrimp) (2)

2.4
2.4
2.4
2.4
2.4
2.4
2.4

N = 8

75.0
50.0

12.5
12.5

N = 5

100.0

N = 25

40.0
16.0
16.0
12.0
12.0
12.0
8.0
8.0
8.0
8.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0

N=1O

60.0
40.0
20.0
10.0
10.0

N=1O

100.0

N = 6

83.3
16.7

N = 43

41.9
23.3
9.3
9.3
7.0
7.0
7.0
4.6
4.6
4.6
4.6

.
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TAELE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

Squalus acanth<as (cent’d)

Chionoecetes  bairdi (2)
octopus Sp. (2)
Spimntoeaz+us  sp. (shrimp) (1)
Crangonidae (1)

Dasyeottus  se-tiger (Spinyhead sculpin)

Natantia (shrimp) (21)
Crustacea (18)
Polynoidae (polychaete) (15)
Mysidacea (15)
Amphipoda (10)
Pandalidae (8)
Crangonidae (6)
Osteichthyes (fish) (5)
Cztzngon septemsp{nosa (shrimp) (4)
Panda2us montagui t~idens (shrimp) (4)
Ch.ionoeeetas  bairdi (4)
Unknown material (4)
Pandazus Sp. (3)
Anonyx sp. (amphipod) (3)
Crangon sp. (shrimp) (3)
Rh.aehotropis  oeulata (isopod) (2)
Ozvfiomene sp. (amphipod) (1)
Polychaeta (1)
Akmulana sp. (bivalve) (1)
Cumacea (1)
Isopoda (1)
GYangon dalli
Argis aZaskensis  (shrimp) (1)
Lebbeus uashingtonianus (shrimp) (1)
PandaZus joniani (1)
Reptantia (crab) (1)
Ophiuroidea (1)
Arrunodgtes hwxap+erus (fish) (1)
Cottidae (fish) (1)
Empty (1)

8.0
8.0
4.0
4.0

N=57

36.8
31.6
26.3
26.3
17.5
14.0
10.5
8.8
7.0
7.0
7.0
7.0
5.3
5.3
5.3
3.5
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

4.6
4.6
2.3
2.3

N=58

36.2
31.0
25.9
25.9
17.2
13.8
10.3
8.6
6.8
6.8
6.8
6.8
5.2
5.2
5.2
3.4
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contents with food stomachs

Malacocottus kincaidi (Blackfin sculpin)

Rocks or sand (21)
Polynoidae (19)
Pandalidae (15)
Crustacea (14)
Natantia (shrimp) (14)
Mysidacea (13)
Diastylis Sp. (cumacean) (11)
Porifera (9)
Plastic line (8)
Meter@hPops robueta (mysid) (7)
Sertulariidae (Cnidaria) (6)
Polychaeta (6)
Lysianassidae (amphipod) (6)
Unknown annual tissue (6)
Rhachotropis  SP. (amphipod) (5)
Caprellidae (amphipod) (5)
Amphipoda (4)
Orehomene sp. (amphipod)  (4)
PandaZus sp. (4)
Formainifera  (3)
Aph.rodita sp. (3)
Anonyx sp. (amphipod) (3)
Melphidippidae  (amphipod) (3)
Stegocephalidae (amphipod) (3)
Stenothoidae (amphipod) (3)
Hydrozoa (2)
Ampharetidae  (polychaete) (2)
Trochidae (gastropod) (2)
Rseudomna truncata (mysid) (2)
Cumacea (2)
Gammaridae (2)
WestuoodiZZa eaeeuZa (amphipod) (2)
Hippolytidae  (2)
Heptaoarpus sp. (shrimp) (2)
Osteichthyes (fish) (2)
AnthoeZZa mac~oZepida (polychaete) (1)
Cirratulidae (polychaete) (1)
Glyceride (polychaete) (1)

N = 40 N = 4 0

52.5
47.5
37.5
35.0
35.0
32.5
27.5
22.5
20.0
17.5
15.0
15.0
15.0
15.0
12.5
12.5
10.0
10.0
10.0
7.5
7.5
7.5
7.5
7.5
7.5
5.0
5.0
5.0
5.0
5.0
5 . 0
5.0
5.0
5.0
5.0
2.5
2.5
2.5
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

Malacocottus  kincaidi (cent’d)

Gon;ada annulata (polychaete)  (1)
Glycera ecqxitata (polychaete)  (1)
Pelecypoda (1)
Pycnogonida (1)
Gaetanus sp. (copepod) (1)
Acanthomysis  (mysid) (1)
HoZmesiella anomala (mysid) (1)
Necm@s sp. (mysid) (1)
Piastylidae (cumacean) (1)
LeptostyZis sp. (cumacean) (1)
Isopoda (1)
Bopyridae (isopod) (1)
Gnathiidae (isopod) (1)
Eusirus sp. (amphipod) (1)
Anonyx nugaxpacif{ca (amphipod) (1)
Frachyne2Za  Lo& (amphipod) (1)
Hippomedon  SP. (amphipod) (1)
socarnes bidenticuZatus  (amphipod) (1)
VaZettiopsis  pentatus (amphipod) (1)
Pardaliscidae  (amphipod) (1)
Nicippe tumida (amphipod) (1)
Euphuusia sp. (amphipod) (1)
Decapoda (1)
Crangonidae (1)
Heptaearpus moseri (shrimp) (1)
Reptantia (crab) (1)
Unid. eggs (1)
Plant material (1)

Invertebrates

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

Pycnopodia he Ziantho{des  (Sunflower sea star) N = 37

Empty (24)
Nueulana  Sll .  ( 1 1 ) 29.7
Ophiuroidea (10) 27.0
O@iura sarsi (9) 24.3
Unid. remains (6) 16.2
MitreZZa gouZdi (gastropod) (4) 10.8
CZinocardium ciliatum (bivalve) (4) 10.8

N = 6 1

39.3
18.0
16.4
14.8
9.8
6.6
6.6
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

F@nopodia he ZLzntho$des  (cent’ d)

Buccinumpolare  (gastropod) (3)
A?ztica ekusa (gastropod) (3)
CZinocardium  californiense  (3)
Aphrodita  Sp. (3)
COZUS haZZi (gastropod) (2)
I?eptunea Zyrata (gastropod) (2)
PropebeZa sp. (gastropod) (2)
Chionoecetes bairdi (2)
Gastropoda (1)
l?eptunea sp. (1)
Natica sp. (1)
PoZinices  paZZida (gastropod) (1)
Pandora grand{s (bivalve) (1)
Bivalve (1)
MUSCUZUS n{ger (bivalve) (1)
CZinocardium sp. (1)
Macoma sp. (1)
Amphipoda (1)
Cancer sp. (1)
Pagurus ochotensis (1)
Holothuroidea  (1)
Crangon sp. (1)
Plant material (1)

Cancer magister (Dungeness crab)

Bivalve (14)
Sediment (14)
Hydroids (10)
Ophiuroidea (9)
Empty (6)
Polychaeta (5)
Crustacea (3)
Unid. animal tissue (3)
Crab (3)
Plant material (3)
Amphipoda (2)

8.1
8.1
8.1
8.1
5.4
5.4
5.4
5.4
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7

N = 1 4

100.0
100.0
71.4
64.3
42.9
35.7
21.4
21.4
21.4
21.4
14.3

4.9
4.9
4.9
4.9
3.3
3.3
3.3
3.3
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6

N = 2 0

70.0
70.0
50.0
45.0
30.0
25.0
15.0
15.0
15.0
15.0
10.0
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food stomachs

Canee~ magister (cent’d)

Isopoda (3)
Pisces (2)
Lumbrineridae (polychaete)  (2)
Polyplacophora  (chiton) (1)
Polynoidae (1)
Ampharetidae  (polychaete) (1)
Spionidae (polychaete) (1)

Chionoeeeties bairdi (Snow crab)

Foraminifera (80)
Ophiuriodea (63)
Bivalvia (56)
Polychaeta (54)
Cosinodisceae  (diatom) (52)
Sponge spicules (43)
Maldanidae (polychaete) (43)
Crustacea (42)
NueuZa sp. (39)
Nephthyidae (polychaete) (32)
Capitellidae (polychaete) (32)
Crab fragments (31)
Sabellidae (polychaete) (30)
Spionidae (polychaete) (39)
Lumbrineridae (polychaete)  (26)
Empty (20)
Pisces (19)
Trochidae (18)
Unid. organic debris (18)
Gastropoda (15)
Unid. animal tissue (13)
Nematoda (11)
Onuphidae (polychaete)  (10)
Polynoidae (polychaete) (9)
Scaphopoda (8)
Psephidia Zordi (7)
Unid. plat material (7)
Amphipoda (6)

21.4
14.3
14.3
7.1
7.1
7*1
7.1

N = 120

66.7
52.5
46.7
45.0
43.3
35.8
35.8
35.0
32.5
26.7
26.7
25.8
25.0
24.2
21.7

15.8
15.0
15.0
12.5
10.8
9.2
8.3
7.5
6.7
5.8
5.8
5.0

15.0
10.0
10.0
5.0
5.0
5.0
5.0

N = 140

57.1
45.0
40.0
38.6
37.1
30.7
30.7
30.0
27.9
22.9
22.9
22.1
21.4
20.7
18.6
14.3
13.6
12.9
12.9
10.9
9.3
7.9
7.1
6.4
5.7
5.0
5.0
4.3
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TABLE XIII

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total
Stomach contentsl with food S t o m a c h s

Chionoecetes ba$rd{ (cent’d)

Rhizosolenia  sp. (diatom) (4)
Lu?nhheris SP. (4)
Chionoecetes bairdi (4)
JlueuZa tenuis (3)
Unid. material (3)
Gramatophora sp. (diatom) (2)
Nereidae (2)
Goniadidae (2)
Goniada annulata (2)
Onuphis SP. (2)
Pennate diatoms (1)
lfel.as~ra sp. (diatom) (1)
Stephanopyxis  sp. (diatom) (1)
Aphrodita sp. (1)
Nerets sp. (1)
Nephtys sp. (1)
Glyceride (1)
Glyeera capitata (1)
Scalibregmidae (polychaete) (1)
Pectinariidae (polychaete)  (1)
Ampharetidae (polychaete)  (1)
Terebellidae (polychaete) (1)
SokrieZZ.a sp. (1)
Chiton (1)
tinops~da sp. (1)
Cardiomya sp. (1)
Dentalium sp. (1)
Copepoda (1)
J?cippe tumida (Amphipod) (1)
Shrimp fragments (1)
O@um sarsi (1)
Holothurian  plates (1)
Avian”feathers (1)
Unid. eggs (1)

3.3
3.3
3.3
2.5
2.5
1.7
1.7
1.7
1.7
1.7
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

2.9
2.9
2.9
2.1
2.1
1.4
1.4
1.4
1.4
1.4
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7

lStomach contents are lowest level of identification.
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including Aphrod{ka sp. and Sternaspis scutata; gammarid amphipods were

second in frequency of occurrence. The brittle star (Oph{ura suns{) was

the most frequent prey of flathead sole (Hippog20ssoides e2assodon);

pandalid shrimps and other Crustacea, including snow crab, were secondary

in occurrence. Butter sole (Isopsetta zkoZepis) mainly consumed O. sars~.

Unidentified polychaetes  were second in frequency of occurrence in stomachs

from the latter species. Polychaetes were also found to be the most fre-

quent prey of English sole (Parophrys vetuZus). Ophiuroids, including O.

saxsi, were second in frequency of occurrence in stomachs from this species.

Brittle stars, including O. sarsi, were also the most frequent prey of clover

sole (Microstomus  pacif{cus); bivalves, including YoZdia sp. and NuwZa

tads, and scaphopods, including CaduZus sp. were secondary in occurrence.

Pacific halibut (Hippogzossus si5enoZepis) preyed mainly on small fishes,

including other pleuronectids, sculpins (Cottidae), and the Pacific sand

lance (Ammodytes  lzexaptmus); second in frequency of occurrence among Pa-

cific halibut were snow crab (Ch~onoecetes bairdi). The starry flounder

(PZa+iehtihys  stellatus) was also found to prey almost entirely on ophiuroids,

including O. sazwi; gastropod and unidentified remains were of secondary

importance. Rock sole (Lepidopsetta  biZineata) preyed primarily on crus-

taceans, including snow crab and gammarid amphipods; brittle stars and

polychaetes  were second and third in frequency of occurrence, respectively.

Sand sole (Pse-ttichtlqjs meZanostietus) primarily consumed small fishes,

including arrowtooth flounders. The sablefish (AnopZopoma fimbria) also

preyed primarily on other fishes (including pleuronectids, herring [CZupea

ha.mngus paZZasi] and walleye pollock) and on jellyfishes (Scyphozoa). The

sable fish (15) that contained jellyfishes seldom contained other prey.

Also, all 15 stomachs

crustaceans were also

mainly unidentifiable

curring secondarily.

were full of this unlikely prey. Amphipods and other

important prey in sablefish. Walleye pollock consumed

shrimp, with amphipods and other small crustaceans oc-

Pacific cod (Gadus mac~ocephaZus)  consumed mainly un-

identified shrimps, with snow crab and cephalopods occurring slightly less

frequently. The shortspine thornhead (SebastoZobus aZaseanus) preyed almost

entirely on shrimps, including Pandalidae and Hippolytidae. Rougheye rock-

fish (Sebastes aZeut-hnus)  also preyed primarily on unidentified shrimps.
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Unidentified fishes were second in frequency of occurrence in stanachs from

rougheye rockfish. All Pacific ocean perch (Sebastes a2utus) examined were

empty. Bocaccio (Sebastes paue?kpinis)  contained unidentifiable animal

remains; many were empty. Spiny dogfish (Squa2us acanthias) also preyed

mainly on fishes, including pleuronectids, eulachon, and pricklebacks

(Stichaeidae). Pandalid and other shrimps were second in frequency of oc-

currence in spiny dogfish. The two sculpins, Dasyc?ottus set{ge~ and

Malacoeottus  kincaidi, consumed mainly crustaceans, including

sids, and amphipods; polychaetes, particularly polynoids were

prey.

There was some tendency toward a spatial distribution in

shrimps, my-

also important

range and food

habits for some of the species mentioned above. Rock sole, flathead sole,

and English sole, occurring at stations farther from shore, consumed mainly

ophiuroids.  At more near-shore stations these same species consumed a

much greater diversity of prey, including amphipods, polychaetes,  shrimp

and small bivalves. Butter sole, English sole, and starry flounders occurred

more frequently at near-shore stations, while clover sole were generally

found in deeper water (Feder and Jewett, unpub. OCSEAP data).

Yakutat Bay Stations

Two species of invertebrates and four species of fishes were analyzed

for stomach contents from the three Yakutat Bay trawl stations (Table XIV).

Ten flathead sole from Station 4A were examined; four contained food.

Two of the fish contained unidentifiable shrimp, one contained the side-

stripe shrimp (Pan&Zo@s dispar), and one contained the protobranch  clam

(NucuZana  Sp . ) . Among the 20 butter sole examined only one contained food –

a polychaete and a snail (MitreZZa gouZdi). Six starry flounder were

examined but only one contained food. The food was unidentifiable. The

seven out of nine spinyhead sculpin (Dasycottus setiger) with food in sto-

machs mainly contained shrimp.

Among the five out of nine sunflower sea stars (Pyenopodia

h.eZiazthoides) with stomach contents , sediment was found in three of the

individuals. MitreZZa gouZdi and the basket star (GorgonocephaZus eamyi)

occurred as food once.
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TABLE XIV

INDIVIDUAL TAXA FOUND IN STOMACHS OF SELECTED FISHES AND
INVERTEBIUiTES  FROM YAKUTAT BAY, NOVEMBER 1979

Percent frequency of
occurrence based on

Stomachs Total Size (cm)l
Stomach contents with food stomachs : ? S.D.

Fishes

Hippoglossoides ehssodon (Flathead sole)

Empty (6)
Shrimp (2)
Nueulana 5P. (~)

pandalopsis  dispa.r (1)

Isopsetta isolepis (Butter sole)

Empty (19)
Polychaeta (1)
MitrelZagouZdi (1)

Platiehthys stellatus  (Starry flounder)

Unid. remains (1)
Empty (5)

Dasycottus  setiger (Spinyhead sculpin)

Shrimp (2)
Empty (2)
Polynoidea (1)
Orchomene sp. (1)
Pandalus borealis (1)
Pandalidae (1)
Crangon eomnis (1)
Chionoeeetes ba{rd< (1)
Crustacea (1)

Invertebrates

Pycnopod{a  h.elianthoides  (Sunflower
sea star)

Empty (4)
Sediment (3)

. Mit~elZa gouldi (1)
GoPgonocepha2us  earyi (1)
Unid. material (1)

N = 4

50.0
25.0
25.0

N = l

100.0
100.0

N=l

100.0

N = 7

28.6
28.6
14.3
14.3
14.3
14.3
14.3
14.3
14.3

N = 5

75.0
20.0
20.0
20.0

N = 1 O

60.0
20.0
10.0
10.0

N = 2 0

95.0
5.0
5.0

N = 6

16.7
83.3

N = 9

22.2
22.2
11.1
11.1
11.1
11.1
11.1
11.1
11.1

N = 9

44.4
33.3
11.1
11.1
11.1

27.8?5.1
(total length)

27.98?4.6
(total length)

43.7?5.2
(total length)

11.of3.3
(total length)
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TABLE XIV

CONTINUED

Percent frequency of
occurrence based on

Stomachs Total ~ize (cm)l
Stomach contents with food stomachs x f S.D.

Cancer magister (Dungeness crab)

Sediment (55)
Centric diatoms (40)
Nucuhna  Sp. (30)
Yo2dia sp. (21)
Bivalvia (18)
Unid. organic debris (16)
Nephtyidae (14)
Unid. animal tissue (12)
Gastropoda (8)
Foraminifera (6)
Pennate diatoms (5)
Polychaeta (5)
Crab (5) ‘
Pisces (5)
Shrimp (4)
Capitellidae (Polychaeta) (4)
Nematoda (3)
Flagellates (3)
Plant material (2)
Empty (2)
Lumbrineridae  (1)
Amphipoda (1)
Pandalidae (1)
Kinorhyncha (1)
Mitrella sp. (1)
Pinnixa sp. (1)
Clinoeardium Sp. (~)

Crangonidae (1)
!?%-a sp. (bivalve) (1)
Cephalopoda (1)
Pagurus sp. (1)

N = 5 5

100.0
72.7
54.5
38.2
32.7
29.1
25.5
21.8
14.5
10.9
9.1
9.1
9.1
9.1
7.3
7.3
5.5
5.5
3.6
3.6
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

N = 5 7 14.1?2.1
(total length)

96.5
70.2
52.6
36.8
31.6
28.1
24.6
21.1
14.0
10.5
8.8
8.8
8.8
8.8
7.0
7.0
5.3
5.3
3.5
3.5
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

lBased on total stomachs examined.
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The largest number of stomachs examined was from the Dungeness crab

(Cance?magisier)  at Stations 4A and 6A. Fifty-seven (57) crab were exam-

ined, and 55 contained food. Sediment occurred in 100 percent of the feed-

ing crab. Other items frequently found were centric diatoms (72.7%),

lfucuZana sp. (54.5%), YoZdia sp. (38.2%), and unidentifiable bivalves (32.7%)

(Table XIV).

POLLUTANTS ON THE BOTTOM

The frequency of occurrence of man-made debris in trawls from the north-

eastern Gulf of Alaska is listed in Table XV. Fragments of plastic, probably

from refuse bags, were the most common items found.

VII . DISCUSSION

BENTHIC EPIFAUNAL PROGRAM

Offshore

The

obtained

Stations

overall mean biomass

in previous offshore

of 1.7 g/m2 was generally less than values

OCSEAP studies for more western areas of the

Gulf of Alaska and the southeastern Bering Sea. The biomass for the NEGOA

region from Montague Island to Yakutat  Bay, taken in 1975, was 2.6 g/m2

(Jewett and Feder, 1975, unpublished OCSEAP data on file, National

Oceanographic Data Center). The biomass value for the Kodiak shelf area in

1978-79 was 2.5 g/m2 (Feder and Jewett, 1980a). Values for the southeastern

Bering Sea ranged from 3.3 to 5.0 g/m2 for similar studies in 1975 and 1976,

respectively (Feder and Jewett, 1980b). Thus, there appears to be an over-

all decrease in the epifaunal biomass of the Bering Sea and Gulf of Alaska

from west to east.

An apparent tendency for decrease in species richness of offshore epi-

fauna from west to east is observable. The southeastern Bering Sea had the

greatest richness with 233 species (Feder and Jewett, 1980b).  The NEGOA

region from Montague Island to Yakutat  Bay yielded 168 epifaunal  species

(Jewett and Feder, 1975, unpublished OCSEAP data on file, National

Oceanographic Data Center). Species richness in the offshore region of the
present study was 134 species. Localized regions of the Kodiak shelf had

only 35 to 53 species, depending on the particular area examined (Feder and
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TABLE XV

FREQUENCY OF OCCURRENCE OF MAN-MADE DEBRIS ON THE
NORTHEASTERN GULF OF ALASKA SEA FLOOR

Number of trawls Percent of total
Type of.debris in which debris was found N = 4 5

All types 11 24X

Metal 1 2%

Glass 1 2%

Plastic 10 22% -

Rubber 1 2%
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Jewett, 1980a). The few species characteristic of the Kodiak shelf reflect

the larger catches of snow and king crab in this region.

The biomasses of Arthropoda, Echinodermata, and Mollusca from the off-

shore region of the present study were relatively similar, i.e., 26.2, 27.4,

and 21.1 percent, respectively. In contrast, values for the region of the

Gulf of Alaska west of the study area (Montague Island to Yakutat Bay) showed

Arthropoda with 71.4 percent of the total biomass, Echinodermata with 19.8

percent and Mollusca with 4.6 percent of the total biomass (Jewett and Feder,

1976) . Biomass values for Arthropoda, Echinodermata, and Mollusca from the

Kodiak shelf region were 77.4, 8.3, and 8.5 percent of the total biomass,

respectively (Feder and Jewett, 1980a). The biomass from the southeastern

Bering Sea was also dominated by Arthropoda (59.4%); with Echinodermata

(18.9%) and Mollusca (5.5%) next in importance (Feder and Jewett, 1980b).

The dominance of Arthropoda in previous studies resulted from an abundance

of the snow crab Chionoecetes  bai~di. Jewett and Feder (1975, unpublished

OCSEAP data on file, National Oceanographic Data Center) found c.

bairdi responsible for 66.2 percent of the total biomass from the north-

eastern Gulf of Alaska. However, in the present study, this species

accounted for only 7.0 percent of the total biomass. Cancer magister was

the major crab species present in the study reported here, but accounted

for only 16.6 percent of the total biomass. Ch{onoeeetes bairdi approaches

the southern limit of its range in the Yakutat area (Ronholt et aZ., 1976).

The biomass of mollusks was considerably higher for the present study

than for previous studies in the Gulf of Alaska or the southeastern Bering

sea (Jewett and Feder, (1975, unpublished OCSEAP data on file, National

Oceanographic Data Center; Feder and Jewett, 1980a, b). This was due to

the high biomass of weathervane scallop (Pecten caurinus) at near-shore

station in the vicinities of Icy Bay, Dry Bay and Yakutat Bay. Pecten

caurinus  contributed 18.3 percent of the overall biomass. These areas

incide with historical commercial exploitation (Ronholt et aZ., 1978).

Yakutat Bay Stations

Based on the present study in Yakutat Bay and previous near-shore

studies, there also appears to be a tendency for epifaunal  biomass and

co-

OCSEAP

spe-

cies richness to decrease from west to east in embayments. Ugak and Alitak
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Bay

and

Bay

and

(Kodiak Island) epifaunal  biomass and species richness were 3.5-6.2 g/m2

79-84 species, respectively (Feder and Jewett, 1977). Izhut and Kiluida

(Kodiak Island) epifaunal  biomass and species richness were 1.6-9.5 g/m2

101-153 species, respectively (Feder and Jewett, 1980a). The epifaunal

biomass

Gulf of

et al.,

William

Hoberg,

and species richness of Cook Inlet, an embayment of the northern

Alaska, were ”2.4 g/m2 and nearly 300 species, respectively (Feder

1980b) . The biomass and number of species in three bays in Prince

Sound were 0.3-1.2 g/m2 and 39-86 species, respectively (Feder and

1981) . The present study in Yakutat Bay yielded an epifaunal biomass
2

of 1.2 g/m from 23 species. Presumably the richness recorded in the Cook

Inlet study is a reflection of the smaller trawling gear used in that study.

Small trawls typically collect small epifaunal species not taken by large

trawls with an increase in

The limited number of

ful comparison of dominant

BENTHIC lNFAUNAL PROGRAM

Van Veen Grab

species resulting.

trawl stations in Yakutat Bay precluded meaning-

species with other OCSEAP bay studies.

The bulk of the stations sampled in this study (Station Groups 1, 2

and 3; Table IX) contained fine grained sediments (Table VI), and their

fauna was similar to that of stations located in areas with fine sediments

throughout the northeastern Gulf of Alaska (Feder and Matheke, 1980).

The fauna in these stations was dominated by deposit feeding organisms.

Stations located in Yakutat Bay, Stations 2C, 3C and 4B of Station

Group 1 and Stations in Station Group 4, differed slightly in their species

composition from the bulk of the stations in this study, perhaps responding

to changes in some environmental parameters in Yakutat Bay. Stations 2C,

3C and 4B appear to be transitional in terms of their fauna between the re-

mainder of stations in Station Group 1 and Station Group 4.
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Stations in Station Group 5 and Station 7A, which were located in areas

with a sandy substrate, were notable for the low abundance, biomass and di-

versity of their fauna.

Pipe Dredge

The pipe dredge is a “qualitative sampling device, and can be used to

effectively supplement species composition data collected quantitatively

with sampling devices like grabs and trawls.

The pipe dredge functioned well to (1) provide a benthic sample at

stations where grab and trawling sampling was not possible, (2) allow

qualitative comparisons of the pipe dredge organisms with those obtained

v;a grabs, and (3) identify organisms that are potential prey for benthic

invertebrates and demersal  fishes.

In general, the seven dredge stations analyzed were similar to most

grab stations in that they were dominated by polychaetes,  bivalves, and

ophiuroids. Stations 1011 and 103G also contained several amphipods

(Appendix C). Stations at which species were found in the pipe dredge but

not in the grabs were: 97F - Pandalus sp. and Caph.eira mollis; 98F -

AIZoeentrotus fPagi2~s and Crinoidea; 103G - Paraon~s g~acilis and Yebalia

sp; and 100J - TheZepus eineinnatus, Psolus chitiinoides, Crinoidea,  and

Ascidia spp.

The data obtained at stations where only pipe dredges were used (94G,

1011, 10IK) was similar to data in adjacent stations where grabs were used.

FISHES

Offshore Stations

Flatfishes, family Pleuronectidae,  dominated the fishes in the present

study (54.3% of the total fish biomass) , as well as in the 1976 NEGOA study

from Yakutat Bay to Cape Cleare (53%) (Ronholt et aZ., 1976). The single

dominant species in each study was the arrowtooth flounder (Atheresttis

stomias). Atheresthes accounted for a larger percent of the total fish

biomass (31.5%) and total flatfish (58%) in the present study than the total
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fish biomass (24%) and the total flatfish (44%) in the 1976 study (Ronholt

et aZ., 1976). In the 1976 study the overall mean biomass of arrowtooth

flounder increased from west (0.8 g/m2) to east (2.0 g/m2). The mean bio-
2mass continued to increase eastward in the present study, i.e., 3.9 g/m for

the entire offshore study area. In a su~ry of the overall foreign fish

catch in the Yakutat and southeast Alaska region in 1978, arrowtooth flounder

was the second-most important species (Pacific Ocean perch was most important),

in terms of biomass (Smith and Hadley, 1979). The arrowtooth flounder catch

was highest during October through December when the mean

effort (CPUE) was 868.4 kg/hr. Most of the catch as this

Yakutat Bay and Icy Bay in 220-318 m of water.

catch per unit

time was south of

Catches of the Pacific halibut (B{ppog20ssus stenoZepis) were also

greater in the present study than in the 1976 survey. Pacific halibut

made up 3 percent of the total fish biomass and 7 percent of the flatfish

biomass in the 1976 survey (Ronholt et aZ., 1976), whereas, in the present

study this species accounted for 8.3 percent of the total fish biomass and

15.3 percent of the flatfish biomass. The overall biomass of the Pacific

halibut in the 1976 survey was 0.2 g/mz, whereas, the overall biomass in

the present study was 1.0 g/m2.

Sablefish (AnapZopoma  firnl?ria) in the present study also had a higher

mean biomass (1.9 g/m2) then overall mean sablefish biomass from Yakutat

Bay to Cape Cleare in 1976 (0.1 g/m2) (Ronholt et aZ., 1976) . Sablefish

was included in a summary of overall foreign catch statistics from Yakutat

and southeast Alaska in 1978 (Smith and Hadley, 1979). The highest CPUE

(52.1 kg/hr) was reported for the final quarter of 1978, October-December.

Walleye pollock (Th.eragra ehaZcogzwnmuz)  in the present study had a
2

similar mean biomass (1.2 g/m ) to the pollock catch in the 1976 survey

(1.4 g/m2) (RonholtetaZ. , 1976). A summary of foreign fish catch observed

in the Yakutat and southeast Alaska region revealed walleye pollock as the

third-most important fish species throughout most of 1978 catches (Smith and

Hadley, 1979). The CPUE was highest (702.3 kg/hr) during October through

December.

The overall mean biomass of spiny dogfish in the present study (0.7 g/m2)

was greater than the overall mean biomass of spiny dogfish from the 1976
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survey from Yakutat Bay to Cape Cleare (0.01 g/m2) (Ronholt  et a2., 1976).

The biomass did however increase from west to east in the 1976 survey.

FEEDING STUDIES

Arrowtooth flounder (Atheresthes stomias)

Feder and Jewett (1980a) found fishes to be the main prey of arrow-

tooth flounder from the Kodiak Island area. Simenstad (1977) reported

mysids and fishes in stomachs of this species also near Kodiak Island.

Smith et aZ. (1978) found fishes and crustaceans as the most frequently

occurring prey of this species from the northeastern Gulf of Alaska.

Fishes, shrimps and other crustaceans were also the most important prey

of the arrowtooth flounder examined for the present study.

Rex sole (G2zjptocephalus zackhus)

Stomachs of rex sole examined for the present study contained mainly

polychaetes, with amphipods, shrimps and other crustaceans occurring sec-

ondarily. Smith et az. (1978) also found polychaetes to be the primary

food of rex sole. Pelecypods and crustaceans were next in importance. The

results of the present study are consistent with those of Smith et az. (1978),

and indicate that the rex sole from the northeastern Gulf of Alaska preys

mainly on polychaete annelids.

Flathead sole (HippogZossoides eZassodon)

Ophiuriods, (especially Oplrhra sax?si),  shrimps, and other crustaceans

were the most important prey of flathead sole from the northeastern Gulf of

Alaska in the present study. This agrees, in general, with Smith et az.

(1978); who found euphausiids and @h~ura SUPS; to be the main prey of

flathead sole from other areas in the northeastern Gulf of Alaska. The

few flathead sole that were examined from Cook Inlet were mainly feeding on

ophiuroids and crangonid shrimps (Feder et aZ., 1980b). Rogers et al.

(1979) found PandaZus boreaZis to be the most important prey of flathead

sole from waters near Kodiak Island. Simenstad (1977) reported mysids,
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shrimps and fishes were important prey, in decreasing frequency of oc-

currence, in flathead sole near Kodiak Island.

Butter sole (Isopsetta  ?kolepis)

Over half the butter sole examined for this study were empty. Those

which were feeding contained mainly ophiuroids (primarily O@iura SOS{),

polychaetes, and crustaceans. Simenstad (1977) found polychaetes,  bivalves

and gastropod in stomachs of this species near Kodiak Island. Hart (1973)

listed the food of butter sole from Washington state waters as chaetopod

marine worms> young herring> shrimps> and sand dollars (no order of impor-

tance was given). In general, these results are in agreement as to the

major groups of food utilized by butter sole. Specific differences are

probably attributable to geographic variation in the distribution of prey.

English sole (Paxophrys Vetulus)

The English sole examined for this study contained mainly polychaetes,

with ophiuriods,  crustaceans and bivalves occurring less frequently. Hart

(1973) listed clams, other mollusks , marine worms, small crabs and shrimps,

and brittle stars as the prey of English sole (no order of importance was

given) . In general, these results are in agreement as to the major groups

of food utilized by English sole.

Dover sole (tierosto?rtus  pac<fious)

Smith et aZ. (1978) reported polychaetes, ophiuroids, pelecypods and

crustaceans as the dominant food of clover sole from stations in the north-

eastern Gulf of Alaska. Simenstad (1977) found gammarid amphipods, poly-

chaetes, and shrimp, in decreasing order of importance, in stomachs from

this species near Kodiak Island. In the present study, ophiuroids, mollusks,

and polychaetes  were the most frequent prey of this species. Thus, feed-

ing habits of clover sole appear, in general, to be uniform throughout the

northeastern Gulf of Alaska.
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Pacific halibut (H@pogZossus  stenoZepsis)

The items most frequently consumed by Pacific halibut in the present

study (53 cm in length) were fishes, snow crab, and other crustaceans.

Reports from the International Pacific Halibut Commission (IPHC) state that

fishes become the predominant food of individuals over 10 inches (25 cm)

in length (IPHC Rept. No. 28, 1960). Novikov (1968) found that Pacific

halibut less than 30 cm fed primarily on crustaceans while those from 30

to 60 cm consumed mainly fishes, with crustaceans second in frequency of

occurrence. Feder et aZ. (1980b) found unidentifiable fishes, snow crab,

and miscellaneous crabs, shrimps and fishes as the most frequently found

prey in Pacific halibut in Cook Inlet. Rosenthal (1978) reported crabs

(Canee~  branneri and Pugettia g~aciZis) were most frequently found in sto-

machs of this species from the northeastern Gulf of Alaska. Gray (1964)

found Dungeness, king and snow crabs to be important food items in Pacific

halibut near Kodiak Island. In general, Pacific halibut food habits are

similar throughout their range.

