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I. SUMMARY OF OBJECTIVES, CONCLUSIONS AND IMPLICATIONS WITH
RESPECT TO OCS OIL AND GAS DEVELOPMENT.

The objectives of this study are 1) A qualitative and quantitative
census of dominant species within the identified oil lease sites, 2) A
description of spatial distribution patterns with emphasis on assessing
patchiness and correlation with microhabitat, 3) A comparison of species
distribution with physical, chemical and geological factors, 4) Observations
of biological interrelationships of the benthic biota of the study area.

A total of 77 widely dispersed permanent stations for quantitative
grab sampling have been established in the Bering Sea; these stations
represent a reasonable nucleus around which a monitoring program can be
developed. Twenty seven (27) of these permanent stations have been pro-
cessed and the data is now available.

The general patchiness of many components of the fauna of the Bering
Sea suggests that the five to six replicate samples taken per station
are the minimum number that should be taken. Analysis of grab data by
the end of the project period should enable us to suggest the optimum
number needed for a monitoring program.

Four hundred and twenty six (426) species have been isolated from
the grab-sampling program and 121 from the trawl program. It is probable
that all species with numerical and biomass importance have been collected
over the sampling year, and that only rare species will be added in future
sampling.

No seasonal information is currently available for the Bering Sea
benthos from the current sampling program, but a continuing series of

cruises during the first year of the investigation made available data

(now being processed or temporarily archived) from the spring, summer and




early fall. Some indications of seasonal data are avialable in the liter-
ature.

Basic information on diversity (Simpson, Shannon-Wiener indices) is
now available for 27 of the permanent stations. Caution 1s indicated in
the interpretation of these values until further data is available for

additional stations and over a longer time base.

Criteria established for Biologically Important Taxa (BIT) have delin-
eated 89 species., These species will form the basis of cluster analysis
that will be used to understand species aggregations.

Preliminary information on feeding biology of species collected by
grab is available from literature analysis and unpublished data. A very
preliminary examination of the distribution of feeding types with sediment
at various stations has been presented. A more intensive analysis will
take place after detailed sediment analyses are available at the end of
the project period.

The joint National Marine Fisheries Service trawl survey on the R/V
Miller Freeman for investigation of demersal fishes and epifaunal benthos
was effective, and excellent coverage was achieved in the areas examined.

Initial assessment of the data suggests that 1) Sufficient station
uniqueness exists to permit development of a monitoring program based on
species composition at selected stations utilizing both grab and trawl
sampling techniques, and that 2) Adequate numbers of unique, abundant, and/or

large species are available to ultimately permit nomination of likely

monitoring candidates for the area once industrial activity is initiated.




II. INTRODUCTION
A. General nature and scope of study.

The operations connectgd with oil exploration, production, and trans-
portation in the Bering Sea present a wide spectrum of potential dangers
to the marine énvironment (see Olson and Burgess, 1967, for general
discussion of marine pollution problems). Adverse effects on the environ-
ment of the Bering Sea cannot be quantitatively assessed, or even predicted,
kunless background data pertaining to the area 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 types and density of species that might occur
if the area becomes altered (see Nelson-Smith, 19733 Pearson, 1971, 1972;
Rosenberg, 1973; for general discussions on benthic biological investigations
in industrialized marine areas). Populations of marine species fluctuate
over a time span of a few to 30 years (Lewis, 1970, and personal communica-
tion). Such fluctuations are typically unexplainable because of absence
of long-term data on physical and chemical environmental parameters in
association with biological information on the species involved (Lewis,

1970 and personal communication).

Benthic organisms (primarily the infauna, sessile and slow-moving
epifauna) are particularly useful as indicator species for a disturbed area
because they tend to remain in place, typically react to long-range environ-
mental changes, and by their presence, generally reflect the nature of the
substratum. Consequently, the organisms of the infaunal benthos have
frequently been chosen to monitor long~term pollution effects, and are
~ believed to accurately reflect the biological health of a marine area (see

Pearson, 1971, 1972; and Rosenberg, 1973 for discussion on long-term usage
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of benthic organisms for monitoring pollution).
The presence of large numver. of benthic epifaunal species of actual
or potential commercial importaﬁce (crabs, shrimps, snails, fin fishes)

in the Bering Sea further dictates the necessity of understanding benthic

communities since many commercial species feed on infaunal and small epi-
faunal residents of the benthos (see Zenkevitch, 1963, for a discussion of
the interaction of commercial species and the benthos). Any drastic changes
in density of the food benthos could affect the health and numbers of these
fisheries organisms.

Experience in pollution-prone areas of England (Smith, 1968), Scotland
(Pearson, 1972), and California (Straughan, 1971) suggests that at the
completion of an initial exploratory study, selected stations should be
examined regularly on a long-term basis to determine any changes in species
content, diversity, abundance and biomass. Such long-term data acquisition
should make it possible to differentiate between normal ecosystem variation
and pollutant-induced biological alteration. An intensive investigation of
the benthos of the Bering Sea is also essential to an understanding of the
trophic interactions involved there and the potential changes that may
take place once oil-related activities are initiated.

Benthic macrofauna of the Bering Sea is relatively well known taxo-
nomically, and some data on distribution, abundance, and feeding mechanisms
are reported in the literature. The relationship of specific infaunal feed-
ing types to certain substrate conditions has limited documentation as well.
However, detailed information on the temporal and spatial variability of
the benthic fauna is sparse, and the relationship of bemthic species to
the oﬁerlying seasonal ice cover is not known. Many of the macrofaunal
. benthic species may be impacted by oil-related activities. An understanding

4
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of these species and their interactions with each other and various aspects
of the abiotic features of their environment is essential to the develop-
ment of envirommental predictive capabilities required for the Bering Sea.

The benthic biological program in the Bering Sea during its first
year of emphasized the development of a qualitative and quantitative inven-
tory of species as part of the overall examination of the biological, physical
and chemical components of those portions of the shelf slated for oil
exploration and drilling activity. In addition, development of computer
programs in the Gulf of Alaska, designed to quantitatively assess assem-
blages of benthic species on the shelf there, are applicable to the Bering
Sea. The resultant computer analysis will expand the understanding of
distribution patterns of species in the latter area.

The study program as designed will survey and define variability of
the benthic fauna on the eastern Bering Sea continental shelf in regions
of offshore 0il and gas concentrations. During the first phases of
research, emphasis has been placed on studies of the southeastern Bering
Sea shelf. Data have been obtained on the faunal composition and abundance
to form baselines to which potential future changes can be compared. Long-
term studies on biological rates, life histories, and species should
define aspects of the functioning of communities and ecosystems potentially
vulnerable to environmental damage, and can determine the rates at which
damaged environments and benthic faunal communities may recover.
B. Specific Objectives.

A. Qualitative and quantitative census of dominant species within

the identified oil lease sites.
B. Description of spatial distribution patterns with emphasis on

assessing patchiness and correlation with microhabitat.
»
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C. Comparison of species distribution with physical, chemical,

énd geological factors.

D. Observations of biological interrelationships of the benthic biota

of the study area.
C. Relevance to problems of petroleum development

The effects of 0il pollution on subtidal benthié organisms have been
seriously neglected, although a few studies, conducted after serious oil
spills, have been published (see Boesch et al, 1974 for review of these
papers). Thus, lack of a broad data base elsewhere makes it difficult at
present to predict the effects of oil-related activity on the subtidal
benthos of the Bering Sea. Howeve:, the rapid expansion of research
activities here should ultimately enable us to point with some confidence
at certain species or areas that might bear closer scrutiny once industrial
activity becomes a reality. It must be emphasized that a considerable
time frame is needed to understand long-term fluctuations in density of
many marine benthic species, and it cannot be expected that a short-term
research program will result in total predictive capabilities. Assessment
of the environment must be conducted on a continuing long-term basis.

As indicated previously, infaunal benthic organisms tend to remain in
place and consequently can be useful as an indicator species for disturbed
areas. Thus, close examination of stations with substantial complements
of infaunal species is warranted (see Appendix Table 1, and data on magnetic
tape). Changes in the environment at these stations might be reflected by
a decrease in diversity of species with increased domimance of a few
(see Nelson-Smith, 1973 for further discussion of oil-related changes in
diversity). Likewise, stations with substantial numbers of epifaunal

species should be assessed on a continuing basis (see Appendix Table 2, for
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references to some relevant stations occupied by trawl). The potential
effects of loss of specific species to the overall trophic structure in
the Bering Sea cannot be assessed at this time, but the problem can
probably at least be addressed once data from benthic food studies are
available (see project by Smith, 1975).

Data indicating the effects of oils on most subtidal benthic inverte-
brates are fragmentary, but echinoderms are '"notoriously sensitive to any
reduction in water quality" (Nelson-Smith, 1973). Echinoderms (primarily
asteroids but also holothvroids and echinoids at some stations) are
conspicuous members of the benthos of the Bering Sea (see Appendix Table 2,
for references to some relevant stations), and could be affected by oil
activities there. Asteroids (sea stars), ophiuroids (brittle stars),
and echinoids (sand dollars) are often important compoments of the diet
of large crabs (for example king crab feed on sea stars and sand dollars)
and demersal fishes. The tanner or snow crab (Chionoecetes spp.) is a
conspicuous member of the shallow shelf of the Bering Sea (see Appendix
Table 2), and supports a commercial fighery there. Laboratory experiments
with one species (C. bairdi) have shown that postmolt individuals lose
most of their legs after exposure to Prudhoe Bay crude oil; obviously
this aspect of the biology of the snow crab must be considered in the
continuing assessment of this benthic species in the Bering Sea (J. Karinen
and S. Rice, in press: cited in Evans and Rice 1974). Little other
direct data based on laboratory experiments is available for subtidal
benthic species (see Nelson-Smith, 1973). Experimentation on toxic effects
of oil on other common members of the subtidal benthos should be strongly
encouraged for the near future in the overall OCS program,

A direct relationship between trophic structure {(feeding type) and

7
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bottom stability has been demonstrated by Rhoads (see Rhoads, 1974 for
review). A diesel-fuel oil spill resulted in oil becoming adsorbed on
sediment particles with the resultant mortality of many deposit feeders
living 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. Many members of the infauna of the Bering
Sea are deposit feeders; thus, oil-related mortality of these species
could result in a changed near-bottom sedimentary regime with alteration
of species.

I1TI. CURRENT STATE OF KNOWLEDGE

The macrofauna of the Bering Sea is well known taxonomicall&, and
data on distribution, abundance, and feeding mechanisms for infaunal
species are reported in the literature (Filatova and Barsanova 1964;
Kuznetsov 1964; Neyman 1960; Stoker 1973). The relationship of specific
infaunal feeding types to certain hydrographic and sediment conditions
has been documented (Neyman 1960; Stoker 1973). However, the relationship
of these feeding types to the overlying winter ice cover and its contained
algal material is not known.

Epifauna of the eastern Bering Sea has been studied little since the
trawling activities of the Harriman Alaska Expedition and Albatross
expedition in the late 1900's. Limited information cam be obtained from
the report of the pre-World War II king crab investigationé (Fishery Market
News, 1942) and from the report of the Pacific Explorer's, fishing and
processing operations in 1948 (Wigutoff and Carlson, 1950). Some informa-
tion on species found in the area is included in reports of the U. S. Fish
and Wildlife Services, Alaska exploratory fishing expedicion in 1948 (Ellson,

" Knake, and Dassow, 1949) and the exploratory fishing expedition to the
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northern Bering Sea in 1949 (Ellson, Powell, and Hildebrand, 1950).

Neuman (1960) has published a quantitative report, in Russian, on the
molluscan communities in the eastern Bering Sea. A phase of the research
program conducted by the King Crab Investigation of the Bureau of Commer-
cial Fisheries for the International North Pacific Fisheries Commission
included an ecological study of the eastern Bering Sea during the summers

of 1958 and 1959 (McLaughlin, 1963). Sparks and Pereyra (1966) have
presented a partial checklist and general discussion of the benthic fauna
encountered during a marine survey of the southeastern Chukchi Sea during
the summer of 1959. Their marine survey was carried out in the southeastern
Chuckchi Sea from Bering Strait to just north of Cape Lisburne and west to
169° W. Some species described by them in the Chukchi extend into the Bering
Sea and are important there.

The biomass and productivity of microscopic sediment-dwelling bacteria,
diatoms, microfauna and meiofauna have not been determimed, and it is
important that their roles be clarified. It is possible that these
organisms are vital biological agents for recycling nutrients and energy
from sediment to the overlying water mass (see Fenchel 1969 for review).

Of unique interest is the potential relationship of the ice edge and
underice primary productivity blooms to the underlying benthi-biotic-~
chemicai system.

Crabs and bottom-feeding fishes of the Bering Sea exploit a variety
of food types, benthic invertebrate species being most important. Most
of these predators feed on the nutrient-enriched upper slope during the
winter, but they move into the shallower and warmer waters of the shelf
of the southeastern Bering Sea for intensive feeding and spawning during

the summer. Occasionally they exploit the colder northern portions of the

shelf., This differential distribution is reflected by catch statistics
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which demqnstrate that the southeastern shelf area is a méjbr fishing area
for crabs and bottom fishes. The effect of intensive predatory activity
in the southern versus the northern part of the shelf appears to be part-
ially responsible for a difference in standing stock.of the food benthos
in both regions (Neyman 1960, 1963). It is apparent that bottom-feeding
species of fisheries importance are significantly exploiting a restricted
portion of the Bering Sea shelf and are cropping generally slow-growing
species such as polychaetous annelids, snails, and clams. Thus, the
carrying capacity of the shelf for benthic fisheries organisms appears to
be related to the level of the standing crop of important slow-growing
species in the Bering Sea; however, nektobenthic and pelagic Crustacea
such as amphipods and euphausids may grow more rapidly in the nutrient-
rich water at the shelf edge and may provide important food resources.

Some marine mammals of the Bering Sea feed on benthic species. Walrus
feed predominantly on slow-growing species of molluscs, but seals prefer
the more rapidly growing crustaceans and fishes in their diets. Although‘
showing food preferences, marine mammals are opportunistic feeders. As a
consequence of their broad food spectrum and their exploitation of second-
ary and tertiary consumers, marine mammals are difficult to place in a
food web and to assess in terms of energy cycling. Intensive trawling
and oil-related activities on the Bering Sea shelf will ultimately have
important ecological effects on benthic organisms used as food by marine
mammals. If benthic trophic relationships are altered by these activities,
marine mammals may have their food regimes altered.

IV. STUDY AREA
A series of van Veen grab stations were occupied on a grid established

- in conjunction with the chemical, hydrocarbon, geological and trace metal
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program, (Fig. 1 and Table 1). Seventy seven (77) stations were sampled;
these stations extended from inshore to a maximum depth of approximately
1000 meters. A few deep stations along the slope were occupied.