Starry flounder (PZat5ehthys  stelZatus)

Jewett and Feder (1975, unpublished OCSEAP data on file, National

Oceanographic Data Center) found that starry flounder, collected from

the northeastern Gulf of Alaska (principally collected adjacent to Icy Bay)

in June, fed exclusively on clams. In the present study, in November, one

third of the starry flounder examined were empty and the remainder contained

mainly ophiuroids. Starry flounder examined in Cook Inlet in October were

mainly feeding on the clam Spisu?a poZynyma (Feder et aZ., 1980b). Rosenthal

(1978) reported herring eggs, brown algae and eelgrass were most frequently

found from stomachs of this species in Prince William Sound. Ophiuroids

were also a major source of food for starry flounders in the northeastern

Bering Sea (Feder and Jewett, 1978, Jewett and Feder, 1980). Starry floun-

der from Washington fed mainly on priapulids, nemerteans, polychaetes, and

lamellibranchs  (Miller, 1967). The starry flounder exhibits seasonal varia-

tion in feeding (Jewett and Feder, 1976). It ceases feeding in winter, and

does not begin again until about June. From the present study, it appears

that consumption of food may taper off by mid-November.
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Rock sole (Lepidopsetta bilineata)

Crustaceans, ophiuroids, and polychaetes were

sole examined for this study. In general, food of

the main prey of the rock

rock sole from the north-

eastern Gulf of Alaska in the present study was similar to that described

by other authors (Feder and Jewett, 1980a; Feder et aZ., 1980b; Smith et aZ.,

1978; Rogers et aZ., 1979; Simenstad, 1977). Rosenthal (1978) reported

herring eggs and sand lance (Ammc@@es h.eampterus) as frequent prey in sto-

machs of this species in Prince William Sound.

Sand sole (Psettiehthys melanostietus)

Miller (1967) found sand sole to feed primarily on fishes, with mysids,

shrimps and squids playing less important roles. Four of the ten sand

sole examined for the present study contained food, and contained the re-

mains of fishes in their stomachs.

Sablefish (AnapZopoma fimbtia)

The most frequently found prey in stomachs of sablefish examined for

this study were fishes, jellyfishes, amphipods and shrimps. Feder and

Jewett (1980a) reported sablefish from the Kodiak Island area to feed ex-

clusively on Pacific sand lance (Anmodytes hexapterus). Rogers et aZ.

(1979) reported fishes, primarily osmerids, and euphausiids as the primary

food of sablefish. Thus, with the exception of jellyfishes, food of sable-

fish is generally similar throughout the Gulf of Alaska.

Walleye Pollock (Theragra ehaZeograma)

Walleye pollock  examined for the present study contained mainly shrimps,

amphipods (probably Parathemisto)  and euphausiids. Smith et aZ. (1978)

found euphausiids to be the predominant prey of walleye pollock from another

area in the northeastern Gulf of Alaska. The walleye pollock examined in

Cook Inlet mainly contained crangonid and pandalid shrimps and unidentified

Crustacea (Feder et aZ., 1980b). Rogers et aZ. (1979) and Simenstad (1977)

found mainly shrimp,

Island. Pink shrimp

euphausiids, and fishes in walleye pollock near Kodiak

(PandaZus boreaZis)  and euphausiids were the major
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p~ey of walleye pollock examined by Feder and Jewett (1980a), also from

waters near Kodiak Island. Feder and Paul (1977) report the amphipod

Parathemisto and the pink shrimp as dominant prey for walleye pollock in

Prince William Sound.

pacific cod (Gadus mac~oeepkahs)

Jewett (1978) and Feder and Jewett (1980a) found fishes, snow crab,

shrimps, and amphipods to be the most important prey of Pacific cod, near

Kodiak Island, Alaska. Simenstad (1977) found euphausi.ids, shrimps and

fishes as the most important prey in Pacific cod, also near Kodiak Island.

Miller et aZ. (1978) found shrimp to be the main prey of this species in

Port Townsend Bay, Washington. Feder et aZ. (1980b) found snow crab and

crangonid shrimp to be most frequently found prey in Pacific cod from Cook

Inlet. The present study yielded similar results i.e., shrimps, snow crab

and cephalopods were the most frequently consumed prey.

Rockfishes (Sebastes spp.)

Little is known about the food or feeding habits of the Scorpaenidae.

Of the four species examined for this study (shortspine thornyhead, Pacific

Ocean perch, rougheye rockfish , and bocaccio) Hart (1973) listed food of

only bocaccio. Five of the six bocaccio examined for this study contained

unidentifiable remains. Small fishes were considered by Hart (1973) and

Feder et al. (1974) as the main prey of this species. Crabs, squid and

octopus also form part of the diet for California representatives of the

latter species (Feder e~ az., 1974).

Rosenthal (1978) examined stomach contents of four species of rockfishes

from the northeastern Gulf of Alaska. Quillback  rockfish (Sebastesmaliger)

preyed on gammarid amphipods, mysids, cumaceans,  and caridean shrimps.

China rockfish (Sebastes  nebuZosus) consumed mainly the ophiuroid (?pkiopholis

aeuleata and small crabs, including Pugettia graciZis and Cancer oregonensis.

Black rockfish (Sebastes meZanops)  contained mainly pelagic organisms in-

cluding jellyfishes, fishes, amphipods, and swimming polychaetes. Two

yelloweye rockfish (Sebasties rubetimus)  examined by Rosenthal contained
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the lithodid crab PZacetron wosenssensk~<. Hart (1973) reported crustaceans

and lingcod eggs as food for this species. Pereyra et aZ. (1969) reported

the food of yellowtail rockfish (Sebastes  j7avi&s) from Washington state

to be northern lampfish (Stenobraehius Zeucopsarus)  , crustaceans, and squid.

In near-shore waters, this species consumed mainly amphipods (Miller et az.,

1976) .

All Pacific Ocean perch (Sebastes a’hrtus) examined for this study were

empty; probably the result of regurgitation due to barotrauma. Carlson

(1976) found that small Pacific ocean perch fed primarily on copepods and

euphausiids. Larger fish consumed larger prey, including pandalid shrimps

and fishes. Somerton (1978) also found Pacific ocean perch to prey mainly

on planktonic  crustaceans; especially the euphausiid T@sanoessa  spinifera.

Rougheye rockfish from the present study preyed mainly on shrimps and

small fishes. Shortspine thornyheads

shrimps. No record of feeding habits

Spiny dogfish (SquaZus acanth.ias)

Fishes and shrimps were the most

were also found to prey mainly on

for these two species was found.

frequent prey of spiny dogfish examined

for this study from the northeastern Gulf of Alaska. Hart (1973) listed

fishes, euphausiids and other crustaceans, including shrimp as the principal

prey of this shark (no order of importance was given). Spiny dogfish were

considered by Hart to be opportunistic feeders. Thus, the type of prey

utilized probably depends on the prey species present in a particular area.

Sculpins (Cottidae)

Both blackfin (MaZaeoeottus k~ncaidi) and spinyhead sculpins (Dasycottus

sefi@er) examined for this study preyed predominantly on crustaceans, espe-

cially shrimps, mysids, and amphipods and on polynoid polychaetes. No pre-

vious reports of feeding habits for these species have been reported. Two

larger species of sculpins in Kodiak waters, l@oxoce@a2us spp. and HemiZe-

pidotus jordani, were shown to feed primarily on crabs, including Chionoecetes

bairdi and Hyas Zyratus, with a variety of other organisms occurring second-

arily (Jewett and Powell, 1979). Rosenthal (1978) reported antlered sculpins
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(Enophrys  d{ceraus) most frequently feed on the green urchin (StrongyZoeentrotus

droebaeh;ens?k),  limpets, and hermit crabs in the northeastern Gulf of Alaska.

Myoxoeephalus sp. consumed mainly brachyuran crabs, pacific herring (Ci?upea

harengus paZZasi) , and herring eggs. Simenstad (1977) found l@oxocep7uzZus

spp. near Kodiak Island and Cook Inlet feeding primarily on pandalid shrimps,

fishes and euphausiids. Thus, sculpins appear to be voracious benthic pre-

dators, consuming a wide variety of organisms opportunistically.

Sunflower sea star (Pycnopodia  heliantho{des)

F@nopodia h.eZianthoides  examined for the present study, consumed pri-

marily gastropod, ophiuroids, and bivalves. The gastropod included

Mit~eZZa gouZdi, Natica sp., Bueeinumpolare,  and Neptiunea sp. Mmulana SP.

was the most common bivalve and Oph.iura smsi was the common ophiuroid.

Jewett and Feder (1975, unpublished OCSEAP data on file, National Oceanographic

Data Center; Feder et az., 1980) also found mollusks and echinoderms to be

the dominant prey of P. heZianthoides from the northeastern Gulf of Alaska

with the echinoderms Ctencdiscus ctispatus and @hiura sa.mi the most

frequent items encountered. The gastropod Colus haZZi, ~tre~la gOutiS~

Solarie~Za  obscura, Natica ckuea and Oenopota sp., and the bivalves Serr@es

groenZand~cua and (Xinocardium ciliatum were also common. Feder and Hoberg (1981)

also found gastropod and bivalves as the main prey of P. heZ~anthoides from
Prince William Sound.

Paul and Feder (1975) found P. heZianthoides from intertidal and sub-

tidal areas in Prince William Sound feeding mainly on small bivalves, espe-

cially @tiZus eduZis in the former area and NueuZana fossa in the latter.

Prey in excess of 30 mm was rarely taken.

Thus, P: heZianthoides is an opportunistic generalist in feeding habits.

Its diet is probably determined by the relative abundance of suitable prey

species.

Dungeness crab

Dungeness

(Cancer mag{ster)

crab examined in the present study fed mainly on bivalves,

with crustaceans and

and YoZdia spp. were

polychaetes  occurring less frequently. NucuZana spp.

the bivalves most often found in stomachs. Both of
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these genera occurred commonly in van Veen grabs. Some items such as dia-

toms, Foraminifera,  and Hydrozoa were probably consumed inadvertently,

along with sediment, while the crab was foraging for food.

Feder and Paul (1980) also

common prey of C. magister from

case, juvenile Spisula polynyma

since juveniles of this bivalve

found small bivalves to be the most

stations in Cook Inlet, Alaska. In this

was most frequently utilized. However,

species did not occur commonly in benthic

samples from these stations, the high incidence of predation on them was

probably a reflection of preferential selection of prey by size (Feder and

paul, 1980).

In general, the Dungeness crab appears to be opportunistic in feeding

habits, preying selectively on small bivalves. Utilization of particular

species probably depends on size as well as abundance.

Snow crab

Snow

mollusks,

(Chionoecetes bai~di)

crab examined for this study preyed predominantly on polychaetes,

small crustaceans and brittle stars. Other common items such as

Foraminifera, diatoms and sponge spicules were probably consumed inadver-

tently with sediment during feeding. Adult C. bairdi from the southeastern

Bering Sea fed mainly on polychaetes  while juveniles fed mainly on crusta-

ceans, polychaetes  and mollusks (Tarverdieva, 1976) . Paul et aZ. (1979)

and Feder et aZ. (1980b) examined stomachs of C. bairdi from lower Cook

Inlet and found the main food to be clams (Mzcoma SPP., SpisuZa pO@??.~a,

and NucuZa tenuis), hermit crabs (Pagurus  spp.), barnacles (Baknus spp.)

and sediment. Chiorweeetes bairdi from Port Valdez contained polychaetes,

clams, young C. batrdi, other crustaceans and detrital material (Feder,

unpublished data). Snow crab with carapace widths < 40 mm, from waters

near Kodiak Island, consumed mainly mollusks, crustaceans, polychaetes,

and foraminiferans , while those > 40 mm contained crustaceans, fishes,

mollusks and polychaetes (Feder and Jewett, 1980a).

Snow crab from lower Cook Inlet apparently fed on organisms in propor-

tion to their

aZ., 1980b).

abundance in a

However, Feder

particular area (Paul et aZ., 1979; Feder et

and Jewett (1980a) suggested that the organisms
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preyed upon in Kodiak waters were not necessarily the dominant benthic

species present. L7r&vzoecetes  bairdi appeared to have preferences for

certain prey. The general food-groups utilized by C7rionoeeetes spp. were

shown to be similar throughout the range of these crab (Feder and Jewett,

1980a) . Thus, C. bairdi probably selected items belonging to specific food-

groups which were also relatively abundant in the area.

POLLUTANTS ON THE BOTTOM

A variety of materials , including plastic refuse bags, were reported

from the northeastern Gulf of Alaska by Jewett (1976). Fifty-seven percent

of trawls from this area contained refuse. Feder et aZ. (1978) also re-

ported man-made debris in 41 percent of trawls from the Bering Sea in 1976.

Similar materials were found in 24 percent of trawls from the present

study. Since all stations from which refuse was found were within approxi-

mately 45 km of shore, this material was either deposited well within the

50 mile limit or represented debris from an onshore movement of refuse

originally deposited at a greater distance from shore.

VIII . CONCLUSIONS

Trawl data and feeding data that have been analyzed to date broaden

our knowledge of various aspects of the distribution, abundance, and

general biology of the more important invertebrate components of the NEGOA

shelf. Implicit in the current study is the vast amount of the survey

region that could not be sampled by trawl, grab and/or dredge.

Trawl data were obtained from 42 offshore and 3 Yakutat Bay stations.

Van Veen grab data were obtained from 27 offshore and 7 Yakutat Bay sta-

tions. Data were mainly obtained in Priority Area 1. These stations re-

present a reasonable nucleus around which a monitoring program can be

developed.

The phyla Cnidaria, Mollusca, Arthropoda, and Echinodermata made up

88.4 percent of the invertebrate biomass of the offshore stations. Impor-

tant taxa within each phylum were Metz%dium seniZe (Cnidaria), Pecten

e&nus (Mollusca), Cancer magister (Arthropoda), and Strongylocentrotus

spp. (Echinodermata),  respectively.
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The feeding data compiled for numerous benthic species in this report,

in conjunction with similar data compiled for these species from other

areas investigated by OCSEAP,  should contribute to an understanding of

the trophic role of these organisms.

IX. NEEDS FOR FURTHER STUDY

Many of the species encountered in trawling operations undergo sea-

sonal migrations. For this reason, it is important to obtain seasonal

data on the distribution, abundance and biomass of these organisms, as

well as their trophic relationships. As a result of the current study,

a data base for the designated area was established for the month of

November 1979. If disturbances to the environment occur during other

months, no data are available for comparison. Therefore, if further study

is conducted within the study area, a seasonal approach is strongly advised.

In addition, studies on the toxic effects of hydrocarbons on the biology

of many of the commercially-important and ecologically-important species

should be initiated prior to petroleum exploration and development.

x. PROBLEMS ENCOUNTERED

During the November :979 NEGOA cruise , aboard the NOW ship LfLzZer

Freeman, problems were encountered with gear inadequacy. The research

proposal stated that “at least three 400-mesh Eastern otter trawls” be

supplied by OCSEAP. Subsequent phone conversations with OCSEAP-Juneau

verified that two new trawl nets would be supplied by the National Marine

Fisheries Service. Once the cruise began, it was realized that only two

well-worn nets had been supplied, rather than new ones. The used nets

were easily torn and trawling on marginal bottom was precluded. As a

result, many of the 26 stations deemed untrawlable  might have been trawled

if proper gear had been available.

Only a limited number (7) of the pipe dredge samples were analyzed due

to time constraints.
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TRAWL DATA

NORTHEAST GULF OF ALASKA

NOAA SHIP MILLER FREEMAfl

Cruise No. 795, November 1979
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- - - - - -  T A R T  - - - - - - - - - - - - - F i n i s h  - - - - - -  -----FIIDPOIN
CR&E S T A T  TOJ ‘iEAR D,cTE. TIME LATITU~E  LONGITUDE LATITUDE LONGITUDE ‘i ‘
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4’ # COI)E

LATITUDE LON ITUDE
DEPTH FIsHED (METERs)

YYMMDL)  HH:4M  .DEG  MIN D E G  MIN DEG MIN DEG M I N DEG MIN DEG MIN MINS (KM) MIN MAX AVC

FN795  106G 1 OTH 791106 0759 58 29.6N 1 3 8  56.3W 5 8  30.lN 1 3 8  53.3W 30 2 . 7 8 8 6 . 0  - 9 1 . 5 8 8 * 8

TAXON CODS TAxONOMIC  NAFIE

INVERTEBRATES
5333110302
6801040501

ZLASSOCHIRUS  CAVIilANUS
NE91ASTER  AE(2UAL15

6603090611 OPHIURA  SARSI

VERTEEF’ATE5
7602050201
7917020102

SCUALUS,  ACA”NTHIAS
AThEPEsTHES STONIAS

79170.20701 HIPPOGLOSSIJS  STENOLEPIS
7917020901 LEPIOOPSETTA i31LINEATA

--~--~----;COU~~S  - -- - - - - - - -- -------;-;--WEI~HT  ( G R A M S )- - - -- - -- - -- --

,0 /KM i /KM

1 0 . 4 0 . 4  0 , 0 0 0 0 3 2*O 0 . 4 0 . 7
0 . 4  0 . 0 0 0 0 3

25; 9;::
4 . 0 0 . 8 1.4

8 9 . 9  0 . 0 0 7 3 7 4 8 0 . 0  9 8 . 8 1 7 2 . 7

TOTAL 9 0 . 6  0 . 0 0 7 4 3 1 7 4 . 8

4 . 3 1.1 0.00009
1: 14.5 3.6 0.00029
13 18.8 4.7 0.00038
43 62.3 15.5 0.00127

7;:::: 2CI:; 2625.9
61.2

17200.O  47.8 6187.1
1130000 31.4 4064.7

TOTAL 2 4 . 8  0 . 0 0 2 0 3 1 2 9 3 8 . 8

CONNENTS
STOMl\CHS: 20 ROCK SOLE; 4 DOGFISH SHARI(; 11 HALIBUT. ALL
HALIbUT  hERE  CAUGHT ON 9 NOVEMBER WHILE TRAWLING FOR LOST CTDO
EL4SSOCHI’?US  CAVIMANUS  IN RUCCINUM  5P. S H E L L .

/M SQ

0.00006
0.00012
0.01415
0.01433

0.21524
0.00501
0.50714
0.33318
1.06056

8DTTOM  WATER TEMPERATURE “C = 10.4

.

.

. .
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000033OOTO
0000sOO5O.
00005 S
OOS.t9O
ooscroeoo.o
000065000156O003IOOI8.Q
000cao
o.oSs8o.00S.
OO003.
o.0000
0000rsOOS85
O'OIOBô
OOS8àoos so
O'03107
o.00sa

00
o.0000oorsrs0'000

0' 000 18
0000

0'OOO.IO
o.o0000'OO T.O
o.000o.
0' 00
0'OO50
0' 00030
0.000sso'000c'
0000T I
0.0000'
0.o005o.00010.000ss
0000sc0.0000.t
0.0000.
0.000.w
a' a ooc

0005
0' 00059
0.000'I0'O00T
O'0O3Q
0.o000
0.000c

o.000r
O000o5
o.0000
0' 0058 T
0.or.10000rr0.o0o.
o.00o0.
0'0000
000 Ja0.00o0
0'OT Ira

NORTHEAST 61JLF OF ALASKA BEt~THIC  TRAWL DATA - MILLER FREEMAN 795 - NOVC1979 BR6B 0 2 / 1 4 / 8 1 PAGE 2 “’

- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E
CRLfE  ST$T T(I!*I  GEAR DATE TIME LATITUOE  LONGITUDE LATITIIDE  LONGITUDE LATITUDE LONGITUOE  FISH F~;&fD

DEPTH FISHEO (METERS)

# CODE YYMMDD  HHMN LJE(i  MIN DEG MIN DF.G M I N  DE6 MIN
- - - - - - - - - - - - - - - - - - - - -

DEG MIN DEG MIN MINS MIN MAX AV6

FN795 105G 2

TAxON CODE

INVERTEBRATES
3200000000
3302003090
3303000000
4801700201
4904O8U1O2
490529O1O1
4905320128
4905330202
4905330801
4907010101
+907120200
5333060107
5333060301
533311[J206
5333110216
53331103OZ
5333121002
5333170201
6702050301
6801020100
6801040104
6801040S01
6EO1O4O6O2
68010$30105
6801110103
6801120408
6801120901
6802O4O1O1
7203030402
9111111111

VERTEf5RATES
7602050201
7903010201
7909020701
7915043301
7915043101
7~150441J3
7’)15050401
7917022102
7917020501
7917020601
7917020701
7917020901

O T B  7Q1106  1 0 3 6  5 8  33*1N  1 3 9

TAxONOMIC  NAME

PI)qIFERA
;fYPli070A
..RTH026A
CRUCIGERA  IRREGULARS
CHLAMYS  RUBIDA
FUSITRITON  OREGCINENSIS
i3uCCINUM  PLECTRUN
!3ERI’IGIUS  KENiNICOTTI
NE?TUNEA LYKATA
Rf)ssIA  PACIFICA

~$~%% DALLI
AF!GIS  LAP
PA5UI!US  SETOSU5
PA6URU5  CONFRAGOSUS
ELAS50CHIRUS  CAVI14ANUS
L()?H~LIT}loDEs  FoRAfr!INATus
HYIIS  LvDATl;~
LACULU
01P5ACASTER 5PPe
CERAMASTER  PATACWNICUS
MEOIASTER  AEQUALIS
PSEUDARCt{ASTER  PARELIIHE$~RIcIA LEvIu5cuLA
CROS5ASTER  PAPP05US
LEPTASTE~!IAS i+LLODES
LETHASTEKIAS  NANIMEIJSIS
ALLOCENTROTUS  FilAGILIS
l+ALCCYlqTHIA  IGABOJA
UNIDENTIFIED ANIMAL MATER

.,l.-!.”d
Js.C8LIFOE.NIANUS

MIWALUS  ACANT1-ilAS
CLUPLA HARENGiJS  PALLASI
THCRAGI:A  CHALCOGRAMMA
PSYC~ROLUTE5  PARADOXUS
RACULIMLIS  ASPRELLUS
TRIGLOPS 14ACF.LLUS
ASTE170THECA  ALASCANA
ATl+EQEsTHES  STOMIAS
GLYPTOCEPHALIJS  ZACHIRUS
HIPPOCJLOSSOIDES  ELASSODON
HIPPOGLOSSUS  STENOLEPIS
LEPIDO?SETTA  BILINEATA

0 . 3 W  5 8  32.2N  1 3 9  2.4w 30 2 . 2 2 1 1 1 . 6  -  1 1 3 . 5 1 1 2 . 6

------
RAw

lAL

TOTAL

---~COUNTS-----:~----
IKM

O*2
092

1 9 . 2
g::

1 . 3
1 . 3
1 * 3
3.!3
O*4
O*4
p~

2 * 1
2 . 7
0.2
0 . 6

2 1 . 1
1.1
1*5

1 2 . 5
9 . 2
0 . 4
8.8
1 . 5
3 . 6
0 . 2
1.0

3;:;

4.8
0.1
0 . 2
2 . 2
0.3

4 6 . 4
8 . 4
091
2 . 8
006

005
O*5

4;::

;:$

3.2
3.2
9.0
0.9
0.9
3-2
2-7
5*O
6s3
0.5
1.4

49.5
2*7
3*6

29-3
21-6
0.9

2007
3.6
8.6
0.5
2*3

235.1 0-01927

136*5
0.5
lg:~

099
;:~

lw;

0.5
11*3
2.3

-------;--~--WEI:HT

15.0 0.1
330.0 3.1

8,0 0.1
10000 0.9
80.0 0.7

840-0 7.9
62.0 g::

620-0
295.0 2.8
765-0 7*2

5.0 O*O
1.0 0.0

10*O 0.1
75.0 0.7

114500 IO*7
187s0 1.8
50800 4-8
95.0 0.9

0.3
R: 0.2

215.0 2.0
l;;w:g’ 1303

7*O
6-0 0.1

563-0 5.3
25e0 0.2

28$:; 2,7
0.1

200.0 1*9
2000.0 1807

438~~~:~ 8 7 , 6
;::

376.0
10*O 0.0
2 0 . 0 0 . 0

1 9 7 . 0 0 . 0
3 0 . 0 ::$

11100.0
3:7WI:: 0,8

092
431OO*O 806
2371,0 0.5

(GRAMS)  -------:~-;;-
/Kt4

608
148e6

3.6
45.0
36*o

378-4
27,9

279=3
13209
344*6

2.3
0 . 5
4 . 5

33.8
51508
84.2

228*8
42.8
1508
1 1 . 3
96.8

:%;

2.7
253.6

11.3
12::$

90.1
9 0 0 . 9

4811-7

1973;:::

16~:;
9*O

88*7
13*5

w::;

364m9
19414.4
1068.0

0.39440

l:::;:;;

0 , 0 1 3 8 8
0 . 0 0 0 3 7
0 . 0 0 0 7 4
C)I:l;::

0 . 4 0 9 8 4
0 . 1 4 0 3 0
0.02991
1 . 5 9 1 3 5
0 . 0 8 7 5 4
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NORTHEAST GULF OF .4LASKA BENTHIC TRAWL DATA - MILLER FREEMAN 795 - NOV*1979 BR6B 0 2 / 1 4 / 8 1 P A G E  4

CR~SE ST]T T$d GEAR
- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -

DFITE
- - - - - M I D P O I N T  - - - - -

TIME LATITUDE LONGITUDE LATITUDE LONGITUDE LATITUDE LONGITUDE ~;~fi F;;&’fD
DEPTH FIsHED (METERS)

CODE  YYLIMDD  Ht+NN D E G  MIN I)EG M I N
- - - - - - - - - - - - - - - - - - - - -

D E G  MIN DEG M I N D E G  MIN DEG MIN MINS MIN MAX AV6 ~

0T!3 7 9 1 1 0 6  1 2 5 7  5.5 38s5N  1 3 9 2*2W 5 8  37*ON  1 3 9 3*3W 29 2;59 1 4 6 . 4  -  14604 14604FN755  1 0 5 F 3

TAXON CCIDE TAxC)NOMIC  NAME --~--;----;COU;;S-----;;-~;- -------;--;--WEI~HT  (GRAMs)-------;;-;;-
/KM /Kt4

INVERTEBRATES
5333121002 LOPHC)LITHODES  FORAMINATUS 2  1 0 0 . 0

TCJTAL

VERTEBRATES
7602050201 SfXJALIJS ACANTHIAS
79090.?(1401

x
GACU5  NACROCEPHAL  S

7915IJ301O1 AIV3PLCIPOHA  FIMWiI
7917020102 ATHERE5TtiE5 STOflIAS
7917020501 13LYPTOCEPHALU5  ZACHIRUS

.- 7917020701
7917020901

tiIPP(lGLOSSUS  STENOLEPIS
w 7917021401

LEPIDOPSETTA  BILINEATA

u
PAROPHRYS VETULUS

TOTAL

0a8 0000006

0m8 0-00006

4594.0 100.0 1773.7 0.14539

1773.7 0.14539

6-2 0-00051
301 0.00025

831*7 0*06817
59e5 0,00487
22.4 0000184
15*4 0000127
0e8 0.00006

10-0 0-00082

949*O 0.07779

26400.0 1.3
49800e0 2e4

1736400-0 84-3
123400=0 6-0
13600,0 0.7
86200.0 4,2
180000 0.1

22600-0 1*1

10193.1 0-83550
19227*8 1s576 5

670424.7 85;::;:3:
47644.8
5251,0

3328109
0.43041
2-72802

695.0 0.05697
8725-9 0.71524

795444.0 65e20033

COMMENTS
STCMACH5: 20 BLACK COD; 13 ENGLISH SCLE; 15 PACIFIC HALIBUTO



8000.0 1.01 
0E100.0 6.1 
000.0 
c0000.o 1.1 
s1000.o .1 
s1000.0 .1 
1v000.0 c3.8 
0000.0 4.0 
s1000.0 i.1 
80000.0 V.0 

O3O
S'O

IQ'O
sco

TO O'01303
T90à OOT9.o o.00s
I9 OOOT3
8Q OOOO.
I O.00SS

rI3. O'OOà5
r.r o'oroo
96 OOQàTi

arosoaora I .1050 .101
1ô I !o5ocor
.iar osoorI 1o50 I os
.1 ô I 0? 0 TOT
iaIoI0sor.iaro'ors.orororor.iaoaosoor.1aooso3os
IeO3OIOSOI
A 0 ? os 010
-1oso050JVIE?

rEbIfJOb2Ellv &IrliIEviv
HIbsoQro22n2 21F1orEbI2
HIbbCcro?2cToEz Erv22oDOw
'rAblocEbHvrn7 VCHIbfl2
IIHEuE2IHE2 21OIiIV2

1chroboviv hIWFitIV
2E?V'1O1OR112 vrvcvlri2
2EGV?1E2 bVflCl2bIt4fl2
2EV2.LE2 vrEru.1vwn2
1HEV1V ci:vrcovtswvJ2E4fl2 iObOVX
crnhEv HVtE'lQfl2 bVrv2I

V1V KIWCVIDI
2jnvrn2 VCt!WIH!V2 OLOO.0 à.S1 

L000.0 8.L 0000.0 .0 
1s000.o .s 
88000.0 £.8 0000.0 .O 0000.0 .0 
c000.o .ii 
ao00.0 c.v 8SSO.O S.S 
sa000.0 a.v 0à00.0 Q. 
1s000.0 e.s a000.0 8.8 soaoo.o

13Q000
a000.o

Joo.o
oo.o

3àOOO
I1.1OO'O

8000
oo.o

Q0000
S800
T.oc000000.o

.TaO ocrcS3
000ao

5J5S30 T.13aa
1B OISO8TàT3Ô I'aàcOTS'O 105807
93cca 05188

OOSQ
r.ao oori

sr or.cor100! 000859
T8 OOOSrsa.o oroci

ro's rosr

NORTHEAST GULF OF ALASKA EIENTHIC  TRAvJL  DATA - NILLER  FREEMAN 795 - NOV*1979 BR6B 0 2 / 1 4 / 8 1 PAGE 5

CR;SE S T A T  T:W ~F&
- - - - - - S T A R T  - - - - - - - - - - - - - F I N I S H  - - - - - -  -----N1 P O I N T  - - - - -

!~~:j;~r) ~;;~  LAT1TU3E  LCNGITUDE L A T I T U D E  L O N G I T U D E  LATITUD  L O N G I T U D E  ~~~~ F~$~fD
DEPTH FISHED (METERS)

# D E G  MIN DEG M I N DEG NIN DEG MIN
- - - - - - - - - - - - - -  -------

OEG MIN DEG MIN MIN MAX AVC

FN795 105E 4

TAxON CODE

INVERTEBRATES
49052%0101
5333040103
5333040204
5333170302
6801040501
6801049602
6801060101
6901121201
btiO~0301~l
6802040101

OTB 791106 1610 58 46e5N

TAxONOl\IC NANE

FUSITRITON  GREGOP!EI’SIS
PA!40ALu5  JO!?EAR1
PANOALUPSIb  CISFAR
CHICIVOECETES  BAIF!DI
14EDIASTER  AEt’NJALIS
PSEUDARC}IASTER  PARELI1
CTENODISCUS  CkISPATUS
PYC’+3POD1A  hFLIAkTHOIDES
13F!IS4STEP TCWilSF.}!DI
ALLCCENTROTUS  FF:AGILIS

139

TOTAL

4*4W 5 8  45.ON  139 3*9W 30 ‘ 2 . 7 8 2 2 3 . 3  -  2 4 1 . 6 2 3 2 . 5

---------~COUNT5-----i;-;;- -------;--~--WEI~HT  (GRAMSI-------;;-;;-
/KM /KMRAw

vER

coNINENTs

35
5

$::;

l;:$

3.1
3.1

18.6
;::

106

3.3
0.5
O*1
O*7
2.2
0.1
O*1
3.0
2.1

72.1
2.0

11.5
0.7
1.8

46.4 0 s 0 0 3 8 0

TOTAL 381.7 0=03128

s?oN(,E GRoWING ON FUSITRITON  (3) 12 PANDALOPSIS  DISPAR F E M A L E S
q/~,f<l+ER LGGS  011 PLEOPODS;  22 PANDALUS  J O R D A N I  F E M A L E S  W/BLUEISH
~~~j*ON  PLELIPODSO STOMACHS: 10 ARROWTOOTH FLOUNDER: 10 FLATHEAD
.,.

5+:$
$:1

;::

3.3
l::;
9s6

7.1
0.5
0.0
O*O
0.8
O*1
0.1
203
4*6

71.6
0.5
7,8
1s8
2*8

1654.7 0.13563

2 7 2 7 0 6 . 5  2 2 * 3 5 2 9 9
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NORTHEAST GULF OF ALASKA 13ENTHIC Tt?AWL DATA - MILLER FREEMAN 795 - NOV01979 BR6B 02/14/81 PAGE 6

CRI&E ST;T TOW GEAR
- - - - - - S T A R T  - - - - - - - - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T  M E

PATE 1TIME LATITUDE LONGITUDE LATITUOE LONGITUDE LATITUDE LONGITUDE F SH
D E P T H  FISHED  ( M E T E R S )

# CODE YYMMDCJ  HHMP,  I)EG MIN DEG MIN
F~#D

D E G  NIN  DEG MIN DEG MIN DEG MIN
- - - - - - - - - - - - - - - - - - - - -

MINS MIN MAX AVG

FN795 104G 5

TAxON CODE

INVERTEBRATES
490529O1O1
4907010101
5333110203
5333110302
5333170302
6801040602
6801060101
6802040101
6803060102

O T B  7 9 1 1 0 7  0 7 3 9  5 8  34*1N 1 3 9  21.4W 58 3500N  1 3 9  1809w 30 2,96 16407 -  166.5 16506

TAxONOMIC  NAME

FUSITRIT13N  OREGONENSIS
ROSSIA PACIFICA
PAGURUS ALEUTICUS
ELASSCICHIRUS  CAVIMANUS
CHIONOECETES  BAIRDI
PSEUDARCHASTER  PARELII
CTENODISCUS CRISPATUS
ALLOCENTRL)TUS  FRAGILIS
‘JphlOPHOLIS  RAKERI

VERTEBRATES
7602050201 SOUALU5  ACANTHIAS
7603020106
7909020701

RA.JA KINCAIGI
TlI~RA6~A  cHALCoGRAt4MA

7915010100 SE!3ASTES  SPPc
791503CI1O1 ANOPLOPOMA  FIMFiRIA
7915042200 NYOX9CCPHALUS  sPP.
7917020102 ATHERESTHES  STGMIAS
7917020501 GLYPTOCEPHALUS  ZACHIRUS
7917020601 HIPPOGL05SOIDES  ELASSODON
7917020701 HIPPGGLOSSUS  STENOLEPIS
7917020901 LEPIOOPSETTA  BILINEATA
7917021401 PARIIPIIRYS  VETULUS

COMMENTS

TOTAL

--~--~----~COU;;5-----;;-~;-
/KM

-------;--wEI$HT  (GRAMS)  -------;~-;;-
/KM

15 :::
3

1 . 2
: 2.4

4; 12:!
1*2

16: 65.5
2.4

12

12
42;

237;
394
100

;7
6

TOTAL. --

0.4
0.3
():;

l::;
70.2
1107
3.0
0.4
0.8
O*2

5.1 0,00042 14$::: 9.0
1.0 0.00008
100 0000008

0.1

2.0 0.00017
0.4

1%; 0.7
3.1 0s00025 42*4 O*3
14.3 0.00117 354.5 2.2
1.0 0.00 08

f!56.3 O*OO 62 1419;:1 8!:!
2.0 0.00017 3.0 0.0

86*O 0-00705

4 . 1  0 . 0 0 0 3 4 10909.1 0 . 5
3.1 0 , 0 0 0 2 5 5 4 5 4 . 5 0 . 2
4 . 1  0 . 0 0 0 3 4 7 9 3 . 9 0 . 0
1.0 0 . 0 0 0 0 8 448s5 O*O

1 4 3 . 3  0 . 0 1 1 7 5 3642;;:; 15.8
100 0.00008 O*O

800s6 0s06562 1 6 3 8 4 8 4 . 8  7;:;”
133*1 0.01091
33.8 0 . 0 0 2 7 7

l:;:;::$
3*6

5.1 0 . 0 0 0 4 2 4 5 4 5 4 . 5 :::
9 . 2  0 . 0 0 0 7 6 2:;fm@:;
2 . 0  0 . 0 0 0 1 7 O*3

1140.5 0.09348

2 FU51TRITON  HAVE GAsTRopoD EGGs AND sERpULID TUBEs oN oUTsIDE
OF SHELL. 1 FUSITRITON  COVERED W/SPONGEo ELASSOCHIRUS
CAVlf;tANU~  ARE FE1-iALE W~TH B L A C K I S H  COLCRED  EGGS*

fic~ff7~”cO~q  8E;O%kE~OLE;  3 HALIBUT; 10 FLATHEAD SOLE~
10 AR!?OWTOOTH  FLOUNDER.
ELASSCICHIRUS  CAVIMANUS.

2 OPHIUROIDEA  LIVING IN THE SHELL OF

496.5
8.2

24.6
j::;

119*8
1*O

4796.3
1*O

0.04070
0eOO067
0*00201
0.00294
0.00117
0.00982
0.00008
0.39314
0.00008

5497.5 0.45062

777362*8 63*71826

BOTTOM WATER TEMPERATURE “C = 6.0
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0 00011
0o00s
0T.k085.à8
o.oso5

0000oor
ossc'r
0003.0
ooaOc3
O03.?000.s0
o0o0
000133
000003
0013

000680
0000ia
003T000139
000jcc

000003
00000co.00S
O'0003o
000510

03 0' 00003O'3 0' 00003
0_QUOTa.

550 0.00"O00000c03 0' 000030'0OO.89'4 0000c'o
15_S 0' 00 1 00

O'0003Q

NORTHEAST GULF OF ALASKA BENTHIC  TRAWL DATA - MILLER FREEMAN 795 - 140v-1979 B R 6 B 02/14/Bl PAGE 7

CR~5E  5TAT T,]\w  GEaQ
- - - - - - S T A R T  - - - - - - -  - - - - - - F i n i s h  - - - - - -  -----Midpoint - - - - -

l_)ATE  TIME LATIT(JDE  LCNGITUDE L A T I T U D E  LO!4GITUDE  L A T I T U D E  L O N G I T U D E  i]%
DIST DEPTH FISHED  (METERS)

# # CODE YYLWTJD  HHI.IN DE6 M I  N DEG NIN
“FhW~D

DEG I.lIN oEG I#lN
- - - - - - - - - - - - - - - - - - - - -

DEG M I N  D E G  MIN MINS MIN MAX AVC

FFi795 1(J4F  6 30 2.96 247.1 - 247-1 247,1

TPxO14 CCIDE

INVEI?TE3KATES
48017401!)1
4bO174iJ102
4905290101
4905330300
4905330901
5333040103
5333040204
53~30601j00
5333110216
5333170302
6RO1O4O6O2
6801060101
6802030101
6803040201

~T~ 7 9 1 1 0 7  1 0 1 9  5 8  42*3:J 1 3 9  17alW. 58 41*6N 1 3 9  1906w
.

TAxONOMIC  NALIE ----------Cf)llhT\-----------

APHROf)ITA JA,PO~:ICA
~PHWJDITA liEGLIGEIJS

i
tU51Tk  TON 0REGONE14S1S
COLUS  PP.
NEPTL!NEA  LYRATA
PAN!)ALuS  JORDANI
PANDALOPSIS DISPAR
CRAWGOitIDAE
PAGIJ!?lIS  COt’iFRliGOSUS
CHICJVOECETES  tJAIRDl
PSEUDAk.CHA5TER  PARELII
CT5N(jD1SCUS CRISPATUS
EJRISASTEP  TOWNSEND]
GORGCIN(JCEPHALUS  CARYI

TOTAL

VERTEtiRATES
7602059201 bCuALus  AcAt~T[+JAs
7904020402 5PIF!INCHUS  THALEICliTHYS
7909023701 THERAGRA  CHALC(IGRANMA
7915010101
7915010105

5ECJASTES ALEUTIANUS
5EoASTES BABCOCKI

7915010127 <EaAsT~.S PAuC15PINUS
7915010201 5COASTGL0i3US  ALA5CANUS
7915030101 *iJCPLOpO!4A FIl*i3FlIA
7915042200 XYOXOCEPHLLUS  SPP.
7916110000 STICHAE1!)AE
7917020102 ATHE?E5THES  STONIAS
791702!)501 ~LypTocEpHALus  zAcHIRu5
7917020601 IIIPPCGLOSSOIDES  ELASSODON
7917020701. i41P?OGLOSSUS  STEhOLEPIS
7917020901 LEPIDOPSETTA  bILINEATA

TOTAL

. .

RAw %
- - - - - - -

/KM IF! so

0.8
0 . 6
2*6
O*2
0-8

1 7 . 3
4 . 9
002
O*3
0 . 5
3-2

;$:$

0 . 2

“1.? 0000014
1*4 0.00011
5.7 0.00047
0.3 0.00003
1.7 0000014

38.2 0.00313
10.B 0.00069
093 0.00003
0.7 0.06006
1.0 0.00008
7.1 0.00058

115*5 0.00947
35.8 0.00294
0.3 0.00003

220-6 0-01808

3 . 5
9-6
6-7
7 . 5
O*3
0.5

1 7 . 3
1 . 9
O*3
0 . 3

20.3
3 . 7

2 7 . 5
0 . 5
O*3

‘ 1 2 6 . 7  0 . 0 1 0 3 8

‘------;--WEI$HT (GRAMS)-------;;-;;-
/KM

60.0
5 0 . 0

1 2 1 0 . 0
7 . 0

3 5 4 . 0
921.0
4 9 0 . 0

1*O
48.0
1 2 . 0

260.0
1 9 4 1 . 0
3273.0

13400

2 0 4 0 0 . 0
1589.0

19600.0
2$:::::

9 0 0 . 0
29900.0
1 5 0 0 0 . 0

8.0
4*O

85f&h;

5 3 3 0 0 . 0
2 2 2 0 0 . 0

9 0 0 . 0

0 . 7
0.6

l::!

4 . 0
1 0 . 5
5.6
0 . 0
::;

23:9
3 7 . 4

1 * 5

;::”

;:$

0.8
0 . 3

1 0 * 9
5 . 5
0 9 0
0 . 0

3 1 . 1
0 . 2

l%;

0 . 3

20.3
16e9

40898
2.4

119*6
3 1 1 . 1
165.5

0 . 3
l::f

J27.8
655-7

1 1 0 5 . 7
4 5 . 3

2959.8

6891.9
536.8

6621*6
7;gg:g

3 0 4 . 1
10101.4
5067.6

2,7
1 . 4

28;+;:$

1 8 0 0 6 . 8
7;:ml::

.92535e5



N O R T H E A S T  GIJLF OF ALA9’.A LIENTHIC  TRAkL DATA - MILLER FREEMAN 795 - NOV*1979 BR66 0 2 / 1 4 / 8 1 PAGE 8

●

COMMENTS
SNAIL  ‘EGG C A S E S  ON 1 NEPTUNEA  LYRATAo STOMACHS: 10 TURBOT:
1 0  F’LATt!E.AD  SC)LE: 10 Ri3UGH-kYED  R O C K F I S H ,  1 0  IDIOTSO PANDALOPSIS
DISPAR FENALES WITH AMBER EGGS;  PANDALUS  JORDANI FEMALES WITH
RLuEISt{-LREEli  EGGS-



NORTHEAST GULF OF ALASKA BENTHIC TRA~lL CATA  - MILLER FREEMAN 795 - Nov*1979 9RbB 0 2 / 1 4 / 8 1 PAGE 9

- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E
F~%D

DEPTH FIsHED [14ETEPS)
CRU5t  STA.T To1’J GE.AP - TIt.lE LATITUDE LONGITUDE LATITUDE LONGITUDE LATITUDE LONGITUDE FISH

# * # cL19E Y%h t!t~hl.i DEG M I N  DEG MIN
- - - - - - - - - - - - - -  - - - - - - -

DEG IIIN DEG PIN D E G  MIN D E G  MIN MINS (KM) . MIN MAX AVE

FN795  103G 7  OTB 7 9 1 1 0 7  1 2 2 5  56 44m7N  1 3 9  33.2W  58 44*4N 1 3 9  34*8W 20 2 . 0 0 166,5 -  166-5 166-5

COMMEXT,S
TRAWL RIPPED=



vrrocEtLbo1n2 uvc?IrI2
9tI2V21Et4 IOMLI2EI1DI
)Ibrcb1Ebv2E5 Wflh11bE
C1Ev1.)D1 2(fl? C1512bV1fl2
t,2EflDVt'Ct4V2IEL bvIErI I
rnIDIV2LEL4 DVM2OWI
bVNfl2 COtEbV?O2fl2
bv1DrObI DI?bVt
bvAovr2 inc,vvu1L[OI11V £X2nrVW2
vtcicJrrcM4 21P'E1421 i
kfl2IlbIlUt4 ObECOI)Ii?I?

I

so 0000rc
o.000Js
OOOOO

J13 000065O'0003Q
3Ô OOOO5
0? OOOOO

118 0000acoooiso
a o0000

0? O'OOOOt
o.000

1'O 000008 1100.0 sseo.o £100.0 
8à8 10 .0 
OTS 10.0 

08810.0 
SIQOO.0 
08''00.0 a000.0 8Ei00.O 

LIS 10.0 
I ô00 0 

10E0.0 
1SI.0 
16.0 

Q0C .0 00650.0 
Q111.0 Si>.10.0 sa0.0 1SQ.0 

OVètI .i s000.0 EE06.i1 
osoc'.' 0 I81 .c' rEbIob2E.uv PIrfllEvivHIbbcero22oIDEp Erv22oDO1

QrAblocEbHvrrl2 SVCHflfl2
VIHEt5E2IHE2 PIOWIV2
COUIDVE
vttcbrobovlv hIIPbIV
2Jv2iC1OGfl? vrv2cvn2
2EV2.[2 EtEI¼I2bflhJ2
2Eiv.IE2 vrnin1EtIv cvrcoevwwvO2,fl2 WO1DVX
lV1V KfltCVIDI
2OnVrfl? VCW1HIV2

TI.s OOIT
135 0'OOTOR
oc.a oooiii
I?P9 OOISà

o. o0000
33'3 O'OOS.3

O'OOSOà
o. o0000
I 0000T5

T5.. O'ooIO
88 OOOO.S
5'? O'OOOSO
56 OOOOS

NORTHEAST GULF  C)c ALASKA E+ENTHIC  TRAWL DATA - MILLER FREEMAN 795 - Nov.1979 BR6B 0 2 / 1 4 / 8 1 PAGE 10

CR$5E STAT T;w  ~;bl~ P;\TE
‘ - - - - - S T A R T  - - - - - - - - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E

T IME LATITtJ9E  LONGITUDE LATITIJDE  LONGITIJDE  LATITUDE LONGITUDE FISH F~$#D
DEPTH FISHED (METERS)

* YYI:I’IC9 I+HIJH  DEG NIN  PEG NIN CEG V]N I)EG MIN
- - - - - - - - - - - - - - - - - - - - -

D E G  MIN DEG MIN MINS MIN MAX AVC
FN795  1031 8

TAxON CODE

INVEKTEERATES
3303GLli)ouo
490L2c)lJ”lljl
4905360101
4905660101
5333040103
5333940204
5333110216
0H01030201
6UO1040~02
6BO1O6O1O1
ORCI11OO1O1
6bOZ030101
6602040101

VEi?TE&?ATES
7602050201
76030201(.)6
7904020302
7909020701
7915010102
791501L)1O6
7915010201
7915030101
7915040000
7917020102
7917020501
7917020601
7917020901

COMMENTS “

OTB 791107 1613 5b 31.6N 139 33.Iw 58 32.5N 139 31.9w 30 2004 261s7 - 263-5 262.6

TAxC)NOt41C  NAME

TOTAL

TOTAL

1.6
8.5
008
7 . 8

24e8
18*6
0-8
6-2
7 . 0

17-8
0.8
;:;

63.2 0.00518

487.3 0003994

PA;~bALOPslS PISP/\R  FE:4ALES  JITH ANEEl?  EGGS:  PANCALUS  J O R D A N I
FE:lALES iJITH ELuE-Gi/EEN  EGGS:  1  D E A D  YCLPIA  SPO
STC!4ACHS: 1(J DOVER SOLE: 10 SHORTSPINE THORNYHEAD; 10 FLATHEAD

%;TE&  WATER  TEMPERATURE  “c= 5 . 8  ,.

35.0 0-8
13$IJ:: 30.5

0.9
;f~:; 10.8

7.4
468e0 Ig:;

3.0
24400 5.7
10190 2a4
109*O 2.5
302-0 7 . 0
1 5 3 . 0 3.6
7 5 0 . 0  1 7 . 5

15400.0. 1 . 9
7 7 0 0 . 0 1.0

6 4 7 . 0 0.1
1 7 7 0 0 . 0 2 . 2

3 5 9 . 0 0 . 0
1 4 0 0 . 0 0 . 2

12300t0 105
10390:::  1 3 0 1

0 . 0
3 5 7 4 0 0 * 0  4::f

3 7 2 0 0 . 0
1 2 2 0 0 . 0 195

2 2 8 6 0 0 . 0  28*8

17-2
6;C):;

227*9
154*9
229,4

1.5
119.6
49.5
5394

148,0
75.0

367.6

2103.4

7549.0
3774*5
317.2

8676.5
176=0
686s3

6029.4
50931i4

3.9
175196,1
18235.3
5980.4

112058-8

38961407



F0RTtIEA5T  GULF OF ALASKA 8ENTHIC  TRAWL DATA - MILLER  FREEMAN 795 - NoVe1979 13F?6B 0 2 / 1 4 / 8 1 PAGE 11

CRIJSE S T A T  Tow GEAR
‘ - - - - - S  A R T - - - - - - -  - - - - - - F i n i s h  - - - - - -

$
__-VICPOIN~-;~;-  ~lNS ~~”) .  MIN

DATE TIHE  LATITuD  LG!tGITuDE  LATIT  D E  L O N G I T U D E  LATIT D E  LoN I T  D E  /]% F~%~D
DEPTH FIsHED (METERs)

# u # cOi)E Yyl’JlfiD Mt{llbi D E G  MIN CEG MIN D E G  M~N O E G  MIN
- - - - - - - - - - - - - - - - - - - - -

DEG N N DEG PAX AVC
FN795 102I( 9  OTB 791108  0 9 1 9  5 8  4109N 1 3 9  47s1W 5 8  41-8N  1 3 9  46*4W 5 0 . 181.2 - 1 8 3 . 0 18201

CONiVIEFJTS
RGUGH BOTTONS  C!UALITATIVE  STATION SHORT TOVJ  DURATION.
~~~~~~ ~$~  HIATELLA  ARcTlcA APID sMALL pOLyCHAETES  LIvING

.

. .,. . . .
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HORTI+EAST  @JLF OF ALASKA EiENTt+IC TRAWL DATA - MILLER  FREEMAN 795 - NCV.1979 BF!6B

CR&E  STAT TOW CEAR
- - - - - -  A R T - - - - - - -  ~-----FINIsH  - - - - - -

llATE T]kir LATITIJ% LO!JGITUDE
4 C09E .YYI’I’WX3  HWii4 DCG MIN DEG MI;l

LATITtJDE  LWNGIT(JLJE
* DEG MI!!  [;EG MIN

Fk795 100H ‘ 11 OT@ 791109 1559 58 54.l?J 140 15*6W  58 54*1N  140 15.7w

>

‘ - - - - M I  P O I N T  - - - - -
ELATIT  D LONGITUDE t]%

D E G  M~N D E G  M I N MINS

1

CCE4NENT  S
L!NTRAWLAEiLE*  NET HUNG UP ON 50TTOM;  ONLY 1 MINUTE ON BOTTOM*

.-
N
m

0 2 / 1 4 / 8 1 PAGE 13

F~$~;D
“ DEPTH FIsHED (METERs)- - - - - - - - - - - - - - - - - - - - -

t41N MAX AV6

0 . 170e2 -  170s2 170-2
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3ca8a
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0.835c,
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t!oRTHEA5T  GuLF  oF ALA5K& fjENT}{lc  TEA~;L  DATA - ~:lLLER F R E E M A N  7 9 5  -  NcvC1979 BR6B 0 2 / 1 4 / 8 1 PAGE 15

CR#sE  S T A T  T&i
#,

FN795 97G 13

TAxON  CODE

INVERTE3RATE5
3200000000
330333U1J(I
3303470201
4801010504
4s01100104
4bO1230400
~504290201
49052$0101
4905360101
490712020(1
5333040102
5333040105
5333120101
5233121002
5333170701
6801O2O1CJ2
6801040104
6901C4i1403
6801(.JMO1O1
6801080103
6801080105
6801060201
6801103101
6S01110201
6SOS05011~
6803060101
6fJ03090101
6804070101
6904070400
7203030402

vER1

- - - - - - S T A R T  - - - - - - -  - - - - - - F  NISH  - - - - - -  - - - - - M i d p o i n t  - - - - -
GKA2 D/,TE t

TIME
TINL  L A T I T U D E  LOr!GIT(JDE  LATITljD L O N G I T U D E  L A T I T U D E  ~~~GI~~~E

DIST .DEPTH FISHED (METEF!S)

CODE YY:~l~OC t+lllld L)EG NIN  DEG MIN
FISH F{~::D - - - - - - - - - - - - - - - -  -c--.

DEG \l]:] DEG MIN DEG NIN MINS MIN MAX AVC

OTB 791111 0929 59 “2.ON 141 3.6w 59 1.7N 141 Z.5W

SaUAL’JS  ACANTHIA5
!7AJA STELLULATA
GADus PIACROCEPHALUS
TtiEHA6i<A CliALCCGl<At!MA
SE~lASTES ALEUTIANUS
SEdASTES  ALUTU5
SE945TCS  BAPCIJCK1SE0A5TLS  BP[\/IsP]NIs
5E2ASTES HLLVL.INACULATUS
5EfiA5TES  PAUC15PINUS
SE?IA5TES  VARIE6ATUS
SEl~ASTOLOi3US  ALASCANUS

‘ 15 1.67 347.7 - 347.7 347*7

--~~~----~COUN>~----->~----
IKM

-------;;;--wEIfHT  ( G r a m s )  - - - - - - - - - - - - -
/KM IM so

TOTAL

0.1
091
001
::;

4;:;

001
0 . 1
O*5
0 . 3
0.2
001
0 . 1
0 . 2
093
092
0 . 2
O*2
1 . 3
0.1
0.5
091

1 3 . 5
27.9

0 . 2
390
304
0-8

0 . 5
O*3
O*3
4.8
0 . 5

4 5 . 8
1.3
2-3
4 . 8

16.5
0 . 5
2e5

0-6 0-00005
.0.6 0.00005
0-6 0-00005

29.9 0-00245
0-6 0-00005

299.4 0-02454
108 0 s 0 0 0 1 5
0.6 0-00005
0-6 0-00005
3-6 0s00029
1.8 0 . 0 0 0 1 5
1 . 2  0 . 0 0 0 1 0
O*6  0.000(J5
0-6 0-00005
1 . 2  0 . 0 0 0 1 0
1 * 8  0 . 0 0 0 1 5
1 . 2  0 . 0 0 0 1 0
1*2 O*OOO1O
1 . 2  0 . 0 0 0 1 0
9 . 0  0 . 0 0 0 7 4
006 0.00005
3s6 OaOO029

O*6 0 . 0 0 0 0 5
95*8 0-00785

19706 0-01620
1 . 2  0 . 0 0 0 1 0

2100 0s00172
24-0 0.00196

6e0 0.00049

708-4 0s05806

1.2
0.6
0.6
1~::

,108,4
3.0
5.4

11.4
38.9
1.2
6.0

130600.0
100.0
74.0
2.0

100.0
10QO

500.0
213.0
48.0
11.0
27.0

185.0
71.0
77.0
190

426.0
84.0

404.0
6690

180.0’
144.0

47;::
1.0

480.0
960.0
47.0

1094.0
840.0
390.0

5 9 0 0 . 0
9 0 0 . 0

6400.0
770080

9 0 0 . 0
1 5 4 7 0 0 . 0

2300-0
1 9 0 0 0 . 0

5 9 0 0 . 0
7 5 3 0 0 . 0

9 0 0 . 0
2300.0

9;:;

001
0 . 0
O*1
O*O
0 . 4
0 . 2
0 . 0
0 . 0
0 . 0
::~

():1

2
::1
0 . 3
0 . 0
O*1
O*1
0 . 0
0 . 3
O*O
0 . 3
0 . 7
0 . 0
0-8
0.6
0 . 3

1 . 7
0 . 3
1.8
2 . 2
0 . 3

44-6
0 . 7
5 * 5
1 . 7

2107
O*3
0 . 7

78203s6
5 9 . 9
4::3

5 9 . 9
6-0

:;%;

28*7
6 . 6

16s2
11O*8
:::;

O*6
25501

5 0 . 3
2;;:;

10708
86*2
0-6

283*8
0.6

287=4
5;;:;

655s1
5 0 3 . 0
233*5

82401c2

35?2.9
538-9

3832-3
4610.8

5 3 8 . 9
92634*7

137702
11377s2
3532-9

4 5 0 8 9 . 8
538.9

1 3 7 7 . 2

6 , 4 1 0 1 3
0 . 0 0 4 9 1
0 . 0 0 3 6 3
0 . 0 0 0 1 0
0 , 0 0 4 9 1
0 . 0 0 0 4 9

/0-02454  ‘
0 . 0 1 0 4 5  ,/”
0 , 0 0 2 3 6  <,
:::;o~p’”

J0,00 0 8
0,00368
0 , 0 0 3 7 8
0 . 0 0 0 0 5
0 . 0 2 0 9 1
0-00412
0.01983
0-00324
0.00883
0 . 0 0 7 0 7
0 . 0 0 0 0 5
0s02326
0 . 0 0 0 0 5
0s02356
0-04712
0eO0231  /;{’
0905370 F-
0-0412=
0001944/,’ ,
6.?5420
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TAxON CODE

7915G301O1
7915041”+01
79160%0103
7916150101
7917020101
7917020591
7917020701

TAYOtIOtS,lC  ::AME

A:ICPL!XWIA  Fltl[~FIA
MALACOCOTT’JS  kIP!CA1@I
3ATHYl%~.STEii  SIGNATUS
ZAPRORA  SILFNLJS
ATHE?E51tiE5  EVt-klL4kNI
GLYDTQCkPHALU5  ZACtlIRUS
HIP?CGLOSSUS  STENOLEP15

\

--~--~----{COU~~S-----~~-:~-,
/Kt4

-------~~~--WEI$HT  (GRAMS)-------i~-:~-

1.0
/KM

2-4 0-00020 4500.0
2; 5 . 3

1 . 3
12-6 0 . 0 0 1 0 3 1100.0

2:;;:9
O*3

0.22087
R 2.0 4.8 0.00039 1175.0 0.3 703.6

0.05399
0.3 0.6 0.00005

0.05767
24 6.3

546.0 0.2 .
15.0 0.00123

326.9
11300.0

0.02680
3*3

17 4.3 1002 0.00083
6766.5

5900.0
0.55463

1*7
3 0.8

3532.9
1.8 0000015 40400.0 11.6

0.28958
24191.6 1.9S292

TOTAL 23605 0 0 0 1 9 3 9 207856m9 17-03745

,ApD~fi)(]r.l~T~Ly  FIJUR  sp~clE &OF SPON6E” WITI-! TWO sPECIES OF BRITTLE
STAR5  FOUND IN THE INCuRk  IJT/ExC  RRENT PORES, H I A T E L L A  ARCIICA

#NGTED  AS LIVItQG  IN ONE OF THE 5P NGE SPECIES.
STG14ACHS: 10 PACIFIC OCEAN PERCH: 10 POLLOCK:  10 REX SOLE:
1’3 TuRSCIT;  6 bOCkCCIO:  2 1  B L A C K F I N  SCULPIN*
BOTTOM WATER TEW’ERATURE  “C = 5.5

.



o.os5v
o.00.0
000cs
O'OOQ
OO003
0' 000
0 0030'
0'OOIST

00 103
O'5c931
000sc
o.o'sa.t
0' 00
0' 000QS
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NORTHEAST GULF OF ALASKA aENTFIIC TRAWL DATA - MILLER  FREENAN 795 - NOV.1979 BR6B 0 2 / 1 4 / 8 1 PAGE .17 !

------ ~TAPT - - - - - - - - - - - - - F i n i s h  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E
Cf?~SE  ST:T  To\{ GEA? DfiTF TIME LATITU E LOt!GI~WfiE LATITI!DE  LoNGIJ~~E  L A T I T U D E  L O N G I T U D E  ~~~~

DEPTH FIsHED (METERS)
F~~$~D

# CODE YYKM1)D HHI.lM  i)EG HIN  DE5
- - - - - - - - - - - - - - - - - - - - -

DEG MIN DEG D E G  MIN DEG MIN MIN PAx AvC

FN795 55H 14

TAxON CODE

INVERTEBRATES
3303120000
3303550000
4905290.101
4905330202
4907010101
533304(.)204
68D102o1O2
6Bo1OHO1O3
68010eolli?
68020301u1
6RO2O4O1O1
6803040201
6303090101
6804000000

VERTEBRATES
7909020701
7915010102
7915010118
7915010127
7915010201
7915030101
7915041901
7915044201
7917020101
7917020501
7917020701
7917020901

. .

COMMENTS ,

OTH 7 9 1 1 1 1  1 3 2 9  59 806N  1 4 1  3302w

TAXONOF,IC  NANE

.ALCYONACEA  REP}!TIIE1OAE
ACTIIJIIDAE
Fu51TRITON  CIREGORENSIS
!3EQI*iGIUS KENNICOTT1
R05SIA  PACIFICApAKIDALF?sIs  DIsPAR
DIPSACiSTER  EOREALIS
HENRICIA  EWRIIN+IA141A
HEXRICIA  CLAI?KI
!3RISA5TER  TOk,li5El;DI
ALLOCENTROIUS  FRAGILIS
GOI+GONOCEPHALU5  CARY1
ANPHIOPHILIRA  PCNDEROSA
tiOLOTHUf?OIbEA

59 10.ON 141 33.8W

2.8
4.2
1 * 4

22.5
2-8
4-2
1 . 4
1 * 4
1 . 4
2s8
1 * 4

22.5
3 1 . 0

TOTAL

TI-IERAGRA  CHALCOGRAt4tiA
SEBASTES  ALUTUS

.151 2]:7

S~BASTES  HELVOiiACULATUS
5t3A5TES  PAUCISPI14US

1 0.1 ‘
0.1

5Et3AsToLObUS  ALA5CANUS 4; 5 . 4
A)~cPLoPoI;A  FI:3bRIA 1: ::;
MALAC(lcLJTTl_lS  KINCAIl?I
ULCA FiCLINl
.4ThE2ESTHES  EVERMANN1 47! 6::4
GLYPTCICEPHALUS  ZACtiIPUS  . 1*9
WIP?OGLOSSUS  STENOLEPIS
LEPIDOPSETIA  BILINEATA

O*5
3: 491

TOTAL

0-7 osOOO06
. 1 . 1  0 . 0 0 0 0 9
O*4 0 .00003
5s8 0-00047
0.7 0-00006
1.1 0000009
O*4  0900003
0 . 4  0 9 0 0 0 0 3
0.4 0900003
0-7 0.00006
094 0900003
5.8 0.00047
7*9 0.00065

25*5 0.00209

57,2 0.00469
2.9 0.00024
0.4 0.00003
O*4 0000003
14.4 0.00118
6.5 0.00053
2.9 0,00024
0.4 0.00003

161.9 0.01327
5.0 0.00041
1.4 0,00012

1008 0.00088

264-0 0 . 0 2 1 6 4

STCMAC}lS: 10 POLLGCK;  10 REX S O L E :  1 0  T[)RROT: 1 0  I D I O T ;  1 0
COVEP  s O L E :  10 SAbLE F I S H :  3 13LACK F I N  SCULPINO
B O T T O M  W A T E R  T E M P E R A T U R E  “ C  =  6 . 3

29 2-78 325-7 -  3 2 5 , 7 325a7

----------~--WEIfHT

;~:g 0 . 2
0.5

4 4 0 . 0 3 . 7
9 0 . 0 0.8

91gm:: 7 5 * 9
0 . 3

4 1 . 0 0 . 3
l:;:) 0 . 9

0 . 1
1 2 . 0 0 . 1

1 9 3 . 0 1 . 6
2 1 2 . 0 108
242.0 2 . 0

1 4 3 4 . 0  1 2 . 0

.
7:;mg:: .

5 0 0 . 0
90090

8200.0
2 1 8 0 0 , 0

57490
5 0 0 0 . 0

210500.0
2300-0

1 8 6 0 0 . 0
141OO*O

21.5
1.2
0.1
0.2
2.2
6.0
0.2
1*4

57e6
C):!

3.9

( G R A M S ) - - - - - - - - - - - - -
IKM

7-6
2001

1 5 8 . 3
3204

3273.4
12s6
1 4 * 7
37.1
6-1
4 . 3

69*4
n:;

515.8

4 3 1 5 . 1

2 8 2 3 7 , 4
161807

1 7 9 . 9
323*7

2949*6
7::::;

179806
7 5 7 1 9 . 4

827.3
6690-6
5 0 7 1 . 9

131465-5

0 . 3 5 3 7 0

2s31454
0m13268
0 . 0 1 4 7 4
0-02654
0-24177
0-64276
0 . 0 1 6 9 2
0 - 1 4 7 4 2
6.20651
0-06781
0-54841
0 . 4 1 5 7 3

10*77586

)
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CIU$E  S T A T  T~+l  IJEAR
- - - - - - S T A R T  - - - - -- -  - - - - - - F i n i s h  - - - -- -  ‘----MIDpo~NT  - - - - -

TI!4E LATITUDE LON51JW~E  LATITIIDE  L O N G I T U D E LATITuCE  L O N G  ITuDE  ~1$1 F~~i&)  ~~s~~-~~~~~~-~fl~~~~g!  ~
# cODE  Y:%2 HHNN D E G  ~llN DEG DEG I.!]N fJEG  MIN D E G  MIN DEG MIN MINS (KM) MIN PAX AV6

F N 7 9 5  9 5 G 15

TAAON  CODE

INvERTEBRATES
4EO3O1O1OO
4507050292
5333040294
5333120702
6801020102
680111a101
6802O4O1O1

O T B  7 9 1 1 1 2  0706 59 1508N  1 4 1  3008W 5 9  17*1N 1 4 1  30*1W 30 2.59 334-9 -  33806 33608

TAxO!:CMIC NAME ~-~-~----~COUNi~-----i~-g~- - - - - - - - - - - - -wEI~HT  (G~AMs) -------jfi-=.-
/KM RAw IKM

tICIT2STC140bDELLA  5PPs 3*6 O * 4  0 . 0 0 0 0 3 1 . 0 O*O O*4 0 . 0 0 0 0 3
GON.4TUS  IMGISTCR i 1 4 . 3
PAr4DALGPSlS  DI!5PAR

1.5 0 0 0 0 0 1 3 17$&g 3;:: 6:&:
: 14.3 “1.5 0s00013

0 . 0 5 5 7 9

PARAL1TH!3DES  PLATYPUS 3 . 6 094 0900003 1131-0 20-6 4 3 6 , 7
0 . 0 0 3  4

?
DIi=5AC 5TER EK3RCLL1S

$’
l? 53*6

0 . 0 3 5  9
5 . 8  0 . 0 0 0 4 7

CRCSSA’TER !30RCALIS
2~@: 3 9 . 4

3,6
834.7

0.4 0 9 0 0 0 0 3
0a06842

ALLOCENTIWTUS  FRAGIL15  “
3 , 4 73*()

2 7 . 1 0s8 0.00006 141.0 2.6 5 4 . 4
0 . 0 0 5 9 8
0-00446

TOTAL 10*8 0-00089 211700 0017352

VERTEi5RATES
7603020111 R.4JA 5TEL ULATA

kTHERhGE.A  HALCOGF(AMMA
1s9 0 0 0 0 0 1 6

30~  ;::!
1040090 2 . 0 4015.4 0.32913

790902U791 119-3  0 s 0 0 9 7 8 174%K):: 3;:: 6 7 4 1 3 . 1
7915010127 SEBASTLS  PAUCISFINUS 0 . 4  0 . 0 0 0 0 3 2;;:;
7915010136 SEBASTES  VARIEGAT :

Y
0 . 2 0 . 4  0 . 0 0 0 0 3 2 0 0 . 0 :::

%%:;

.* SE3ASTOLOENJS  ALAS Aus 2;
0 - 0 0 6 3 3

7915010201 5 . 9 1 0 0 8  0eOO089 B600*0
w

3320.5 0-27217
7915030101 4NCPLODO~A  FIMIA’lA 7-3 0-00060

ij 12::
4 . 7

2?:%::
9613.9 0e7R802

7917020101 ATHERESTHES  EVEI-!XANN1 30-9 0 - 0 0 2 5 3 4003 82625.5 6 . 7 7 2 5 8
7917020501
7917020701

GLYPTOCEPHALUS  ZACHIRUS 1*5 , .- 2e7 0,00022
;:~%~:j” lg;f

3 4 7 . 5
HIPPOGLOSsUS STENOLEP]S 1.9 . 3.5 0-00028

0.02848
3 1 6 9 8 . 8 2.59827

7917020901 LEPIDOPSETTA  EILIIIEATA 1? 3-6 6 . 6  0 . 0 0 0 5 4 5 5 9 8 . 5 0.45889

TOTAL 183-8  0-01506 204980e7 16-80170

COMMENTS

. . .