Stations were occupied in conjunction with the Resource Assessment
trawl survey which sampled an area encompassed by an outer boundary that
extended along the shelf edge from Unimak Pass to the vicinity of St.
Matthew Island and from St. Matthew Island to the coast, and along the
coast to Bristol Bay (see Resource Assessment Program for map of study
area). A portion of this study area was sampled on the R/V Miller
Freeman, and is reported here. Leg I of the Miller Freeman was east of
an imaginary line between St. Matthew Island and Unimak Pass at depths
from 27 to 360 meters (15 to 198 lathoms); this is the data processed and
analyzed at the time of this report.

V. SOURCES, METHODS AND RATIONALE OF DATA COLLECTION

Benthic infauna was collected on two legs of a cruise on the R/V
Discoverer (May-June 1975) and three legs of a cruise on the R/V Miller
Freeman (Leg I-16 August - 3 September, Leg II - 12 September - 26 Septem-—
ber; Leg I1I - 3 October — 24 October). To satisfy the objectives of the
project, stations were selected over the entire study area, and these
stations were occupied whenever a vessel was available (Fig. 1).

Samples were taken with a O.lm2 van Veen grab with bottom penetration
facilitated by addition of 31.7 kg (70 pounds) of lead weight to each grab.
Two 1.0 mm mesh screen doors on top of the grab permitted removal of undis-
turbed sediment samples by members of the hydrocarbon and heavy metals
study groups. In addition, the screen doors seved to decrease shock waves
produced by bottom grabs (see Feder et al, 1973 discussion of grab opera-

tion and effectiveness of the van Veen grab in sediment of the type found

- in the Gulf of Alaska). Five to six replicate were occasionally obtained

11 14




175 172° 18° 164° 1807 o
i i i i ! !
st T
€ \
St. Marthew Is. \e74 ds0°
k- 083 73 °
3008
.72 o6l © :
Kuskokwim
®59
o7l *62
58
43
wor o3 -5 ¢
L 70 ¢
2 y\\? 45
%8¢ \\ o5
il ’%:/ N\\) .69 oo
046
L 68 .3 55
E °54 7 47 37
66 Pribilof isiands
7S 83 o5 o3¢
S es2 \\ 248 -
i, l—\“,;’io_.s_ v\} »30 e
5 et g wdh
[ ieg
) / ' ¢
G, 15 o, €
¢ e .
: ~— P C},%QO\Ummolc Pass 1.
543 N N, fy=
; R / 2
[ {"
’ " K
i . , TS , _— .
176° 172* 168* 164 160° 1580

Figure 1.

The station grid occupied for the grab - station program in
the Bering Sea from May - September (?) 1975.
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at some stations. Ten (10) replicates (for a analysis of the optimum number
of replicates needed per station in the Bering Sea) were taken at

selected stations. Sediment samples were, removed from extra repli-

cate sample taken for this purpose. Sediment for trace metal analysis

was taken at selected stations; generally an extra replicate was taken

for the latter samples. Material (used for biological sampling) from each
grab was washed on a 1.0 mm stainless steel screen and preserved in 10%
formalin buffered with hexamine. Samples were stored in plastic bags.

In the laboratory {(Marine Sorting Center, University of Alaska,
Fairbanks) all grab samples were rinsed to remove the last traces of sediment,
spread on a gridded tray, covered with water and rough-sorted by hand.

The material was then transferred to fresh preservative (buffered 10%
formalin), and identifications made. All organisms were counted and
wet-weighted after excess moisture was removed with absorbent towel.

Criteria developed by Feder et al, (1973) to recognize Biologically
Important Taxa (BIT) were applied to the data collected. By use of these
criteria, each species was considered independently (items 1, 2 and 3
below) as well as in combination with other benthic species (items 4 and
5; adopted from Ellis 1969). Each taxon classified as BIT in this study
met at least one of the four conditions below.

1. It was distributed in 50 percent or more of the total stations

sampled.
2&3, It comprised over 10 percent of either the composite population
density or biomass collected at any one station,

4, Its population density was significant at any given station. The

significance was determined by the following test:

a. A percentage was calculated for each taxon with the sum of

the population density of all taxa equalling 100 percent.




b. These percentages were then ranked in descending order.
c¢. The percentages of the taxa were summed in descending order
until a cut-off point of 50 percent was reached. The BIT
were those taxa whose percentages were used to reach the
50 percent cut-off point. When the cut-off point of 50
percent was exceeded by the percentage of the last taxon
added, this taxon was also included.
5. Its biomass was significant at any given station. This signifi-
cance was determined by the following test:
a. A percentage was calculated for each taxon with the sum of
all taxa equalling 1J0 percent.
b. These percentages were then ranked in descending order.
c. The percentages of the taxa were summed in descending order
until a cut—off point of 50 percent was reached. The BIT
were those taxa whose percentages were used to reach the 50
percent cut-off point. When the cut-off point of 50 percent
was exceeded by the percentage of the last taxon added,
this taxon was also included.
Species diversity were examined by way of two Indices of Diversity:

1. Shannon-Wiener Index

Zl =]
P

H=-L pilogepi where Py =

n, = number of individuals of species irs iz, 13.. 1,
N = total number of individuals
s = total number of species

2. Simpson Index
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These indices were calculated for all stations sampled.

The Simpson index is an index of dominance since the maximum value,
1, is obtained when there is a single species (complete dominance), and
values approaching zero are obtained when there are numerous species, each
a very small fraction of the total (no dominance). The Shannon index is
an index of diversity in that the higher the value, the greater the
diversity and the less the community is dominated by ome or a few kinds of
species (see Odum, 1975 for further discussion and additional references).

All species taken by grab were coded according to the 10 digit VIMS
system used for fauna collected in a benthic study in Chesapeake Bay
(Swartz et al, 1972); coding was suaitably modified to conform to species
collected in the Gulf of Alaska (Mueller, 1975). Data was recorded on
computer cards, and will be converted to magnetic tape. Data printout was
accomplished by means of special program written by Mr. James Dryden
(Data Processing Services, Institute of Marine Science, University of Alaska).
Data output consisted of a listing of stations occupied and replicates A
(samples) taken, a species-coding number list associated with a printout
of Biologically Important Taxa (BIT) for all grab stations, and a series
of station printouts [species collected, number of individuals, percentage
of each species (number), biomass of individuals (per m? for all replicates
per station), percentage of each species (biomass), Simpson Index, Shannon
Diversity Index].

Trawl material was collected with commercial gear on board the NOAA
vessel Miller Freeman. Data collection was made during three legs of the
Miller Freeman cruise in 1975 (Leg I--16 August - 3 September; Leg II--12

September - 26 September; Leg III--3 October - 24 October).

15 18




One-half hour and one hour tows were made at predeteramined stations
using a 400 mesh Eastern otter trawl. All invertebrates of non-commercial
importance were sorted out on shipboard, given tentative identificationms,
counted, weighed when time permittedband aliquot samples of individual
species preserved and labeled for final identification at the Institute of
Marine Science, University of Alaska. Counts and weights of commercially
important invertebrate species were recorded by the National Marine
Fisheries Service biologists, and the data was made available to the
benthic invertebrate program.

For obvious logistic reasons all invertebrates could not be returned
to the laboratory for verification. Therefore a subsample of each field
identification was returned to the University. Closer laboratory examina-
tion often revealed more than one species of what was designated in the
field as one species (e.g. field identifications of Pamdalus borealis
was later found to also contain P. montagut tridens. The difficulty is
apparent in assessing total counts and weights of each taxon. In such
cases, the counts and weights of the species in question were expanded
from the laboratory species ratio to the entire catch of the trawl.

A selected series of fish species were collected or their stomachs
removed and preserved; this material was given to Dr. Ron Smith for
further intensive analysis.

To date identifications have been made on specimens collected on
Leg I only, and these results are included in this report. All taxonomic
determinations are complete with the exception of the polychaetous annelids;
final identification of this material will be available in the Final Report.
Confirmations of the molluscan identifications were made by Rae Baxter

(Alaska Department of Fish and Game, Bethel, Alaska). All species were
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Based on field notes only; final sediment map will be
available in the Final Project Report for the year.
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assigned qode numbers after final identifications in the laboratory in
Fairbanks.

Hermit crab weights as recorded on the data sheets do not include
shell weights.

VI. RESULTS
A. Benthic Infaunal Grab Program

The basic plan of operation suggested in the initial proposal was
completed with little alteration. A systematic station grid was established
in cooperation with other programs (physical and chemical oceanography,
trace metal chemistry, hydrocarbon analysis, zooplankton), and a total of
77 stations were located on the established grid (Fig. 1; Table 1).

These stations will represent the basic ones to be occupied for the balance
of the study. Additional stations of opportunity were occupied in con~-
junction with the ice-edge studies on Leg I of the cruise of the R/V
Discoverer; these will be occupied again in the future if they are of
scientific interest. Although vessel time contraints did not permit
sampling of the basic stations on a quarterly (seasonal) basis, it was
possible to accumulate some seasonal information from two time blocks -
May through June; August through September.

The van Veen grab functioned effectively in the fine sediments of the
Bering Sea (see Fig. 2 for preliminary map of sediment distribution), and
typically delivered sample volumes of 10-14 liters. Im stations that were
sand or sand-gravel dominated, penetration was greatly reduced. The
surface of all samples, examined through the top door of the grab, was
undisturbed as evidenced by the smooth detrital cover. (see Feder et al,
1973 for a review on use of the van Veen grab in soft sediments of the

type found in the Gulf of Alaska). The five to six replicates typically
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Table 1. Location and depths of the Twenty-seven (27) stations sampled
in the Bering Sea, May-June 1975. These siations are the ones
considered in detail in this Annual Report’.

Station Latitude Longitude Approx.
) 1)) Depth (m)

MB52 59° 21° 158° 58" 46
MB7 57° 58 158° 15" 35
MB9 57° 55' 160° 08' 53
MB13 55° 33! 163° 49 87
MB14 54° 39" 165° 25' 164
MB15 54° 18" 167° 36' 1006
MB16 54° 53! 166° 44' 205
MB17 55° 29° 165° 50° 121
MB18 56° 06 164° 54' 95
MB22 57° 50° 162° 11° 44
9-243 57° 28' 167° 28" 73
MB29 56° 35 165° 57' 84
MB25 58° 19' 163° 13' 36
MB30 56° 00' 166° 51° 133
9-32 57°. 48" 167° 44" 70
9-35 58° 50" 169° 19' 68
MB36 56° 31' 167° 55' 117
9-37 58° 41' 169° 18" 65
9-39 58° 29° 169° 19" 71
9-41 58° 20' 169° 19° 70
MB42 59° 16" 165° 20' 22
MB45 58° 10' 167° 10" 62
MB49 56° 25' 169° 56° 106
. 9-53 57° 50" 169° 40° 68
#  MBS57 58° 36' 168° 13" 53
MB59 59° 12° 167° 18' 38
MB60 59° 43" 166° 24' 29

1Additional stations on the MB grid are available and will be presented
in the Final Report.

2Prefix MB refers to permanent stations on the grab-sampling grid.

3Prefix 9 refers to stations of opportunity.
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taken at each station appeared to be a minimal number as evidenced by
qualitati?e examination of the station data (see Appendix Table 1); fauna
was obviously very patchy. The optimum number of replicates needed to
properly sample the infauna of the Bering Sea is to be tested by way of
the 10 replicate samples taken at selected stations; these samples are

in hand and will be analyzed by the end of the project period (see Feder
et al, 1973 for discussion on the optimum number of replicate samples
needed in a grab-sampling program).

The size of screen chosen for the onboard washing process, 1.0 mm,
was appropriate for the sediments sampled, and was the minimal size that
could efficiently be used at most .stations. A smaller size mesh would
greatly increase the overall shipboard washing time which in turn would
reduce the overall station coverage possible on each cruise.

Seventy seven (77) stations have been sampled on the permanent grid
(Fig. 1). Twenty six (26) stations of opportunity were occupied.

Data from 27 stations taken on the May-June cruise of the R/V
Discoverer have been processed and tabulated for this report (see Appendix
Table I for selected stations). Twenty (20) of these stations are permanent
stations on the grid; the other seven stations were ones of opportunity.
The majority of the samples archived at the Marine Sorting Center from
the R/V Discoverer and R/V Miller Freeman should be processed by the end
of the project year.

A total of 426 species isolated from the grab samples were delineated
with 304 of these positively identified. Members of 13 phyla were collect-
ed with the Annelida comprising the most important group with 180 species.
Arthropoda were next in importance with 120 species, and Mollusca next

with 93 species. Other groups were less important (Tables 2 and 3;

Appendix Table 3). 23
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Table 2. The invertebrate phyla and the number and percentage
of species of each phylum collected by van Veen grab
in the Bering Sea in May and June 1975. Species have
not Been determined for all groups. This list only
cludes the 27 stations discussed in this Annual Report.

Number of % of
Phylum species species
Annelida 180 42.3
Arthropoda (Crustacea) 120 28.2
Mollusca 93 21.8
Echinodermata 17 4.0
Sipunculida 3 0.7
Cnidaria 3 0.7
Nemertinea 2 0.5
Priapulida 2 0.5
Echinroidea 1 0.2
Ectoprocta (=Bryozoa) 1 | 0.2
Chordata (Tunicata) 2 0.5
Porifera 1 0.2
Nematoda 1 0.2
TOTAL Z;g_ 100.0
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Table 3. The number and percentages of species of subgroups
of Mollusca, Echinodermata and Crustacea collected
by van Veen grab in the Bering Sea in May and June
1975. All groups but all data entries are included
here. The list only includes the 27 stations dis-
cussed in this Annual Report.

Number of % of
Phylum Subgroup species species
Mollusca Pelecypoda 61 66.3
Gastropoda 26 28.3
Polyplacophora 1 1.1
Scaphopoda 3 3.2
Aplacophora 1 1.1
TOTAL _;;;— 100.0%
Arthropoda
(Crustacea) Amphipoda 186 71.7
Cumacea 16 13.3
Mysidacea 2 1.7
Tanaidacea 2 1.7
Thoracica 4 3.3
Decapoda 3 2.5
Isopoda | 3 2.5
Euphausiacea 2 1.7
Nebaliacea 1 .8
Ostracoda 1 .8
TOTAL IEB— iO0.0Z
Echinodermata Ophiuroidea 8 47.0
Asteroidea 2 11.8
Holothuroidea | 5 24.4
Echinoidea 2 11.8
TOTAL 17 100.0%
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The two diversity indices, Simpson and Shannon, calculated for all
species, and summarized in Table 4, will ultimately be included in the
computer printout for all grab station data, and will be submitted on
magnetic tape to the National Environmental Data Center. No assessment
can be made at this time concerning the importance of these indices; when
data for all stations over the entire grid are available some overall
generalizations may be possible.

Utilization of the criteria for Biologically Important Taxa has
delineated 89 species (see Appendix Table 3 and data on magnetic tape).
Thirty eight (38) of the BIT were identified as important by way of biomass
at one or more stations. The distribution of nine or the BIT ar= shown in
Figures 3-11. Some of the latter species were well distributed throughout
the study area, for example - Macoma moesta alaskana (clam), Diamphiodia
eraterdometa (brittle star), Yoldia hyperborea (clam), Echinarachnius parma
(sand dollar), Clinoccardium ciliatum (cockle). See Table 5 for examples
of the major species dominating by biomass. These species may be ones
with great influence on the trophic interactions in their particular
localities, and some of them will be followed in succeeding years (species
data will be available on magnetic tape).