4 PA?X)ALCFSIS LISPAR: 3 wITH LIGHT !3RCW11  EGGSO STOMACHS: 10
PCLLCICK;  10 DOVER  S@LE;  1 0  T U R B O T ;  1 0  t?LACK  COD:  1 0  I D I O T S .

80TTOM  WATER TEMPERATURE “C = 4.3

. .

. .
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NORTHEAsT 6uLF 9F ALASKA  BENTtlIC  TRAWL L~ATA - PILLE2  FREEMAN 795 - Nov.1979

-----sTA~T-.---
CR:5E  STjT T~J GEAN !)ATE T1l.lf: L A T I T U D E  t__}6i~~~E

Cdi)E Yyl’’llt: )!) WW!I  DEG !41 !J

FN755  95F 16, OTB 791112  1 3 0 6  59 21*8N 141 30s8W

T4AON COOE

lNVER

VERTE

IENSIS

TOTAL

sQUAL(!5  ACfiNTHIAS
RAJA  KINCAID1
5P1F?I)1CHUS  THALEICHTHYS
GACus 1.~Ac~~cFPtiALlJ5
THE2AGRA  CtiALLCGRAbii4A
SEBASTES  jiLEUTIA14US
SE!3ASTES  ALUTliS
SEi3AsTrS 6A13CLICKI
SEBASTES  bkEVISPINIS
SEOASTES  PAUCISPINUS

BR6B 02/14/81 PAGE 19

- - - - - - F I N I S H  - - - - - -  -----NIOpOINT  - - - - -  T I M E DIST
LATITLIDC LONGITUDE L A T I T U D E  LONGITIJDE  FISH

DEPTH FISHED (METERS)

DEG MIN PEG NIN
FIWfD - - - - - - - - - - - - - - - - - - - - -

D E G  MIN D E G  MIN M I N S KIN MAX AVC

5 9  21,41~  1 4 1  33e3W 30 2041 184,8 -  1 8 6 s 7 1 8 5 . 8

T-~-~----~CCUN~  -- - - - -- -- - -- -------;..~--wEI$HT  (GRAV,s)  -------7~----
/KM IKM

0.
4.
6*

31:

18:
O*
0.
09
0.
0.

::

;:
n*
09

/):
0.
cl.
0,
c).

3$:
r)a
04
14

044
0.5
3 . 5
0.2
106
::;

0 . 1
0 . 0
O*4

“004
25.3
41.5

O*8
207-5

6.2
1*7

62-2
y::

008
008
4 . 1

20.7
1 . 7
094
0 . 4
O*4
008

1:::

1 . 7
0 . 4
3 . 3
O*4
3 . 3

207-5
0.4
0 . 4
8 . 3

0 . 0 0 0 0 3
0800207
0 . 0 0 3 4 0
0 . 0 0 0 0 7
0 . 0 1 7 0 1
0 . 0 0 0 5 1
0 . 0 0 0 1 4
0 . 0 0 5 1 0
0 . 0 0 0 0 3
O*OOO1O
0 . 0 0 0 0 7
0*OUO07
0 . 0 0 0 3 4
0 . 0 0 1 7 0
0 . 0 0 0 1 4
0 . 0 0 0 0 3
0 . 0 0 0 0 3
0 . 0 0 0 0 3
0 . 0 0 0 0 7
0.00085
0 . 0 0 0 2 0
::gl:&$

0.00027
0 . 0 0 0 0 3
0 , 0 0 0 2 7
0 . 0 1 7 0 1
0 . 0 0 0 0 3
0000003
0 . 0 0 0 6 8

616s2 0.05051

4-6 0000037
5 . 4  0 . 0 0 0 4 4

36-1 0 s 0 0 2 9 6
2-5 0 0 0 0 0 2 0

1 7 . 0  0 . 0 0 1 3 9
2.1 0 . 0 0 0 1 7

1106 0000095
1.2 O*OOO1O
0 . 4  0 . 0 0 0 0 3
3.7 0900031

136000.0
50.0

105.0
24950.0

200.0
27.0

500.0
1;:$::

1500.0
25.0

145000
85*O
100*O

5.0
100.0
392.0

5.0
77.0’
50.0

273.0
2750.0
995.0
150.0
297.0
1790.0

50.0
1336.0
50090
60.0
38.0

580.0

22700e0
4 1 0 0 . 0
2720-0
7 7 0 0 . 0

1 5 9 0 0 . 0
5 0 0 0 . 0

24000-0
9 0 0 . 0
7 0 0 . 0

7 7 0 0 . 0

77.0
::?

1 4 . 1
0 . 1
0 . 0
0.3
1 . 0
0 . 3
008
0 . 0
008
0.0
O*1
::y

0 . 2
0 . 0
0 . 0
0 . 0
0 . 2
1 . 6
0,6
0 . 1
O*2
1*O
0 . 0
0-8
0 . 3
O*O
O*O
0 . 3

2-3
0 . 4
0 . 3
0s8
106
0 . 5
$::

O*1
0.8

56431.5
20,7
43-6

1035207
;;:l

$?;:;
227.0
622,4
1094

601.7
35.3
4;::

41.5
16$:;

32.0
20.7
113*3

1141.1
412*9
62.2
123.2
742.7
2007

554.4
207.5
:;:$

240D7

73323.2

9419.1
1701.2
1128*6
3195.0
6597.5
2074.7
9958-5
373.4
290.5

3195.0

.



NORTHEAST GULF OF

TAxON CODE

7915010201
7915020291
7915030101
7916090103
7916150101
791702u1O2
7917020501
79170<0601
7%17020701
7917021301

P
“w COMMENTS
w

ALASKA  13ENTHIC  TPAWL

TAxONOl}IC HAKE

DATA - MILLER FREEMAN 795 - NOV01979 BR6B 02/14/Bl PAGE 20

--~--~----:COU~~S  - - - - - -- - -- - -------;i~--wEI$HT  (GRAMs)-------i-:~-

SE3ASTfJL(lRU5  ALASCARUS
/KM

2
IKM

0:1 0-8 0 0 0 0 0 0 7 70090 0 . 1
OPtiIODDN  ELGNb.ATUS

290.5
0.1 1.2 O*OOO1O

0.02381

AIJOPLOPO14A  FIMEkIA “ 22: 8,9 92,1 0eO0755 2$~;&~ 2&$ “ ’ ” 9$?3;:! 9:1%%
BATHYI.IASTER  SIGNATUS 140 5-6
ZAPRORA  SILEIIUS

5 8 . 1  0.00476 10912-9
1 . 2  0 . 0 0 0 1 0

0-89450

1]:; 4::A
746.9

ATHEI{E5THES ST(JNIAS 478s0 0 , 0 3 9 1 8 3;;:~~:~ 3$; 146224s1 1!:$:4%
GLYPTOCEPHALUS  ZACiilRUS 6.6 68-5 0 . 0 0 5 6 1 1 3 1 9 5 . 0
HIl~PW3LOSXlI~E5  LLASSODON

:::::%:??:sP2:7::k5;1s

5:1 2 2 . 5 23306 0001915 1 9 3 7 0 0 . 0 l::! 8 0 3 7 3 . 4
::;

::%%$
8*7 OCOO071 6 1 2 0 0 . 0 2539402

28
2e08149

11s6 0000095 10900.0 1.1 4522*8 0.37072

TOTAL 103806 0s08513 4 1 4 0 7 4 . 7 3 3 . 9 4 0 5 5

I+YAS HYRATLJ5:’ 1 MALE; 1 FEMALE M/ORANGE EGGSO
STO%3CHS: 10 DovER SOLE: 10 POLLOCK;  10 TURBOT; 10 REx SOLE; 15
l+ALItjUT:  10 FLATHEAD SOLE*
BOTTOM WATER TEl@ERATURE  ‘C = 6.0

. .

.

4
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------
CR~SE ST$T  TON GEGR

~TART  - - - - - - - - - - - - - F IN I S H  - - - -- -  - - - - - M I D P O I N T  -- - --  TIME
DATE TIME LGTITU  E LONGITUDE LATITUDE LI)NGITUDE LATITuDE LONGITUDE FISH

12EPTH  FIsHED (METERS)

# CODE YY!,lNOD  HHNN DEG MIN DEG MIN GEG MIN DEG KIN
F~$l~D  ----i~-----~~~-----~~~

DEG MIN DEG M I N MINS (KM) . . .

FN795  96E 17

TAXON COOE

INVERTEBRATES
4S07050202
5333040204

6 8 0 2 0 3 0 1 0 1
6802040101

OTB 791112 1642 59 20.ON 141 1308W 59 21.6N 141 14.lW 30 2.96 311.1 - 318.4 314.8

TAXONOMIC  NAME

GONATUS  MAGISTEF
PANDALOPSIS  DISPAR
BR15ASTER  TOWNSENtJI
ALLCCENTROTUS  FRAGILIS

--~-~----~COUNy~-----y~---- --------~--wEI$HT  (GRAMS)  -------i~-:~-
a /Kt4 IKM

3$ &5.7 12.2 O*OO1OO
4*8 O*7  0.00006

2 4-8 0-7 0-00006
2 4-8 0e7 0-00006

28;;:;  9 0 . 5 971-6 0-07964
1.2 12*8

36s0 1 . 1
0 . 0 0 1 0 5

2 2 8 , 0
1202 0 . 0 0 1 0 0

7s2 7 7 . 0 0.00631

TOTAL 1 4 0 2  0 0 0 0 1 1 6 107306 0 . 0 8 8 0 0

vERTEi?RiTE
37 9 0 9 0  0 7 0 1 THERAGRA  CHALCOGkANk’IA

m 7915010201
30~~ 9h~ 1018*2 0=08346 1 3 1 8 6 0 0 , 0  86*2 44W~:q  36e51418

7915030101
SE?&sT(jLoBus  ALpscANu5 1609 0000138 1*O

““w ANCPLCNX3NA  FII,113RIA 0.5 601 0s00050 ;:%:: 1 . 4
0-42645

7027,0

‘a 7917020102 ATHEi?ESTHE5  STOMIAS ;2 1 . 9 21s6 0-00177
0 . 5 7 5 9 9

7917020501
46200e0 ::!

GLYPTOCEPHALUS  ZACHIRUS 60 1.8 20,3 0 . 0 0 1 6 6 1 6 4 0 0 . 0
1560801

7917020601
5 5 4 0 . 5 h:i;:?:

HIPPOGLCISSCIDES  ELA.5SODON 3g, ():; 10cI 0 s 0 0 0 8 3 1 5 4 0 0 . 0 ’ 1 . 0 0 . 4 2 6 4 5
7917020701 HIPPOGLOSSUS  STENOLEPIS 2-7 0DOO022 6 0 8 0 0 . 0 4*O
7917021301

2%%:{
hlICRCSTOMUS  PACIFICUS 48 1.5 ‘ 16*2 0s00133 3540000 2.3 1 1 9 5 9 . 5 ;:$%%

TOTAL 1 1 1 2 . 2  0*09116 5 1 6 5 5 4 . 1 42-34050

COMMENTS
STGNACHS: 10 POLLOCK:  10 DOVER  SOLE; 1 0  F L A T H E A D  SOLE:
1 0  PEX  SOLE*
BOTTOM  WATER  TEMPERATURE “C = 4.7



ES0.0 8100.0 T80O.0 
ÔSO .0 os10.0 

sT000.0 
08000.0 08000.0 
80000.0 TSO.o s.o00.o 

EL 100 0 SQ00.0 QI00.0 
I TESO 0 

T-o"oI
1301

.taT.00'OT
ÔT.0S00T
1!0S0 10$

.aTCT0J101

.81OT05OT

.18JOJ0TOS

.0a0s0.01
D0S005
VIE?

r
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- - - - - -START - - - - - - -  ------FINISI+----- ‘----MI polNT -----

FLATITUDE LONGITUDE LATITUD  LONGITUDE ~]%
015T

GEAR DJ;TE  TINE  LATITLIDE LONGIT~JEE
DEPTH FISHED (METERS)

FW:D - - - - - - -- - -- - -- - - - - - - -

CODE  YYfJ~~@D  }~hl”ll~  DLG I1lN CCG MIit CEG MIN DEG MIN CEG MIN  D E G  MIN MINS AVECRLJE  ST$T T$W

OTLI 791113 0721 59 23.9N 141 6oOW  59 22.9N 141 6*9w 25 2s04 .  283-6  -  283*6 283*6FN795 97D 18

--~-~----~COUNj~-----j~---- -------~--~--wEljHT  ( G R A M S )  - - - - - - - - - - - - -

[KM /KMTAxON CODE TAxO~lOltIC  NAIsIE / M  S0
INVERTEBRATE

3200603900
3303559Q~o
4905360101
4907050202
5333040204
5333110213
5333110302
6801O4O6O2
6801LJ6O1O1
6a(ll100101
680111O1I)1
6Sull10201
6E01121201
6802030101
6802040101

294,8
490-2

71s6
326-5
161.8

8.8
9-8
9-8
1 . 0

310s8
8-8

l~::f

289,2

2 1 2 1 . 1

291-2
32254e9

98*O
5784-3
6029.4

90-2
17794.1
1 4 7 0 5 . 9
25392.2
17;:;::

9-3 0.00076
1 . 0  0-00008
3.4 0-00028
8.3 0.00068
O * 5  0 . 0 0 0 0 4
.0.5 0900004
0.5 0 . 0 0 0 0 4
0.5 0 9 0 0 0 0 4
1*5 Oeooolz
0.5 0 . 0 0 0 0 4
1-0 0900008
0 8 5  0 . 0 0 0 0 4
1*O 0-00008
3,9 oeOO032

561oO  1304
1~~~:1  23-1

3.4
;$a::  15*4

7.6
18=0 O*4
20.0 095
2 0 . 0 005

2 . 0 090
634mo 1 4 . 7

18*O 0 . 4
33*O 0.8

232.0 5*4
3 7 . 0 0 . 9

5 9 o 0 o  1 3 . 6

WQIFF~IA
ACTI!]l.J,LJAE
AI+CTG14LLON  STEARNSI1
GONATI.JS MAGISTER
PANDALCPSIS OISPAR
PAGU?U5 COkiNJTUS
ELA5s0cHIRu5 cAvItiANu5
P5El!l)Ai~.CHA5TEl+  PAKELI1
CTEI.iL)21SCU5  CkISPATUS
31PLOPTEI?ASTFK  NULTIPES
CRCSSA5TER  CORLALIS
LOPi+ASIER  FUQC1LL15EQ
PYCiICPODIA PELIANTHCJIDES
3R154STE2  TWW4SENDI
ALLOCEiVTROTUS  FRAGILIS’

28.8
3 . 0

10s6
25-8

1 . 5
1 . 5
1 . 5
1 . 5
4 . 5
1 . 5
3.0
1 * 5
3 . 0

1 2 . 1
0o1738632.4 0.00265TOTAL

VERTE 0-02387
2-64384
0-00804
0-47412
0s49421
0 . 0 0 7 3 9
1 . 4 5 8 5 3
1-20540
2-08132  ‘

;:%%

8-3 0mOO068
7 0 . 1  0 . 0 0 5 7 5

0 . 5  0 . 0 0 0 0 4
2001 0 s 0 0 1 6 5

6e9 0-00056
3 * 4  0 . 0 0 0 2 8

24.5 0 . 0 0 2 0 1
51-0 0eO0418
5 0 . 5  0 9 0 0 4 1 4
26-0 0mO0213

0 . 5  0 . 0 0 0 0 4

5 9 4 . 0 0.2
65:;::!  2$:;

1 1 8 0 0 . 0 4-8
12300-0 5*O

184*O O*1
36300-0 ~;::
3000090
51aoo.o  2 1 . 1
35800*0 14s6

5 0 0 . 0 0 . 2

SPIRI!~ChUS  THALEICHTHYS
TI+ERAGi?A  CHALCCGRAMNA lq
SE’3ASTE5  ALUTU5
SEf3ASTOLOBUS  ALA CANUS

7
41

A!~!CPLOPOFA  FIIIPR  A 14
“4AL4COCOTTUS  KINCAID1
ATHEI?ESTHE5  STOPIAS

7

GLyP70cEPHALus  ZACHIRUS 1?!
HI?PGGLOSS(jIDE5  ELASSODON 103
IJIC.?OSTOHUS PACIFICUS 5;
PARCCIHF!YS  VETULUS

3-2
2::$

7 * 7
2-6
1 . 3
9 * 4

1 9 . 5
1903

9 * 9
0 . 2

120234-3 9-85527261.8 0s02146TOTAL

COMi4ENT5
ST91.1ACH5: 10 LOVER  SOLE:  1 0  F L A T H E A D  SOLE: 10 REX SOLE: 10
Al;?O~;T~OTtl  FLCNJNDEF’:  7  8LAC<FIN  SCULPINC
BOTTON WATER  TEl@ERATURE  ‘ C  =  5 . 4  “

,

)

,,



I5T81
oo335
?IS8T
0' 33

0'0.S8
3'0c853
oocc
0.JT9r
O'J3SS
0 1533Ô
0SL80' 38 3Ô6

0.t333
0.00sas
0.0ss
0I303
0'OOLII
0'01318
0' 0055?
o.o3csa
0'0003i
0.00soa
0' 0035?
O'oocass
0' 01
0' 00 182
0' 00 1 82
000033
0'orc3
0'OS2QS

\W 20

o.0000.
o.0000.
oosrco
003To.0000
000059
00000A
00000.1
o.0000

000 TB
0' 0008 T
0' 000 18
O00O0'c
0.0o0o.
0' 000 18
0.00o0
0.000J I
0.000

TiMflOr
.LOSO.iOI
.aLoSOc'OT

T-t000T
.ÔLOSOJOS
.àTOOTO
ôIOOTOT

TO I OS
.00SO SO I
SaoeOSO',oI

OOSO'OS
iQO3OSOIO('

WIC!O1O4fl? bVCJEICfl2
HIbbCCO2?fl2 21Et1Orhj2
Hrbbcero2oxDE2 E1v220D0W
erAbic)cEbI-rn2 vcHIbn2
V.LHEE21HE2 2101'JIV2
RVIHAI4V2IEb 2I(WVIfl
VWCb1ObOIV EIIiDbIV
2Et'21E? VIflIflP
1'Evev cNvrcoevwivevIn? 'IvccocEbHvrn?
2bIItiCHfl2 .LIvrEIci-uHA?
V1v !WCVID1

2crvrn2 VCVIUHIV2
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cR;SE  STAT TOW G E A R
# #  C03E

F N 7 9 5  Y8D 19,

TAX(IN  CODE

lNViERTEQRATES
490529CI101
49’35331001
49070iolol
5333040103
5333110302
5333121002
5333170302
6702050301
6801040301
6801030105

8
6a 1100101
68 1110103
6S01110201
6!?02030101
6s02040101
650Z040200
6303C402@l
1203030402

- - - - - - S T A R T - Y  - - - - -
D A T E  TIME LAT TUDE LONbITUDE

YY;4MDI)  HH14M L)Efi MIN i)EG NIIJ

O T B  7 9 1 1 1 3  1 1 3 0  5 9

TAxONOFilc  t.!AME

------FIN15H  - - - -- - -----MI POINT -----
LATITUDE LOh!GIJ~~E k

T I M E  F~~LS:D
LATITUD  L O N G I T U D E  F I S H

DEPTH FISHED (METERS)

DEG MIN DEG
- - - - - - - - - - - - - - - - - - - - -

D E G  M I N  D E G  MIN MINS (KM) MIN MAX AVC

6.514 140 45*7W 59 17.8N 140 43*7W

FUSITRITPN  0REGOI{EN51S
PYRULOFU5U:  I+ARPA
dc)SSIA F’ACIFICA
PANOALUS  JC%DAN1
ELA5SCKHIRUS CAVIMAIIUS
LCPI-IOLJTHOGES  FORANINATUS
Cl+IC!!iOECETES  BAIRDI
LkCUEU5  CALIFORNIANUS
!4~01A5TER  AE@Uj\LI$
HFNRICIA  LEVIUSCULA
DIPLoPTERASTER  NULTIPE5
Ci?OSSA5.TER  PAPPCISUS
LOPHASTE!?  FURCILLIGER
9RISASTER  TcWI*SEND1
ALLGCENTROTUS  FF.AGILIS
sTRG:l(iYLocE1’JTtioTu5  sPrJ.
GO?G6NCrCE.PliALUS  CARYI
I+ALOCYNTHIA  IGA60JA

30 2.22 144.6 - 146.4 14505

--y------~COy~Tg~----y~-g~- ‘------~~~--WEI$HT  ( G r a m s ) - - - - - - - - - - - - -
/itvl /Kt4

TOTAL . . . .

096
::;

O*3
O*1
O*1
O*3
1.4
r)::
0.1
O*1
0.4
0.1

58.5
3:::

O*1

4 . 5
1.4
0 . 5
2 . 3
0 . 9
O*5
2 . 3
9 . 9
2 . 3
0.5
O*9
y:;

0 . 5
;~6:;

0 . 9
099

“ 712.2 0.05837

0.8
0.7
l::!

;::

1308
1.6

54.0
806
::?

0.5

2 . 7
2 . 3

44.1
005
3.2
4.1

45.5
5.4

177.9
28.4
9.9
3e6
1.8

0.00022
0000018
0.00362
0000004
0000026
0.00033
0.00373
0*00044
0.01458
0.00233
0.000el
0.00030
0.00015

6 9 4 . 0 3 * 5
4 4 5 . 0 2 . 2

9 . 0 0.0
5 0 . 0 0 . 3
5 0 . 0 0 . 3

5 2 2 . 0 2 . 6
l;::: 0.9

0.4
81.0 g:;
10*O

983.0 4.9
61.0 O*3

357.0 1.8
30.0 0.2

12000.0 60,4
3630.0 l::;
608.0
79*O, O*4

10400.0
5900.0
3342,0
3600.0
3200.0
1800.0

83100s0
1 9 6 3 . 0

127600-0
1450r3.o

9 1 0 0 . 0
1 4 6 7 6 3 . 0

9 0 0 . 0

2 . 5
1.4
0-8
0.9
0.8
O*4

2092
0.5

3;:g

2.2
35,6
092

312*6
20:::

22*5
22.5

235-1
76.6
39a6
36s5
4.5

4;::;

160.8
13.5

::$%;

273e9
35.6

8949s1

4684.7
2657*7
1505b4
162106
1441.4
810.8

37432-4
884.2

57477.5
653105
4099.1

66109e5
405.4

TOTAL 329s3 oo02699 18566103

.
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CRySE  ST~T T~w GEAR
CODE  Y%~~D  ~L:~~

- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - - -----$lIDpoINT - - - - -
LATITUDE LONGITUDE LATITIJDE  LONGI~~~E  LATITUDE LONGITUDE ~~~~ F~~~tD

DEPTH FISHED (METERS)
. . $ ,., : rJEG NIN PEG t41N D E G  t!IN 13EG

- - - - - - - - - - - - - - - - - - - - -
D E G  MIN D E G  M I N MIN MAX AW

FN795  6A 20

TAxL)N CODE

INVERTEBRATES
4905330301
5333010101
5333040101
5333cJ4010”r
5333050400
5333043107
5333110203
5333120701
5333160104
68C104CI1O4
68010413501

OTB 7 9 1 1 1 4  1 3 2 3  59 4402N  1 3 9  4900W 5 9  47e7N 1 3 9  49e3w 15 1s48 4 3 . 9  - 5 6 . 7 5 0 . 3

TAxONONIC NAME

I CA

VERTEBRATE
.* 276020 0201
u 7603O2J1O3

5WJALUS  ACAliTHIA5
i?AJA  EItlOCUl_ATA

a 7’934020402
790S02i)601

SP121!4CHUS  THALEICHTHYS

79150+1801
;41CRC!GADUS  PRCJXIllU5
LEPToCOTTUS  ARl$ATUS

7917020601 tiIPPClSLOSSt21DES ELASSODON
7917020801 15CP5ETTA  ISOLEPIS
7917021501 PLATICHTHYS  STELLATUS

CONNENTS

TOTAL 20801  0.01706

‘------~~~--WEI~HT  ( G R A M S )- -- -- - - - - - - - -

IKM

83.0
5 . 0

3 1 1 . 0
1 0 . 0

2 . 0
5 0 4 . 0

2590
9 0 0 . 0

513j$::

0 . 2
0 . 0
0.6
0 . 0
0 . 0
0 . 9
y:;

9::?

0 . 0

56.1
3.4

210.1
6*8
1.4

340.5
16.9

608.1
34662.2

49.3
15.5

3 5 9 7 0 , 3

3~~~~:~  67,1 21148s6
3.0

2275e0
945.9

4.9
1733.0 “ 3.7

1537s2
170.0 0.4

1170.9

200.0
~j;:;

0.4
2300.0 4.9
7300.0 15,6

1554*1
4932.4

TOTAL 260al 0 0 0 2 1 3 2 31539-2

PANTJALUS 3(N+EAL15: 1 5  w/AGuA EGGS.  CF!ANGO!{  DALLI:
C41qCER  NAG15TER: 1 2 2  MALES; 2 FEMALESe

NO EGGS.
STONACHS:

DUIJ6FNFSS  CRl,hS;  6 STARRY FLOUNDERS; 10 BUTTER SCLE*
37 MALE

BOTTOM WATER TEMPERATURE “C = 10.0

/M so

0.00460
0.00028
0-01722
CUM:;;

0m02791
0s00138
0 . 0 4 9 8 4
2-84116
0 . 0 0 4 0 4
0.00127

2-94838

1 . 7 3 3 5 0
0907754
Oe 12600
g:);;9:

0.01108
0.12738
0.40430

2.58518
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I
i

- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E
CR~SE  ST~T T~w G E A R DATE TINE LATITUDE LONGITUDE LATIT!IDE  LONGITUDE LATITUDE LONGITUDE FISH F~$~~D

DEPTH FISHED (METERS)  ,

C O D E  YYl!M[~D  HHNM D E G  MIIJ D E G  MIN
- - - - - - - - - - - - - - - - - - - - -

C E G  NIN  DEG MIN D E G  MIN DEG MIN MINS MIN MAX AVC  ‘

FN795 99D 21

TAxON CODE

INVERTE6RATE5
3303540101
4504290201
4$04310101
490525o1O1
490532u123
4905331001
490536O1O1
4907010101
5330040101
5333040102
533304L)1O3
5333110200
53331103o2
5333121002
5333170201
5333170302
5333180104
6801040104
68(J104O5O1
6801040602
68010&O101
6801080105
6$01080111
6801100101
6801110103
6801110201
6@Ol120901
6802040101
6804070400
7200000000

vERT

OTi3 7 9 1 1 1 5  0 7 2 9  5 9  2409tt 1 4 0  3401W 5 9  24c9N 140  37.OW 30 2.96 139el -  142=7 1 4 0 . 9

TAxONOMIC  FJAKE

STOl~PHIA  CGCCINEA
H14TELLA  APCTICA
BANKIA  5ETACEA
Fu51TR]TON  OREGONENSIS
13UCClNtJ4  PLECTF!UN
PYRL!LO.fUSUS  HAt?PA
ARCTOKELC)N  STEARNSII
R05SIA  PACIFICA
LIMdOPIA  LIGNOEJJM
PANSALL15 GC$JIURUS
PLNDALUS  JORDAIII
PAGUQUS  SPPO
ELASSOCHIRUS  CAVIMAJIUS
L(I?HOLITHOCES FOI?ANINAT!
HYAS LYRfiTUS
CHIG’JOECE.TES  UAIRD1
CArJCEK!  !!A(iISTER
CERAMASTER  PATAGONICUS
MECIASTER  AECLIALIS
PSEUDAP.CHASTER  PARELII
HENRICIA  ASPERA
iiENRICIA  LEVIUSCULA
HEN!?ICIA SANGUINOLENTA
DIPLoPTERAsTER  MULTIPES
CROssAsTER  pApPosus
Lcp~A5TER  FURCILLIGER
LETHASTERIAS  NANINENSIS
ALLGCENTROTUS  FRAGILIS
BATHYPLOTES  SPPO
UROCHORDATA

:-~--~----~COU~~S  - - - - -- - - - - - -------~-~--WE1fHT  ( G R A M S )  - - - -- - - - - -- --

/KM “ /KM /&l s o

:S~~L~~,J~jf~JHIAS

l;$b$lk!z:;zE:ii!L:cus
THER GRA cHALcoGRAMKA
ANCPLOPONA  FIMBRIA
LEPTOCOTTUS  ARI.!ATuS
ffiyOXC)cEPliALuS  SPPO
3ATHYXASTER  SI@ATUS
AThERESTHES  STON!IAS
GLYPTOCEPHALUS  ZACHIRuS
HIPPOGLOSSCIDkS  ELA5SODON

Lrs

TOTAL

O*5
0.9
5 . 0

12*8
0 . 5
2s7
~:;

1 . 4
108
6 . 8
4-6
6-4
5 . 0
8,7

1 0 . 0
104
108
0.5
O*5
3 . 7
1 * 4
3.2
5 * 5
095
4 . 1
0 . 5
3 . 7
3.2
005

. . . :::
5 . 5
1*O
2.1

12.2
O*6
I’)*6
0 . 2

5 5 * 3
l::?

0 . 3  0 . 0 0 0 0 3
0-7 0.00006

. 3 . 7  0 . 0 0 0 3 0
9 . 5  0 . 0 0 0 7 8
O*3 0 .00003
2 . 0  0 . 0 0 0 1 7
0,7 0.00006
1 . 4  0 . 0 0 0 1 1
loO 0s00008
1 . 4  0 . 0 0 0 1 1
5el 0.00042
3-4 0.00028
4 . 7  0 . 0 0 0 3 9
3.7 0 .00.030
6-4 0-00053
7,4 0.00061
1 . 0  0 . 0 0 0 0 8
1.4 0.00011

0.3 0.00003
093 0.00003
2.7 0.00022
1,0 0s00008
2.4 0.00019
4.1 0.00033
0.3 0.00003
3-0 0s00025
O*3 0.00003
2e7 0-00022
204 0.00019
0.3 0000003

74.0 0.00606

35*O 0 . 2
2*O 090

23;~~~  l!:~
0 . 1

727.0 3 . 9
2 2 8 . 0 1 . 2
60-0 0 . 3

1 . 0 O*O
27,0 0 . 1

17000 O*9
1 5 3 . 0 0a8
376,0 2 . 0

4;:g:l 2 1 . 8
~:;

9oi3.o
932.0 4 . 9
265*O 1 . 4

7 5 . 0 . 0 . 4
5 0 . 0 0 . 3
76.0 O*4
6200 0.3

3if:;~ 2~:;

315*O 1*7
181*O 1s0

,  2527s0 1304
278,0 1 . 5

3 5 . 0 O*2

0,6
$%::: 1 * 7
899.0 004

17300.0 8 . 0
1805.0 0 . 8

51800.0 2::;
9 0 0 . 0

28-0 0 . 0
117*O 0 . 1

;:;:::$ 4 4 . 4
7*6

5 4 0 0 . 0 2.5

1108
0.7
3.4

79;:;

245.6
;;:g

093
9.1

57.4
51.7

12700
1385*1
309.1
306.8
314.9
8995
25.316.925.720.940.5

1289.54*4
1:():$
853.7

9 3 * 9
1108

636409

4 7 3 . 0
1216s2

30307
5844-6
609-8

17ym:r
9.5

39.5
32364.9
5506.8
1824*3

0 . 0 0 0 9 7
0-00006
0-00028
0-06538
0-00058
0e02013
O-00631
0 . 0 0 1 6 6
0 . 0 0 0 0 3
0 . 0 0 0 7 5
0.0047L
0 , 0 0 4 2 4
0 . 0 1 0 4 1
0 . 1 1 3 5 4
0-02534
c)::;;:;

0 . 0 0 7 3 4
0900208
0 . 0 0 1 3 8
0 . 0 0 2 1 0
0-00172
0-00332
0 . 1 0 5 7 0
0mOO036
$)::::;f

0-06998
g:;g;~;

0052171

.

?



?!Oi?THEA5T GULF OF ALASKA i3ENT}iIC  TRAWL DATA - MILLER FREENAN 795 - NCVm1979 BR6B 0 2 / 1 4 / 8 1 PAGE 27

TAxON CODE TAxOIIONIC NA1iE

791702U71J1
7917021501

HIPPOGLOSSUS  STENOLEP15
PLATICHTHY5  STELLATUS

--~-~-----COU~~S  - - - -- - - - - --

/KM
--------;--wEIGHT  (GRAMS)-------i~-:~-

~ 1:9 3 . 0  0 . 0 0 0 2 5 1 9 5 0 0 . 0 9:0
IKM

0 . 2 0 . 3  0 . 0 0 0 0 3 900.0
6:;:::

0.4 .
0 . 5 3 9 9 9
0=02492

TOTAL 16101 0-01321 72888-2 5 . 9 7 4 4 4

COMMENTS

%

HYAS LYR1.TU5: 7 NALES; 10 FENALES~  9 WITH ORANGE EGGS-
CHIONOECETES  6A1F?DI: ALL JuvENILESO RANKIA  SPO  PRESENT  I N  w O O D .
!5T13!4ACHS: 10 SA3LEFISH;  5 PACIFIC COD: 10 FLATHEAD SOLE; 10
TuPFc)T; 10 l+rX SOLF.e
BOTTOM WATER TEMPERATURE “C = 6.3

?



1 100.0 
Q8OSI .0 

8QSOO,o 
10.0 
Q1i0O.0 
080O.0 
Tô00.0 

0V881 .0 
1o10.0 
0o00.0 
Qa00.0 
Q00.0 
00.0 
51500.0 
QS000.0 
QS000.0 

I S 100.0 
ô00.0 
0I0.0 
¶000 .0 

1100.0 
8108.0 

ITS 10 .0 
08 500 .0 

bc' TO .0 
oc'c' .0 

8SI0.O 80.0 
T10.0 
c'oo.o 
1880.0 

c'88 50.0 

Ss-1 .0 cT1 .0 
ToIIc'.o 

o0Sc'I .T 
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- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - -- -  - - - - - M I D P O I N T  - - - - -  T I M E
CR:SE 5TjT TyJ  ~EA2 OATE TIME LATITUDE LONGITUDE LATITUDE LONGITUDE LATITL’DE  LONGITUDE FISH

DIST DEPTH FISHED (METERS)
FE5:~D

cODE YY;JMIW  1$-!l.lrl DEG M I N  DE6 IIIN D E G  MIN DEG PIN
- - - - - - - - - - - - - - - - - - - - -

D E G  M I N  D E G  MIN MINS MIN MAX AVC

30 2.78 13306 -  1 3 7 . 3 1 3 5 . 5FN?95  9YE 22 OTB 791115 0925 5 9  18*3N 1 4 0  34*1W  5 9  19-BN  1 4 0  3405W

TAxON CCJDE -------
RAw

--~COIJNT
,0

‘5-----;~-:;-
/KM

-------~--~--WEI~HT  (GRAMS)  -------j~-:~-
/KM

INVERTEBRATES
3303GOUCJO0
49052’90101
4;05331001
490536O1O1
4907010101
5333110216
53331103CI2
5333121,302
5333170201
533317u392
6801030201
6901040100
L801O4O5O1
6Eoloboloo
6.201060191
68010bO105
t9010b0201
6801110103
Laolllozol
6801110301
6801121101
6902040101
6802040201
6a03040201
7203030402

0 . 4  0 . 0 0 0 0 3
19-1 0-00156
0.4 0 . 0 0 0 0 3
1 * 4  0 . 0 0 0 1 2
2.9 OeOO024
2,9 0.00024
2 . 2  0 . 0 0 0 1 8
.3-2 0+00027
1.4 0 . 0 0 0 1 2
1.4 0 0 0 0 0 1 2
0.4 0mOQO03
1s8 0000015
1s8  0-00015
1.1 0*00009
0.4 0000003
0.4 0.00003
0.4 0.00003
5.4 0.00044
9.4 0.00077
0.4 0.00003
004 0*00003

98.9 0.00611
,25.9 OOO1O32
0.4 0.00003
1*1 0.00009

0.1
6-7
0.1
0 . 5
1 . 0
1*O
::!

0.5
0.5
O*1
096
0.6
0.4
0.1
O*1
091
1*9 “
3 * 3
O*1
0.1

3 4 . 9
4::? 1

0.4

3 9 . 0
4 1 0 0 . 0
101.0
445.0
14200
302.0
21600

6400.0
344.0
20590
12590
159.0
120.0
72,0
10.0
10.0,
41.0
215.0/ 510.0
16=0
39.0

27200.0
1680000
431*O
95.0

0.1
7 . 1
0 . 2
0.8
002
0 . 5
0 . 4
11*O
0-6
0.4
0.2
0.3
CL!

0.0
0.0
0.1
O*4
0.9
O*O
O*1

46.8
2;:;
O*2

1 4 . 0
1474.8

36.3
16081

5 1 . 1
10896

7 7 . 7
2302.2

123-7
7 3 . 7
;;::

43-2
25*9
3-6
3-6

1 4 . 7
7 7 . 3

183s5
5.8

1 4 . 0
9784m2
60ft3b2
1;%:

A~JTPCZ9A
FuSIT?lTON  Ol?EG@liEt~SIS
PYRljLO~USus  Hb.KPA
.ARCTONZLOII  STE4RNSII
ROSSIA PACIFIdA
P.AGLIRIJ5 COMFRAGOSU5
ELASSC!CHIRU5  CAVI~~ANUs
LOF%CLITHOLES FORANINATU5
HYAS  LYR4TU5
CHIC]OECETL5  SAlf?DI
LUIDIASTEft  DAhSONI
CE!?4NASTER  SPPC
MECIASTEP AFCIUALIS
HEX?]CIA  SF?*
LiEF!!?lCIA  ASPERA’
HENklCIA  LEVIUSCULA
00RA310PS15 I N F L A T A
C!?9SSASTER  PAPPC!SUS
LoPI-iAsTER  FURCILLIGER
SOLASTER DAWSO!iI
STYLA5TERIAS  FORRERI
ALLCCE;ITPOTUS  FRAGILIS
ST2COGYLOCENTR[)TUS  DROEBACHIENS15
GOQGCVt)CEPhALU5  CARYI
HALC!CYNTHIA  IGA130JA

20912-6TOTAL

5iJU4LUS  ACAt~THlA5 :
2,1JA B1!40C L A T A

Y“?AJ4  K1~lCA  UI
SPIRINCHUS  THALEICHTHYS 4i
GA2U5  KACRGCEFI-!ALUS
T!-IE2AGF,A ChALCC)GRAMMA

3

SEEASTES  ALUTUS
I+NC?LOPO;!A  F11;15FIA

:
19

EIATHYW+STER  SIGMATUS
ATHtZI?ESTHES  ST(INIAS
GLY~TOCEPHALLIs  ZACHIRUS

478
4 4

31PPGGL05SOIDES  ELA5S0D0N 9
HIPPCGLOSSU5  5TEROLEPIS 6

283,1 0.02320

vERI “EbRATES
769205d201
7603020103
76G302O1OO
7904029402
7$G90204U1
7909020701
7915010102
7515030101
7916090103
79170zo102
7917020551
7917020601
7917020701

003
0.2
0 . 2
7 . 0
0.5

h:3
3*O
1 . 3

76-5
7 . 0
1 . 4
100

0-7 0 , 0 0 0 0 6
0 . 4  0 , 0 0 0 0 3
0 . 4  0 . 0 0 0 0 3

15-8 0 0 0 0 1 3 0
1.1 0.00009
299 0.00024
0.7 0000006
6.8 0.00056
2,9 0.00024

172=3 0*01412
15=8 0,00130
3.2 0.00027
2,2 0,00018

2700e0
32200.0

140090
1512s0

1 4 5 0 0 . 0
1 4 1 0 . 0
324.0

1 5 9 0 0 . 0
980.0

1321OOCO
5 0 0 0 . 0
5 0 0 0 . 0

3 0 9 0 0 . 0

1.1
13*2
O*6
0,6
5.9
0.6
0.1
6.5
0.4

54-2
2.0
2*O
1207

971e2
1158297

503.6
5 4 3 . 9

5215-8
507.2
116,5

5 7 1 9 . 4
352m5

4:;;8::

1798s6
11115*1

87743.2TOTAL 225.2 0-01846

4



F!CJKTHEAST GULF OF ALASKA BENTHIC TRAWL DATA - pILLER  FREEMAN  7 9 5  - Ncvm1979

cOWJVJENT5
I+Y,AS LYFti,TUS: 2 V.A’LES:  Z FEKALES  wITH  LIGHT ORANGE EGGSO
CHIOliOECETES 5AIR01: 1 NALE;  3 FEL!ALES  IJITH  ORANGE  EGGS*  F U L L
CLLJTCHO POLLUTANTS: oNE PLASTIC i5AGo
STGMACHS: 1 ( J  bLACK COO;  10 FLATHEAC SOLE; 1 0  R E X  SOLE; . 1 0
ARROLTOOTH  FLOUliDER;  3  P A C I F I C  COD*

BOTTOM WATER TEMPERATURE “C = 6.8

BR6B 0 2 / 1 4 / 8 1 PAGE 29

,.



seoo.o Lsao.o 
IEOO.O s1oo.o IsIoo.o 
o'-000.o 
IQOO.O 
OSIEO.O 1so.o 
flQEO.O ssoo.o 
ssoo.o scioo.o cioo.o 
c,000.o SOO.O SLO.O 000c'. 0' TOS

000T75
o.0000
0 OOOO

OOO
0 0000a
0 0000a
O00053
0000?JO'OOO!
0' 00
0.000I0.o000
0.000s0'000L
o'0000a
0'OOOaB
0'OOO?I

o.000Ta
000

0.000.t0.008
0 0050k
000053

0000a
0 0000a
0.000uo'000c
00000.00s00.o00&
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CR#5E  S T A T  TOW GE41’!
- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  -----~~IDpOINT  - - - - -

I)J,TE LATITuDE LONGITUDE t]%
DEPTH FISHED (NETERS)

TI!.!F LP,TITIJL)E LCI.IGITUI)E  LATIT(IDE  LONGITiJDE F~$$~D - - - - - - - - - - - - - - - - - - - - -
# .# COL)E VY!MJtJ  HHIIII  L!EG MIN CEG MIN C E G  NIN  DEG WIN DEG M I N  D E G  MIN MINS MIN t.lA X AVC

FN795 100E 23

TAX(I-N CODE

INVEkTEhF(ATZ5
4’3050tlQ7al
49052$’01!31
4S05330202
490”/010101

5 3 3 3 0 4 0 1 0 4
5333110206
53331103O2
5333121002
533317J20L
6801043104
6801040501
6801080101
68011003026Solllolo3
6801110301
6801120901
6802040101
6802040290

VERTEtlQATE5
7602050201
7904020501
7909020401
7909020701
7915010102
7915020201
7915030101
7915044103
7915090103
791”?OZO1O2
791702iJ501
79170,ZOL91
791”7020701

OTB 791115 1353 59

TAxONOKIC NANE

11.6N 1 4 0  14.7w

LISCHKLIA  CIDA[~15
FuSIT?~TO1’1 CJI?EGC)IENSIS
bKql)]G1us  K.E:~[dICGTTI
i?oSSIA  PACIFICA
PANi)ALuS  MCI!{TAGUI  TRIDENS
PACIUI?US  SETCISUS
ELASSCCHIl?LiS  CAVINANUS
LOP140L1TiiObE5  FORAMINATUS
HY/iS LYRATL[S
CERAXA5TtR  PATAGO!JICUS
NEDIASTER  ACOUALIS
I-!ENRICIA AS=’cOh
PTERA5TE2  M
CRJS5A5TER
SOLASTER DAtiJSO~iI
LETi+lSTEPIAS  NANIMENSIS
ALLOCEIITROTUS  FPAGILIS
5TRCINGYLOCENTROTL15  SpPo

,r..nel
IILITARIS
PAPPOSUS

TOTAL

SaUA US AC.AI!THIA
k ?T H A L  ICHTHYS  PAC FICUS

GA!X.JS  NACROCEPHALUS
THERAGRA C1-iALCOGRANt4A
SE5ASTES  ALIJTUS
OPHIQDUN  ELONGATUS
A:iCPLOPOL!A  FINIF.IA
TRIGLOPS MACELLUS
BATHYi~ASTER  S16NATUS
ATHE?ESTHES  STCiNIAS
GLYPTC)CEPHLLUS  ZACHIR’JS
IIIPPOGLOSSCIIDES  ELASSODON
HIPPGGL05SUS STENOLEPIS

5.9 10*7N 140 17.3W

TOTAL

--~-~----~COUNi{-----i{----
/.XM

1;

2
44%

0 . 5
0 . 9
001
0 . 3
0 . 4
;::

0.0
O*3
O*5
0 . 2
0.1
0 . 1
cl.3
0 . 0
0.0
1 . 0

94m6

3 . 0
l;:!

3 . 7
0 . 9
0-6
0.6
1 . 5

13*4
56s1

204
0.9
1 . 2

6.3
l!:;

$:;

0.6
6.3
o*6
4 . 5
6,3
;::

101
4 * 5
0e6
0 . 6

. 13*6
1259-7

133103 OO1O912

5 . 7
25*O

4 . 0
6 . 8

~:~

2 . 8
25.0

10495
4 . 5
1 . 7
2-3

186s4 0001528

30 3-52 .  122-6 -  124.3 12405

-------;;;--wEI~HT  ( G R A M S )  - - - - - - - - - - - - -

/Kt4 /u so

194.0
2414*O
168*O
220.0
52.0
30.0

392.0
1340.0
994.0
1708.0
224.0
96.0

340.0
180.0
40.0
100.0

2200.0
2106OOCO

30800-0

6!~%;
316e0
40090

1800.0
280000
646,0

1000O*O
104400.0

2800.0
2aoo.o

6 0 8 0 0 . 0

0.1
1*1
0.1
0.1
0,0
0.0
O*2
0.6
O*4
0.8
0.1
g:~

O*1
O*O
090

9i:9

55*1
685.8
47.7
62.5
14.8
8e5

111*4
380D7
282.4
485.2
63.6
27=3
;;::

11.4
28.4

625.
59829. ~

62867*O

8750;0
873.9

17556*8
89.8

;!:::
795.5
183,5

2840.9
29659*1

795.5
795.5

1727207

80238-1

5.15304

007”1721
0s07163
;:%;: ,

::~:%
0a06520
0.01504
0.23286
2*43107
0.06520
0e06520
1.41580

6*57689

d



NORTHEA5T  GULF OF ALASKA BENTHIC T~Ah’L DATA - MILLER FREENAN 795 - NcV.1979

COMMENTS
STQOI!GYLC!CE,NTROTUS  NEAN 141, 9 5  Gtl PER 2  I!IDIVIDUALS;
ALLCcEl;TlfOTUS  ALSO 2 PER 95 G!lo
HY.AS  LYKATUS: 1 MALE;  7 FEMALES WITH CRANGE EGGS.
ARROWTOOTH FLOUNDER: 7 PACIFIC COD*

STOMACHS: 10

2 SLIM SCULPIN PRESERVED,
1 SLIME STAR PRESERVED,

BOTTOM WATER TEMPERATURE ‘C = 6.5
3

. . . ..-. -.
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CAWLHIY IYE?O1V
CEVLO1fl2 E1VII2
2IE DVM2OVI
Ob.LEiV21E[ tflr11b2
IcIv rEAln2cnrv
TCIV VbEIV
ICIV ebb'
DVlCHV21E bvIEr I
V1EI VEulV1I2
AV21Et bV1VCOICfl2
OECE1E2 PVILDI

OIIIHOE.E2 EOYVIt4v1fl2
Lfl? CCBVCO2fl2
rv2 E1O2fl?
rob?I DI2b[

VrPP 1OfvlIowrrow 21EVbt21I
1II1Ot OEOEV2I?
EEV

oorsc's
o.oJaa
OOOOT
0059100. 000S
0' 000Sa
0.000600S
O0I00OS88oossr
0' IS0o0'OOOUS

00088
o.o0s00310S00cB.
0.0sa

18 OOOOT
s.a O'OOO5'
o. o'0000c
0.i 00000QO 000003o. o0000
O 000003I O'OOOIS
o o'000r

o.000
000103

18 O000Jo. o'0000
o. O'00003
11 O'OOOOa
3s O'OO5t
o. o'0000
3'c' O'OOOa

1000.0 8.1 
100O.0 8.1 
800.0 8.101 
S00O.0 Q.S 0000.0 .0 Sa100.0 8.1 
s1000.0 .1 0000.0 .0 aeio.o .T81 Q00.0 
£8000.0 1.01 
Q0000.0 1.1 

o roci0. 900.000089
00a0QS905
O0OàO00.Q0 J8TT0' r.ac0' 35 1 39

“:
ul

NORTHEAST GULF OF ALASKA BEIJTHIC

FN795 100D 24

TAxON CODE

INVEi?TE3RATES
320000U0’)0
+9J52901L11
4935360101
5333CI401O3
5333049204
5333110206
5333110216
5333121oO2
5333170302
620]040104
6801040501
6801040602
6901O8O1OO
6801080101
69010bf)105
66(J11OO1U1
6.501110301
6802O4J1O1
72i)3030402

VERTEBRATE
276020.0201

7603020106
79G4020501
7909020701
7909041110
7915010201
791503I)1O1
7915044201
7917029102
7917020501
7917020601
7917021301

OTB

?OR
FU $
ARC’
PANI
PAyl
PA51
PA’31
LO?i
:;;(

MED
PSEI
HENI
HENl
HSNII>]pl
SIIL,
ALL!
HAL(

Pl\TE T ] l$iE
YYI iNDD HHMN

791115 1521

I?A14L  DATA - MILLER FREEMAN 795 - NOV,1979 BR6B 02/ 4/81 PAGE .32

- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  -----NI  P O I N T  - - - - -  TIME
ELATITUOC  LCP!51TUDE  LATITIIDE  LONGI~~~E  LATITUD  L O N G I T U D E  F I S H F~~~{D

DEPTH FISHED (METERS)

i)EG Iv!IN D E G  IJIN
- - - - - - - - - - - - - - - - - - - - -

12EG MIN DEG DEG MIN D E G  MIN MINS MIN MAX AVC

59 21.9N 140 17c9W 59 20a41J 140 17.9w

TAxONOMIC  NAME --------.i~OUNTS-----;;-:i-
. RAW /KM

TOTAL

SIW:L~$NU~~~tHIAS

THALEICHTHYS PACIFIC S
THERr,GRA  cHALcGG3AM]~

~ al!

LYCCDES  PALEARIS
SE13A5TCIL061JS  ALASCANUS 54
ANCPLOPOI.’IA  FINtW?IA 4
uLCA BoLIIII
ATliE2EsT}iE5  STC!NIAS 52j
GLYPTOCEPHkLIJS  zACHIRUS 115
HIPPOGLi35501DES  ELASSODON
:“lICR05TOWJS  PACIFICUS .2$.

T O T A L

5.0
0.5

47.0
1*5
0.5
0.5
2*5

17.5
6.0
7.0
2.0
0.5
0.5
0.5
100
1.0
4.0
2.5

71.9 0.00590

0.5
0.5

27*5
O*8
0.1
5.3
0.4
O*1

50.6
11.2
2.7
0.3

370.1 0.03034

30 2*78 135.4 - 150.0 142s7

-------~-~--wEI~HT  ( G R A M S )  - - - - - - - - - - - - -
IKM

1593.0
834.0
216.0
1052oO
11600
3000
30.0

4+:0::

896 .0
510.0
90.0
10*O
10.0
1090

953*O
170.0
661.0
43090

10900.0
590090
6156*O
l$:::g

21300.0
32~~:~

128900.0
12700.0
3600,0
500.0

12,7
;:;
8.4
0.9
0.2
0.2

3;:;
7.7
4* 1
0.7
0.1
0.1
0.1
7.6
1.4
5.3
394

5,6
3.0
3.2
0.6
0.1
1099
1-6
0.0

6602
6.5
108
0 . 3

573.0
3:::9
378.4
4107
1008
10.8

147498
273.4
347.5
183.5
32e4
3.6
3-6
306

342.8

2%:;
154.7

4511.2

3920.9
2122.3
221464
436.3
71*9

;$:;:;

10.8
4:;:$:;

1295-0
179.9

69999-6

IF! s o

0.36977

5-73768

.

?

. ‘,



t:Oi?TIiEA5T GULF OF ALASKA BENTHIC TRAWL DATA - MILLER FREEMAN 795 - NCV01979

CC)NNENTS
PA:qDALUS  JORDANI: 75% WITH A(lJA EGGs.
17 MALES: 18 FE:4ALES*

CHIONECETES BAIRDI:

STCI1’I#tCi-IS: 1(I FLATI+EAT)  SOLE;  10 REX-SOLE; 10 ARROWTOOTH FLOUNDER,
FCLLLITANT5: 1  PLASTIC BAG:  1 5 GAL. FUEL c&N.
BOTTOM WATER TEMPERATURE “C = 6.6

. .

BR6B 0 2 / 1 4 / 8 1 PAGE 33
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NORTHEAsT GuLF OF 4LASKA BENTHIC TRAWL DATA - MILLER FREEMAN 795 - NoVe1979 BR6B 0 2 / 1 4 / 8 1 PAGE 34

CR~SE ST$T Taw G E A R OATE TIME
‘ - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  -----l.IIDpoINT  - - - - -
LATITUOE  LOtJGIJIW~E  LATITLIDE L O N G I T U D E  L A T I T U D E  L O N G I T U D E  ~~~~ F~#fifD OEPTH FISHED (METERS)

# CCIDE  YYPWX)  HH!4N  D E G  IIIN DE6 D E G  MIN DEG MIN
~------- - - - - - - - - - - - - -

D E G  MIN D E G  MIN MIN MAX AVC
FN795 101E 25 0.7W  59 17*7N 140 1*5W .,. 30 3*33 13901 - 146s4 142e8.’

TAxON CODE

OTB 791115 1745 59 16s1N 140

TAXONOMIC  NANE

IhVERTEB@ATES
49052%u1O1 FU51TQITON  O~KGOtlENSIS
5333040204 PA’iCALGPS15 DISPAR
5333050401 EU4LUS  UAR!3ATA
533312’1002 LOPHOL.  THOLE5  FORAMINATUS
5333170302 tCI+IONO CETES  BAIRDI
68CI10494O3 HI?PASTERIAS  SPIAiOSA
6601O6OIO1 CTEN(IDISCU5  CRISPATUS
660111o3O1 SGLASTE.R  D/\WSOh!I
6801121201 IJYCVOPCJDIA  HELIANTHOIDES  ,

VERTE3QATES
7603020106 !?AJA KINCAID1
7603020108 RAJA  ilHIvA
7904010206
7904020501

ONC’JRHYIJCHIJS  T5HAWYTSCHA
THALEICHTHYS  PACIFICLIS

7909020701 THERAGKA  CIIALCOGI?ANMA
791501o1O2
7915010201

SE8ASTE5 ALUTU5

7915030101
SE9ASTOLOBUS  ALASCANUS

7915040901
ANCPL!3POMA  FINE,RIA
DASYCOTTUS  SETIGER

7917020102
7917020501

ATHE!?ESTHES  STOMIAS
GLYPTOCEPHALUS  ZACHIRUS

7917020”?Ol HIPPoGLOSSUS STEfiiOLEPIS

CONMENT5

TOTAL

TOTAL

15
1!

24
21

2:
2

22;
7
3

;::
0 . 3
7*O
6s1
0 . 3
7*O
096
0 . 3

65,8
2 . 0
.0 .9

STOMACHS: 20 JUVENILE SNOW CRAB.
103 MALES*

SNOW CRABS:

80TTOMWATER TENF’ERATURE”°C  = 6.3

0.6 0eOOO05
0.6 0.00005
0.3 0.00002
0.3 0.00002
52.3 0.00428
0.3 0.00002
O*3 0*00002
1*2 0.00010
0.3 0900002

56,2 0.00460

4.5 0.00037
5*4 0.00044
O*3 0.00002
7.2 0eOO059
6.3 0.00052
0.3 0.00002
7,2 0.00059
0-6 0-00005
0.3 0.00002

67.6 0-00554
2*1 0.00017
0.9 0.00007

102.7 0.00842 .

----;+EI:HT  (GRAMS)-------------
Ilm

181.0
47.0
14.0

932.0
11400.0

217*O
1600

607.0
862,0

1*3
0.3
o*

4
7$:9
1.5
0.1
4.3
6.0

21300s0 8.1
113~~f):~ 43.2

0.2
830.0, 0.3

l;:::: O*7
g::

14500.0
1400.0 0.5

31.0 O*O
96;~;:~ 3608

0.3
109OO*O 4*2

71 FEMALES:

::::
4.2

279,9
34;;:$

4.8
182=3
258.9

4287c1

6396-4
33933.9

172.4
249,2
540.5
30.0

4354*4
420.4

9.3
28;+;:;
3273.3

78569s 1

/M SQ

0.00446
:::::;:
:::;2:;

0.00534
0.00039
0.01494
0.02122
0.35140

0a52429
2.78147
0.01413
0.02043
0.04431
0.00246
0s35691
0.03446
0.00076
2,37040
0.02215
0.26830

6-44009

. . ,,
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- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M i d p o i n t  - - - - -  T I M E DIST
CR~SE  S T A T  T$!iGEAR DATE TINE LATITUDE LONGITUDE LATITUDE LONGITUDE LATITUDE LONGITUDE FISH

DEPTH FISHED (METERS)
FIW:D

* C C D E  yYi~~tPD HHNft  D E G  I.lIN CE6 MIN
- - - - - - -  - - - - - - - - - - - - - -

DEG MIN D E G  MIN OEG MIN DEG MIN MINS MIN MAX AVC

FN795 9C 26 OTB 791116 1433 59 57*5N 139 34.8W 59 56c2N 139 35*7W 30 2041 “ 23997 - 243.4 241,6

TAxON CODE TAAONOMIC  NAME --~--~----~COU~:S-----~:----  “ ----------~--wEI~HT  ( G R A M S )  - - -- - - -- - -- --

INVERTEdEATES
IKM /KM

3303030000
3303470201 2Y;z;+~EA  GP14CILE
5333040101 ?ANDALuS  EX%EALIS
5333040204 PANCALOPSIS  IIISPAR
5333060107 CRANGON  DALLI
5333110401
5333170302 k:?;e:E2!;%  %\~;?EscENs
btloloeoloo HENRiCIA  SPPO
6803040201 6oRCCNOcEpIjALuS  cARyI

2 2*O

4; 3::2
5? 4 9 . 5

1 . 0
1 . 0

~ 3*O
1*O

1 100

211s6
76.3
;Lf

2.1
6*6

89.6
37.3
31.5

0.01735
0.00626
0.00599
0.00255
0.00017
0.00054
0.00735
0.00306
0900258

41.9 0.00344 5 5 9 . 3 0.04585
‘,-

TOTAL

a VERTEBRATES
m 7602050201 SQUALUS  ACANTHIAS

7303010201 CLUPEA  HARENGUS  PALLASI
7904020201
7909020701 ~~~$~$~t,~;~~~f~~;blMA
7915040901
7917OZO1O2 ATI+EHESTHES  STONIAS
7917020601 HIPPOCiLOSSOIDES  ELASSODON
7917021501 PLATICHTHYS  STELLATUS

6597m5 0-54078
244*8 0-02007

7 . 9 0.00065
925,3 0*07585
10602 0 . 0 0 8 7 1
402-5 0.03299
184-2 0 . 0 1 5 1 0
4 9 0 . 9 0-04024

4.6 0.00037 15;;~:) 73.6
3.7 0.00031 2-7
0.4 0.00003 19.0’ O*1

24.1 0000197 2;:::: 10*3
o*8 0.00007 1.2
1.7 0.00014 970.0 ;:;
0.8 0.00007 444.0
0.4 0.00003 1183.0 5*5

TOTAL 36s5 0.00299 8959=3 0.73437

COMt.iENTS
NUMEPO1.JS  ROCKS-APPROXC  1 8 5 0  KG= CHIONCECETES  BAIRDI : 1 FEMALE;
1 VALE; 1 uttkhiowrt.  pOLLUTAtiTs:  ; oNE  PLAsTIc B A G.
BOTTOM WATER TEMPERATURE “C= 5.7 ,
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CR~SE  ST$T Tad GEAR
- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M i d p o i n t  - - - - -

‘~ME  Fp~l%D  - - - - - - - - - - - - - - - - - - - - -DATE  TIME LATITUDE LOUGITUDE  LATITuDE LONGITUDE LATITuDE LONGITUDE F SH DEPTH FISHED (METERS)
# CCIDE YY~lt.lDD HHMM DEG MIN DEG  MIN DEG NIN  DEG t41N DEG UIN  D E G  M I N M I N S (KM) MIN MAX AVG

F N 7 9 5  1038 2 7

TAxON CODE

0T3 791117 1116 59 1“606N 139 32*6w 59 18eON 139 33.3w 30 3.15 150.1 - 161.0 155s6

TAxONOI’lC  IJANE --~~~----~COUN~  - - - - - - - - -- - -
/KM

‘------~~~--WEI$HT  ( G R A M s )  - - - - - - - - - - - - -
/KMINVEkTEE3QATE5

3303009300 A;4TI-IOZ[:A 1 0 . 5 0 . 3  0 . 0 0 0 0 3
4905290101 ili51TRlTf)t! 0GEGOhENS15 0.5

121.0 0 . 3 38*4
4905330305

0.3 0 . 0 0 0 0 3
NE?TljNt.A  PKIaILOFFENSIS ! 095

9 9 . 0 O*2
0.3 0 . 0 0 0 0 3

3 1 . 4
490566O1O1 TRITONIA  EASULANS 1 0 . 5

9 8 . 0 O*2
0.3 0 , 0 0 0 0 3

3 1 . 1
4907123200 OCTGPUG

0 . 1
%::

15.9
533304C)1L)1

0 . 3  0 . 0 0 0 0 3
IJANDALUS BGREALIS ~~ f;:f

091
1 5 . 9  0 . 0 0 1 3 0

1 9 . 0
533304i1204 PA.YDALC)PS]S  D15PAR 6-0 0moo049

4 0 5 . 0 099 12006
5333110203 CIAGIJELIS  ALEuTIcus 4 0 0 . 0

O*5
099 127s

5333110216 PASIJRUS COtiF!7AGOSUS
0.3 0 . 0 0 0 0 3

i
:::: 090 6- 9

533317ti3CJ2 CtilCIK)ECETLS  5AIFDI
. 3  0 . 0 0 0 0 3

6801060101 CTEI+ODISCUS  CR15PATUS
ly~ 59:: 3?01  0eO0263

;:; 3-2 0.00026
41f9f:: 9j;~ 132$;~~

6801121201 PYC’iOPODIA  HELIANTHOIDES 2 0.6 0-00005 1599.0 3 . 6 507.6

VERTEBRATES
7602050201
7603O2O1O6

SCIbALUS  ACAh!THIAS

7603OZO1O8
i?AJA KINCAID1
RAJA !?HINA

7909041110
7915010102 ‘%STE5 ALUTUS

DES PALEARIS

7915040901 t%5Yc0TTus  sETI13ER ‘
7915044201
7917020102

ULCA Bt?LINI
ATHEi?ESTHES  STOMIAS

COWENTS

TOTAL 60-0 0-00492 14216-8

4.8 2,5 0.00021 lWH)::  1 3 * 3 4476*2
! 5 . 4 269 0900023
1. 006, 0 . 3  0 . 0 0 0 0 3

9*O 301509
1

8WJ:~’
:::

891
0 . 3  0 . 0 0 0 0 3 0 . 1

2730.2
0e6 0-00005

31.7
q 6*O

90090 O*8
3-2 0*00026 5 0 0 . 0 0 . 5

285.7

006 O * 3  0 9 0 0 0 0 3 2700-0 2,5
158-7

1 3 6  81*CI
857-1

43*2 0s00354 69500-0 65,6 22063~5

TCTAL 5 3 . 3  0 . 0 0 4 3 7 33619e0

PANCALOP51S  DISPAR: 10 WITH TAN EGGS*
1 5  iJITH AO(JA  EGGS.

PAN@A US B REALIS:

CHIOhOECETES  FJAIR!)I:
LOGS RIDDLED WITH BANKIA  kETACgA,

63 MALES,  38 FEMALES-ALL OLD HARD SHELLsO
STCIMl\CHS: 10 FLATHEAD SOLE: 10 TURBOT: 20 SNOW CRAB*
POLLUTANTS: 5 PLASTIC BAGS*  1 RUBBER GLOVE,
BOTTOM WATER TEMPERATURE “C = 7.4

//4 so

1o16531

0.36690
0e24720
0.22378
$): cm:

0 . 0 1 3 0 1
0.07026
1s80848

2.75566
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----=-START  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -
CR;SE ST~T TOW GEAF! DATE ~lNS F~~a~D  - - - - - - - - - - - - - - - - - - - - -TINE LATITUDE LON51TUDE  LATITUDE LONGITUDE LATITUDE LONGITUDE i;!%

#  ‘cODE yY:~:14DD  HHIslk  DEG M I N  D E G  MIN

DEPTH FISHED (METERS)

D E G  MIN D E G  MIN D E G  MIN DEG MIN (KM) MIN NAX AVC

FIu795”  1 0 3 C  2 9

TAxON CCH)E

INVEkTE61?ATES
3200000000
4905290101
4907O1I)1O1
5333040103
5333050401
5333060107
5333110203
5333110216
5333121002
5333170302
6801060101
6e02040101

OTEI 7 9 1 1 1 7  1 3 4 6 5 9  5.3N 1 3 9  30s6W 5 9  603N  1 3 9  28c3w 30 2e96 .  115-3 -  117-1 116s2

“TAxONOMIC  NAME

OGRIFERA
Fu51TR.;TON OREGCNENSIS
RQSSIA  PACIFICA
PANDALUS  JORDANI
EUALUS  BARHATA
CRANGON  DALLI
PAGuR.us  ALEuTICUS
?Afj(jRLjs co}~FRPGo5us
L9PtiOLlTHOLES  FORA~lINATU5
c}+IoqoECETES  bAIRDI
CTENODISCU5 CRISPATUS
ALLOCCNTROTUS  FRAGILIS

VE!?TEBQATE
!376020 0201 .SStJJLy~N$~$J~HIAS

7 6 0 3 0 2 0 1 0 6
7603020108 RAJA RHINA
7904020501 THALEICHTHYS PACIFICUS
7909020701 T!-iEi?AGRA CI-IALCOGRAMNA
7909041110 LYCGDES  PALEARI
7915010101 iSEBASTES  ALEUTI NUS
7515030101 Af\]cpLOPot,lA  F1P15R1A
7917020102 ATHEREsTHES  STOMIAS
7917020501 (iLYPTOcEPHALUS  ZACHIRUS
7917020601 HIPPCGLOSSG1DE5  ELASSi3DON
7917020701 HIPPOGLOSSUS  STENOLEP15

COMMENTS

::$

87.3
2m3
1 . 4
0 . 1
0 . 1
0 . 2
6-4
O*1
O*1

TOTAL 360=5 0902955

0 . 9  “ 3.0 0000025
2-4 8*4 0mOO069

1 * O  0 . 0 0 0 0 8
3?:2 10908 0000900
21*1 7 4 . 0  0 . 0 0 6 0 6

2 . 3 8el 0 , 0 0 0 6 6
007 2-4 0s00019
003 1.0 0 , 0 0 0 0 8

36.3 127*4 0001044
197 6-1 0aOO050
2.3 8.1 0 . 0 0 0 6 6
0 . 4 1.4 0.00011

TOTAL 350.7 0D02874

-------~-~--WEI$HT  (GRAMS)  -------j~----
/KM

2 0 0 . 0
380.0
216*O

8358a0
250,0

7 5 . 0
23-0
23-0

2300-0
5842.0

15*O
2 2 1 . 0

1.1
201
1*2

46.7
1.4
O*4
O*1
0.1

12.8
3;:;

102

13200-0 5.4
:WKl:g 11.9

5.0
815*O 0.3

4468.0 108
986*O O*4
1926-0 ::: .