The feeding methods for many of the species collected are included
in Appendix Table VI in Feder and Mueller (1975). The data are compiled
from the literature and from personal observations (see Feder et al.,
1973; Feder and Mueller, unpublished data and interpretations). Some of
the species probably utilize two feeding methods, and such dual feeding
methods where known, are included in the table. The predominant feeding
methods utilized by species at each station have not been determined as
yet. It is presumed that the methods used will tend to vary with local

currents and be reflected to a certain extent by the substrate type at

each station. 26
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Table 4. Simpson and Shannon Diversity Indices for benthic stations
: in the Bering Sea from May and June 1975 (see Methods and
Sources of Data section for calculation methodology and
Appendix Table for station data and printout of indices
for some stations. '

Station Simpson Shannon
MBsT .0929 2.699
MB7 .164 2.460
MB9 .130 2.922
MB13 : .029 3,918
MB14 .170 2.920
MB15 .150 2.769
MB16 .073 3.341
MB17 . 046 3.521
MB18 .066 3.443
MB22 ‘ .044 3.661
9-242 .061 3.301
MB29 .014 2.788
MB25 .209 1.842
MB30 .221 2.178
9-32 .071 2.936
9-35 .086 3.035
MB36 .044 3.683
9-37 .096 2.874
9-39 .082 2.878
9-41 .159 2.885
MB-42 .068 2.987
MB4S .099 2.893
MB49 .090 3.021
9-53 .155 2.357
MB57 .126 2.560
MB59 .168 2.258
MB60 .107 2.987

1

Prefix MB refers to permanent stations on the grab - sampling grid
2

Prefix 9 - refers to stations of opportunity
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Table 5. A selection of Biologically Important Taxa (BIT) in the
Bering Sea dominating at stations by biomass from 27
stations discussed in this Annual Report. Species
collected by grab in May and June 1975.

BIT1 Occurrences
Major Taxa Species Criteria at stations
Nemertean Rhynchocoela Not identified to
species 3.5
Nemertean Rhynchocoela Cerebratulis
albifrons 3.5 21
Polychaeta 3.5 1
Polychaeta Phloe minuta 3.5 24
Nephtys ciliata 3.5 16
Nephtys coeca 3.5 12
Eunice biannulata 3.5 2
Lumbrineris
similabris 3.5 8
Lumbrineris zonata 3.5
Laonice Ocirrata - 3.5 2
Sealibregma
inflatum 3.5 12
Travisia forbesii 3.5 12
Sternaspis scutata 3.5 11
Maldanidae 3.5 18
Maldare sp. 5
Maldane sarsi 5
Nicomacho sp. 3.5
Praxillella gracilus 5 11
Praxillella
praetermissa 3.5 15

Cistenides granulata 3.5

Pista maculata 5

Artacama probascidea 3.5

Terebellides stroemi 3.5 10

Chone infundibuli-

formis 5 5
Mollusca Pelecypoda Actla castrensis 3.5 1
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BIT1

, Occurrences

Major Taxa Species Criteria at stations
Mollusca Pelecypoda Nucula tenuis 3.5 22

Nuculana pernula 5

Yoldia amygdaiea 3.5
Mollusca Pelecypoda Yoldia hyperborea 3.5 10

Yoldia scissurata 5 5

Yoldia secunda 3.5 3

Cyelocardia crebricostata 3 3
Mollusca Pelecypoda Clinocardium ciliatum 3.5 7
Mollusca Pelecypoda Spisula polynyna 3.5 6
Mollusca Pelecypoda Macoma calcarea 3.5 3
Mollusca Pelecypoda Macoma moesta alaskana 3.5 13
Mollusca Pelecypoda Tellina lutea alternidentata 3.5 6
Gastropoda Tachyrynchus erosus 5 7
Gastropoda Neptunea ventricosa 3.5 2
Scaphopoda; Dentalidue Not identified to species 5 1
Arthropoda Crustacea
Thoracica Balanus rostratus 3.5 1
Crustacea Cumacea Diastylis tetradon 5 1
Decapoda Pagurus ochotensis 3.5 1
Sipunculida 3.5 5
Echinodermata
Asteroidea Leptasterias polaris 3.5
Echinoidea Echinarachnius parma 3.5
Ophiuroidea Diamphiodia craterdometa 5 11
Holothuroidea Unidentified species 3.5
Holothuroidea Psolus phantapus 3.5 1

1See Appendix Table 1 and data on magnetic tape at National Environmental
Data Center for appropriate biomass categories for these taxa.
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B. Trawl Program
During Leg I of the Miller Freeman Cruise 87 trawls were made and

86 were successful. Since the plotting of distribution and abundance data

from the present study are not available at this time, statements in refer-
ence to these data are generalizations drawn from Appendix Table 2,
Epibenthic invertebrates consisted of eight (8) phyla, 20 classes,
60 families and 121 species (Tables 6, 7, 8). The leading phyla in
species representation were Mollusca, Arthropoda and Echinodermata with
56, 37 and 19 species respectively. The Class Gastropoda consisted of
nearly 70% of the Molluscan species. The majority of these snails belonged
to the Families Buccinidae (six species) and Neptuneidae (18 species).
Fifteen (15) species of pelecypod Molluscs were identified. Commonly found
bival&es were Nuculana fbssa,l Clinocardium ciliatum, and Serripes groen-
landicus.
The phylum Arthropoda was dominated by 28 species of decapod crusta-
ceans (Table 7). Among this group the hermit crabs, family Paguridae,
were represented by nine (9) species. Pagurus trigonocheirus was the
most abundant species. At stations H-18 and H-19 P. trigonocheirus was
found at 42.4 kg (93.4 pound) per one-half hour tow and 38.2 kg (84.2
pounds) per one-half hour tow respectively. Chionoecetes species
specifically C. opilio was the most abundant invertebrate in both number
and biomass. As much as 370.5 kg (816.7 pounds) per onme-half hour tow
were caught at station L-21. Of the 6534 C. opilio collected at this
station, 447 were males and 567 were females. Other common decapods were
the crabs Hyas coarctatus aleutaceus, Telmessus cheiragonus, Erimacrus

isenbeckii, Paralithodes platypus and P. camtschatica. The dominant king

1The protobranch listed in the grab station data (Appendix Table 1, 3) as
Nuclulana pernula is probably Nuculana fossa. This correction will be in-
cluded in the final report.
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crab was the blue king crab, P. platypus. Paralithodes camtschatica
accounted for 907.2 kg (2000 pounds) (708 crab) per one-half hour two at
station C-6. The average weight of these crab was 0.780 kg (1.7 pounds).
Females comprised 95% of this catch. Paralithodes camtschatica was mainly
found along the southeast edge of the first leg sampling area i.e. from
Unimak Pass northeast, parallel to the Alaska peninsula. Paralithodes
platypus was confined to an area of convection (Dr. Robin Muench, personal
communication) east of the Pribilof Islands (station H-19).

Of the 19 species of Echinodermata, 11 were of the class Asteroidea
and Asterias amurensis was by far the most abundant sea star covering
nearly all of the sampled area. With only a few exceptions all the stations
north of 58° latitude contained this asteroid. It was the main inverte-
brate in those shallow water stations off Kuskokwim Bay. At station L-19,
A. amurensis, which averages 100 g., was found at 148.7 kg (328 pounds)
per one-half hour tow.

The ascidians, (Subphylum Urochordata) also formed one of the dominant
invertebrate groups.

VII. DISCUSSION
A. Performance 0Of The 0.1 m2 van Veen Grab

The van Veen grab was a suitable instrument for sampling the soft
sediment stations of the shallow shelf of the Bering Sea; the grab
typically collected moderate volumes of sediment (10-14 liters). However,
considerably smaller volumes were found at sandy stations. Volumes of
12-18 liters are indicative that the instrument is penetrating the surface
sufficiently to obtain a good proportion of the infauna. Lie (1968)
indicates that 1 cm penetration of the 0.1 m2 van Veen grab will collect

1 liter of sediment, and states that a digging depth of at least 4 cm should

be attained to assure a good representation of the fauna. He was able to
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Table 6. The invertebrate phyla and the number and percent of
species of each phylum collected by commercial trawl
in the Bering Sea on the NOAA vessel MILLER FREEMAN.
Collections made 16 August - 3 September 1975.
Identifications of the Annelida are not complete.

Number of % of
Phylum species species
Mollusca 56 46.2
Arthropoda (Crustacea) 37 30.6
Echinodermata 19 15.7
Chordata 3 2.5
Cnidaria 2 1.7
Annelida 2 1.7
Ectoprocta 1 0.8
Porifera 1 - 0.8
TOTAL 121 100.0%
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Table 7. The number and percentage of species of subgroups
: of Mollusca, Arthropoda and Echinodermata collected
by commercial trawl in the Bering Sea on the NOAA
vessel MILLER FREEMAN. Collections made 16 August -
3 September.

Number of % of

Phylum Subgroup Species Species
Mollusca Gastropoda (snails,
nudibranchs) 39 69.7
Pelecypoda (clams,
scallops) 15 26.7
Cephalopoda (octopus,
squid) 2 3.6
TOTAL 56 100.0%
Arthropoda Decapoda (crabs,
shrimp) 28 75.7
Isopoda 4 10.8
Thoracica (Barnacles) 2 5.4
Amphipoda (sand fleas) 2 5.4
Cumacea ‘ 1 2.7
TOTAL 37 100.07%
Echinodermata Asteroidea (sea stars) 11 57.9

Ophiuroidea (brittle
stars) 4 21.1

Echinoidea (sea urchins) 3 15.8

Holothuroidea (sea
cucumbers) 1 5.2

TOTAL 19 - 100.07
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Table 8. A list of species taken by trawl from the Bering Sea on the
NOAA vessel Miller Freeman, 16 August - 3 September 1975.

Phylum Porifera

Phylum cnidaria

Class Hydrozoa

Class Scyphozoa

Class Anthozoa

Subclass Alcyonaria
Eunephthya rubiformis (Pallas)
Family Virgulariidae

Stylatula gracile (Gabb)

Family Actiniidae

Phylum Annelida
Class Polychaeta
Family Polynoidae
Family Aphroditidae
Aphrodita japonica Marenzeller
Class Hirudinae

Notostomobdella sp.

Phylum Mollusca
Class Pelecypoda

Family Nuculanidae
Nuculana fossa Baird
Yoldia hyperborea Torrell
Yoldia seminuda Dall

Family Mytilidae
Musculus niger (Gray)

Musculus discors (Linnaeus)

Family Pectinidae
Chlamys rubida (Hinds)
Family Carditidae

Cyclocardia crebricostata Krase
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Family Cardiidae
Clinocardiun ciliatum (Fabricius)
Clinocardium fucanum (Dall)
Serripes groenlandicus (Bruguiere)
Family Mactridae
Spisula polynyma (Stimpson)
Family Tellinidae
Macoma calecarea (Gmelin)
Tellina lutea Wood
Family Solenidae
Siliqua alta (Broderip and Sowerby)
Family Hiatellidae
Hiatella arctica (Linnaeus)
Class Gastropoda
Family Trochidae
Margarites giganteus (Leche)
Margarites costalis (Gould)
Solariella varicosa (Mig. & C. B. Adams)
Family Turritellidae
Tachyrynchus erosum (Couthouyi)
Family Calyptraeidae
Crepidula grandis Middendorff
Family Naticidae
Natica elausa (Broderip and Sowerby)
Natica aleutica (Dall)
Polinices pallida (Broderip and Sowerby)
Family Velutinidae
Velutina velutina (Miiller)
Family Cymatiidae
Fusitriton oregonensis Redfield
Family Muricidae
Trophonopstis dalli (Kobelt)
Family Buccinidae
Buceinum angulosum Gray
Buceinum scalariforme (Mdller)
Bucceinum glaciale Linnaeus

Buceinum solernwn (Dall)
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Buceinum polare Gray
Buceinum plectrun Stimpson
Family Neptuneidae
Ancistrolepis magna Dall
Beringius kennicotti (Dall)
Beringius beringi (Middendorff)
Beringius frielei (Middendorff)
Beringius sp.
Colus spitabergensis (Reeve)
Colus halli (Dall)
Colus aphelus (Dall)
Colus dautzenbergi (Dall)
Neptunea lyrata (Gmelin)
Neptunea ventricosa (Gmelin)
Neptunea pribiloffensis (Dall)
Neptunea heros (Gray)
Neptunea borealis (Philippi)
Plicifusus kroyeri (Moller)
Volutopsius fragilis (Dall)
Volutopsius melonis (Dall)
Volutopsius castanees (Dall)
Family Cancellariidae
Admete couthouyi (Jay)
Leucosyrinx cireinata (Dall)
Family Dorididae
Family Tritoniidae
Tochuina tetraquetra (Pallas)
Class Cephalopoda
Family Gonatidae
Family Octopodidae
Octopus sp.

Phylum Arthropoda
Class Thoracica
Family Balanidae
Balanus balanus (Linnaeus)

Balanus sp.




Class Cumacea
Family Diastylidae
Diastylis bidentata (Dall)
Class Isopoda
Family Idcteidae
Synidotea bicuspida (Owen)
Family Sphaeromatidae
Tecticeps alascensis (Richardson)
Family Aegidae
Rocinela augustata Richardson
Family Bopyridae
Argeia pugettensis Dana
Class Amphipoda
Family Lysianassidae
Anonyx nugax pacifica (Krdyer)
Family Caprellidae
Class Decapoda
Family Pandalidae
Pandalus borealis Krdyer
Pandalus goniurus Stimpson
Pandalus montagui tridens Rathbun
Family Hippolytidae |
Spirontocaris lamellicornis (Dana)
Spirontocaris ochotensis (Brandt)
Spirontocaris sp.
| Eualus macilénta (Xréyer)
Family Crangonidae
Crangon dalli Rathbun
Crangon communis Rathbun
Argis dentata (Rathbun)
Family Paguridae
Pagurus ochotensis (Benedict)
Pagurus aleuticus (Benedict)

Pagurus captllatus (Benedict)

Pagurus confragosus (Benedict)




Pagurus cornutus (Benedict)
Pagurus trigonocheirus (Stimpson)
Pagurus sp.
Elassochirus cavimarus (Miers)
Labidochirus splendescens Owen
Family Lithodidae
Paralithodes camtschatica (Tilesius)
Paralithodes platypus Brandt
Family Majiidae
Hyas lyratus Dana
Hyas coarctatus alutaceus Brandt
Chionoecetes opilio (Fabricius)
Chionoecetes bairdi Rathbun
Chionoecetes sp.
Family Atelecyclidae
Telmessus cheiragonus (Tilesius)

Erimacrus isenbeckii (Brandt)

Phylum Ectoprocta

Phylum Echinodermata
Class Asteroidea

Family Astropectinidae
Dipsacaster borealis Fisher

Family Goniasteridae
Ceramaster patagonicus Sladen

Family Echinasteridae
Henricia aspera Fisher
Henricia sp.

Family Pterasteridae
Pteraster obscura (Perrier)

Family Solasteridae
Crossaster borealis (Fisher)

Crossaster papposus (Linnaeus)

Family Asteridae




Asterias amurensis Lutkin
Leptasterias polaris acervata (Stimpson)
Leptasterias sp.
Lethasverias nanimensis (Verrill)
Class Echinoidea
Family Echinarachniidae
Echinarachnius parma
Family Schizasteridae
Brisaster townsendi
Family Strongylocentrotidae
Strongylocentrotus droebachiensis (0.F. Miiller)
Class Ophiuroidea
Family Gorgonocephalidae
Gorgonocephalus caryi (Lyman)
Family Ophiactidae
Ophiopholis aculeata (Linnaeus)
Family Ophiuridae
Ophiura sarsi Liitkin
Stegophiura nodosa (Liitkin)

Class Holothuroidea

Phylum Chordata
Class Stolidobranchia
Family Pyuridae
Boltenia ovifera (Linnaeus)
Halocynthia aurantium (Pallas)
Halocynthia igaboja (Oka)
Class Osteichthyes
Subclass Teleostei
Order Clupeiformes
Family Clupeidae
Clupea harengus pallas (Valenciennes)
Order Salmoniformes
Family Osmeridae

Osmerus mordax dentex (Steindachner)
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Mallotus villosus (Miiller)
Order Gadiformes
Family Gadidae
Eleginus gracilis (Tilesius)
Gadus macrocephalus Tilesius
Theragra chalcogramma (Pallas)
Family Zoarcidae
Lycodes palaeris Gilbert
Lycodes brevipes Bean
Oider Scorpaeniformes
Family Scorpaenidae
Sebastes alutus (Gilbert)
Family Cottidae
Myoxocephalus polyacanthocephalus (Pallas)
Family Agonidae
Agonus acipenserinus Tilesius
Family Cyclopteridae
Order Pleuronectiformes
Family Pleuronectidae
Atherasthes stomias (Jordan and Gilbert)
Hippoglossoides elassodon Jordan and Gilbert
Hippoglossoides robustus Gill and Townsend
Hippoglossus stenolepis Schmidt
Lepidopsetta bilineata (Ayres)
Limanda aspera (Pallas)
Limanda proboscidea (Gilbert)
Pleuronectes quadrituberculatus Pallas
‘Reinhardtius hippoglossoides (Walbaum)
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accomplish this on all muddy bottoms; a situation that was also true for
our grab sampling activities in the Bering Sea at mud stationms.
B. Number of Grab Samples Per Station

One of the primary objectives of the first year of study concerned a
qualitative inventory and census of dominant species. In view of sufficient
ship time available to cover the station grid, it was decided to take
five to six replicate samples per station to ensure adequate quantification
per station. Three replicates were adequate to sample the most abundant
species in the soft sediments of Port Valdez, Prince William Sound, Alaska.

Recruitment of numbers of individuals in subsequent samples represented
members of less abundant species (Feder et al, 1973). The general applica-
bility of the Port Valdez analysis to the Bering Sea are being tested by
way of 8-10 replicates at a variable number of selected stations. This
data will be analyzed by the grab-sampling simulation program developed by
Feder et al (1973), and will be reported at the end of the contract year.
In addition, replicates at each station will be examined for the variance
about mean values (numbers of individuals‘of each species) as a further
check on the number of replicates needed to describe a station. The
latter check is essential in view of the patchiness of the fauna detected
at most stations.

Five replicate samples per station have been suggested by Longhurst
(1964) and Lie (1968) and further corroborated by the investigations of
Feder et al (1973). Thus, the five-six grabs per station begun on the
cruise of May 1975 on the R/V Discoverer should be adequate. Analysis
of optimum replicate values to be completed later in the year should fully
clarify the number of replicates needed per station.

C. Station Coverage

The intensive grab-sampling program now in progress over the Bering

Sea shelf is the most comprehensive one carried out by an American research
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group to’date. A somewhat parallel study by the Soviet Union is available
from an earlier period for comparative purposes (see Alton, 1974 for

review of Soviet literature; also Hood, 1973). Although the latter studies
were broad, the bases for calculations used by them (i.e. the station data -
number of replicate samples per station, the species taken per replicate,
the number of individuals of each species taken per replicate, and the
biomass for each species per replicate) are lacking. Thus, precise
quantitative comparisdns will not be possible.

Since grab station coverage was only as intensive as allotted ship
time and weather conditions would permit, it is recognized that vast
unsampled areas exist in the projected lease area. It is possible that
some unsampled regions support significant populations of hitherto uncollect-
ed benthic species. Additional stations should be occupied whenever ship
time and weather permit.

The trawl program permitted further coverage of the lease area, and
made it possible to collect the more motile, as well as the larger, epi-
faunal species. Thus, the integrated trawl program (demersal fish, benthic
invertebrates, fish stomach analysis, meristic analysis of fish species,
trace metal, and hydrocarbon programs) represent a significant supplement
to the data collected by grab - sampling activities.

Counterclockwise water circulation exists in the surveyed region, with
an increase in average current velocity with an increase in depth (Hebard,
1959). Bottom sediments have been found to vary from fine mud in the
western part to dark and coarse sand inshore (McLaughlin, 1963). These

environmental parameters may make it possible to understand larval dispersion

and settlement as well as adult distribution of epifaunal species.




Major limitations of the survey are those imposed by the selectivity
of the otter trawl used and the seasonal movements of certain species.
Otter trawls of the type used can be fished only on relétively smooth
bottom that are free of obstructions. In addition, it is impossible to
return all invertebrates to the laboratory for verification, therefore
it is difficult to get total numbers and weights of every species found,
especially those species that are very similar. However, by careful
development of conversion factors in the laboratory, it has been possible
to make total numbers and weights available for all stations occupied.

The intensity of the demersal fish program, the necessary on-board
lower priority given to invertebrate weighing and counting activities, and
the multiple role occupied by the benthic biologist on the vessel (i.e.
identify, count, weigh as many invertebrates as possible per station,
collect - in cooperation with the biologists of the demersal fish program -
many species of fishes for stomach and meristic analyses, sample specific
- species for both the hydrocarbon and trace metal programs) made it diffi-
cult for him to do much more than collect species distribution and density
data. Some weight data was obtained, but this was generally spotty and
only accomplished on a time-as-available basis. Little effort (in fact
little time was available) was devoted to collection of sizable inverte-
brate samples for recruitment, growth, age and feeding studies. It should
be emphasized that support of the demersal fish trawling program is
essential if a total, integrated understanding of the trophic~dynamics of
the benthos is to be gained. Lack of additional trawl time will distinctly
narrow the scope of the overall benthic program.

D. Species Composition of the Stations

The general distribution of benthic infaunal species in the projected

lease areas is now well documented (present investigation and Soviet surveys:
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see Alton, for review) (see Appendix Table 1 and data on mégnetic

tape in National Environmental Data Center). Members of the major marine
phyla were collected in both investigations. Polychaetous annelids

were the most important infaunal group in terms of numbers of species
collected by the grab-sampling program (Table 2 and Appendix Table 1;
data on magnetic tape to be filed with the National Environmental Data
Center). A variety of infaunal groups contributed noticeably to the
biomass at the grab stations (Table 5 and Appendix 1).

The molluscs and crustaceans were the major epifaunal inverte-
brate groups taken by trawl in our investigations. In general, distribution
of the commonest species were similar to those found by McLaughlin (1963),
i.e. Pagurus ochotensis, Paralithodes camtschatica, Chionocecetes spp., Hyas
coarctatus alutaceus, Erimacrus isenbeckii, Neptunea spp., Asterias
amurensis .and Gorgonocephalus earyi. McLaughlin (1963) also listed Pandalus
borealis and the tunicate Boltenta ovifera as common species. These two
species were present in the study area but they were not commonly found.
Additional species which were commonly found were the hermit crab Pagurus
trigonocheirus and the tunicates Haloeynthia aurantiwm and H. igaboja.

Most of the peleypod molluscs (clams) were small and not abundant.

The low densities of less frequently occurring species may be attribut-
able to inadequate sampling and gear selectivity, rather than to real
changes in distribution.

Although McLaughlin (1963) found Neptunea lyrata as the most widely
distributed gastropod, it was not true in the present study. Neptunea
lyrata was present, however, it was not as widely distributed as N. heros
and N. ventricosa.

The genus Pagurus was the decapod representative which was most out-

standing in its specific representation. Two dominant members were P.

ochotensis and as already mentioned P. trigonocheirus. The hermit crab
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Labidochirus splendescens, a small, rapidly moving crab, had a unique
habitat arrangement. This crab was normally found to use the shells of the
small gastropods such as Natica or Polinices. These portable shelters were
too small to allow the crab to withdraw in the event of danger, but they
were uniquely equipped with a heavily calcified exoskeleton for protection.
When this crab was found, the shell had been replaced by what appeared to
be a hard sponge that had assumed the same shape of the original shell by
completely dissolving the shell. An advantage to this habitat, which is
much lighter than the normal Natica or Polinices, may be a clue to

ability of this crab to move so fapidly, perhaps for avoiding predators.
Anotler advantage may also be for predator avoidanqg as sponges are

seldom prey organisms.

The anomurans, Paralithodes camtschatica and P. platypus and the
brachyurans Chionoecetes bairdi and C. opilio are common, widely distrib-
uted, and are the only invertebrate species of significant commerpial
importance in the Bering Sea. Paralithodes camtschatica, the red king
crab, is the target species fished primarily just north of the Alaska
Peninsula extending west to Adak Island,

Chionocecetes opilio, a slightly smaller crab than C. bairdi, was
the most widely distributed and most dominant invertebrate specie
encountered. Distinction between these two species was not difficule,
but hybrids were occasionally found showing characteristics of both
species.

Asteroids (sea stars) were much less diverse (11 species) when
compared to Gulf of Alaska trawling operations (24 species) (Feder et al.,
1976), but were common at many stations. The forcipulate Asterias

amurensis was abundant in most of the stations sampled.

Tunicates were common at a few stations. McLaughlin (1963) found
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Boltenia ovifera as the most widely distributed tunicate. During Leg I
of our study, less than 6% of the stations yielded B. ovifera and these
stations were located above McLaughlin's sampling area, mostly between St.
Matthew and Nunivak Island.

Qualitative examination of the species composition at various grab
stations by way of such listings as are included in Appendix 1 and data
on magnetic tape suggests distinct regional differences in species and
biomass. However, widely dispersed or ubiquitous species are also appar-
ent. Perhaps one of the obvious features of most stations is the patch-
iness of the infauna. Utilization of quantitative techniques to demon-
strate the presence of species aggregates are essential to clarify station
differences; such an approach will be pursued in the comiﬁg year (see Feder
et al, 1973 for use of a Cluster Analysis technique to delineate
groups of benthic species in the Gulf of Alaska.
E. Diversity Indices

It is generally accepted that an altered environment will result in
changes in numbers of species and the population densities of these
species (Pearson et al, 1967). Thus, examination of species diversity
can often serve as a basis for comparison in the future. In order to
avoid subjective appraisal, a quantitative measure of diversity must be
used. Such a measure should typically consider the number of species
present, as well as the density of each species. Various diversity
indices are available and at least two different types should be used to
give the greatest insight into the faunal conditions present (Lloyd
et al, 1968). The indices included in this report, Simpson, Shannon,
and Brillouin are complementary to each other since the former reflects
dominance of a few species and the latter two are weighed in favor of rare
species. The calculated indices (Table 4; Appendix Table 1) should
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be interpreted with caution, and no comparisons made until more data is
available for each station.

The trawl stations deeper than 91 meters (50 fathoms), located
immediately north and northeast of Unimak Pass, were the most diverse of
the area examined to date. Some species limited to this area were the
sea stars Dipsacaster borealis, Ceramaster patagonicus, Solaster borealis
and S. endeca; the brittle star Ophiura sarsi; the heart urchin Brisaster
townsendi and the gastropod Fusitriton oregonensis. Species which were
most abundant in the shallow area were less abundant or absent in deeper
water. Chionoecetes bairdi i.e. Asterias amurensis, Halocynthia spp. and
Chionoecetes opilio was the dominant member of the genus in the deeper
stations.

F. Biologically Important Taxa

As suggested by Lie (1968), "Most animal communities are so complex
and rich in species that it is necessary to make a choice of the species
that supposedly are most important to the communities and subject them to
detailed analysis." Such species have been variously termed "character-
izing species" (Thorson, 1957), and "ecologically significant species"
(Ellis, 1969). The criteria used for selection of such species vary;
criteria used in this investigation for distinguishing infaunal taxa of
biological importance are listed in the section on Methods. See Appendix
Table 1 (also data on magnetic tape submitted to National Environmental
Data Center) for compilation of all of the species designated as Biologically
important, and Feder et al (1973) for further discussion on the application
of this concept to species in Port Valdez.

The initial printout of taxa of biological importance is a large

one. Additional assessment of this list may be necessary in order to

pare the number of taxa to a size that will be workable in computations
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essential to quantitative assessment of species groupings at benthic

stations. Nevertheless, it is apparent that a large number of species

occupying diverse ecological niches are available to monitor once
industrial activity in the Gulf becomes a reality.
G. Feeding Methods

Initial information is presented for the feeding methods used by
many of the infaunal species collected. This information is basically
a literature compilation, but some unpublished data is included as well.
The fact that most of the food data presented in Appendix Table VI in
Feder and Mueller, 1975 is based on literature extrapolations from
related species or the same species from other areas emphasizes the paucity
of data on the feeding biology of Bering Sea fauna. This lack of basic
data also dictates the urgency of immediate support of experimental work
on selected species from the benthos and elsewhere in the waters of the
Befing Sea.

Some further insights into feeding biology will also be gleaned from
food analyses to be performed on collected and presently archived material.
Particular attention will be paid to brittle stars and sea stars, two
taxa occurring in great density in some areas.

The sea stars, along with such organisms as sea urchins, sea anemones
and jellyfish, are usually terminal members in food webs in the marine
ecosystem. The high abundance and wide distributiom of the moderately
sized (100 g) sea star, Asterias amurensis, implies a great availability
of food. It was estimated by Hatanaka and Kosaka (1958) in Sendai Bay,
Japan that food consumed by bottom fish population does not exceed 10,000
tons annually, yet food consumed by 4. amurensis amounted to approximately

8,000 tons. If the food is similar for both bottom fish and sea star,
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the star fish population clearly has an important bearing upon the
production of useful fish.

Ascidians are sessile, benthic chordates that feed by filtering small
plankters and suspended particles of organic detritus from the water. It
is a fairly successful group in some parts of the Bering Sea.

It is possible that the reason for the success of these filter feed-
ers in the Bering Sea is the counterclockwise water circulation which
plays an important role in delivering their necessary food. Reduced
sedimentation may also contribute to their success. Trawling activities
in the Gulf of Alaska revealed few ascidians, presumably due to the high
sedimentation rate extent there. The only known predator on tunicates
in the Bering Sea is the walrus (Stoker, 1973).