14;#:~ 59.0
0.7

2300.0 0.9
30900.0 12s6

CRYPTONISCIDAE  PARASITES ON PP.N3ALU  JCRCANIO
CH1OI;GECETE5  13AIkOI: 2

GASTROPOD EGG CASES-
33 MALES: 35 EMALES*

STONACHS: 10 PEX SOLE: 10 TURBOT: 68 SNOW CRAB: 10 FLATHEAD
SOLE:  20 SPINYHEAD SCULPINO
PA!4DALUS  JORCJANI:
W/ AOUA OVARY 63
WI ISOPOL)  PARASITES 42
WI EGGS 331
NEITdER  OF ABOVE 4 9 3

BOTTON WATER TEMPERATURE “C = 7.9

6706
128-4
7 3 . 0

28~;:$

2:::

7-8
777*O

197;::

7 4 . 7

6048.3

;;;9::

4 1 5 5 . 4
275-3

150905
33361
650.7
912-2

48:;::;

7 7 7 . 0
10439e2

82869m9

0.49576

6.79262



8E 3DA QI.VOI1 - T vAM33I %3JJIM - ATAG JWART )14T436 A)IAJA O JUC) TA3HTOI'i 

(l3TM) O3HI HT3G TIG 3MIT nhloqaiM HaIMfl TRAUTITAJ 
BMIT 3TAG AJ WUT TATE G3Hfl Han 3auTIk1oJ JGUTITAJ 3GUTIDMOJ 3GuTITJ 30 TUIMOJ 

DVA XAM hIM (M) VIM hIM 3Q hIM 30 VIM 3G VIM 3G VM 30 VIM 3Q 4MHH GOMlYY 300) 

FN795  1 0 4 A  2 9 OTB 791117 1406 59 12*1N 139,15eOW 59 13s7N 139 16sOW 30 3.15 “. 64.1 - 67.7 65.9

TAxONONIC  NANE ‘-~~~----~COUN~  - - - - - - - - - - - - -------~-~--WEI$HT  (GRAMS)  -------i~----
/KM IKM

TAxON CODE

INVERTEBRATES
4801230201 CHEILCM!E!?EIS  CYCLURU5 O*O
4801740101 APIIRCIL?lTA JAPO!41CA 9i

O*3 0*00003
0.8

10*O O*O
2B09 0-00237

3*2 0.00026
49040804i)l PECTEN  CAURItUJS 0.3

390290 6-4 1238s7 0 . 1 0 1 5 4
49053201.2u i3UCCINUV PLECTRUM :;

10.2 0.00083
O*2

9 1 0 0 . 0 l::;
5333040107

6-3 0mOO052
28;::; 0-23679

PA!IUALUS  DANAE
1 0 0 . 0

5333110202
0 . 0

8:; ::%;%

0-00260
PAGURUS 0CHOTENS15 3: 0 . 3

1 0 . 0 0 . 0 3-2
5333170302

::::qg$
CHIONOECETES 13AII?DI 090

1 . 7
106 0000013 $%:::

336m5
6801050101 Lu121A  FCLIOLATA 25

4 . 4 8 5 7 . 1
0 . 2 7*9 0-00065

0 . 0 7 0 2 6
6801121201 ?YCi!CIPODIA  HELIANTH31DES

6 8 0 0 . 0 1 1 . 2
3 . 8  0 . 0 0 0 3 1

2158-7 0a17695
6803090611 OPi-ilURA  SAF!SI l13i; 9%1 3 6 0 3 0 2  0 , 2 9 5 3 4

1 4 5 0 0 s 0  230B 4603m2
2 2 7 0 0 , 0  37*3 7206m3

0 . 3 7 7 3 1
0=59068

“Ew;%$g:;;
7603O2O1O8
7909020601
7915030101
7915051301
7916080201
7917020102
7917020501
7917020701
7917020801
7917021401
7917021501

CON?4ENTS

TOTAL 3672-1 0 . 3 0 0 9 9 19327s6 1-58423

SQUALUS  ACANTHIAS
RAJA @INCICULATA

(l:; 3e5  0eOO029
1;{

16800.0 3 . 1
, 3807 0 - 0 0 3 1 7

5 3 3 3 . 3 0-43716

RAJA RHINA
23~:N):~ 44-4 75682.5

0 . 3  0 . 0 0 0 0 3
6m20349

i.lICROGADUS  PRGXII!US 44; 32:!
0.8

1 3 9 . 7  0 . 0 1 1 4 5
1428m6 y:;;g;y

ANCPLOPOUA  FINEJRIA
6130000

4GON!JS  ACIPENSERINUS
0 . 2

1 1 . 4
1s0  0.00008 92*O

194!::;

4 ::;
0 . 0

1 . 3  0 . 0 0 0 1 0
0.00239

TRIChODON  TRICtlODON 3
12490 0 . 0 3 9 . 4

1.0 0.00008
0.00323

4TI-IERESTHES  STGNIAS
215s0 0 . 0 68s3

7,3 0s00060
GLypTocEpHALus  zAcHIRus l:! 14::

10900.0 2 . 0
54.9 0900450

3460*3 ::%%:

qIpP136LOSsUs  STENOLEPIS
109OO*O $:8 3460m3

4;: ‘3$:2
8e3 0.00068

0e28363

ISGPSETTA ISOLF.PIS l%~~~;~ 23*5
16730.2

PAROPHRYS  VETULUS
1 4 0 . 3  0 . 0 1 1 5 0 40:;::;

1 . 9 7*6 0.00062
$:;::%’

?LATICHTHYS  STELLATUS 7 095 2.2 0.00018
095

12300.0 203
0.07026

3904.8 0-32006
.

TOTAL 406.0 0.03328 170517.8 13,97687

.

1 DEAD CLINOCARDIUN CILIATUMO OPHIURA  SARSI STOPACHsa  -
5 ? 10Go STOMACHS: APPROXQ  4 7 5  OPHIURA  SARSI;  7  STARRY9%%NDER;
10 RLX SOLE:  10 ENGLISH SOLE:  10 6UTTER  SOLE. P O L L U T A N T S :
5 1602 GLASS JARS*
20 RIG SKATE CASES EACH WI 1-2 YOUtiG  WI ATTACHED YOLK SACS.
3A!IKIA  SLTAE IN WOOD*  ~
80110N WATER  Temperature ‘C = 9.8
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- - - - - - S T A R T  - - - - - - -  ------FII$ISH - - - - - -  - - - - - M i d p o i n t  - - - - -  T I M E
CR:5E  ST:T ToW GEAQ D A T E  TINE  LATITUDE LOt.IGI~W~E LATITUDE LOIIGITUOE LATITUDE LONGITUDE FISH

DIST
FH~~D

DEPTH FISHED (METERS)
4 cODE YY!,MOD  HHNN L)EG  i41N I)EG D E G  !41N  KIEG MIN

- - - - - - - - - - - - - - - - - - - -  -
DEG MIN D E G  M I N MIN5 MIN MAX AVG

FN795 104B 30

TAxON  CODE

INVERTFI%2ATES
4BO174O1OO
49U408CJ431
4905320120
49r.)533i)801
4905660101
4905670101
49CI701O1OL
4907120200
5333040101
5333060111
5333~b03035~3311~202
5333110203
5333110216
5333121002
5333170201
5333170302
6qO1040501
6dO1060101
6801121201

vERT

L)Ta 7 9 1 1 1 7  1 8 1 0  5 9  4.514 1 3 9

TAxONONIC  NAME

A?hF!ODITA  SPP*
PECTEN CA.URINUS
PuCCINUM  PLECTRUM
!~E?Tul!EA LyRATA
TRITcNIA  FX~lll A$~~
ARMINI

:[
?/
:::1:0.
~AGur?LI
p&GuRll
PAGURU

h%ZotYRATUS
CI-IICIIOECETES  BAIRDI
MEllIkSTER  frnfIfiI  fe
c l
P!

:l””ciCjFbtitiicA
DSSIA PACIFICA
CTCPUS
A14DALuS  BOREALIS

]~v$~~~uNIs

IS C!CHOTENSIS
Is ALEuTIcus
15 COIIFRA50SUS
.llH@ES  FORA!41NATUS

-- .. .- . - nr. vu?. u 1 QT~,\]ODlscu~  CRISPATUS

YCNOPODIA HELIANTHOIDES

12.8W  5 9  5.7N 1 3 9  14.2w

59

~

7
2
8

4$
1:

20
2
2
5.

20$

;

14*9
2*O
1.0
0.5
1.8
0.5
200
0.5
1106
4.3
0.3
5.0
0.5
005
193
1*O

51.1
095
O*3
095

2$::

1*5
0 . 8
2 . 7
$:

0 . 8
1 7 . 8

6 . 6

9:?
0 . 8
0 . 8
1.9
1 . 5

7::;

0 . 4
O*8

TOTAL ‘15303 0-01256

; 6.1
0.7

2 1.4
2 194
g 1*4

O*7
6; .41*9

3*4
2 1*4
5 3*4
: ;:;

3$ 2::;

: 2*7
1.4

1 0.7

3 . 5
g::

0m8
008
O*4

23-9
199
008
1 * 9
0-8
0 . 4

1 4 . 7
3 . 5
1.5
0,8
O*4

TOTAL 5 7 . 1  0.00468

30 2*59 89s7 -  91s5 90.6

-------~-~--WEI$HT  (GRAMS)-------i~-:~-
/KM

2183*O 19.1
1400.0 12.2#.K.n ~.6“..”

1 2 0 . 0 Y
760.0 6

5.0 ;
1 0 0 . 0

83*O  $
426-0

47.0 0
5.0 0

498.0 4

AU*W
1356,0 Ii

=0
● 6
● o
. 9
. 7
. 7
. 4
90

104OO*O
3 4 1 . 0

1835-0
1 4 3 . 0
78.0
4 4 . 0

2080-0
5 4 0 . 0
269*O
292-0

10*O
5 . 0

1 4 1 0 0 . 0
1267-0

1500000
6:~:~

22*1
0.7
3.9
0.3
;::

4.4
1.1
0.6
0-6
0.0
0.0

29.9
2.7

31.8
1.4
0.1

842.9
54095

25=1
46-3

293-4
1 . 9

38.6
32.0

164*5
1801

1 . 9
192,3

6 . 6
1106

8:tM:g

64103
5 7 . 9

3 * 9
523-6

4412,7

401594
131*7
708.5
55-2
3091
17.0

%?:;
10309
11267

3*9
1*9

5::$:$

5791*5
254*8
27w0

18198s5

0036170

1-49168



h!ORThEAST  GULF  OF ALASKA SENTi+lC TRAhL DATA - MILLER FREEMAN 795 -  NCV,1979

Cd/4NENTS
5EL?PULIDAE  AtlD 5PoNGE  ON PECTEN  CAURINUS  DORSAL VALVE.
P&m~Dj\LUs  $f.lREALIs.:  90$0 W/ A9UA E G G S .
5TO?4F.CtiS: 2 PYCNOPODIA  I-!ELIANTI+OIDE5:  35 C!-tIONOECETES  B A I R D I :
5  CA5YC07TUS SETIGEF?.  CRANGOI:  SP*:
!.,/APt’ROBI.)FYI?llS 5P, HYAS LYRATUS:

1 7  PRESERVED,  4 / 1 7
1 FENALE W/ ORANGE EGGS-

BOTTON  WATER TEMPERATURE “C = i 0.0

i9R6B 02/14/81 PAGE 40
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NORTHEAsT GULF OF ALASKA BEN”

cR;sE ST$T T~W tiEAR DATE
CODE YYNMDD

F N 7 9 5  1 0 6 B  3 1

TAX(JN CODE

1NVERTEB2ATES
4904080401
4905290101
4905330aol
490566O1O1
4907120200
533304U1O1
5333040204
5333110203
5333121002
5333170302
6aOlG40602
6801060101
6801120901
6e04050101

vERTEBRATE
376020 0201

7603OZO1O6
7603020108
7903010201
7904O1O2O6
7904020501
7909020701
7915010101
7915010201
7915030101
7915040901
7915051301
7917020102
7917020501
7917020601
7917020701

OTB 791118

HIC TRAWL DATA - MILLER FREEMAN 795 - NOVS1979 BR6B 0 2 / 1 4 / 8 1 PAGE 41”

- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E
TINE LATITUOE LONGITUDE LATITUDE LONGITUDE LATITUDE LONGITUDE FISH F~$~~D

DEPTH FISHED (METERS)

HH1.IF!  DEG MIN D E G  MIN
- - - - - - - - - - - - - - - - - - - - -

DEG NIN  D E G  kIIN DEG !41N D E G  MIN MINS MIN MAX AVC
0655 5 a  5 8 . 5 N  1 3 8  4 105w 58 59.8N 138  4 3 . 7 w 3 0 3 . 1 5 1 5 1 . 9  -  151.9 151.9

TAxONONIC  NANE

PECTEN CAURINLJS
FuSITRITON  OREGONENSIS}~EFTul~EA  LyRATA
TRITONIA  EXSULANS
OCTOPUS
PANDALUS  BOREALIS
?AliDALDPSIS  121SPAR
PAGURIJS  P.LEUTICUS
LOPHoLITHOOES  FORANINATUS
CHIONOECETES  BAIRDI
PSEbDAF.CHASTER  PARELII
CTEW3DISCUS  CRISPATUS
LETHA5TERIAS  NANIMEiiSIS
MOLPADIA  INTERMEDIA

‘--------~COUNTS-----i~-g~-
. RAw /KM

-------~--~--WEI~HT  ( G R A M S ) - - - - - - - - - - - - -
IKM

TOTAL

TOTAL

1*7
1*3
2*1
1.9
0.2

4~::

6,7
092

25.2
006
7.6
0.2
092

f:;

O*2
193
0.2
0.1
100
O*4
O*1
0.8
0.9
001

6;:;

24s9
O*3
.

16600 0.01361

1.6 0 0 0 0 0 1 3
3-5 0.00029
0-6 0-00005
4 . 1 ’ 0 . 0 0 0 3 4
006 0-00005
O*3 0 .00003
3-2 0-00026
1.3 0 . 0 0 0 1 0
0 . 3  0 9 0 0 0 0 3
2*5 0600021
2-9 0-00023

0 . 3  0 . 0 0 0 0 3
203-5 0.01668

10s8 0 . 0 0 0 8 8
7ae4 0,00643

100 0000008

1620s0
556-0
a30.o
247=0
33.0

2300.0
500.0

1207,0
74$%::
3%:!
54.0
40.0

5 9 0 0 9 0
12300s0’
13600s0

5 0 0 . 0
6400.0

10090
2300-0

535*O
446*O

5 5 0 0 . 0
75890

37*O
164$~::~

24500.0
1725ao.o

31409 0.02581 ‘“” ““ ‘“

1 . 9
0 . 7
1*O
0 . 3
;::

096
1 . 4
0 . 7

9:::

0 . 4
O*1
0 . 0

.1*4
3.0
3.3
O*1
1.6
O*O
:::

0.1
103
002
0.0

3;:$

6s0
41.9

514.3
176-5
263.5
;;:;

730D2
158-7
383-2
1 7 3 . 0

237:$:;

1~~:~

12s7

26426-0

la73.o
3904.8
4 3 1 7 . 5

15a.7
2 0 3 1 . 7

3 1 . 7
730.2
1 6 9 , 8
141,6

1746-0
240.6

11.7
51174s6

15e7.3
7777*8

54787*3

13068404

2.16607

10e71184



NORTHEAST GULF OF ALASKA BENTHIC TRAWL DATA - MILLER FREEMAIJ  795 - NGVS1979

CONNENTS

.W

,rl

pA,)D~Lus  c_J:~ALIs: 8 0 %  hITti AQUA EGGSO PANDALOPSIs  DIspAR:
5 0  WIT}I TAN EGGS= PAGURUS ALEuTICUS:
IS ‘;.J/gLAcK  EGGs. 13ANKIA  SETACEA  PRESEN  ●). W’S!:$;:A::C  %R%kEs;
C?AUS: 9 SPINYGHEAD  5CULPIN:  10  REX SOL * 10 TURBCT*  1 0  F L A T H E A D

%t0TANT5: 2 PIECES  OF PLASTIC*

BOITOM  WATER TEMPERATURE ‘C= 6.3

BR6B 0 2 / 1 4 / 8 1 PAGE 42

. . .

. .
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- - - - - - S T A R T  - - - - - - - - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E
cR:5E S T A T  TIJW GEAR PATE TIME LATITUDE LONGITUDE LATITUDE LO!JGITUDE  LATITUDE LONGITUDE FISH

DIST DEPTH FISHED (METERS)

# .CODE  YYi.lMDD  HHI!M  D E G  WIN D E G  M I N
F;;;;D

u DEG MIN  DEG M I N
---------------------

D E G  MlhI DEG MIN MINS MIN MAX AVG

FN795 106A 3 2

TAXON CODE

INVEi?TEi3RATES
4?01740100
49(.)5320126
4$05339301
5333040101
5.333110202

CONMENTS  .

O T B  7 9 1 1 1 8  0 8 2 5  5 9  6 . 2 N  1 3 8  4 9 . 3 W  5 9  6 . 7 N  1 3 8  52.6w

,TAxONOMIc  NAME

APHi?CLIITA SPPC
3uCCI!IUN  POLARE
:;cPTuF:EA  LYRATA
PANDALU5  BOREALIS
PAGURUS OCHCTENSIS

TU5

2 * 2
:

0 . 6  0 . 0 0 0 0 5
;:: 1.2 0.00010

O*3 0.00002
56 53.8 1500 0s00123
3 6  38*7 10,8 0eOO089

TOTAL 27-9 0.00229

0 . 2
006
6.9
5 . 1

52-4
0 . 5
0 . 1
O*1  .
O*1
3 . 1

: ;:;
5 . 3

lk::
5 . 0
5 * 9
0 . 1 .

TOTAL 258-3 0002117

f~c@:L~O  ENGLI~O&~{?Q~~  ~?~~fiY  F L O U N D E R S :  10 EUTTER  SOLE:
P A N D A L U  B O R E A L I S :  ‘

BOTTON  WATER TEMPERATURE ‘C = 10.5
. . . .-,.

30 3*33,. 5 4 * 9  - 56*7 5508

‘---------~--WEl~HT

152*O 5*8
4 7 . 0 1.8

1 0 3 . 0 3 . 9
9 0 0 . 0  3 4 * 5

1407.0  5 3 * 9

. . . . .

. .

( G R A M s ) - - - - - - - - - - - - -
/KM IM SO
y:;
3 0 . 9

27093
4 2 2 , 5

78305

690.7
1648605
2 7 2 6 7 . 3

265s4
735704

21*9
28.5

5 3 1 5 . 3
1 1 . 4

27$::

1 5 0 1 . 5
1651.7

37981-4
9399*4
1291s3

1717702
7 2 . 1

126789.5

0 . 0 0 3 7 4
0.00116
0.00254
0-02215
0.03463

0a06422

10.39258
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N O R T H E A S T  G U L F  OF ALASKA 13ENTHIC TRAWL  DATA - MILLER FREEMAN 795 - NoV*1979 B R 6 B 0 2 / 1 4 / 8 1 PAGE 44

------START ------- ------FINISH ------ ‘----MIDPOINT ----- TIME
cRI.$t  ST$T TOd 5EAR DATE TIME LATITUDE LONGITUDE LATIT(tDE  LONGITUDE ~lNS  Fyil%DL A T I T U D E  LONGIT(JDE  FISH

DEPTH FISHED (METERS)

# CODE yyliMDD H1+l~ll DEG MIN DEG KIN D E G  NIN  DEG MIN
- - - - - - - - - - - - - - - - - - - -  .

D E G  MIN D E G  MIN (KM) MIN MAX AVE

FN795  105A 3 3

TAXON COOE

INVERTEBRATES
4905323126
533311,3202
b801121201
6803090611

VERTEBRATES
7602059201
7603020111
79040192136
7904020501
7909020401

‘s 7909020601
w 7909020701

7’30%041110
7915051301
7916080201
7917020101
7917020501
7917020601
7917020701
7917020dOl
7917021401

COMMENTS

oTij 791118 0949 59 8.014 139 507W 59 809N 139 8*7hI 30 3.33 69,5 - 71*4 7094

TAXON(lt.iIc  NAME

WJCCINU14  PDLARE
PAGUR’JS OCHOTEN51S
PYCKIP.  D IA HELIAI!THOIDES
OPHIURt  SAF!SI

: 3 . 6 0 . 6  0 . 0 0 0 0 5
1.8 0.3 0 . 0 0 0 0 2

5; 9;:$
006 0,000 5

91 5 . 0  0 . 0 0 1  3

. TOTAL 16-5 0000135

TOTAL 179-0 0-01467
. .

26*O 0s8
25*O 0 . 8

3~()~:;  9592
3e2

29500.0
550090

9 0 0 . 0
142s0

3600,0
1000O*O

39990
1225.0

10600
363.0

7 3 0 0 . 0
41OO*O
422-0

2 8 6 0 0 . 0
7 7 6 0 0 . 0
1000O*O

STOMACHS: 2  PYCIJOPODIA  HELIANTHOICE  : 1 0  R E X  S O L E :  9  E N G L I S H  .SOLE:  ,. .
z10 5UTTER SOLE: 10 ARROWTOOTH FLOUND  Rm

8Dl_lXlM WATER TEMPERATURE *C = 9.7

l::;
O*5
0 . 1
g:g

0.2
::~

;;;”

O*2
1 5 . 9
4 3 . 2
5.6

( G R A M S ) - - - - - - - - - -- --

/KM / M  S(3

7-8 0 , 0 0 0 6 4
7 . 5 0-00062

900,9 Om07384
3 0 . 0 0-00246

9 4 6 . 2

5398101

0 . 0 7 7 5 6

0-72614
0-13538
0-02215
0.00350
0.08861
0.24615
0,00982
0.03015
0-00261
0-00894
0.17969
0.10092
0.01039
;:;y:;;

0m24615
4.42468

. .
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CR;SE ST$T TOW  G E A R
- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S - I - - - - - -  - - - - - M I D P O I N T  - - - - - TIME

I)ATE TINE LATITUDE LOh!GITUDE LATITIJDE  L O N G I T U D E  L A T I T U D E  L O N G I T U D E  F I S H F~$~~D
DEPTH FISHED (METERS)

# CODE  YYMMf)D HHI.111  D E G  MIN CEG NIN
- - - - - - - - - - - - - - - - - - - - -

D E G  NIN  D E G  MIN D E G  MIN D E G  MIN MINS MIN MAX AVC

l=tu795  1 0 5 B  3 4

TAxON C03E

ltiVERT  BRATES
3~034702Ql
4801740100
4905290101
4905330801
5333110202
5333121002
5333170302
6801121201

VERTEBRATES
7’304020501
7909020601
7909020701
7909041110
7915010101
7915030101
7917020601

OTB  7 9 1 1 1 8  1 1 3 7  5 9  3*8N 1 3 8  5906W.  5 9  309N  1 3 9  2*7w

TAxONOKIC NAtIIE -----~----~COUNi~-----i~----
/KF1 .

STYLATULA  GRACILE 1 3 * 7
APHRODITA  5PP0
Fu51TRiTON  0REGONENS15

~ 11.1
3*7

!QEPTuNEA  LYi?ATA 3 11.1
PAGURUS oCI-K3TENSIS
LOPHCLITHOGES FORAMINATUS

: 3 3 . 3

CHIO$40ECETES  5AIRDI
7 . 4

4  14=8
PYCNO?ODIA  HELIANTHOIDES 4  14-8

THALEICHTHYS  PACIFICUS’
IIICRCGADU PROXIMUS

2THERAGRA  I-IALcOGRAMMA
LYCODES  PALEARIS
SE13ASTES  ALEUTIANUS
AN9PLOPOMA  FIMBRIA
HIPPoGLOSSOIDES  ELASSODON

TOTAL

1! 13*5
3.0

51 38,3
41 30.8

0.8 .

1:. 1:::

TOTAL

801 0000066
. .

5.4 0.00044
1.2 0.00010

15-3 0.00126
12,3 0=00101
0.3 0900002
099 0.00007
4.5 0.00037

39s9 0.00327

3 0 3 . 3 3 8 4 , 2  -  84*2 84.2

----------~--wEI~HT  ( G R A M S )  - - - - - - - -- -- --

/KM / M  S0

46,0
262.0

47*O
207a0

2%8::
64,0

5 3 7 3 . 0

COMMENTS

$~&$ti~~$TEs  fiAIRDI:
2 hiA ES: 2 FEMA ES*

lLJ  FLATHEAD S L~; 10 TUREOi;  10 REX S LE:  9 BUTTER SOLE:
t P O L L U T A N T S :4  PYCNOPODIA  HELIANTHOID  St 1 PIEC~  PLASTICS

BOTTOM WATER TEMPERATURE “C = 9.9
. . . . .

1 3 . 8
;:::

62-2
120.1
70207

19s2
161305

2624,3 0-21511

:$%: 11*5 ::;:;
4.5

0.02208

m$:: y:;
0.00862

607-8
578e 1

0e04982

100.0’ 1.3
0.04730

30.0
598.0 7*7

0.00246

191O*O 2405
179*6
573.6

0001472
0.04701

2343.5 0 , 1 9 2 0 9
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018O.O 
81100.0 8000.0 S000.0 o00.0 011.0 

Q311S.0 8ô1ô.0 ¶111.0 
JES 10.0 SEVO.0 1E0.O 1.TS0.0 o00.0 ¶1011.0 
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¶18T0.0 
16880.0 
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HJbbocro2oJDE2 £V22ODOI4
QrAbiocEbHvrn2 vcHI8n2
V.LWEtE2D1E2 £AELWVflhI
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IACODE2 DVrFYhI2
icvetv cvrcevw:v
1HNICH1HA2 5VCILICfl?
bvlv iErrrrviv
tV1V I3HILIV
5V1V KflCVIDI
2onvrn2 vctUHIv2

NORTHEAST GULF 9F ALASKA i3ENTrlIC TRAtiL DATA - MILLER FREEMAN 795 - NoVc1979 BR6B 0 2 / 1 4 / 8 1 PAGE 46

CR$SE  ST~T T:id GEAQ
- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E ~IST

D A T E  TINE. L A T I T U D E  LCt:GITUDE L A T I T U D E  L O N G I T U D E  L A T I T U D E  LONGIT(JDE  ~~fil F(~~;D
DEPTH FISHED (METERS)

COLE  YYI;MOO  Ht{l,F’ DECi  MI N  D E G  NIN
- - - - - - - -  --------*--  -.

cF.G M I N  DEG MIN DEG MIN DEG MIN MIN MAX AVC

TAxON CODE

INVERT 6~ATE5
54  0408L1401

49052$O1O1
4905330dol
4907010101
5330050202
5333040 01

J5333040 04
533311(.)202
5333110203
5333110216
5333121002
5333170302
6801O4O1O4
6aO1040602
6aolo60101
6aol121201
6802040101

VERTLERATE5
7602050201
7603020106
76030,?!3108
7603020111
7904020501
7909020701
7909041110
7915010101
7915030101
7916080201
7916110000
7917020101
7517020501
79170,20601
7917020701
7917021301

OTB 79111b 1345 5b 53*3N 139 2s4k! 59 54*5N 139 103w

TAxOF.JON!Ic  HAME ‘-~-~----~COUNi~-----i~----
/KM

31 12.8
4] 19*3

O*4
2 008

0 . 4
2: a.z

9 3 . 7
2 0-8

3 . 3
4! 1 7 . 3

3j l{:!

2 0e8
2..0.8

106
22 9 . 9

TOTAL

1.0
2: 2.9
; 0 . 9

091
41 5 . 0

$:$
3!

097
: 0.9

O*1

6~~  7$:;
2-3

7 0 . 9
():;

1:

.9s3 0.00076
14s1  0 . 0 0 1 1 6
0 . 3  0 . 0 0 0 0 2
o*6 0000005
0 . 3  0 . 0 0 0 0 2
6.0 0-00049
2-7 0-00022
0 . 6  0.00005
2-4 0.00020

12,6 o*OO1O3
1 . 2  0 . 0 0 0 1 0

11s7 000Q096
1*5 0 . 0 0 0 1 2
0-6 0 - 0 0 0 0 5
006 0 . 0 0 0 0 5
1 . 2  0 . 0 0 0 1 0
7.2 0-00059

73.0 o.oo59a

2.4 0.00020
7e2 0.00059
2 . 1  0 . 0 0 0 1 7
0 . 3  0 . 0 0 0 0 2

12-3 O*OO1O1
1 * 5  0 . 0 0 0 1 2
9.0 0 . 0 0 0 7 4
1-8 0000015
2 * 1  0 . 0 0 0 1 7
0 . 3  0 . 0 0 0 0 2
O*3 0 .00002

1 9 4 * 9  0 . 0 1 5 9 7
5 . 7  0 . 0 0 0 4 7
2 . 1  0 . 0 0 0 1 7
0 . 9  0 . 0 0 0 0 7
3,0 0-00025

30 3 . 3 3 14a.2 -  1 5 1 . 9 150.1

( G R A M S ) - - - - - - - - - - - - -

IKM

7 3 0 0 . 0 3 1 . 4
30;;:g 13*1

0 . 2
4 1 . 0 0 . 2

1*O o*
161*O  0, 9
133*O cl::

5 7 . 0
364,0 1-6
81OCO 3 . 5

1898*O 8.2
2481s0  10*7

4 7 . 0 0 . 2
4 0 . 0 0 . 2
1 3 . 0 0 . 1

2318*O 1 0 0 0
4 5 0 0 . 0 .  1 9 . 3

860090 2,8
281OO*O 9*O

4 5 0 0 . 0 1 . 4
5 0 0 . 0 0 . 2

1 5 1 6 . 0 0 . 5
1800s0 0.6
1207.0 0 . 4
2033m0 0 . 7
4 5 0 0 . 0 104

1 1 0 . 0 0.0
154*O O*O

24:$tI::~  79-0
0 . 7

3200.0 100
3 2 0 0 , 0 ~::
3 6 0 0 . 0

219292
91605
15.9
12.3
0.3

48m3
y::

:%2
570.0
7:::?

1280
3*9

696m 1
135104

6 9 8 7 . 7

2582.6
8438-4
l;;m:

4 5 5 . 3
5 4 0 . 5
362,5
61OQ5

1 3 5 1 . 4
3 3 . 0
4 6 , 2

7 3 9 0 3 . 9
690,7
961oO
961-0

1081c1

TOTAL 2 4 5 . 9  0 . 0 2 0 1 6 93519*5



NORTHEAST GULF OF ALASKA BENTI-!lC  Tl<AkiL  DATA - MILLER FREEMAN 795 - NCV.1979

C H 1 O N O E C E T E S  EAIREII:  24FCNALES,  15 IJALES:l  FENAI.E  W/ORGANGE  EGGSOFA\]r,ALus QQREAL15: 90% wITH AQUA EGGSo 2  IJAGURUS  ALEUTICUS  W /  1 5
P A R A s I T I C  !3ARAI{CLE:  2 FEl~ALES W/ BLACK EGGS-
SCTV+CHS: 10 REX SOLE: 10 TUReOT:  10 DOVER SOLEOFIIMUHUS  CONFl?AGOS!JS: 6  FE1*iALES W /  B L A C K  EGGS*
BOTTOM WATER TEMPERATURE “C= 6.4

.

BR6B

.
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CR~SE  ST$T TOW G E A R
- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  -----MIDPOIN  - - - - -  T  M E

J I ---------------------DATE TIME LATITUDE LCNGITUDE  LATITUDE LONGITUDE LATITUDE LON ITUDE F SH F~~~~D
DEPTH FISHED (VETERS)

# C09E YYt+lOD  HHM!!  DEG MIN DEG MIN D E G  MIN DEG WIN D E G  MIN D E G  MIN MINS MIN MAX AVG

F N 7 9 5  1 0 5 0  3 6

TAxON CODE

INVERTEBRATES
4801740100
4905290101
4905320126
49(35330801
4905330805
5333040204
5333110203
5333170302
6801O4O6O2
6801060101
6802030101
6802040101
6804050101

VER1

CONHENTS

OTB 791118 1722 58 50*1N 13a 59*2W 58 4905N 138 57s3w 30 2*22 208.6 - 208.6 208,6

TAxONOMIC :,!AME

rw!Lww”lAs.
THALEICHTHYS PACIFICUS
THERAGRA CHALCOGRAMMA
SEBASTES  ALEUTIANUS
SE9ASTULOEUJS  ALASCANUS
ANGPL(IPONA  FIM?J?IA
ATHERESTHES  EVERMANNI
GLYPTOCEPHALU5  ZACHIRUS
HIPPOGLOSSOIDES  ELASSODON
HIPPOGLOSSUS  5TEN(ILEPIS
MICROSTOMUS  PACIFICUS

‘-~~~----~COUNjS-----j-;:-
/KM

-------~--~--WEI~HT ( G R A M s ) - - - - - - - - - - - - -
/KH

0.7
l::;
1.2
0.2
1.2
1.3
l.a
1*5

25=7
4;:;

O*5

1-8 0.00015

4$: %l%;;

g:; (l:;;:g:

3-6 0 0 0 0 0 3 0
5 . 0  0 0 0 0 0 4 1
4 . 1  0 . 0 0 0 3 3

69,4 0 0 0 0 5 6 9
129s3 0-01060

1*4 0 . 0 0 0 1 1
1*4 0.00011

31.5
3468:5
186. 8
35.1
6206
144s6
76-6
64,4

519.8
5726el
291s4
55.9

TOTAL 2 6 9 0 8  0002212 10672-5

2 O*FI
{ . . 2.8

2*O
4.a

:: 8*8
; 1.6

2*O

16$ 6?:$
7. 2.8

12 4.0
0.8

1 O*4

0 . 9  0 . 0 0 0 0 7
3*2 0-00026
2s3 0 0 0 0 0 1 8
5 . 4  0 . 0 0 0 4 4
9-9 OeOO081
l.a 0 . 0 0 0 1 5
2 . 3  0.00018
2.7 oeOO022

7 4 , 8  0-00613
3m2 0 0 0 0 0 2 6
4 . 5  0 , 0 0 0 3 7
0 9 9  0 . 0 0 0 0 7
O * 5  0 . 0 0 0 0 4

1800,0”
7300.0

29100,0
535.0

1590.0
3200.0
2700.0
5900.0

92200.0
13500

3600.0
3600,0
500.0

1 . 2
408

1 9 . 1
0 . 4
190
2*1
l.a
3 . 9

6~:~

2m4
2.4
O*3

TOTAL 1 1 2 . 2  0 . 0 0 9 1 9 68540-5

sNAIL  E G G  CAsEss CHIONOECETES  BAIRCI:
PAGuF!uS  ALEuTICUS:  7 MALES; 1 FEMALE*

10 FEMALES: 1 MALE-

PCLLUTANT: 1 PLA5TIC  FRAGMENT*
M)TT(%I WATER TEMPERATURE ‘C = 6.5

/k! SQ

0.00258
0.28430
0.00 74

!0.01 32
0.00288
0.00513
0901185
0000628
0.00528
0.04261
0.46935
0.02389
0mO0458 .