H. Computerized Data OQutput

The major goals set for data management were achieved. All infaunal
taxa were given a code number according to the 10 digit VIMS code
(Mueller, 1975; Swartz et al, 1972), data for all species from 27 stations
have been key punched, and a preliminary printcut has been generated that
lists all species and an additional preliminary printout with all avail-
able data on numbers and weights of collected species has been generated.
The speed necessary to complete the OCS report deadline resulted in some
minor errors in the final computer printout, but these errors do not
retract from the value of the printout as a preliminary document. Several
minor problems occurred; these were primarily due to errors during trans-
ference of data from coding forms to key punch recording. A number of
minor problems also have appeared that have been traced to interfacing a
program developed for Gulf of Alaska with an increased number of species

in stations from the Bering Sea. Additional problems concern the many
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new species collected in the Bering Sea; numbers for some of these new
taxa were not available at the time the first computer printouts were
generated.

Taxa taken by trawl will also be given code numbers, and the data
key punched.

The key punched data will be used in the next project year with var-
ious programs now on file at the University of Alaska Computer Center.
The primary programs that will be tried will be a Cluster Analysis initially
used in the Port Valdez benthic study (Feder et al, 1973), and the cluster
techniques used for grab data of the Bering Sea (Feder et al, 1976).
I. General Comments on Status of Grab Data

Time constraints permitted no numerical analysis of the qualitative
and quantitative data available at this time (from 27 stations). We are
presently engaged in the task of altering several of the computer programs
used in the analysis of the Gulf of Alaska data to accommodate the larger
number of samples and species found in the Bering Sea study area. No
difficulties are anticipated in handling larger data matrices, although
it will probably be necessary to divide the study area into several strata
for final analysis.

Inspection of field notes and species-abundance data from the first
27 stations do suggest some hypotheses concerning the structure of benthic
communities over the entire shelf. Inspection of Fig. 2 shows the
general sediment distribution as observed in the field. It should be
noted that coarse sediments (hard sand, sand and gravel) underlie the
nearshore waters (inside the 50 m contour and up the Alaska Peninsula),
and are also found near the shelf edge. The broad offshore shelf from

approximately 50 m contour to the shelf édge is comprised of finer sedi-
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ment types. Distributions of several organisms were found to coincide
somewhat with the sediment regimes described (see Figs. 3-11). A general
and preliminary review of the distribution of these organisms follows.

Haploscoloplos panamensis (polychaete): This is detritus feeder found
to be most abundant in sandy areas in fairly shallow or nearshore waters.
It is one of the dominant detritus feeders in sand/gravel areas.

Chone infundibuliformis (polychaete): A suspension feeder found in
nearshore sand environments, and occasionally in offshore silty areas.

Cylichna alba: A predatory gastropod found particularly in offshore
areas with fine sediments; also found in several of the sand/gravel stations
along the Alaska Peninsula.

Yoldia hyperborea (clam): A combination detritus and filter feeder
preferring silty sediments offshore, with a patchy distribution over in-
shore sand/gravel stations.

Sternaspis scutata (polychaete): A detritus feeder found thus far
only below 50 m in silty environments with a limited distribution on
mixed sand/silt bottoms.

Nuculana pernula (clam): A detritus and suspension feeder found
only on offshore sands and silty areas with a preference for finer
particle size sediments.

Praxillella praetermissa (polychaete): A detritus feeder found in
offshore areas with finer sediments and some limited distribution in
offshore sands.

Nucula tenuis (clam): A combination detritus and filter feeder found
in generally the same areas as Praxillella praetermissa.

Echinarachnius parma (sand dollar): A detrital feeder found in

nearshore sand/gravel and sand sediments only.
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The distributions described above, with special emphaéis on the
last five, seem to indicate the existence of both inshore and offshore
sandy bottom communities grading into fine-sediment communities. The
type of analysis outlined (i.e. based on distributions of dominant
individuals) will be continued to a limited degree; thus qualitative
analysis will be accompanied by a more objective numerical analysis that
will take into consideration a more diverse range of species abundance.
Results from the two methods of analysis will be compared for differences
in interpretation, and hopefully fused to suggest specific organisms and
areas for further study.

Ultimately a comparison of community structure must be made, and this
should incorporate both grab and trawl programs. Since a wide range of
bottom conditions was noted during the course of our field work, it is
not unreasonable to hypothesize the carbon flow through the entire system
might vary as well. Carbon input and substrate type have been found to
significantly affect the structure of both the meio~ and macrobenthic
communities in several areas of the world. The program underway should
detect any such differences in the structure of the 1 mm. and larger
category. In particular, sediment particle size has been found unimport-
ant in determining structure of interstitial communities (see Fenchel
1969). While sediments in the Gulf of Alaska study area are predomin-
antly of fine particle size, the Bering Sea shelf includes extensive
sandy areas in which one would expect much more extensive interstitial
communities. While meiofaunal-macrofaunal trophic interactions are not
being studied at this point, the existence of an interstitial community

will undoubtedly be a factor influencing both feeding and reproductive

habits of many of the larger benthic organisms.
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Production over the Bering Sea shelf is known to be variable and
often asséciated with the retreat of the ice edge; some degree of
productivity no more than several meters from the bottom has also been
noted (Dr. Vera Alexander, pers. commun,). Seasonal upwelling has been
documented in Bristol Bay, (Dr. R. Muench and R. Myers, Pers. Commun.
Institute of Marine Science, University of Alaska), and since, in general,
depths at most of our stations are less than 75 meters. We may expect
fairly thorough mixing of the overtying water column on the shelf
(in contrast with the Gulf of Alaska study area). These conditions
indicate that carbon directly available to the benthic communities may be
very different in form (ranging firom copepod feces to plant matter) and
quantity from that found in the Gulf. Such variance could also provide
a basis for the appearance of differing community structures in the Bering
Sea (See Hood, 1973 for review).

The approach to be taken as the project progresses will be to determine,
primarily through cluster analysis, areas of differing structure on the
basis of species representation. Programs similar to those used in the
Gulf of Alaska study will be employed, with preliminary results available
by the end of the project period. Following this, community structure,
will be studied with emphasis on determining possible trophic interactions
of feeding types to relate benthic biomass to surface productivity. These
studies will consider grab and trawl data simultaneously to better reflect
overall community interactions.

VIII. CONCLUSIONS

Seventy seven widely dispersed permanent stations and seven stations

of opportunity have been established in conjunction with the chemical,




hydrocarbon, heavy metals, geological and fish food analysis programs.
These stations represent a reasonable nucleus around which a monitoring
program can be developed. Twenty seven (27) stations have been processed
and analyzed to date.

The sampling device chosen, the van Veen grab, functioned effectively
in all weather, and adequately sampled the infauna at sandy-mud and mud
stations. Poor penetration occurred at the stations where the substratum
was sandy or gravelly. Since coarse sediments are more characteristic of
the Bering Sea than the Gulf of Alaska, reduced volumes were found in most
grabs throughout the statioﬂ grid. However, an initial qualitative
assessment of grab volumes obtained on most of the stations on the MB
grid indicate that the majority of the stations can be considered quantita-
tive (i.e. grab volumes greater than 5 liters).

The general patchiness of many components of the fauna of the Bering
Sea suggests that the five to six replicate samples taken per station are
the minimum number that should be taken. Quantitative field testing for
the optimum number of replicates has been completed, and analysis of the
data by the end of the project period should enable us to suggest the
number of replicates for a monitoring program in the Bering Sea.

There is now a satisfactory feeling, on a station basis for grab
data for invertebrate species (infauna and epifauna) present and general
species distribution for that portion of the Bering Sea shelf grid processed
to date (i.e. 27 stations). Four hundred twenty-six (426) species have
been isolated. Thirteen (13) marine phyla are represented in the collec-
tions. The important groups, in terms of number of species, in descending
order of importance are the Annilida (180 species), Arthropoda (120 species),

Mollusca (93 species), and Echinodermata (17 species). It is probable that
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all infaunal and slow moving epifaunal species with numerical and biomass
importance have been collected by way of the intensive sampling program
of the spring, summer, and early Fall of 1975. It is assumed that mainly
rare species will be added to the list in the future.

No information from the R/V Miller Freeman and R/V Discoverer Cruise
is currently available to test for seasonal fluctuations in species by
station. The continuing series of cruises of these vessels in the spring,
summer and early Fall of 1975 have made available some seasonal station
data; however, limited funding for processing of all samples collected on
these cruises suggests that much of this information may not be available
to this year's Final Report. Some midwinter quantitative grab data is
available from stations within the study area by way of investigations of
Fay et al, (1975) and Stoker (1973). Additional qualitative information
on distributions of infaunal species in the study area at various periods
can be found in the Soviet literature (see Alton, 1974 for review).

The two diversity indices included in this report, Simpson and
Shannon-Wiener, are complementary to each other since the former reflects
dominance of a few species and the Shannon index is weighted in favor of
rare species. No interpretions can be made at present on the available
station data. These indices should be interpreted with caution until
more data is available.

Criteria established for Biologically Important Taxa (BIT) have
delineated species. These species will be ranked, and most of those of
high rank subjected to detailed analysis in an attempt to comprehend
species aggregations. Representative members of the BIT will be the

organisms most intensively studied for their general biology.
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Information on feeding biology of most species collected by grab has
been compiled. Most of this information is from literature source material;
it is suggested that experimental work on feeding biology for selected
species be encouraged. Some qualitative assessment of the distribution
of some infaunal species, their feeding methods, and the type of sediment
found where they live has been included in this report. As analysis of
sediments collected at each benthic station is completed, further inte-
gration of sediment parameters and resident biota will be made (see Hoskin,
1976 for preliminary comments on the relationship of sediments to biota).

The seasonal ice cover over much of the Bering Sea shelf, some indica-
tion of primary productivity several meters over the bottom, and seasonal
upwelling in Bristol Bay suggests unique variations in energy flux and
nutrient cycling. Explanations for benthic community structure in the
Bering Sea should be sought, in part, in the unique variations of the
ecosystem there. "A description of the structural components of that
ecosystem and estimates of the rates at which the underlying processes
operate will lead . . . to increased knowledge of such systems in general,
. « ." (Hood, 1973). The shallow shelf benthic system will be examined
initially by way of multivariate statistical techniques applied to species
present in _an attempt to cluster or aggregate groups of stations and
species. Once this'is accomplished, community structure will be examined
by examining trophic interactions of resident species within clusters.

The joint National Marine Fisheries Service trawl charter for investi-
gation of epifaunal benthos and demersal fishes was effective, and maximum
spatial coverage was achieved. Integration of this information with the

infaunal benthic data will enhance our understanding of the shelf ecosystem.
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Although other epifaunal benthic investigations have been accomplished
in the Bering Sea, our work does result in more thorough and more complete
numerical and weight determinations. The invertebratevspecies most
commonly found at the trawling stations of the Miller Freeman cruise
reported here were Asterias amurensis, Chionoecetes opilio, Neptunea spp.,
Buceinum spp., Gorgonocephalus caryi, Pagurus ochotensis, P. trigonocheirus,
Haloecynthia aurantium and H. igoboja. The area sampled was generally not
deeper than 73 meters (40 fathoms). Depths greater than 73 meters were
only sampled immediately north and northeast of Unimak Pass. Obvious
differences in species representation was noted in each of these two depth
areas. The list of the invertebrate species from this Bering Sea trawl
study will obviously be expanded when the polychaetous annelids are identi-
fied from Leg I and the two remaining Legs (II and III) of the cruise are
examined.

In conclusion, it can be generally stated that sampling by means of
grabs and trawls as well as stomach analysis of demersal fishes is essential
if we are to fully comprehend trophic interactions in the benthic environment
of the Bering Sea.

IX. NEEDS FOR FURTHER STUDY

1. Although the van Veen grab is satisfactory for use in the Bering
Sea at stations with soft sediments, it is less satisfactory at stations
with coarse fractions. Penetration of the grab was often not sufficient
at the latter stations, and large infaunal species may have been missed
by the grab. Box core samples at some of these stations is indicated, and
is suggested for the near future.

2. The number of grab stations occupied was dictated by available

ship time and funding essential to complete processing of the samples,
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Thus, a relatively small number of stations were occupied in the future to
develop some baseline data for the unsampled areas.

3. Seasonal data on an approximately quarterly basis would be useful.
It is especially recommended that underice samples be obtained when Coast-
guard icebreaker capabilities are increased.

4, Selected members of the Biologically Important Taxa (BIT) should
be chosen for intensive study as soon as possible so that basic information
will be available to a monitoring program. Specific biological parameters
that should be examined are reproduction, recruitment, growth, age, feeding
biology, and trophic interactions with other invertebrates and vertebrétes..

5. The advantage of the cluster analysis technique is that it provides
a method for delineating station groups that can be used as a basis for
developing monitoring schemes and delimiting areas that can be used for
intensive studies of food-web interactions. It is obvious that food webs
will vary in areas encompassing differing species assemblages. An
inaccurate or even erroneous description of the shelf ecosystem could
occur if trophic data collected on species from one station cluster
(with its complement of species) is loosely applied to another area
encompassing a totally different station cluster (with its differing
complement of species). Thus, development of clustering and other
multivariate techniques should be pursued to refine methods to be certain
the best methodology is available to the projected offshore monitoring
program,

6. A closer integration with the geological program is essential
to better comprehend faunal - sediment interactions. It is recommended

that our studies be more closely interconnected scientifically with the
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geological program with Final Reports of the two disciplines issued as
one volume.

7. The extensive trawl program in conjunction with the National
Marine Fisheries Service permitted complete coverage of the benthos for
invertebrate organisms. Considerable effort is still needed to complete
this program in the current contract period, and the following is needed:
identification of specimens collected on Legs II and III of the R/V
Miller Freeman maps of distribution and abundance for selected species,
calculations of Diversity Indices, derivation of a list of Biologically
Important Taxa, and application of cluster analysis techniques to groups
of species and stations. The needs for the future in trawling activity

are development of a monitoring plan as well as additional trawl data on

a seasonal basis.




X. SUMMARY OF 4th QUARTER OPERATIONS

A. Ship or Laboratory Activities

1. No ship activity

2., Scientific party not applicable

3. Methods

a.

Sediment samples from each stations are being analyzed

by Dr. C. Hoskin.

Laboratory analysis of grab samples from previous cruises
are in progress at the Marine Sorting Center. Forty-

five (45) samples were completed in this quarter.

Programs were develcped for data output for grabe material.
Cluster analysis techniques are being developed

Trawl material from Leg I of R/V Miller Freeman was

completed and other material is in progress

4. Sample Localities - not applicable.

5. Data collected - not applicable.
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APPENDIX TABLE 2.

Trawl data from all stations occupied by the R/V Miller Freeman, in

the Bering Sea, on Leg I of cruise, 16 August to 3 September.
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141516 17 18 19 20 21 22 23 24 2526 27 28 20 30 33 32 33 34 3536 37 38 39 78 79 82
1 Huse Coarctatus alufaceus ! lolzlo | Ai e
2 f\fcp‘wnea. lqnﬂia_ /18 1ibpo 12 )i IP
3 AIQP‘!’AV\?G. Ven%mcasa. 58 sigid § P
4 Aolerias  awurensis ijs 2451002 \[ (e
5 Heuricia =P, { 51013 ( P
6 Crepidula glfmuiis 2 oio|3 ) P
7 h’o‘f(; siowm obje({a <p. 2 ololz ( P
8 Elassochiruse Cavimaouus 2 0|26 P
9 Paturus aléu{'"ius 142 EIL F
10 Chkilo;«oecc‘{es opilio - 516lo| 1214]ol¥ (0 P
1 Chionoe Cc*“" bairdi 7 tolo P
12| chionoscates /V\;;LHJ) zjo| | jrisir|d P
13 GaraoﬂpC#oL\o{uS Coriy A 213|410 \ P
14 (.—ﬂt\a_)er-a Vlam;nwgsfs 6 341492 ( P
15 o arus Tri sonocherrus }dio Ylz2loio ) P
16 Pa(»}—a(]‘( bo dog’ P!ﬁ'ialpuw e / L4311y > P
17 .SCI_'-QP{AOSOL b 4451316 _ P
18 Pcf:iy\o'ng:[ae, ! volz i P
19 iadella  aretica [ olo |t Al |P
20 P
2" “Theraara c,[w(coqmmu«a, 76,063 8| P
60176 d U <Con+;nue‘{) 14151617 18 19 20 21 22 23 24 25 26 27 28 79 30 31 32 33 34 35 36 37 38 39 78 79 80
IMSUAWBK
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BENTHIC TRAWL DATA

(Cow‘{inueci )

Cruise Station
Number Number

Tow
Number

Gear
Code

Date Start

Year

Mo |Day

Start Start Lat Start Long
Time: Deg { Min Deg Min

L

| | leiils

|11 ]

I

ol [

Comments:

|
1 2 3 4 5 6 7 8 9101112121415 1617 1619 20 21 22 23 24 25 26 27 28 23 30 31 32 33 34 35 36 3
Date Finish Fimsh Finish Lat Finish Long {Q]Time| Distance . |
Year] Mo | Day| Time [Degl tin De Min 1L |ZonelFished Km) Depth Fished (M} % Samp:

LT

K

i

7

L]

T Kard

|

38 39 4041 42 43 44454647 48349 5051 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 7273 74 75 76 77 78 79 80} Collector: .-

O g OO bW N -

N e e T T

TAXON COMMON NAME SPECIES CODE I Count Wet  Weight” ]Wﬂ“‘t']\:ie'sm”l ] L}%E}E

14 16 16 17 18 1S 2021 22 23 24 2526 27 28 29 30 31 32 33 34 35236 3738 19 78 79 82

Limawcga AL Pera 5|3is71/ 8| {P
LGP c’oP.Se?"{a. L /lnea\'{l& yiqial7 R |P
eeun ‘\M—JL\!&S l’hﬁ)oa!o 550 rJ.zs [ ,43. 269 8 P
h\\}OKOCQPL‘Al“S /AQLM+[{QC€91?(U$ 6480l <L
p

P

P

P

P

| i P

P

P

P

p

F

P

P

- P

P

P

! P

060176 141516 17 18 19 20 212223 24 252627 28 29 30231 3233 34 35 36 27 38 39 78 79 0

IMSUAWBK
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BENTHIC TRAWL DATA

Cruise Station Tow Gear Date Start Start Start Lat Start Long

Number Number | Number | Ccde [Year] Mo |Day | Time: [Deg| Min De Min
T ] 1 o ‘! ° K

Mg,[ HMS { hsoLrL 7[5 {2‘[‘? | 1l 5[7zlzl7./egzl.?lo

2

4 5 6 7 8 9 1011121314151617 18192021 22232425 26 27 28 29 30 31 32 33 34 35 36 37

Comments:

C,ﬁnouoe’(‘_e‘(es oDrlvo— 204 WML:” 4 2262 '(fw-k/f’,i

C.

kq hei J)- 9 raeles

Date Finish Finish Finish Lat Finish Lon Q|Time

Distance

Depth Fished (M)

% Samp!

Yeart Kin TDav ] Time oeqT thn | Deg Min | L}ZonejFished Km g
s teleh Jo ] TT [ Isl7tlals | e[S o] [ ] [31d 8] Rlilat [alilo] Jo]o H

38 39 40 41 42 42 442546 47 42495051 52 653 54 55 56 57 58 59 50 6162 63 64 656667686370 71727374757677 787980 CO”eCtOr:

- -

-t e ek b eed  eh b o
O O N DB W =2 O WU s W N

Ny

TAXON

COMMON NAME

SPECIES CODE

Wet “Weight” l
] Count l (Kg.)

7

14 1516 17 13 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3536 37238 39

Erivaocrus 15enbecki

l

3

q

3

Nlep‘fu nia. Veu‘{b-i coso.

ol

f! 2 P‘{ wwneéo boreal (s

T Tea

Poly noidae

n S

PO (:& c La 0+&

— {o

N

Eunuepfx+£\ Ja, Fy Liformfs

?
)
g
o
z

Piudadus ¥ borealis

QO o

!

Pac,u)—us sP.

Y

Ve%uf"in& Velutina

T, ‘(‘oh'.'.c(se_

Q& X3 Coarc%a‘*u; a/tﬂLaceus

llr: chordafa

AC"';»«HJ&Q

o hw o [ i >~ o N Jo g jo

Ps 2urus -ﬁ*i«aﬂac/te{rus

e I L S

Y ./,
C/\vcaocc(‘fs, op{//o

Chionnecotfes (210.45-'?{)

S| ¢ W im |~ [0 ©

o oo [y &~ 00 JO- jwu [© [O

-

«-GQIL"&DJ{PAﬁlwa a_cﬁi

Le,‘H\ 25 4er-« a4 Nani meu sis

Asferu\; OMuerens 1 s

Colusg Aa//f

L]0 {0 jo 0o M jo (PIC i [~ i

)
45
0

N N IO i

% o |© 10 |\|w |0

050176
IMSUAWBK

<Con‘//'nuec/)

141516171819 20 212223 2425262728 2930313233 34 35 36 37 38 29
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BENTHIC TRAWL DATA

(Cov\‘{‘ \'v\ue é)

Cruise Stauon Tow Gear Date Start Start Start Lat Start Long
Number Number { Number | Code {Year| Mo |{Cay | Time: {Deg| Min Deg Min

ol )
HEBRECEERREE

1 2 3 4 5 6 7 8 91011121314151617 18192021 222324252627 2829 302313233 34 3536 37

Comments:

Beate Finich Finish Finish Lat

Year! Mo iDav| Time Deal Min Deg Min L

Finish Long TQfTime

Distance

ZonelFished Km Depth Fished (M)

% Samp

EIRINRREAEDNEREEE

L

IREIED!

T Card

38 39 4041 424244454647 48495051 52 53 54 56 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 8o | Collector:

.o A m W n - I ; ol =
TAXON COMMON NAME SPECIES CODE [ Count I We‘,K\g_'}'gh‘ l “(,,,3""9’“T I Lglgi,‘
1415 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3536 37 38 39 78 79 £O
11 Thevsora Cho {fooy_, PGy, 2} 26(R 8 (P
s Rl B ALY i
2 Gadusg w\acro(_epwa!ug 1i3itto ‘L P
3 (.Z'Dh{opse'f’['o\ bi/.'mpa_‘(a- 13l¥i92]7 j P
4 Qein%m—cHius hfnpoe,(ossaicfes #1536 P
1.1 U
5 mjoioqph&(gs ,PQ‘?QC&EH{QCQPA 21 (63|29 P
6 Plewov\ec e s 34&& r;-{'_-Abetgs,[ﬁu: 2A1477)2 \ P
7 Brenus__acipeltserinus 6i%l04 g (P
g ¢ ' P
9 P
10 [
1 P
12 P
13 P
14 P
15 P
16 ' p
17 4
18 P
19 P
20 P
21 P
060176 14151617 18 1920 212223242526 2728 2930313233 34 35 36 3738 39 18 79 80
IMSUAWBK .
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BENTHIC TRAWL DATA

Cruise Station Tow Gear Date Start Start Start Lat Start Long
Number Number Number Code Year| Mo {Day | Time: Deg Min De Min
! [ ] l N .
FrJIQI (1 'A 11 ' I !b o lf ol% 119 5711 ﬁlg /6 75!30
T2 3456733vo1\121314u1s 7181 702722 23 74 25 56 27 25 39 56 31 33 33 34 35 35 37

Comments:

Bate Finisn Finish Finish Lat Finish Lon QfTime

Year! Mo

Bav} Time [Degl “in Deg Min__|L]ZonelFi

Dist
|sflwse;(nb’f$n Depth Fished (M) %Sampl

2ls 0[”

oi]’ |

2o /[r’o 2 SJ'/I?-' flo

al | 5

sl o] Elalot [aldo]]o]o

T LCard

38 354041 4242444546 47 4549 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 | Cotlector:

SPECIES CODE [ Count

Wet “"Weight”'
(Kg.)

Wet “Weight”

1

| 2

r(

TAXON COMMON NAME {bs) _:3‘~

14 151617 18 19 20 21 22 23 24 2526 27 282230 31 3233 34 3536 37238 38 78 75 8D

1l Eriwacrus ieenbeck: 7 1471512 Al (P
2 Ab'{eh'aﬁ AMuUrens: s 2|315| [2]3{5]|2]e ¢ P
3] Hvae coorctadus o‘x{mlaceus 0 G412l g P
4 Pa A rus tridonocheirys ; i‘)S éf/ ‘;‘S-; ) ( P
5 Acb’{‘(niick.a\e ’ Tube 7%(0 7 2171910 / P
6 Fusitrifon orearnansis v 3 olylz e
7l Chlamys  rubida [ ol3l6 ) P
8 ?Jéb'lmuga borealis 117]6] {312{3|3{¥ P
of Blicifucus Kroveri L Rl (i tp
10 ___29_(!» m'mia.g _J. [ o|7]e I !P
1 po(u‘\}d\u\(m 4 oltlz [ p
12 ?\{g{}os (o obcL((& <P { olol/ (( P
13 Euncohthea ra«Li'Corm'rs o123 ) P
14 C(mc(]ow(«ﬁm Qv'liﬂlu»m 3 6i2|7 (;! P
15 (7 [i4e dentada / slsi/ (’ P
16 ____Borco‘lrop&\om Dacificus | olol/ P
17)  Boltenia ‘ ov{{‘ri:z& ! 49,0 - 2 P
1€ LJ c(H 7 04 ololy K <]
18 Pﬂu:{a we ‘Mpn‘}wur Tridens l slojf P
20 POMC‘} (u§ aomur,4< ! 0;0 5 P
21 O Lnoo( /!S Cicu/ea{& S o L Ai P

060176 '

NS

UAWSK

(C'Ou/mueJ) '

14151617 18 19 20 21 22 2324 252627 28 293031 3232 34 35 36 37 38 39

78 79

o

)
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BENTHIC TRAWL DATA

( Cowfinued )

Comments: Cél(-oqo(?Cc{fs spilis — st¥ Males and

94 fewales, a, (oa/'rji — 52 msles __and o Lol

c. (h(ﬁchil) ~ 13 males aund o Afemeles

Cruise Station Tow Gear Date Start Start Start Lat Start Long
Number Number | Number | Code |Year] Mo |Day| Time: [Deg] Min De Min
l PT T K l ( © ) 3
S !Ml‘f 1141[ l HJ H
1 2 245 6 7 8 9101112131415 16171816 2021 22 23 24 25 26 27 28 29 306 21 32 33 34 35 36 34
Dzt2 Finich Finish Finish Lat Finish Long JQ[Time| Distance . |
Yearl MaTDav | Time [Degl Min Deq [ Min_[LiZoneiFishedKm Depth Fished (M) {% Samp:

|

ERINNRENEENE

L T ]

|

I KCard

38 39 4041 424344454647 48495051 5253 54 5556 57 58596061 6263646566L7686970 71727374 7576 77 78 79 a0} Collector:

® g OO bd WN

N T S
goam\:mmauw.‘oo

TAXON COMMON NAME SPECIES CODE [ Count [ We*('k\;’_?ght” ]Wﬂ("t;geighx“l ] Lg:]';:[é

14 16 16 17 18 19 20 21 2223 24 25 26 27 28 29 20 31 32 33 34 3536 37038 29 78 79 83

PO*'I(*U—&, 314441312 Al [P

Ar—cis cleu\{u{a.‘ | slolg ¢ |P
7,

Le'}Ak$4cria< Noan: wepu s1S 25_.’5. 3jolo ( P

park[f{[ﬂocfes ,D[;*)lq oue 712 19174512y [ P

Chionos cefes Iopc;}',io 6lblol 1591972iS P

Chionoecefos bairdi 516 Yi91819 P

C/L;ouoe(e fr; fhvhk/cl,) {17 1631616 P

GofamoCeDAaL/us Caraj 3 a1} Al P

U i ¢ P

[ WJ,.\CLA a5 pera 212]si7le Bl |P

Goaduia wacracephalus s 2P

lepidopeetta b;‘["wea'h. 3 Yiol2)o [ Ip

Zelin]aa;‘ﬂius hipposloaSeide 212{6|8 ( P

Csttidae o 71746]6]8 ( P

P[‘M«\-om?&‘eg gMaJri‘{:u‘oerCu,d{u‘ 3 /7I5 E P

v | P

P

P

P

P

P

060176 14151617 18 19 20 2% 2223 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 78 79 80

INSUAWBK
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BENTHIC TRAWL DATA

Cruise
Number

Gear Date Start
Code |[Year] Mo |Day

Tow
Number

Station
Number

Start
Time: Deg | Min De Min

Start Lat Start Long

Gl

il

I

Al ok el s o]l I

NIRNRENEDS

=
2

3 4 5 6 7 B 9 101112131415 1617 1819 2021 22 23 242526 272823 30313233 3435362

Comments:

a1 U0 S ISR L U R
s (el TL LT LT T TTTT T T Dol Tsbilal kelalat [elalalilelo] | [ |

38 39 40 41 42 42 44454647 48 49 5051 5253 54 55 56 57 58 59 60 61 62 63 64 65 €5 67 6869 70 7172737475 76 77 78 79 80 Collector:

& W N

- O W 0oy oW

-h b ok md ed ed ad eh s
© O N O O Hh W N

N
NS

TAXON

COMMON NAME

I Count l Wet “Weight™ | Wet ”Wﬂgm“]
{Kg.}

SPECIES CODE (1bs)