0-87480

0.06646
0.26953
1.07444
0.01975
0.05871
0.11815
0.09969
0-21784
3.40422
f)::);~;

0013292
o.ola46
5s61808
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- - - - - - S T A R T  - - - - - - -  - - - - - - F  NISH  - - - - - -  - - - - - M I  P O I N T  - - - - -  T  ME
cR;SE ST$T TOW SEAR k 1? 1OATE  T I M E  L A T I T U D E  LONGI~y~E  LATITUD  LONGI~~~E  LATITUD  L O N G I T U D E  F  SH F~$~{D

DEPTH FISHED (METERS)

#  c O D E  YYI:MDD  HHMM  DEG MIN D E G
- - - - - - - - - - - - - - - - - - - - -

D E G  MIN DEG DEG M I N  D E G  MIN MINS NIN k\Ax AVG

FN795 4A 37

TAXON CODE

INVERTEBRATES
4$04060401
5333c4cllol
5333040106
5333040204
5333110203
5333110401
5333170302
5333180104
6801O4O1O4
6801060101
6801121201
6803040201

vEfil

oTB 791119 0815 59 42*8N 139 57*4W 59 44*2N 139 5408w 30 3.70 87*8 - 104.3 96el

TAxONOMIC  NAME :-~~~----~COUNT
%l---7i-iE-

-------~--~--WEI$HT  (GRAMs)  - - - - - - -- -- - --

/Kt4

90 1 6 . 3
12? 2 2 . 6

0 . 2
16?  3 0 0 4

193
0.7

2$ 502
:7 4 . 9

8? 1~:~

1 ;:2

TOTAL 14905 0oOk225

6.8 2-4 0-00020
1? 8-3 3*O  0-00024

3 2*3 , .  0 . 8  0 . 0 0 0 0 7

ll! !;![UR
2 1.5 0 . 5  0 * 0 0 0 0 4

3 * 8 104 0.00011
.; 1*5 . 0.5 0900004

1*5
.$

0.5 0.00004
6-8 2-4 0.00020

1$ 11:?
O*5 0.00004

,. 4-6 0-00038
12 ;:: 3.2 0.00027

o*8 0,00007
12 10.5 3*8 0000031
: b.... 0.5 0.00004

0.3 0900002

TOTAL 3 5 , 9  0.00295

2;:$

0.1
4.9
O*4
0.0
4-6

2:::

1.3
z::!

6.6
$:;

60.5
0,0
0.
0.
0. !
0.0
093
O*2
0.7
O*4
0.0
2.6
1*5

1108
2.0
0.2
0.5

4 4 0 5 . 4
326.5

7*6
7 3 9 . 7

65e7
6 , 2

692,4
416202

663-8

3$%:;
16*5

15098-9 1.23762

2810-8
2081s1
2%:;

12*7
2*7

80.3
200,8

698
131il
78c1

302-7
l%!

1108-1
621s6

5$;:::

65+7
204-1

4260106 3.49194

. . . . .



NORTHEAS”

COMMENTS

.-
“C?J

:.,

GuLF OF ALASKA BENTHIC  TRAWL DATA - MILLER FREEMAN 795 - NOva1979 BR6B 02/14/8

CHIOIJOECETES  BAIRDI: 14 MALES: 15 FEMALESc 1 PANDALUS
HYPSINCITUS  W /  B L U E  EGGSD  CANCER MA61STEF!:
2 0  PANDALUS  EOREALIS:

11 MALES: 16 FEMALES:
95% W/WHITE O R  AC)UA  EGGS*

5ToyAcHs: 9  PYCNCJPODIA  I+ELIANTHOIDES:  1 ~ F L A T H E A C  S O L E :
10 CUTTER S O L E :  9  5P1NYHEAI)  SCULPIN;  20 ArJCEr? MAGISTER.

.-.

BOTTOM  WATER TEMPERATURE “C = 10.0

-. .
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.,.
. ., .

. . .

. . . .

. . ,.

,,. . . . . . .

. . . . . -.., ..-. . . .

. . .-

. . . .

.

. .

*

.

I
1.



.ieT.!10ST?Or

.àT!OS 1301
1100

àT.0S0901
ài013O11?00.03.a10T.0S.0o0S0Q0 I
0000TI

.P050?0S0 IAEI1E VIE? 1Ioos.o 
cIoo.o 
.tô8O.O 

I OO 0 
80O0.0 aas000 csao.o sa000o oo00o 

NORTHEAST GULF OF ALASKA BENTHIc  TRA1~L DATA - MILLER FREEMAN 795 - NCv*1979 BR6B ‘ 0 2 / 1 4 / 0 1 PAGE 51

- - - - - - S  ART-------
CR~SE  ST~T TO!’I  GEAR z

- - - - - - F  HISH  - -- - - -

k ~ L O N G I T U D E  i~!% F!\%D -- - - - - - -- -- - - - - - - - - - -
- - - - - M I  P O I N T  - - - - -

LATITUD  LONGI~y~E  LATITtJD  L O N G I T U D E  LATITUD
DEPTH FISHED (METERS)

DATE TINE
# c O D E  YYi4MDD  Hlii4[4 DEG MIN DEG P E G  FIIN D E G  MIN DEG MIN DEG MIN MINS (KM) ● MIN MAX

F N 7 9 5  9 4 A 38’ OTB 791123 0654 59 52*9N 141 5103W .59. 52.3N 141 4808W 30 4*26 27*5 -  29e3 28,4

TAxON CODE

lNVERTESRATES
3303000000 ANTtioZOA
3303120101

3 0.3 .007 0000006 34*O O*O 8-0
EUNE?HTHYA  RUDIFORMIS 6 8 . 0 0 . 0 16e0

4904080401 PECTEN CAURINUS
5318020108

0 . 2 0.5 0 . 0 0 0 0 4 260.0 0 . 1 61s
5ALANU5  HESPERIUS

.

5333040107
~~ 5 * 3 11.7 0000096 5 0 9 0  g:: 11. ?

PAN3ALUS  DANAE 5 * 4
CRANGON  PALLI

12.0 0 . 0 0 0 9 8
4

5 7 1 . 0
O*4

13%$
0-9 0+00008 1 0 . 0 0 . 0

i%i~i%! ~?%;~sM2~;8$~ks1s
0-7 0.00006

83Z 8!:! 350;%:;  9%9
3 1 . 5

195,5.  0001603 82370*9

TAxONOMIC  NANE -----~----~COUN~  - - -- - - - -- - - - --------~--WEI$HT  ( G R A M S ) - - - - - - - - - - - --

/KM IKM tt4 so

0 , 0 0 0 6 5
0 . 0 0 1 3 1
0 . 0 0 5  0

80.000 6
O*O1O99
0 . 0 0 0 1 9
~:$g);;

COMMENTS ‘f

TOTAL 222*1 OOO1820 82635.4 6 . 7 7 3 4 0

~i~;;V!6;;tfiii~;FICUS

7 2 . 0 1*6 000dO13 lo;$g:g  4::: 2441,3
~ 296 2 . 1  0 . 0 0 0 1 7 219,0

O*3 0 . 2  0 . 0 0 0 0 2
MICROGADU3  $ROXINLJS 5;g@~ 2;:;

16=4
28; 80-0 65.7 0=00539 1203,1

HEMILEPID  TuS HE!tILEPIDOTUS 006’ 095 0900004 5 9 * 9
OCCELLA vEkRUCOSA ::: 0-7 0.00006 25.0’ 0 . 1 5 . 9
AGCNUS  ACIPE)ISERINUS  . : 009 0-00008 138s0 0.6 32.4
ISOPSETTA lSOLEPIS 2; 7 . 4 601 0-00050

32-0 l~:\
4 1 0 0 . 0

LIGPSETTA  SPPO 006
96;::

O*5 0 .00004
NICROSTO!4US  PACIFICUS 14 4 . 0 3,3 0-00027 1.1 61.0
PLATICHTHYS  STELLATUS 2 0e6 0.5 0 . 0 0 0 0 4 2%::: 1 1 * 2 633Q8

TOTAL 82,2 0.00673

. ,. . . . . . . . . . .

PAitDALUS  DAhAE:
ANALY 1S.

95% WITH AQUA EGGS*  ALL COLLECTED FOR FOOD

2
CANCER MAGISTER: 6 FEMALESS  1 W/ ORANGE EGGs; .

927 1.1 LES, STCINACHS: 20 DUNGENESS  CRAB: 10 BUTTER SOLE-
BOTTON  WATER TEMPERATURE “C = 9.4

5642.?

.

. . .

0-46252

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. .
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- - - - - - S T A R T  -- - - - - -  - - - - - - F I N I S H  - - - - - -  ‘ - - - - M i d p o i n t  - - - - -  ~~~~
LATITUDE LONGI~~~E  LATITUDE LoNGITUDE ~~~l~~~E  ~~~GI~~fiE
D E G  MIN DEG D E G  NIN D E G  MIN MINS

DEPTH FISHED  (METERS)- - - - - - - - - - - - - - - - - - - - -
MIN MAX AVGCR;SE STjT TOW GE4i?

# CODE

FN795  9 4 t 3 3 9

DATE TIME
yYli%lDD HHMM

30 2 * 2 2 58,6 -  5 8 0 6 58.6
oTB 791123 0814 59 49.9N 141 52e4W 59 49t4N 141 50s2w

-------E--~--WEI~HT  ( G R A M S ) - - - -- - - - - - - - -

/KMTAxDNONIc  NANETAXON C09E

I n v e r t e b r a t e
3303009000
4801740100
4904020401
4904200101
4905290101

4 9 0 5 3 3 9 s 0 1
5333040107
5333110202
5333110401
5333170201
680L121201

/M SQ

2007 0-00170
13.5 0.00111
0.5 0.00004
0.5 0.00004
0.5 0.00004
0.5 0.00004

26s1 0-00214
23.4 0oOO192
0.9 0.00007
0.5 0.00004
5.4 0.00044

2:;:g::  4 7 . 1
3.8

l;~:g 0 . 2
O*O

1800 0 . 0
0 . 0

6;%: 1 . 4
1500.0 3-2

1 0 . 0 cl::
27-0

20900-0  4 4 0 1

10;;;::

4 9 . 5
7 . 7
8*1
6-3

288,3
675-7

4 . 5
1 2 * 2

9 4 1 4 . 4

4 6  22.4
3? 1$:$

1 095
1 0 . 5

5: 2:::
5$ 25-4

1 . 0
0.5

1; 5 . 9
21329-3 107483O92,3 0000757TOTAL

l%;~;~  6~:~

861-0’ 0,;
1 6 6 . 0

10442sO 4.2
1 0 9 . 0 8:$
5 5 4 . 0
5 3 8 . 0 0 . 2
2 2 0 . 0 0 . 1

8 4 . 0 O*O
0 . 0

“136~~:8 5 . 4
7 3 0 0 . 0 2-9

5 0 . 0 0.0
0 9 0

18;$:~ 0 . 7
21300-0 8 . 5

vERTEBRATE
7602050201
7603020111
7903010201
7904010206
7904020501
7909020601
7915030101
7915041B01
7915050000
7916090103
7917020102
7917020601
7917020701
7917020801
79170211OO
7917021301
7917021401
7917021501

837804
7 8 5 1 3 . 5

9.0
387*8

74=8
47~;:;

24995
2;$:;

37*8
23-9

6126-1
3288s3

22.5
6 * 8

810.8
9594*6

1 . 3
5: :::

:..O.1
0.7

47; ?::;

0.3
2: 3.9
; O*4

0.1

i !:+
4; 7.3

::;

1: 2*4
18 2.7

4.1
26.6

::2
2s3

.21::9

1!:?
194
0.5
095
2-3

2291
0.9
?J;

,.

1 1 2 6 1 8 . 0 9 - 2 3 0 9 9304-1 0-02492.

. . . . . . . . . .

. .

TOTAL

.

. . .. . . . . . . . . . . . . .

I

I



NO RT HE AST GULF OF ALASKA !3ENTH1C  TRAWL DATA - MILLER FREEMAN  795 - NOV01979 13R6B 0 2 / 1 4 / 8 1

cOMNENTS
?A>j~+Lus  DAN~~ - .60% FEMALES WITH EGGSO
STCI!4ACHS: 10 BUTTER  SOLE; 10 STARRY  FLOUNDER:  10  ENGLISH SOLE:
1 2  PYCF!OPLIDIAC

.BCYITOM W A T E R  T E M P E R A T U R E  ‘ C  =  11.0  -

. . . . . . . .

. .

. . . . ,. . .

. . .,. .

. .

,.. . . . . . .

PAGE 53
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- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T  M E
CR:5E  ST;T TOW GEAI/ DATE TINL  L A T I T U D E  LCNGITUDE  L.4T1TUDE  L O N G I T U D E  L A T I T U D E  LOh!GITUDE F]SH  FY;%D  - - - - - - - - - - - - - - - - - - - - -

DEPTH FISHED (METERS)

# CODE Y Y].!MDD  l+til.l!~, DEG MIN PEG  MIN D E G  WItl D E G  MIN DEG MIN DEG MIN MINS (KM) MIN PAX AVE  ‘ ‘

FN795 93C 40

TAXCJN  CODE

0T5 791123 1001 59 5003N L42 009W 59 5001N 141 58*1W 30 1.85 65.9 - 65,9 65.s

TAxONOttIC NANE

INVERTEBRATES
3303003030 AtJTh07.OA
4801740100 APHRCDITA  5PP0
4904080401 PECTEN  CAUEINUS
490421O3O1
5333040107

COMP50MYAX SUi3DIAPHANA

5333110202 Ej18!bgsO?&l$EliSIS
6801050101 LuIDIA FOLIOLATA
6@ol121201 PYCNOPODIA  HELIANTHOIDES

COMMENTS
STC?’IACH5: 4 STAkRY  FLOUNDER;
BOTTOM  WATER TEMPERATURE “C = 9.7

--iii----;couNii-----ii-;6-
IKM

-------;--;--WEI(jHT

TOTAL

TOTAL

9 O*7
56 4*6

109; a;:?

().2
22 2.0

1 * 3
$? 1 . 7

66106 0-05423

3; 1%;
7~ 3 4 . 5

0.5
; 1 . 5

O*5
1 0 . 5

0.5
li 5 * 3

4 1 * 9
4 . 4

5 0  2i:!
2

:. 1::

4 . 9  0 . 0 0 0 4 0
1 8 . 9  0 . 0 0 1 5 5
38*4 0900315

0 . 5  0 . 0 0 0 0 4
1s6 0 0 0 0 0 1 3
0 . 5  0 . 0 0 0 0 4
0 . 5  0 . 0 0 0 0 4
0 . 5  0 , 0 0 0 0 4
5 . 9  0 . 0 0 0 4 9
2 . 2  0 . 0 0 0 1 8
4 . 9  0 . 0 0 0 4 0
2 . 2  0 . 0 0 0 1 8

2 7 , 0  0-00222
1.1 0.00009
202 0000018

111.4 0.00913

10 BUTTER SOLE: 21 PYCNOPODIA.

4100.0
2253m0

2611OOCO
40.0
47.0

1203,0
2598.0

31300.0

14100.0
86700-0
175390

75*O
443*O
7090

250.0
20.0

300.0
296.0
408.0

120B92*0
12700s0

555.0
680000

1.4
O*7

86.3
O*O
0 .
o* 2
009

1003

5 . 7
3 5 . 3

007
0 . 0
0 . 2
0.0
0.1
(3:?

0 . 1
O*2

4%;

0 . 2
2.8

(GRAF?S)  -------;~-;;-
/K?4

2 2 1 6 . 2 0018166
1 2 1 7 . 8 0 . 0 9 9 8 2

141135.1 11.56845
2 1 . 6 0 . 0 0 1 7 7
2 5 . 4 0 . 0 0 2  8

6 5 0 . 3 8o::~;l:

d$!~:; ? . 3 8 6 8 0

163589.7  1 3 . 4 0 8 9 9

132628*1 10,87116



/
NORTHCAST GULF OF AL A BENTHIC Ti?AwL DATA - MILLER FREEMAN 795 - NCVS1979 BR6B

/’cR:SE  5T~T  ToW EAR
- - - - - - S T A R T  - - - - -- -  - - -- - - F i n i s h  - - - - - -  ‘ - - - -M i d p o i n t  - - - - -  TI~lE

DJ.TF.  T114E LATITUDE LONGITUDE LATITUDE LONGITUDE
# cODE YYlll~DD  HHWi DEG I*1IN DEG NIN D E G  t41N “DEG  M I N

LATITUDE LONGITUDE FISH
D E G  MIN D E G  MIN MINS

FN795  9 4 A {1’ O T B  7 9 1 1 2 3  1 0 4 3  5 9  52*7N 141 5201W 5 9  53*8N 1 4 1  52c5w

COMMENTS
GUAL~TATIVE  TOWO

. .

. . . . . . . . .

.

. .

. .

. .

. .

60

. . . . . . . . . . .

. . .

.

.,. . . . . .

,...

02/14/81 PAGE 55

F~~$~D
DEPTH FISHED (METERS)- - - - - - - - - - - - - - - - - - - -  .

MIN MAX AVC

5 . 0 0 29e3 -  32,9 3 1 . 1
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CRLfE  ST$T TC/J G E A R
------~ T A R T  - - - - - - -  ------F~NI~I+------  - - - - - M I D P O I N T  - - - - -  T I M E

DATE  TINE  L A T I T u  E  L O N G I T U D E  LATITK)E  L NGITUDE L A T I T u D E  L O N G I T  D E  F I S H
CODE YYi4MDD  HW!4 D E G  WIN O E G  MIN D E G  NiN  I)EG MIN DEG MIN DEG M~N MINS

DEPTH FIsHED (METERs)
F~~~{D - - - - - - - - - - - - - - - - - - - - -

MIN MAX AVC

15 1.48 115.3 -  115*3 115.3F N 7 9 5  1026 4 2

TAXON CODE

O T Y  7 9 1 1 2 4  0 7 3 5  5 9  5*2N 1 3 9  48*5W  5 9  5e9N  1 3 9  49.4w

-------~-~--WEI~HT  ( G R A M S )- - - -- - - - - - - - -

/KM
TAXONOMIC  NAME

INVER
CEREBPA711111~  ~I=D-
LI 5CHK
FuSITF
PYRUL(
ARCHI[
I?ossli
PANDAL

2 O*1
O*1

2~ 1.2
O*O
0 . 2

1: 0 . 4
4
g $’:$

.1.4 0000011
2.0 0.00017

19-6 0,00161
0.7 0.00006
2.7 0.00022
6.8 ().00055
2.7 0.00022
5.4 0900044
4.7 0.00039
2.0 0.00017
.2*O 0000017
1*4 0.00011
2.0 0.00017
2*O 0.00017
2.0 0.00017
5.4 0.00044
4.1 0.00033
0.7 0.00006
097 0900006
12.2 O*OO1OO
3-4 0.00028
4.7 0.00039
2,7 0*00022
I*4 0.00011

18.9 0.00155
2.0 0.00017
2.0 0900017
1.4 O*OO 11

?1306-8 OO1O 11
4.7 0.00039

129.1 0.O1O58
34-5 0.00282

24-0
25-0

. 1 7 3 9 . 0
164.0
240,0
124.0

2 7 . 0
29=0
1 7 . 0

3 . 0
33*O
34*O
3 4 . 0

1 3 1 5 . 0
1 5 . 0

4 7 1 . 0
84-0

396-0
2 0 . 0
6000

34390
326.0
1 1 3 . 0

25*O
4;;:;

6300
340*0

128500.0
1 0 . 0

7 6 5  sO
+1 2  .0

0.0
0 . !/l!: 1
0 . 2
O*1

:::
0 . 0
O*O
0 . 0
0 . 0
0 . 0
0 . 9
0 . 0
0 . 3
001
0 . 3
0 . 0
0 . 0
O*2
O*2
O*1
0 9 0
0 . 3
0 . 1
0 . 0
0 . 2

8999
0 . 0
5 * 4
0 . 1

l;:;

1 . 0
;::

0 . 5
1098

0 . 0
0 . 0
0 . 1

1692
16-9

lHW)::

l:;::

1892
1906
11.5
2*O

22.3
23.0
2390
8W:;
318c2
56,8
2W;
40.5

231*8
2:XJ::

16=9
291.9
51.4
42*6

229-7
86824.3

6.8
51$:::

96527*O

5810,8
945.9
439.2
13*5

907.4
250,0

4932.4
20D3
6,8

33s8

,. m . .?..-”  -,  . -

KEIA CIDARIS
RITON ORE(iOhIENSIS
DFUSUS  HAi?PA
DoRIS SPPc
A PACIFICA
LuS JGRDANI

PAN04LuS MCNTA@JI  TRIDENS
CRANGON  CONNUNIS
CR4NGON  RESIMA
PAGURUS. SETOSUS
PAGURUS C(.INFRAGOSUS
ELASSOCHIRUS  CAVINANUS
LOPHOLITHODES  FORAMINATUS
MuNIDA OUADRISPINA .
HYAS LYRATUS
f\~lflIJoECETES  _BAIROI

7 0.3
3 001

0.1
2 0.1
3 O * I
3 O*1
~ ::;

-. . . . . . .
CANCER MAGISTER  ,
SIPUNCULIDA

1 0.0
000

LAQUEUS  CALIFORNIANUS
. . . . . .

1* 0D8
CERAMASTER  .PATAGONICUS O*2
NEDIASTEF?  AEOUALIS ? O*3
HENI?ICIA  ~~~IRA $ g.:
HENRICIA .
CRCSSI

.

- . . . ..”. . . . . .

A5TER  PAPPOSUS 28 1:2
STEP FURCILLIGER
TCR DAWSON1
STERIAS NANIMENSIS

, . . . : ::i

193: 8?:~GYLOCENTROTUS  DROEBACHIENS15

------
LO?HA

?MR
STRCNC  .-.
OPHIURA  5AI?SI
BATHYPLOTES  SPPO
CRINOIDEA

C)::
lJ .

202

1591*9 0 . 1 3 0 4 8 7.91205TOTAL
,.,

VERTEBRATES
7602050201
7603020106
7903010201
7904020501
7509020701
7915010102
7915030101
7915040901
7915041706
7915041901

8 6 0 0 . 0
1400.0
650.0

2 0 . 0
1343*O

37090
.7300.0

3090
10*O
5 0 . 0

SQUALU5  ACANTHIAS
RAJA KINCAIDI
CLUPEA HARENGuS  PALLASI
THALEICHTHYS PACIFICUS
THERAGRA  Ct+ALCCGRA14MA
sEQAsTEs ALuTus
ANOPLOPOMA  FINEI?lA
DASYCOTTUS  SETIGER

. .

lCELUS SPII$IGER
NALACOCOTTUS I(INCAIDI

5 1 * 9
0 . 4

; 2.3
094

4! 1 5 * 9
o*8

.j 3 . 5
0,8
::;

:
. . . . . .

,,



~oQTHEAsT  GULF  OF ALASKA fjEljTHIc  T(+AWL  DATA - MILLER FREEMAN 795 - NCVC1979 BR6B 0 2 / 1 4 / 8 1 PAGE 57 “ :

TA)(CIN CODE TAxO!iOltlC  NAME . y-~~~-----COUy~S-----y~-:~- -------~~~--WEI$HT  (GRAMs)-------i~----
IKM

7915044103 T?IGLOPS  N1\CELLUS 1?2 2 . 0  0 . 0 0 0 1 7
IKM

7915G50401
:::: 0 . 0

ASTEROTHECA  ALASCANA 2 ;:$
2:::

1 . 4  0 . 0 0 0 1 1 O*O
0 . 0 0 1 6 6

791609o1O3 BATI-IYMASTER  SIGtiATU5 4 . 1  0 . 0 0  3 3
0 . 0 0 0 5 5

7917020102 ATHEREsTHES  STCIPIAS 1~~  5;:: Y
626*O 0 . 9 423-0

95.9 0-00 86
0.03467

7917020501 ~LYpTOCEpH~LUS  z~CHIRIJS 24~~f:~  35,8
8.1 0 . 0 0 0 6 6

16283-8
0 . 9

1 . 3 3 4 7 4

7917020601 HIPP!3GL05SOIDE5  ELASSODON O*8
426,4

1.4 0.00011
0.03495

7917020701 1:
590.0

HI?POGL05SUS  5TENOLEP1S 5 . 4
0 . 9

9,5 0 . 0 0 0 7 8
398.6 0 . 0 3 2 6 8

7917021301
21~M~:e 3 1 . 6 1 4 3 9 1 . 9 1 s 17966

1.tICRCSTOlfiU5  PACIFICUS 6 2a3 4.1 0 . 0 0 0 3 3 0 . 4 161*5 0-01324

,t-
COMt4EfuTS

2

TOTAL 174e3 0,01429

?~!8fi%%TES  BAIRD,:  4  F E M A L E S ;  2  MALES*
10 TuRBOT; 3 BLACKFIN SCULPIN:  2 SPINYHEAD SCULPIN . . . . . . . . . . . .

~TTOM  WATER TEMPERATURE ‘C = 9.6

. . . . . . . . . . .-, . . . . .

. . .

45472.3 3.72724
-.

. . .

.4. ., . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . .
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GULF OF ALASKA BENTHIC TRAWL DATA - MILLER FREEMAN 795 - NOV01979 BR6B 0 2 / 1 4 / 8 1 PAGE 5B

TOW GEAi3
------STAF?T  - - - - - --

TI14E L A T I T U D E  LONGI~ ~E
J CODE  Y!fi~iD  HHNM DEG !41N  DEG Y

F N 7 9 5  1 0 3 0  4 3

TAxON CODE

INU

VER

‘VERTEBRATES
3200000000
4905290101
4907010101
5333040103
5333110216
5333121 02

95333170 01
53331703Q2
6702050301
6801040104
6801040501
6801080101
68U11101O3
6801110301
68011209u1
6e02040201
6803050411
6804070400

!TEBRATES
76a2050201
760302iJli16
7603020108
7603020111
7903010201
7904020531
7909020701
7909041110
7915010101
7915020201
7915030101
7915040901
7915041801
7915059000
7917OZQ1O2
7917020501
7917020601
7917020701
7917021301

O T B  7 9 1 1 2 4  0 9 1 4  5 9  204N  139 30.lW

TAxONOMIC  NAME

‘C81Fklifl
(!SITRITON  Oi?EC.ONENSIS.-.

~r_. __...

!d551A;PAClFI
I

PAttDALu5  JCJ?C
P&GIJ!?US  CONFR
LOPHCLITHODE5
HYA.5  LY
CHIGXOE
LA:lJEu5
:[$W;;$

g~~~;;j

LETHAS1
5TRilNGY
OPHIURA  SAR51
3ATHYPLOTE5 5PP.

lLA
)ANI
?AGOSUS
5 FORAMINATUS

iRATUS
;CETES  BAIRDI
i CALIFOKNIANUS
iTER PATACIONICUS
iER AEWAL15
A ASPERA
jTER PAPPOSUS
‘R DAw50N1
~ERIAS  NANIMENSIS
(LOCENIR@TUS  DROEBACHIENS IS

TOTAL

- - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E
LATITIJDE LCNGIT DE LATIT D E  L O N G I T  O E  F I S H
DEG MIN DEG N~N DEG M~N DEG M~N MINS ‘!%fD

DEPTH FIsHED  (METERS)- - - - - - - - - - - - - - - - - - - - - 1
MIN MAX AVC

5 9  1.4N 1 3 9  27*6w 30 2.96 1 1 3 . 5  -  1 1 5 . 3 114*4

--;--~----;COU;~S-----;~-:;- ----------~--wEI$HT  (GRAMS)-------;;-;;-
IKM /KM

TOTAL, .-..  . . . . .

1 . 4  0 . 0 0 0 1 1
1*4 0.00011
7s4 0,00061
3.7 0.00030
s~+ %~~~;;

1.0 0.00008
O*3 0.00003
0.3 0.00003
O*3 0.00003
0.7 0,00006
0.3 0000003
O*3 0.00003
O*3 0.00003
1.0 0.00008
2-4 0-00019

5 0 . 0
l:~:g

152a0
117*O

4396-0
1 6 1 . 0

1 5 3 1 0 . 0
14*O

100.0”
27.0
25*O
3 7 . 0
3 5 . 0

1 7 0 . 0
6 6 . 0
1 0 . 0 ’

21900

59*1 0.00485 “-”

1.7
3.0
O*3
007
0.3
16s2
$::
3.7
O*3
O*3
1.7
003
0.7

70.3
6c8
2*7
1*4
1*O

:::dxm;;

0 . 0 0 0 0 3
0-00006
0 . 0 0 0 0 3
0 . 0 0 1 3 3
0 . 0 0 0 2 2
0-00042
0 . 0 0 0 3 0
0000003
0 . 0 0 0 0 3
0 . 0 0 0 1 4
0 . 0 0 0 0 3
0-00006
0,00576
0 . 0 0 0 5 5
0900022
0.00011
0.00008

119,3 0.00978 .  .

12300c0
1000000
1400.0

11800.0
115.0

1971.0
464s0
1636s0
4440.0
286oO
504.0
10600
195.0

581;;::
1227s0
2030.0
11800-0

193*O

0 . 2
0.8
0 . 3
0 . 7
0.6

20.8
O*8

7$::

0 . 5
0 . 1
0 . 1
0 . 2
0 . 2
0-8
0.3
O*O
100

10,4
8.4
1 . 2

l::!

L*7
O*4
1 . 4
3 . 7
0 . 2
CJ::

0 . 2
0 . 0

4 9 . 0
1*O
1 . 7

lcl::

16-9
56*1
21-6
5 1 * 4
39*5

1485.1
5 4 . 4

5172*3
4 . 7

3:::

8-4
12s5
11*8
57.4
22.3
3.4

74.0

713408

$;:;::
473*O

3986,5
38.9

665e9
156.8
552-7

15:)::
170.3
35.8
65-9
5*4

19::::$

685s8
3986.5

65s2

4OO61O8

0eOO138
0-00460
0 . 0 0 1 7 7
0 . 0 0 4 2 1

?
0-0 3 2 4
O*1 1 7 3
0eO0446
0=42396
0 . 0 0 0 3 9
0-00277
0 . 0 0 0 7 5
0.00069
0 . 0 0 1 0 2
:::;);;

0.00183
0.00028
0 . 0 0 6 0 6

0.58482

0s34061
0,27692
0,03877
0,32676
0-00318
0m05458
0.01285
0.04530
::;$$::

0.01396
0.00294
0 . 0 0 5 4 0
::::::;

cl::;:;;

0-32676
0.00534

3.28376

i



TIeMlAq\WE;e3AUOA\W:IiAaoLujic
a.e3JAM3O;3JAMa:IGIIAaJT33OOIr

.puqJu)eIA3HyIqe;joeX3$01
.aA8DITaAJqIi332IT1ATUJJQc

wgn

.

m-aEI

;
,
,

.

172



aT0.0 
s0000.0 
s0000.0 

S0000 .0 basso .0 
VT 100.0 

T1ô10.o 
0000 .0 ess00.0 8S10.0 

àS80.O 0O0.0 
000 .0 11000.0 

OISOO.0 
IEi.0 c00.0 
8000.0 

T 100 0 

SS0Q.0 

6à181.0 1E0.0 
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NORTHEAST 6iJLF OF ALASKA bENTHIC  -

CR:SE 5T:T T;W GE4F? DATE T I ME
C O D E  YYI”MNJ  hHM!J

FN795  1 0 3 F  44

TAxON CODE

INVERTEBRATES
3200000000
4801220201
4601650000
fifio1660700
490529o1O1
4907010101
5333040103
5333050401
5333110216
5333121002
5333170302
6801040501
6801040602
6801110103
6BO11211O1
6802040201
6803040201
6803060101
6803090611

VER

OTB 791124 1254

RAWL DATA - MILLER FREEVAN 795 - NOV.1979 BR6B 02/ 4181 PAGE 60

- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  -----NI P O I N T  - - - - -  T I M E
~LATITUDE LONGITUDE LATITUDE L13NGIT(JDE  LATITUD  LONGITUDE FISH

DIST D E P T H  FISHED (METERS)
DEG NIN DEG MIN

F{~W~D ---------------------
D E G  MIN DEG PIN DEG MIN  D E G  MIN MINS MIN MAX AVC

58 51,7N 139 36cOW 58 50m8N 139 33*6w

TAxONONIC NAME ‘-~------~CO;~T~~----;~----
IKM

PORIFERA
PIONC15YLL15 GIGA$!TEA
AMPHARETIDAE
PISTA  5PP*
FUSITRITGN  OPEGCINENSIS
i?0551A>PACIF1CA
PANCALUS  JGRDAPJI
EuALu5  BAREATA
PA5U?U5 COAFRAGOSUS
LoDHoLITHoDEs  FoRAMINATus
C H1 O N O E C E T E 5 a~IkoI

F~k~$Z~~tAg~F;*k;ZELI  I
CROSSA5TER  PAPPOSUS
STYLASTERIAS  FORK’ERI
STQGNGYLOCENTROTU5  DROEBACH
Go’QGcNoCEPHALU5  CARYI
CIPHIOpHOL15 ACULEATA
OPHIURA SAkSI

lENSIS

TOTAL

TOTAL

. RAW

0.3
0.3
!k:
1.3

2;:;

098
5.9

1291
0.3
0.3
0.3
095

27*6
0.5
l!::

“106
O*9
0.8

48*2
0.6
092
0.4
O*1
0.1
0.9
0.4

3::;.

2.2
092

104.6 0900857

4.3 0.00035
2e4 0-00020
2.2 0eOOO18

133*8 O*O1O97
1-6 0s00013
0.5 0900004
1.1 0.00009
0.3 0.00002 ;
O*3 0.00002
294 0.00020
I*1 0000009

109.5 0.00897
11*4 0.00093
6*2 0.00051
005 0.00004

277s6 0e02275

30 3*7O 14207 -  146e4 144.6

-------;--~--WEI~HT  (GRAMS) -------;~-;;-
IKM

1524.0
1.0
1.0
1.0

1022*O
7%%

2.0
102.0

1360000
3731.0

2490
20.0
5*O

95.0
19::::g

40.0
.7190,

2:;:;::

1820000
16300-0

806.0
59.0

1443*O
1267.0

10000.0
7300.0
217s0

133000.0
1400.0
3600.0
139.0

3*7
0.0
090
0.0
2e5
0.2
1.8
::g

3;:;

001
;::

4%$
0.4
0.1
0.2

9.5
3.7
8.2
7.3
O*4
0.0
g::
4.5
3.3
0.1

59,6
0.6
106
0.1

4 1 1 . 9
O*3
O*3
O*3

27602
2106

19703
O*5

27*6
;:;::;

6*5
5 * 4
1 . 4

25*7
52:W~

1 0 . 8
1902

11OO7*3

5756*8
2216-2
491869
4;:;:;

1 5 . 9
3 9 0 . 0
342.4

2702.7
197390

58,6
3 5 9 4 5 . 9

37804
9 7 3 . 0

37=6

6 0 3 3 2 , 7



NORTHEAST GULF OF ALASKA BENTHIC TRAWL  DATA - MILLER FREEMAN 795 - NCV01979

COMMENTS
PANDALUS  JORDANI: 75% W/ AQUA EGGS*
34 NALEs:  13 FEMALES. STOM A C H S:

CHIOliOECETES F)AIRDI:
10 D(JG FISH; 4 S P I N Y H E A D  SCULPINO 10 TURNI T; 10 FLATHEAD SOLE;

GLASS SPONGE  hITH SEVERAL
S P E C I E S  O F  6GITTLE  STAR IN INCURRENT/EXCURRENT  PCRES; HIATELLA
ARTICA*  LAQUEUS  CALIFORNIANUS* SERPULICAE WORMS; 2POLYCHAETE5S
BOTTOM WATER TEMPERATURE “C = 7.6

%

B R 6 B 02/14/81

. .
. . . . . . .