WEEE

14 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3536 37 38 39 78 79 80
Adorioe auwurcscic 2oof |1184114]4 Al_LP
Lethocdeviae wanimencis | 2b | l/]olei¢lo (P
| Holocynthia igebeja ; BRI EE P
‘chwuca—us ($eonbecki 2 bly|2 P
H\Aas Coarc‘lav{us o.[ucf‘ac_eug Z 01519 P
9]
Croenn ";’{ek Lo Dpotiug b ey o247 P
Lfl-oc‘\m-c{a.'{c\ LoV ¥iol» |- P
Po;l\urus —ljr‘iaouo(‘,/\eirus 2j5)0 7isl>lo. P
Eufjnebﬁ‘qua, rubidormis - _ REC 4 P
Acdiniids Ll dysi3 P
toplynsaheros Ll 2lyzisle P
IJap' wrLA Veu'{riwsa, (&1Y] |2]742(3]2 P
Cf":wCa rdivwme/lialuw, 2 ols|d P
Serrjpes aroeh/ouclicas ! 9 P
Trideniidié ! 1lsiz2 P
./—{’.'o'(é {la Or:ff‘ca. { alof ! | |p
/ c/w?aa. ole ! _ P
PQ(U\ Ao:e/a.e / oo |4 P
M C{c(& C{'?u'/d.'{a\_, L{_ ___’00(/ P
Pouealus  asmiurus H o3|z P
Secu Du/\orazx_ l | = 1{153 X! P
060176 U ] [4] 14151617 18 19 20 212223 24252627 28 29 30313223 34 35 36 37 38 39 78 79 80

IMSUAWBK

(Coﬂ[fnu_e c()
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BENTHIC TRAWL DATA <Co~c( (n ch)

Cruise Station Tow Gear Date Start Start

Start Lat

Start Long

Number Number | Number | Code {Year| Mo |Day | Time:

Deg | Min

|l [ [

o

G

[

De Min |

i K

3 4 5 6 7 2 91011121314151617 1819 2021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 3/

Comments: Qlfﬂﬂ(of('e'(e‘s Opi]l'a - 1556 W»/Cs Qm-l

218 femalos . C. bailicli — Y males ard

L -&'emale » [ (hgdn‘c‘)—~ ZWA/CS .

oF]

2 Finish Finish Finish Lat Finish Long [QfTime| Distance

Year

Mo 1Day] Time [Deg! Min De Min_|L{ZonelFi

hedKm) Depth Fished (M)

% Samp

LT

IEESEN

]

X Kard

38394041 4243443524647 4849350515252 54 555657 58596061 626364656667 686970 7172737475 76 77 78 79 sc} Collector:

© 0y O U B W N -

A) b b ed b e ed e b s =
O W o N O O s W N o« O

2i

TAXON COMMON NAME SPECIES CODE l Count We‘(;‘ge,ig""'lwe‘(,'t;';';e“—‘“"'] 1 JE}E!E

14151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 12 33 34 35 36 37 38 39 78 79 80

Goro\o«aon‘;’J[\a{qs Cara| [12jo] | A6i7 00 . AP
Dorolidlodes  platupde 31 | |sldlyls 5| e
Chiswoecefes  onilil! Y1719| 14]312]9]2 I Ip
Chionpecetes blﬂl;l’“cu 5] ¥l513 NEG
Chionoecetes (‘\i\]L#;J) 2 21216 A e
P

_LMM_AA Qs bera 7i2s|7 gl lp
Cottidae 1249l5] 8 2l P
P(v.uv-,mec+es q;uc(r;'[uLcr-Cula’fuj 216l g P
Cuclo P+e" idael &Nl P
ﬁeuihLArtl‘{'l-us ‘\ilplpo(t}(osso;c{e:. 9]0{7 8l iP
P

P

P

P

P

P

P

P

P

P

060176 14165 16 17 18 19 20 21222324 25 26 27 28 29 3031 32 33 34 35 36 3738 39 78 79 80

IMSUAWBK
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BENTHIC TRAWL DATA

Cruise Station Tow Gear Date Start Start
Number Number | Number | Code {Year| Mo [Day | Time: |Deg

Start Lat Start Lon

Min De Min

s17]efo Jal /e ]3)s]

I ; ;

L | T b b Tl I

2

!
T 4 5 6 7 8 9 101112131415 161718192021 22 23 24 2526 27 2% 25 30 31 32 33 34 35 36 237

Comments:

Clhionaecsies o?i{io— 259 wales i’ 1508 Kemales

c. bairdi - 3 maleg
e (hgbrid) - wweles

Date Finish Finish Finish Lat Finish Long JQjTime

Year

1A I Davi Time Degl Min

Distance

Tin 1L | ZonelF shed Km) Depth Fished (M) 1% Samp-I

7)slo]2li]a] |

IEEPSNERLERGEE

o]

JBER

lel7is1

(,Mz IlOlo

I KCard

|

38 19 40 41 42 43 444545 47 48 45 5051 52 53 54 55 56 57 58 53 60 61 62 63 64 6566 67 6869 70 71727374 75 76 7778 79 80 CO”eCtOf.’

N uw O O s W N

N_a_-_.d—o_a'_._._,.a
Bomm\:mmhwwdom

TAXON COMMON NAME SPECIES CODE ] Count ] Wel{;‘z’{’ﬁlgm” Wﬂ("{'}\sﬂ)/eight“] ] ]‘%[3}5

14 156 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 3738 29 78 79 &2

vP"«Aa\(uS Qenilurus 1 2016]3 P
HA(aCzA‘f'[\{a aqLM'i(:'um 20 LlYlYio jioR
Erimacrus I1senpeckii 2] LAY \ P
Agiarr'as dumubrens: s Qle]- 9 25? ) P
ClinoCordivun ciliatuu ! o34 } P
Parutus '/rr'axw ocheirus J7(S L 5 5 P
Ac'(:Mi'\Jae g ¢lz|o ] P
Polunecidae ) o olsie 2 P
U»u‘p,g Coau-c‘{ atus Q(u*&Ceus ir Jol214 ( P
éQHQuGa. ovid{era [ al5i2 B
"l‘ﬁf‘{“m’a« Aeros Hglol |=2{ely|r(2 P
Eune/)A{Auﬂ_ pubidermis ot 1Y 1
Govaoverep plug Care 5i18| |2]246]2)0 } P
Lef%;s'/mi/as Nenimensrs /° Si3izio l P
Chisupecetes o,,b///o (1716]71 712412615 ‘ P
Clisnoeceles  bgird: 3 4is i3 THE
ChianoeCe‘f?s (Ahél’l'd[) 4 ui513 X P
Limanda _asPera ‘ 3i8 5|5 P
Reinhardtius hippsalosseides (43619 L
C{J’H’I.ACKC o 77i7ﬁ gl lrl
Cu ,lo p'\(er-'tclae 219] 2!y 31 P
060176q ! 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 78 79 80
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BENTHIC TRAWL DATA

Cruise Station Tow Gear Date Start

Number Number | Number | Code [Year] Mo

Start Start Lat Start Long
Time: Deg | Min Deq Min

|

| ‘{M?*m 724 |

T
9 0!*;(5715‘ 01%

idlslaiel o dls]le

=

2 3.4 5 6 7 23 9101112131435 1617 1819 2021 22

232425262728293031323334353643

Date Finish Finish Finish Lat Finish Long

Year] Mn1Dav| Time [Deql Min De

Tirme{ Distance .
ZonelFished Km) Depth Fished (M} % Samp

of

5'59](;[0 /‘;é 913

75 ool uja] | |

(LO ]313 32 }bl‘{lz‘]‘ é[qlz

~

X Card

o[

38 394041 4243444546 47483495051 525354555657 58596061626364656667 686370 717273747576 777879 80

TAXON COMMON NAME SPECIES CODE ]W"‘(;;ﬁﬁigm" [3135

14 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3536 37 38 39 78 79 80

1 Adinidae 2l s A e
2 Poquws Arivrnocbeirus 5 s|o )P
3 po«\ us _ downiurus 4 218 } P
4 H-n{e[ oerc'ffca | b 1y \ P
5 r\]eb‘fw.«oa. kor'ea.lis 2 ¢lo I P
6 Halfacvm*“\-':\ Ourom [ zls ) P
7__.5_4_*_*_7,Qg;_._3tze_g(u&/cqs | dlo {Te
8 Try doniidae 1 Jle G
9 Polinices pallida Z 1|2 P
10 Aederiae C'Lv.mrensis / °° P
" Utgct\orclu{t. olo P
12 Eunaol\\“ Fubi {ormis /el P
13 ELLoJroc‘f‘a\. oi6 & ( P
14 Colus  halli { ola|7 NG
15 ch-sfrglepis weana 2 6l6js \ P
6 D w Dolare 3 280 L
17 P{eras{e'f- ‘o(ascumg, { ol k P
18 Tochuina "{’a‘{“m.que"(v« } 217 } P
19 Le Dllo 5‘&@».'& 4 _Polaris _OCerpalia, 1 o4 \ P
20 C(\':toCarJ(uw. ciliodum, 2 0% 7 [ P
2 Gohﬁouo('('p[\ lus  Coruy o ’4!? y AP

060176 Y ¢ 78

IMSUAWEBK

( Coulinue J)

141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
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BENTHIC TRAWL DATA

( Qovx'{';“‘*" J’)

Cruise Station
Number Number

Tow
Number

Gear Date Start

Code {Year] Mo |Day Time: Deg

Start Start Lat Start Long

Min De Mi

n

[1T]] 54

E

I

of

A ©

¥

1 _2 3456 189

10171 1213141516 1718

19 2021 22

23 24 2526 27 28 23 30 31 32 33 34 35 36 37]

Comments:

C. baivdi = 3 males &

29 Lewmales

Cliousceles opilio = 1ou1 wales ¢ 1500 Temales

Date Finish Finish
Yeari Mol Dav Time

Firish Lat Finish Lon

Degl Muin De Min

Q|Time] Distance
L 1Zone|Fished Km

Depth Fished (M)

% Samp

T

LT

of

[T

L]

IRE3RE

I [Card

38 39 40 41 42 43 44454547 4343 5051 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80| Collector:

TAXON COMMON NAME SPECIES CODE l Count fWef(;;Vg{*;ight” We‘“;:\,’eiem"l ] ]‘%}’]}EE

14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3536 37 38 39 78 79 80

i C{Alovxoecques op;(:‘o 2ib|2i{2l 2,3 9l0Y]|7 Al 1P

2] Chiowoecoles baird; 32| | [3/¢]2]2 Al LR

3 P

4 er,(g‘oier-'::luo_ 34628 Bl |P

5 P{(ii'/-h‘sﬁ(L{-eQ aued ri'\ln(ow—cLJa‘{"x 5 2{2 b)Y g |P

6] Liwsnda asbera lis g7 6 |P

7| Poinhardfius ‘ h ??Poa(°55°;4§ Lisl €7 B |P

8 v P

9 P
10 P
11 P
12 P
13 P
14 P
15 p
16 P
17 P
18 P
19 P
20 ;
21 p
060176 14151617 18 19 20 21 222324 2526 27 28 29 30313233 34 35 36 37 38 39 78 79 80
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Comments: [ Platre ban —ﬁunc/
BENTHIC TRAWL DATA Cliionsecetes opilio- 259 woles 4 707 Lewales
Cruise Station Tow Gear Dare Start Start Start Lat Start Long J
Number Number | Number | Code IYear| Mo [Day ] Time: [Deg] Min | De Min C. bd”ﬁl' - 2 sles
Fiulal bl Bslali] [ [ lelofr[alafelolelzlo| TTT [s[eld/[3l, b ol e b ¢ Chobrid) ¢ males
{1 2 3455 78 9 1011 121334151617 18 19 2021 22 23 24 25 26 27 28 23 30 31 32 33 34 35 36 34
T T 57| e [Dal tra T Der W L |zl oscicn] Depih Fished (M) [ Sam! 3
7sloleolo| | | | [slaldplolihlol lols] [11o] [olefa] Tlale] el [olo] T ]m
38334041 4243 44454647 48 40 5051 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 63 70 71 72 73 74 75 76 77 78 75 80} Collector:
TAXON COMMON NAME SPECIES CODE I Count et eight’” We;l;‘;‘;e‘g'“"] ] EES
141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 3535 37 38 39 78 79 80
1 P*em\g'(er OIQSCU\F&‘ 21 lolaly Al |P
2| Le 040 steriag @o/arfs acervats il 13/ MR
3 Euweoﬁr[‘é\vﬂ\ Fubi€ormic 1l 1o o ( Pl =
4 (oct\u‘nk tetraguetea { elslz TREE:
51 Tridoniidee 0 zlo 6l o P g
6 Lf'fl’o stomobdella  sp : 2o oo Pl &
7 Ad’fniié&e { 0|37 P § :
8 Prourus  Tritomocheirus : 3151 il i2]S]e P| §
& 9 Op‘i\;um sarsi : e o|®lo P E
10 L;p‘(os{v\t—x'as sP. 2 slz|2 [ .g
Ll Pa'.:\és[ws Qs tutbus /|0 /oo P :g
3e) 2] Avois denfoda 3 olz i Pl 3
ot 13 Halocqh‘l—lua. Molaola- 119 5491¥]3 \{ {P]®
14 Eritocrus lSeqéec ) 3 71613 [ P g
15 Aoderiss  guurensis (3] 319556 Pl
16 __ggccmum Po[q,’:g_ Yio t}dolo P
17‘_J_u:cinu»'\ éca/ar:'f;nu_ } 5/2|3 P
18 Valo 2pSius -[;QAL/LS (i3 14495 P
19 %/'Anozc{p e J ! oloiz P
20 Jp‘{twwa heros 216 yiblz g ( P
2 GCrJ'fxareJ[f “s Cdrgi /122 zqiolago X P
14151617 181920 21 222324252627 28 29530313233 34 35 36 37 38 39 78 79 80
?;?sg:wax (co'ﬂ/”.“"“()
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BENTHIC TRAWL DATA

(Coudinued)

Cruise
Number

Station Tow Gear Date Start Start
1 Number | Number | Code [Year! Mo |Day | Time: |0Deg

Start Lat

Start Long

Min De Min

il

|

l!O

L5

o]

O

B

1 2 3 4 5 6 7 8 91011121314 151617 18192021 22 23242526 2728 29 30 31 32 33 34 35 36 37

Comments:

Date Finish Finish Finish Lat Finish Long 1Q|Time

Year] Ao TDay] Time Oeal Min De Min | L[ZonelF

Distance
ished Km

Depth Fished (M)

kA Samp!

i

L1

T

L]

IREINR

I Card

38 13 A0 41 42 43 44454647 48455051 25354 55 56 57 53 596061 62 63 64 65666768 69 70 71727374 7576 77 78 79 30 Collector:

TAXON COMMON NAME SPECIES CODE J Count W‘*‘("'(‘;j‘gh"' W‘"“'t;‘s‘l’eig"‘”l l EBE

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 3536 37238 29 78 79 80

1 Al |P
2| Srilera ) 72 S|P
3| Chiswsecetes opilio /12 S| e|si 30 L
4 C. baird: o | |1sle 1B
5 c. Chybeid) 1ol | |3iel2e AP
6 / ” P
7 L.ucoc(os palesris $.5136 B! |P
8 ngv\ {/\u-cl’('\u\s }h por {oGSo iclfs 6451711 gl |P
9 lepidepsetta b:((iﬁec:{‘a {1 le & P
10 _LLJLML‘AA__@.S,Q,QIP& 6i(l2]3 L
"1 p
12 P
13 P
14 p
15 P
16 p
17 P
18 i P
19 P
20 P
21 P
060176 14151617 1 "9 20 21 222324252627 28 2930313233 34 35 36 3738 39 78 792 80
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BENTHIC TRAWL DATA