.

. ,...

. . . . . .

. . -

. .

.

. . . . . . . . .

. . .
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CR;SE ST$T T;N

F N 7 9 5  1 0 4 0  4 5

TAxON CODE

INVE

VERTEWl~~Eozol

7603020106
7603020108
7904020501
7909020701
7909041110
7915010101
7915010102
7915040901
7915041901
7915051301
7916090103
7917020102
7917020501
7917020601
7917021401

- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E
GEAR TI1.~E LATITuDE  LoNGITuDE  LATITIIDE  LoNGITuDE  LATITuDE  LONGITUoE F I S H
C O D E  Y%%D  HHMM  D E G  I*IIN  D E G  M I N

F~~~~D
DEPTH FISHED (METERS)

D E G  M I N  DEG MIN
- - - - - - - - - - - - - - - - - - - - -

OEG MIN DEG MIN MINS MIN MAX AVC

O T B  7 9 1 1 2 4  1 4 5 9  5 8  53s2N  1 3 9  15*9W  5 8  54mlN  1 3 9  18*7w . . 30 3 , 1 5  ““118.9  -  118-9 l18e9

TAXONONIC  NAME

SOUALUS  ACANTHIAS .,
RAJA KINCAID1
RAJA RHINA
THALEICHTHYS PACIFICUS
THERAGQA  cHALcOGRAMMA  .’
LYCODES  PALEARIS
sEBAsTES A L E U T I A N ( J S  ‘“ ~
SEEIASTES  ALUTUS
DASYCOTTU5  SETIGER
MALACOCOTTUS  KINCAIDI  ‘
AGGNuS  ACIPENSEEINUS
13ATHYKIASTER  SIGNATUS
ATHERE5THES  STOMIAS
GLYPTOCEPHALUS ZACI-IIRUS
HIPPGGLOSSCIOES  ELASSODON
PAROPHRYS VETULUS

--~-~---~COUNTST~  - - - - - -- - - - - -

/UM
--------~--WEI$HT  (GRAMS)-------j~-:~-

IKM

.,

14700
2 0 . 0

%:

52e0
7 1 . 0

127*O
4 4 . 0

6 8 0 0 , 0
1398*O

1 2 . 0
4*O

2 2 . 0
7790

450090
110.0

p~
18.0
::g

O*3
O*4
0-8
0.3

41.4
8s5
0.1
0.0
0.1

, 0,5
2::;

46.7
6.3

936m5
2.5

27*9
16.5

22.5
40.3
14*O

2158-7
443.8

308
1.3
7.0

24.4
1428.6

34.9

TOTAL . . . - 59e7 0mO0489 5215.9

; 1 . 9
0 . 2
0 . 5

3; 8-7
0 . 5

;.. $):;

1 O*2
1 0 . 2., 092
! 0 . 2

29] 7g::
~~ .12-8

2*7
1 O*2

TOTAL

m:::: l::!

14200 O*2
1236=0 2.2
184.0 :::
6000

253.0 O*4
Z;;:g’ 093

090
10.0 0.0

~;::l 090
0.3

3;;;;:; 62:;

1265s0 2.2
732-0 1.3

131.4 0 . 0 1 0 7 7

. . . . . . . .

. . ,. .

18224.8

0-42753

1-49383

. .
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NORT!IEA5T  GuLF OF ALASKA 6ENTH1C TRAWL OATA - MILLER FREENAtt  795 - Ncv.1979 BR6B 02/14/81 PAGE  6 7

CR~SE  S T A T  Tow GEAR onTF
- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M i d p o i n t  - - - - -  T I M E

TINE  L A T I T U D E  LCNGITIJDE  LATIT~Jl)E LONGIT(JDE  LATITuOE  L O N G I T U D E  ~jfi~
DIST OEPTH FISHED  (NETERS)

* # COOE YYMMDO  HHI%l  DEG I*1IN DEG t41N DEG MIN DEG M I N ‘~~~~” ,--~;~-----~~~-----~~~DEG MIN DEG M I N
F N 7 9 5  1 0 9 A  48

TAxON CODE

OTB 791125 0839 58 4902N 138 6c2w 58 50*5N 138 7*9w 30 2.78 109*8 - 11701 11305

TAxONOIIIC  tIAME

INVEF(TE3RATES
3303470201 STYLATU;A  GRACILE

3 3 0 3 5 7 0 1 0 1  MET21DILI14  SENILE
5333110202 ?AGURUS  C)CtiOTEtiSIS
5333170201 HY4S  LYRATUS
5333170302 CHIONOECETES  BAIRDI
6aolo40501 I!EDIASTER  AE(NJALIS
6801050101 LUIDIA  F@LIOLATA
6801120416 LE0TA5TEP1&s  FIsHERI
6801121201 PYCNOPCIDIA  HELIANTHOIDES

COi41fiENTS

‘-~~~----{COUNi~-----i~-g~-
IKM

TOTAL

TOTAL

0.1
96m7
O*9
O*1
O*1
002
1s6
O*1
0.1

O*3
0.7
0.8
l::;

0.1
0.1
0.5
g::
8*9
O*3
0.3

6103
0.7
8.9
0.4

--------~--wE1~HT  (GRAMS)-------~~-;~-
lKtl

100.0
268800.0

6000
2 2 . 0
16.0
44*O

21$;::

2300-0

2 9 3 . 9  0,02409

.’ 4-0 0-00032
9 . 0  0 9 0 0 0 7 4
10D1 0000083

167s3 0aO1371
0-7 0.00006
1.1 0.00009
1.4 0.00012
5*8 0-00047
084 0.00003

32.0 0.00262 .
107C9 0mO0885
4e0 0-00032
3*6 0.00029

743-5 0-06094
7.9 0.00065

108-3 0,00887
5.4 0.00044

1 2 1 2 . 2  0.09936

1 PYCNC)PODIA-EMPTY;  10 HALIBUT; 10 BUTTER SOLE; 10~~~~~$~:$,cLE;  A spItiyHEAD  SCULPIN*

BOTTOM WATER TEMPERATURE ‘C = 9.3

.

1 5 6 3 9 0 . 0
9251O*O

1249-0
18;$~g:~

469m0
360,0
446-0

837$6:;
12300s0

1085DO
6 8 0 0 . 0

4 6 2 2 0 0 , 0
448.0

196040.0
5000.0

0.0
98,3

0 . 0
0 . 0
0 9 0
0 . 0
008
0 . 0
0.8

36-0
96690s6

21s6
7 . 9
5,8

1 5 . 8
785.3

8s3
827,3

98398.6

1 2 . 9
7 . 7
091

l::;

0 9 0
0.0
::0

6- 8
190
0.10.6

38w3
0 . 0

1 6 . 2
O*4

8-06546

434426s6

.

3 5 . 6 0 8 7 4
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NORTHEAST GULF OF ALASKA BENTHIC TRAWL DATA - MILLER FREEMAN 795 - Nov.1979 13R6B 0 2 / 1 4 / 8 1 PAGE 68

CRySE  ST$T TOW GEAR
- - - - - - S T A R T  - - - - - - -  - - - - - - F I N I S H  - - - - - -  - - - - - M I D P O I N T  - - - - -  T I M E

DATE TIPE  LATITUDE LONGITUDE LATITuDE L9NGITUDE  LATITuDE LONGITUDE FISH F’?~~fD  ,
DEPTH FISHED  (METERS)

# CODE YYXMDD  HHNM DES NIN  DEG MIN BEG MIN D E G  NIN
- - - - - - - - - - - - - - - - - - - - -

D E G  MIN DEG MIN MINS MIN MAX AVC

FN795  1 0 9 B  *9

TAxON CODE

INVERTEBRATES
3303000000
3303470201
4801740100
49040e0401
4905660101
4907010101
53330401C)1
533311u202
5333170201
5333170302
6801O4O5O1
6601121201

VERTEBRATES
7602050201
7603020111
7904020501
7909020601
7909020701
7909041110
7915010121
7915020201
7915030101
7915040900
7915040901
7915053000
7915051301
7917020102
7917020501
7917020601
7917020701
7917020801
7917021301
7917021401

OTB 791125 1014 58 43m9N 138 lc4W 58 44*9N 138 3,5w

4NTHoztiA
STYLATIJLA  ERACILE
APHk!oDITA  E.PPe
PECTEN CAURINUS
TRITONIA  EXSULANS
20SSIA  PACIFICA
?ANilALUS  BOREALIS
PAGUI?US  oCnOTENSIS
lIyA5  LYRATUS
CHIGNOECETES  BAIEDI
NEDIASTER AE(3UALIS
PYCNOPODIA  HELIAN.THO

.,

IDES

6.7
13.3
3.3
6s7
1:::
6.7
3.3
3.3

33.3
6e7
3.3

TOTAL . ,1O*8 0.00088

3.3
O*9
13.9
18*2
2s5
0-8
003
091
093
0.1
O*7
0.1
0.3
6-0

45,6
100
::;

0=1
4*4

‘ 9 . 0  0 . 0 0 0 7 4
2.5 0-00021

3 8 . 1  0 . 0 0 3 1 3
5 0 . 0  0 . 0 0 4 1 0
6-8 0.00056
2,2 0-00018
0,7 0-00006
004 0800003
0-7 0 . 0 0 0 0 6
0 . 4  0 . 0 0 0 0 3
l.a 0 . 0 0 0 1 5
O * 4  0 . 0 0 0 0 3
0.7 0 0 0 0 0 0 6

16.5 0-00136
125.5 0.01029

2-9 0-00024
O*7  0eOOO06
3*2 0.00027
0.4 0 . 0 0 0 0 3

1 2 * 2  0 . 0 0 1 0 0

TOTAL 275.2 0.02256

30 2 . 7 8 8 4 . 2  -  8 4 . 2 8 4 . 2

-------;--~--wEI~HT  (GRAMS)-------;~-;;-
/Kn

894.0
1 7 8 . 0

2 2 . 0
4 7 0 . 0
1 5 1 . 0

22*O
l&:g

1800
4 7 4 . 0
60.0

9 7 9 . 0

34100.0
35900.0
3789oO

21362D0
1359.0
653.0

4500.0
1360000
289-0
17990
198e0
56*O
5100

X%::
541.0

4100.0
1564s0
57.0

5100.0

27.2
5*4
0.7
14.3
4.6
0.7
O*3
O*2
0.5
lf:~
29.8

21.1
22*2
2.3

13,2
0.8
0.4
2*8
8*4
:::

0.1
0.0
0.0
7.6
13*6
O*3
2.5
1.0
$:$

321-6
6;:;

16901
54.3
7.9
49

?
::5

170.5
21,6

352.2

1181s7

12266-2
12913-7
1362*9
7684,2
488.8
23409
1618,7
489291
1:::1

71.2
2001
1803

4424.5
7;;::;

1474.8
5$$:$

1834*5

58164.7

0.09686

1.00543
1.05850
0.11172
0.62985
0.04 07

80.01 25
0.13268
().40099
0.00852
0.00528
0-00584
0=00165
0.00150
0.36266
0064866
0.01595
0.12089
0.04611
0 . 0 0 1 6 8
0.15037

4.76760

. . ,

t
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INTRODUCTION

Numerous commensal  associations involving polychaetes  have been

reported previously. These associations involve Paguridae,  Opistobranchia,

Echiura, Asteroidea, Stichopidae,  Solasteridae,  Gastropoda, Pelecypoda,

and other Polychaeta  (Andrews, 1891; Barrington, 1897; Hartman, 1948;

Pettibone, 1953; Nicol, 1960; Hatfield, 1965; MacGinitie and MacGinitie

1968; Ricketts and Calvin, 1968). Most of this literature has dealt pri-

marily with interactions between polychaetes and sea stars, sea cucumbers,

gastropod, pelecypods, or echiuroids with relatively little informa-

tion on hermit crab - polychaete  associations. Much of the information

available on associations between polychaetes and pagurid crabs is from

original descriptions of the polychaetes from papers on specific aspects

of pagurid or polychaete.,biology  or in general discussions from inverte-

brate textbooks (see Barrington, 1967; Barnes, 1980). Although associations

involving Cheiloneres eyelws (Barrington, 1897) and Polydo~a eoiinnensalis

(Andrews, 1891) with specific pagurids have been well documented (Hatfield,

1965; Seaborn, 1975), relationships involving other species have not.

The present study represents the first comprehensive examination of

commensal relationships involving hermit crabs from the northeastern Gulf

of Alaska.

METHODS AND MATERIALS

Invertebrates were collected during November, 1979, on board the NOAA

Ship MiZZer Freeman, using a standard 400 mesh Eastern otter trawl. Gastro-

pod shells containing hermit crabs were broken to expose the crab and possible

symbionts.  All specimens were sorted and given tentative identifications

in the field. Representative specimens were preserved in 10% neutral buf-

fered formalin or 70% isoproponol for later confirmation at the Institute

of Marine Science, Fairbanks, Alaska.

The shells of the

were the most frequent

RESULTS

gastropod ks<tr<ton oregonens{s and Neptunea i?yrata

habitat of the following hermit crabs: Pagurus
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confragosus; Pagurus setosus; Pagu.rus oehotensis; Paguxus akxhieus;

and Elassoehirus cavimanus. Shells from Beringius kennieotti; Arc-tomekxa

steams{; Buceinwn pla+rum; Natiea ezausa, and the sponge Subrites f{cus

were utilized occasionally (Table I). The following five species of

polychaetes  were found cohabiting the same shells: Eunoe depressa

(Polynoidae); Che{lonere;s  cgclurus (Nereidae); PoZydora commensalis

(Spionidae);  Eusy2Zis blomstrandi (Syllidae); and Crucigera zggophora

(Serpulidae) (Table 1). The following amphipods were also found in as-

sociation with the above hermit crabs: MeZita sp. (Gammariidae),

Podoceropsis  sp., and a species from the family Pleustidae.

Commensals occurred with 40.9% of all pagurids collected during this

study (Table II). Frequency and percent frequency of occurrence for all

commensals  with each of the five species of pagurids are presented by

station. The percent frequencies for individual species are presented in

Table III. Amphipods alone, particularly MeZita sp., were associated with

hermit crabs in 16.7% of all symbioses. In four instances, both amphipods

and polychaetes  were found with the same crab. Rarely (6.4%) did more than

one commensal  occur with the same crab.

Eunoe depressa and MeZitia were the dominant commensals associated with

Pagu.rus eonfragosus (Table III). Both symbionts were always located in the

spire of the gastropod shell. Eunoe depressa, Euszjllis blomstrandi and

MeZita sp. were each found once in association with Pagu..rus setosus (Table

111) . PoZ@ora commensalis  was located within the columella, while the

others were in the spire of the shell. Eunoe depressa, C7zeihnereis

qcZuPUs and P. commensaZis  were the commensals most frequently associated

with Pagurus ochotensis (Table III). PoZzjdora commensalis  was again located

within the columella;  the others in the spire were Eunoe de~ressa, P.

commensalus  and Me2<ta SP. were most often associated with Pagurus aleuticus.

PoZ@ora conimensalis and Mel{ta sp. were the species most often found with

Elassochirus  cavimanus. These commensals  were always positioned in their

characteristic locations within the shell.
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TABLE I

Numbers of commensals occurring with five species of hermit crabs in seven species of

shells from the northeastern Gulf of Alaska, November 1979.

Hermit crab

Pagur=us Pagurus Pagurus Pagurus Eh.ssoehiws
Shell confrwgosus sekosus ochotensis aleuticus ctzv;manus Totals

Fusittiton
o~egonens~s 27 3 6 11 13 60

Neptunea
ly~ata 13 59 1 1 74

Subrites
ficus 21 1

AzwtomeZon
steavnsi 1

Buceinwn
p lectrwn 5 5

IVai%ca
clausa 13 13

TOTALS 41 4 84 12 15 156



TABLE II

Numbers of hermit crabs with commensals/total number of crabs

from stations in the northeastern Gulf of Alaska, November 1979.

Pagurus Pagurus Pagurus Pagwus Ei?assochirus
Station eonfragosus Setosus oehotensis aleutieus cavimanus Totals

104 G

104 F

99 D

99 E

100 E

100 D

104 B

106 B

106 A

105 A

105 B

105 c

94 B

93 c

102 G

103 D

104 D

104 c

108 A

0/3 1/6

1/2

2/8

1/1

0/2

12 /42

1/2

4/11

1/2

19/27

0/2

1/2

0/1

1/20

24/36

1/1

7/9

1/2

17/52

20/25

2/3

1/1 9/19

1/14

3/6

8/22

0/2

8/35

3/8

1/3

1/2 1/3

1/9

1/2

1/14

5 /14

9/24

1/2

1/24

8/35

24/36

1/1

7/9

16/52

17/52

20/25

4/8

4/11

1/2

21/32

10/22

TOTALS 4/99 4/7 84/171 12 /50 15/54 156/381
(41.4%) (57.1%) (49.1%) (24,0%) (27.8%) (40.9%)



TABLE III

Percent frequency of occurrence of commensals with five species of hermit crabs.
Numbers in parentheses are for crabs with commensals only.

Pagurus Pagurus Pagurus Paguxus Elassochirus
conf?agosus Setosus oeh.otensis aleutious cavimanus Totals

Commensal N = 99 (41) N = 7 (4) N = 171 (84) N = 50 (12) N = 54 (15) N = 381 (156)

Eunoe
depressa 20.2 (48.8) 14.3 (25.0) 27.5 (56.0) 12.0 (50.0) 1.9 ( 6.7)

Polydora
commensal{s 1.0 ( 2.4) 14.3 (25.0) 2.9 ( 6.0) 8.0 (33.3) 7.4 (26.7)

Eusg12is
w
w bhmst~andi 2.0 ( 4.9) 14.3 (25.0) 1.8 ( 3.6)
o

CheiZonereis
Cgehwus 4.0 ( 9.8) 17.5 (35.7) 2.0 ( 8.3)

Mel{ta sp. 16.2 (39.0) 14.3 (25.0) 0.6 ( 1.2) 4.0 (16.7) 16.7 (60.0)

Pleustidae 1.0 ( 2.4) 0.6 ( 1.2) 1.9 ( 6.7)

Podoeerops{s sp. 2.0 ( 8.3)

19.7 (48.1)

3.9 ( 9.6)

1.6 ( 3.9)

9.2 (22.4)

7.6 (18.6)

0.8 ( 1.9)

0.3 ( 0.6)



Cmcigera  zggop?zora was recovered from a. single N. ly~ata shell con-

taining a Paguxus confragosus. This worm formed a calcareous  tube within

the columella  of the gastropod.

DISCUSSION

Paguridae are primarily opportunistic omnivores with tendencies

toward scavenger/predator habits (Warner, 1977). Most of the commensal

polychaetes  have similar feeding habits as Pagurid crabs (Fauchald

and Jumars, 1979). Thus, food would be readily available to the symbiont

during the feeding processes of the crab.

Moore (1905, 1908) and Hartman (1948) described Eunoe depressa as

a commensal “messmate” of unspecified hermit crabs and as a symbiont in

the branchial chamber of the King crab, Poalithodes eamtsehatica.

These worms were located in the spire of the gastropod shell, just behind

and above the carapace of the hermit crab. In the present study, E.

depressa was by far the most frequently found commensal; occurring with

19.7% of all hermit crabs examined and with 47.8% of those with symbionts.

It occurred with all five species of crabs. Occurrences as high as this

have not been reported previously.

Po2@o~a commensalis was originally described by Andrews (1891)

from the shells of Ilyanussa obsoleta inhabited by Pagu.rus longieaxpus.

Hatfield (1965) reported this species from the east coast in the shells

of Lunatia he~os; PoZin<ces duplieatus; Busycon eanulieuZatum and Buecinum

undatum all inhabited by Pagurus polliearis. It has also been reported

from British Columbia in shells of Thais lamellosa  inhabited by Pagurus

granasimanus; Berkeley and Berkeley, 1936). The present report extends

its range to the northeastern Gulf of Alaska and the list of possible

symbionts to five additional pagurid species in three additional types

of shells. PoZydora commensaZis  has a calcareous tube in the terminal

spire of the gastropod shell with an opening through the columella into

the aperture (Hatfield, 1965). The tube is never visible unless the shell

is broken. The worm is capable of extending itself out through the

aperture for feeding (Andrews, 1891; Hatfield, 1965).
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Ch.eilonereis

emerging from the

crab. Barrington

eyeZurus was first described by Barrington (1897) as

aperture and proceeding’ to the mouth parts of the hermit

found this species in Puget Sound with Pagurus armatus

and Pagurus tenuimanus in shells of .Lunatia sp., Iatiea SP. and Pterenotus

sp. Seaborn (1975) reported C. eyeZuzws with Pagurus aZeutiieus and several

unspecified pagurids from the same area. He suggested P. aleutieus was

the preferred host. In this study, however, C. eyeZurus was most often as-

sociated with P. oc?hotensis.
. .

Eusyllis blomst~andi  has not been previously described as a commensal

with hermit crabs. Its low prevalence with three species of hermit crabs

probably indicates a more facultative  relationship. EusyZZis bZomstmzudi

has been reported in the sponge Eetyodory  xparasihioa growing on shells of

Peeten Wzdsi (Berkeley and Berkeley, 1948). Pettibone (1954) reported

this species on female Hyas eoarctatus aZutaceus  from Point Barrow, Alaska.

Serpulids have not been previously reported as symbionts.  They are

generally filter-feeders, and although permanent association with a hermit

crab might provide an abundance of food, the presence of a single Cruoige~a

zygophora  within a shell occupied by a P. eonj%agosus was probably accidental.

The only report found for a commensal relationship involving amphipods

and pagurids was that of Jackson (1913). He sights Podoee~opsis  exeavata

as “infesting the dirt at the bottom of shells” inhabited by pagurids.

only one specimen of Podoee~opsis  sp. was recovered during this study.

Specimens of MeZita sp., however, were present in 7.6% of all hermit crabs

examined and made up 18.6% of those with commensals. Another species,

from the family Pleustidae, was found three times, with three different

pagurids. No known commensal  relationships have been previously reported,

and it is possible that the presence of these amphipods was accidental.

Research on the role of chemical factors in mediating host-commensal

interactions has been reported by Davenport (1950, 1953, 1966); Davenport

and Hickok (1951); Dimock and Davenport (1971); and Seaborn (1975). These

authors have demonstrated that chemoreception is used by commensal  poly-

chaetes to locate potential hosts. In associations involving pagurids,
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the size of the aperture of the shell may be a factor in determining suc-

cessful entry once the polychaete has located the host by chemoreception

(Seaborn, 1975)., Seaborn found commensal  C. ezjcZurus more frequently in

shells with an ‘aperture width greater than 2.2 cm.

Pagurids tend to inhabit the largest, most abundant shells present

in their habitat (Reese, 1962). Thus, commensals  would be expected to

do the same. In the northeastern Gulf of Alaska, the shells of Fzisitfiton

oregonensis and Neptunea Zyrata were most frequently utilized by hermit

crabs. These are relatively large shells and therefore were expected to

more frequently contain commensals as well.
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APPENDIX C

PIPE DREDGE DATA

NORTHEAST GULF OF ALASKA

NOAA SHIP MILLER FREEM4V

Cruise No. 795, November 1979
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APPENDIX TABLE C. 1

Station: 97F
Sample date: 10 November 1979
Latitude: 59°09.3’
Latitude: 141°02.2’
Depth: 188 m

Count
Taxon No. PCT

Porifera

Annelida
Glyce~a cxzp~tata
Ninve gemnwa
Notomastus SPP.
Maldanidae
Owenia fusifomis
Myriochele  lzeeti
Pista cz%stata
Sabellidae
MegaZonuna sple?dida
Serpulidae

Mollusca (Gastropoda)
Puneturella eoopeti
Nat~ea e~ausa

Arthropoda
Hete~ophoxus  oculatus
Pandalus spp.

Sipuncula
GoZf~ng~a margdtacea
Phaseozion Stzv?nbi

Ectoprocta
Mieropotina borealis

Brachiopoda
Tereb~atulina  unguioula

1.0

1.0
1.0
1.0
1.0
1.0

17.0
3.0
1.0
2.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0

6.0

1.8

1.8
1.8
1.8
1.8
1.8

29.8
5.3
1.8
3*5
1.8

1.8
1.8

1.8
1.8

1.8
1.8

1.8

10.5
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APPENDIX TABLE C.1

CONTINUED

Count
Taxon No. PCT

Echinodermata
Ctenodiscus etispatus 2.0 3.5
BPisaste~ tiownsendi 2.0 3.5
Diomphiodia  erate~odneta 2.0 3.5
Ophiuxa sarsi 5.0 8.8
Molpadia intermedia 1.0 1.8
Capheira mollis 1.0 1.8

Urochordata
Aseidia spp. 1.0 1.8

Comments

Dead and drilled: 1 Natiea cZausa, 1 Nepihinea Lyrata, 1 Admete eouthouyi.
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APPENDIX TABLE C.2

Station: 98F
Sample date: 10 November 1979
Latitude: 59°06.4’
Longitude: 140°53.3’
Depth: 176 m

Count
Taxon No. PCT

Annelida
tiuphis itideseens
Lurnbrinawis spp.
AVnve genunea
MaZdaneZla ~obustia
iUotopFoctus paeificus
Prwxillella  graeilis
Pista ctistata

Mollusca
flueuZa tenuis
Yoldia th~aeiaefods
Cyeloeardia va.trieosa
Axinopsida smrieata
Odontogena bozwalis

Arthropoda
Hete~ophoxus  oeulatus

Echinodermata
Ctenodiscus etispatus
Allocent~otus  fmgilis
Diamphiodia c~aterodhzeta
Ophiura sarsi
Crinoidea

1.0
2.0
1.0
1.0
1.0
2.0
1.0

1.0
1.0
1.0
2.0
1.0

1.0

5.0
1.0

13.0
1.0
l.O

2.7
5.4
2.7
2.7
2.7
5.4
2.7

2.7
2.7
2.7
5.4
2.7

2.7

13.5
2.7

35.1
2.7
2.7
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APPENDIX TABLE C.3

Station: 94G
Sample date: 12 November 1979
Latitude: 59°20.2’
Longitude: 141°53.6’
Depth: 199 m

Count
Taxon No. PTC

Porifera 1.0 7.1

Cnidaria
Anthozoa 1.0 7.1

Annelida
Maldanidae 2.0 14.3
MyrioeheZe heeti 4.0 28.6
Sabellidae 2.0 14.3

Arthropoda
Ampelisca birulai

Echinodermata
Brisaster townsendi 1.0 7.1
Diamphiodia  eraterodneta 1.0 7.1
Ophiuxa sarsi 1.0 7.1
Molpadia intamedia 1.0 7.1

Comments

Dead and drilled: Hydroids, 1 Maeoma sp., 2 Astarte sp., 1 Pu.netureZZa
galeata, 1 Chws sp., 1 Baknus SP., 2 Lima SP.
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APPENDIX TAELE C. 4

Station: 103G
Sample date: 9 November 1979
Latitude: 58°44.2’
Longitude: 139°33.2’
Depth: 166.5 m

Count
Taxon No. PCT

Sarcodina
Sareodina rh{zopodea

Annelida
Polychaeta
Anaitides spp.
Nephtys punctata
Glyee~a capitata
Gomhzda annulata
Onuphis iz%ieseens
Lumbtinaeis spp.
N~nve genunea
Dr~lone~~es Zonga
Paraonis graeilis
Laoniee oirrata
Spioehaetopterus  costaxum
Maldanidae
Prax;llella  gracilis
Owenia fusiform;s
Myrioehele heeri
Amage anops
Ampharete SPP.
hfel;nna cristata
Melinna elisabethae
Pista etistata

Mollusca
Pelecypoda
NWUZU tienu~s
Nueubna ~ad~atia
Dacrydiwn paeifietun
Cycloeardia vent~eosa
Axinopsida serwioata
Thyasi~a flexuosa
Odontogena  borealis
Psephidia Zordi
Natica ekusa
Dentaliwn spp.

41.0

1.0
1.0
2.0
3.0
2.0
4.0
4.0

23.0
1.0
2.0
2.0
1.0
1.0
8.0

19.0
32.0
1.0
1.0
1.0
1.0
2.0

l.O
7.0
1.0
1.0
1.0

23.0
1.0
2.0
2.0
1.0
2.0

17.5

0.4
0.4
0.9
1.3
0.9
1.7
1.7
9.8
0.4
0.9
0.9
0.4
0.4
3*4
8.1

13.7
0.4
0.4
0.4
0.4
0.9

0.4
3.0
0.4
0.4
0.4
9.8
0.4
0.9
0.9
0.4 -

0.9
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APPENDIX TABLE C.4

CONTINUED

Count
Taxon No. PCT

Arthropoda
Nebalia sp.
Diastylis paraspinulosa
Ampe2{sea spp.
Haploops tubioula
G2dmnene spp.
Harp{niopsis  excavata
Hete~ophoxus oo-ulatus
Sgrrhoe hngifrons

1.0
1.0
1.0
1.0
1.0
6.0
1.0
1.0

0.4
0.4
0.4
0.4
0.4
2.6
0.4
0.4

Sipuncula
GoZj%@a margar-itacea 5.0 2.1
Golfingia vulgaris 5.0 2.1

Echinodermata
Dian@ziodia  eraterodneta 7.0 3.0
Molpodia intermedia 3.0. 1.3

Comments

Dead and drilled: Dentalium sp., 2 Yoldia sp., 2 Cycloeardia ventrieosa,
1 natiea elausa, 1 Nueulana, 1 Oenopota SP., 1 Pandora sp.,
Tepebratulina  unquikula.

..+
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APPENDIX TABLE C .5

Station: 1011
Sample date: 9 November 1979
Latitude: 58°51.1’
Longitude: 140 °02.6~
Depth: 170.2 m

Count
Taxon No. PCT

Annelida
Goniada annuZata
Onuphis parva
Lumbrineties  spp.
Lumbrinezwis bicizwaba
“Alinve gemmae
Laoniee eirpata
Maldanidae
Owenia fusifomis
M~rioehe2e  heeti
Pista etistata
MegaZomna splendida

Mollusca
Pelecypoda
Nucula tenuis
NucuZanu zwdiata
Yoldia spp.
Pectinidae
Astazv3e spp.
Thyasira flexuosa
Odontogena bo~ealis
Gastropoda
Amphis~a spp.

Arthropoda
Leueon nasiea
Amphipoda
Nie{ppe tunrida
Harpin<opsis exeavata
Heterophoxus  ocuhztus
Pazqphoxus ooulatus

Sipuncula
Phaseolion strombi

Brachiopoda
Laqueus ea.Zifozvzianus

Echinodermata
Ctenodiscus erispatus
Diamphiodia  c~aterodneta
Ophiuxa sarsi

1.0

2.0
1.0
3.0
1.0
1.0
4.0
8.0
2.0
1.0

2.0
3.0
1.0
2.0
1.0
1.0
1.0
4*O
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

1.0

1.0

2.0
1.0
1.0

1.9

3.8
1.9
5.7
1.9
1.9
7.5

15.1
3.8
1.9

3.8
5.7
1.9
3.8
1.9
1.9
1.9
7.5
1.9
1.9

1.9
1.9
1.9
1.9
1.9
1.9

1.9

1.9

3.8
1.9
1.9
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APPENDIX TABLE C. 6

Station: 100J
Sample date: 9 November 1979
Latitude: 58°41.5’
Longitude: 140°16.5’
Depth: 204 m

Count
Taxon No. PCT

Sarcodina
Sapcodina

Porifera

Cnidaria
Hydrozoa
Anthozoa

Rhynchocoela

Annelida

~hizopodea 5.0

16.0

1.0
1.0

1.0

Lepidonotus squamatus
Typosgllis alternata
Typosyllis alW_liZlaPiS
Onuphis pap-vu
Spioehaetop_tep-us  eostarum
l?helepus einc+m.atus
Sabellidae

Mollusca
HanZeya hanleyi
Pelecypoda
Propemssium alaskense

Arthropoda
Bylisis SPP.

Ectoprota

Brachiopoda
TePebratulina  Unguio-ula

Echinodermata
Ophiuroidea
Psolus ehitinoides
Crinoidea

Chordata
Aseidia spp.

1.0
1.0
1.0
1.0
1.0
1.0
1.0

3.0
1.0
1.0

1.0

2.0

1.0
1.0
1.0

5.0

10.2

33.3

2.0
2.0

2.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0

6.1
2.0
2.0

2.0

4.1

2.0
2.0
2.0

10.2

Comments

Dead and drilled: 1 Cge20capd-ia ventricosa, 1 gastropod.
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Station:
Sample date:
Latitude:
Longitude:
Depth:

Cnidaria
Hydrozoa
Anthozoa

APPENDIX TABLE C.7

10 lK
9 November 1979
58°38.9’
140°01.8’
190 m

Count
Taxon No. PCT

Annelida
Goniadidae
Laonice eir?rata
Myriocke2e heeri
Megahmna splendida

Sipuncula
Sipunoula
Ph.ascolion st~ombi

Brachiopoda
Te~eb~atuZina  unguicula

Echinodermata -

Ophiuroidea
Diamphiodia e?ate~odmeta

Comments

2.0 9.5
4.0 19.0

1.0 4.8
1.0 4.8
1.0 4.8
2.0 9.5

1.0 4.8
2.0 9.5

2.0 9.5

1.0 4.8
4.0 19.0

Dead and drilled: 1 Astarte SP., 1 Propemussiwn akskense,
2 Spiochaetopterus tubes (empty).
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