¥ irl

Crutse

Nymber

Station Tow Gear Oare Start

Start Start Lat Start

_ong

Mumber | Number | Code {Year] Mo {Day ! Time: Deg | Min Deq

Min

2l 2| | Dilidok el 7] lelals

[ l 513’01[24[:5 )I';[oo

2ol

} 2 34 5 6 7 8 9101112131415 316171819202 222324252627 26 293031323334 23523637

Comments:

Date Finish Finish Finish Lat Finish Long [Q]Time] Distance . A i °

Yearl Ma{Dav| Time Deal Min Deg Min | LIZonelFished Km Depth Fished (M) % Samp, &
T ve byt 7 T T

510.‘,11 by ] szl »i! J’)c K 1[0 [31114 mrllﬂ Jﬂlls’ l[olo ] | H

38234047 42434£45464742495051 525354555657 58596061626364656667636970 717273747576 7778 79 sojCollector:

TAXON COMMON NAME SPECIESCODE | Count | Wey Weignt [ Wet Weigni”] | 13133

14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 3535 3738 39 78 79 83

1 Argis clo/»c(a.’b. { olo|7 Al |P
2l Pl lus_gomiurus A oL2e b 1P
3l Eualus mazcilenda 13| 0P 16 P
4 Ae (ev—ias OMUFensiS 7 6{Y o P
5 Lepias‘(or:as =P, Z ols|o P
6 C(mocahérv% C:\'O‘;ww&« / oj2|7 P
7 ‘P?uutxs '('Hoouoc_éelms /19 5170 P
8 Noo‘[o g(ow\o della <p. [ ojol2 P
9l Trideniidie el L nge P
10 P’{'ék&é"fk é.LSCu o z zi6 ‘ P
" Hvas coarctotus aldaces L M1z Il
12 AC+(ﬂx\Ak€ B R P
13 Ophiura  2arai ! g0l F
14 ch){us "\Aul 2 ol iy P
15 neroz oo oY) o P
16 Eauh0:&+duc\ mbi’(\crw\]s fio ¢ P
17 )\LD'LJ‘“&«. Veyﬂ(r-xcosﬁv 23 249140 _ P
18 MQD}VA@K h(’Fé$ 22 Hibiz l P
19 Le.o'fos{fr"\s @z(mﬂs aceryed o A 3jojo [{]p
20 Ce(numa ,Da(a re 2o sio ) P
2 Qorz yoceoﬁo/us Caru] I Y218 il 165156 AP
060178 U 141516 17 18 19 20 212223242526 27 28 2930313233 34 35 36 37 38 39 78 79 80
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(Com?zlo'wecl)

ide)

(Record additional comments on reverse si

N




16

48

BENTHIC TRAWL DATA

(COU\" "V\U\f‘c{ >

Cruise Station Tow Gear Date_Start Start Start Lat Start_Lon

Number Number | Number | Code {Year| Mo {Day | Time: Deg | Min De Min

[ LI Tl |

of [ Of

7

1 2 3 4 5 6 7 8 9101112131415 161718 192021222324 252627 28 29 30 31 32 33 34 35 36 37

Comments:

Chiowoecetes opilio = 379 males & logr Tewanles

c . (Imaﬁv!.clj - 2 males

Date Finish Finish Finish Lat Finish Long [CiTime

Distance

Yeari Mo Dav) Time [Oegl Min | Deg | Min Il !Zone|Fished Km Depth Fished (M)

% Samp]»

Card

NERREENERE

L] ]

pa

|

35 394041 424344454547 48 49 50 61 52 53 54 55 56 57 58 50 60 61 62 63 64 65 66 A7 68 69 70 71 72 73 74 75 76 77 78 79 80} Collector:

TAXON COMMON NAME SPECIES CODE [ Count We‘(;;vs'gm" Wet“'t;\s/evght“l ] ];3; E!E

14 15 1617 18 19 20 2% 22 23 24 25 26 27 28 29 30 31 32 33 34 3536 3733 39 78 73 80

! ___H_O(LC_% H_%/A___L"W ‘8,6_494'0. 2 ALY A P
2l Eriwacrus 1Senbecki / 324! 51 P
3 C/(/\ionoe(‘e‘(é's QD}’[.o 46|l qi342491s l P
s ¢ (hubrid) 2| | | ldsfe G
5] Scupnhozon v - LiZloly AP
8 v ¢ P
7! Pleuronecies quadrituberculafu 3461218 Bl {P
8] Zoarchidae 3{6]28 g |P
9 P
10 P
11 p
12 P
13 P
14 P
i5 P
16 p
17 P
18 P
19 P
20 p
21 1 P
060176 14 151617181920 21 222324252627 28 2930313233 34 35 36 3738 39 “78 79 80
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BENTHIC TRAWL DATA

Cruise Station Tow Gear Date Start Start Start Lat Start Long
Number Number | Number | Code |Year| Mo [Dayj Time: |Deg!l Min De Min
I J l ° ] ° ,
Fll\'[gll'} L J\!zol'rg7;o,§’2o 518127441 | 7ol 444
“}Y 2 345 6 78 910111213141516171819202122232425262728293551323334353637

Comments:

Cate Firish Finish Finish Lat Finsh Long [ClTimme] Oistance ) 3 | 2

Year; *491Dev | Time 1Deg] Min De Min_ | L|Zone|Fished Km Depth Fished (M!_ % Samp. 3
H o [ 4 o ,

alsoziale] [ [ T slelilorlilalels ledi] [ilo] [2dele] [dalat |alide]s]olo] | [ I

38 394041 42 4344454647 48 45 50 51 52 53 54 5556 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 ao| Collector:

Wy O b WN

» _— ke = ed b ad o =
gofﬁmwmmcswndow

TAXON COMMON NAME SPECIES CODE l Count l Wet(;\gﬁight“ Welu't’)\sﬂ)/eight"l IJA 33
i 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 2536 3738 19 78 79 80
Hal ocu,«‘“{m o _l1achoin . R 0 0 0 S 0 -4 23 =4 W O AP
ukvcuorc‘a{m v B YRS | P
Ha.lou/m‘{"'& &L*,.té-y\.'(il'““*— 0 S 8 225 P
Le;p{o bd'lén'as so/a/-is aC?rua7/4 2 sl t2 P
Le’bﬁ,g‘en;s’ SP. / olt|8 1P
/)S!{&’}‘I.AS Vo meu 15 215 2{5i9 |0 P
Tridenijdee 3 0|5|¥ P
Hvas Ccarc{a 7/0‘5 Qéﬂ‘o\ceus ! oj%|9 P
prurus  Trinswpchelrus 1 O 0 O 1 O P = . O O P
AR 51912| (blels]719 |
plenen. _ner - 2121 |66
Pa/w«;u)c/ae bbb L delel2 P
A/o ?‘° 5/0»‘4 c,je//ﬂ 52 4 olo |3 P
Lobiclechivucg S,D/mc/esc'eus l oll |/ P
Hodrs 2 cd ol4is S P
/‘ﬂa{u«uc««- Lyrsdn ] 0129 il
5‘\};»,, 7 /oce,'/u"/ dka‘é‘ac/ﬂ' </ [ olz,6 X P
CAAfks WﬂCz/tn']& 2 olol|6 ( P
guecfﬂum ss—ﬁfﬁm'/::rmc 3l 4i9:5 ( P
5. Oroulosuut 30 _13llls ) P
56“!’&929&! 6l8io0Y ) P
GO"AN& CibAA /u; Carv} 3is 73138 Xl °
050176 U (C‘Ofn% J) 141616 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 78 79 80
IMSUAWBK 44e
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BENTHIC TRAWL DATA

<Cog&’{‘;v\ue.co

Cruise
Number

Station Tow Gear Date Start
Number | Number | Code |Year] Mo |Day

Start Start Lat

Start Long

Time:

Min De Min

|

T l T

BEEECT RS

)

Ly 2

3 4 5 6 7 2 9101112131415 361713

19 20 21 22 2324 25 26 27 256 29 30 31 32 33 34 35 36 37

Comments:

Chiousecetes OP}(io - 2964 wales é 3470 Sewale

C. (haér:c‘) - { MAA(?

Dete Finigh Finish Finish Lat Finish Long [Q[Time ) | 2

Yeari Mo T Cay Time Deal Min Ora tin L.{Zone Depth Fished (M) 1% Samp, 3
1 T 1 I 1 [ e ] ; g I T o ! l A l 1 I{» I l

LU T it H

38 32 40 41 42 43 444546 47 48 49 5O

51525354 555657 5459606716263 646566676869 70 71727374 7576 77 78 79 ao| Coliector:

0y OB W N

N N o = e = o,
- O O N OO Dd WN O ©

TAXON COMMON NAME SPECIES CODE l Count | Wer Hment” ] We‘alsxe'w”[ l ]“‘j_:}é
14 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 22 33 34 3535 37 38 39 73 798 80
Eriwacrus 1seubeck 3 }?é 3 AP
Chiovoecefes op;lio L5131 37045191/ Nl
C . ("\‘Q[ah;i} / slyls S P
Duccinwm VP(4C:{,% ! slolz Al lp
P
H?Kro'\ec"é& auac(m'fu[geer(o-%w 16,2219 g P
2osrehidee 4191819 & P
Lucodes pelearis 2{491¢ g |P
Egi;«[«M—J‘{"\‘us h(Dzzoa/osSOir[eS ) ENVANIEIN B a P
Livasnda &5_‘9_21':;«. 3)yol2] 2| |p
P
N P
P
P
P
P
P
‘ P
P
P
P

060176 141516 17 18 19 20 21 22 23 24 25 26 27 28_29 3031 32 33 34 35 36 37 38 39
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BENTHIC TRAWL DATA

Comments:

Cﬁ;ouogce(é‘s 0101{!0—— (147 Wa[(" 42—7?‘('{0w/¢'5

Cruise Station Tow Gear Date_Start Start Start Lat Start Long
Number | Number | Number | Code [Year] Mo [Day | Time: [Oegl Min | Deg | Mim c. (hth ) (wale
Fledh [ [elo] | 1iBlela]o[slol izl B AN abERE
2 3 4.5 6 7 2.9 1011121231415 1617 183192021 222324252627 2323 3031323334 352363/
oo e e et e T T T oo e 00 Jesurms] [
1‘;5%952%0 I } ’ 5327 4?1{51}7 /] oj ja' 1o I‘dl 5 [g] “[ l szo ! O}o H
38394041 4243444546474847 5051 5253 54 £5 56 57 58 5960 61 62 63 64 65 65 67 68 69 70 71 72 73 74 75 76 77 78 79 86 Collector:
TAXON COMMON NAME SPECIES CODE I Count et meignt” ] We‘(!;‘s}eigh‘"l l‘;’]?g
14161617 18 19 20 21 22 23 24 258 26 27 28 2930 31 3233 34 3536 37 38 33 7873 82
1 POM.(LA./(L(-& ’Z‘C‘MI‘UP‘US [ olol7 A tp
2 OD boiurg, OSoi—si d g1y Fia 9 P
3 G)OH‘"MQCfPC\ luse capmi / 31416 P
4 l’(’ensf"h chscura i ol¥|7 P
5 Polynoids e ! oloiy P
6 *,Q;}/o S‘(OV»DBJQ((Q <D, 20 oY o P
7 Aderias aw.urens."s diol |¥izislyls p
8 Bourue Trigonocheirus Sie Jislelo [l [P
8 k[,(Ucu.(o no. -roi a 3 ooz 1 P
10__40\3:,,‘,,4»[\-&,“;09199}5_ Z ol5|/ ( P
L C(\vo(z:rélww ciliotu i . oi2|7 } P
12 po(/m'c‘es Pa [(:c[a. ! Wtozg ) P
130 Meopfusea 'horse 29] | Silis2 1N
14 An{cis{ro/ﬂ)}ﬁ ey re 2 /o [ P
15 BMCC;L«(AMI DI/QC_{HAM_ A s01 g g P
16 ErpAACrUS /54,1595 é,’/’ | EIr2N] l P
17 guccivww« 54&(or-|'-ﬁrme s {6le P
18 Buccinuu  Dolsre 6 S P
19 Scupinz oo 3 11735 P
20 Cﬁfja’uogze'fes opilic 41531112 sleyairie )! p
1 L :
?1 Chivuoecefes //\gés—;c/) ! ol¢s AP
?;O;JEWBK (CO?\‘{ a'nu.eJ) 14151617 18 19 20 21 22 23 24 25 26 27 28 29 3031 32 33 34 35 36 37 38 39 78 79 8O
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BENTHIC TRAWL DATA

(‘CO,,;-} v v«wecﬁ)

Cruise Station

Tow Gear Date Start Start Start Lat Start Long_

Number Number | Number | Code |Year| Mo |Day| Time: [Deg| Min De Min

IR ISP

o 0]

B

0

i1 2
7 2 3 4 5 6 7 B 6101112131415 16171819 20 21 22 23 24 25 26 27 28 23 30 31 32 33 34 35 36 37

Comments:

Date Finish Finish
Yeart Mo ' Dav| Time

Fimsh Lat Finish Lon QiTime| Distance

el Min | Deg | Min_IL|ZonelFishediKm) Depth Fished (M)

% Samp

LI

KERNEENERERARN RN RE TN

I Card

35 39 40 41 42 43 444546 47 a8 49 50 51 52 53 54 55 56 57 58 59 60 6 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80] Collector:

TAXON COMMON NAME SPECIES CODE ] Count ] Wel( ;;‘g’_*;isht“ W““'t"\s’)'eiwt”l E] 3{1:

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 3536 3738 39 78 79 80

N Euolus wacilenta laol4] Al 1P
2| Nepluvea horoalis 219 sislo AP
3 Lucoﬁles palearis 6l(]2{ 3 g P
4 eeoiw‘\cu-zu u S‘ L";Ppom{ogao;c‘es 849/81/ g Ip
5 Li W\MAA mspe::o.v 548l0(b gy ip
6 ‘ P
7 P
8 P
9 P
101 P
11 p
12 P
13 P
14 ’ P
15 P
16 P
17 P
18 P
19 P
20 p
21 P
060176 14151617 18 1920 21222324 252627 28 2930313233 34 356 36 37 38 39 78 79 80
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BENTHIC TRAWL DATA

Comments:

cA;ouoec‘a(es op}/io— 1260 v'.ules é ('5'-(?4&““(“

Cruise Station Tow Gear Date Start Start Start Lat Start Lon
"Number Number | Number | Code [Year{ Mo |Day | Time: {Deg| Min De: Min
T o) l 3] 7]
Al o] lile] | |1 14]o]e| 7o 2] s|¢]sjois| (21| oly
‘[0 Z234a 56 7 B 9101112131415 1617 18 19 20 21 22 23 24 25 26 27 26 29 30 31 37 33 34 35 36 37
Date Finish Finish Finish Lat Finish Long [QfTime] Distance . N T
Year] Mo | Cayt Time {[Degl Min De Min 1L |zone|Fisheakm) Depth Fished (M) % Samp 3
(=l . o1 ’
7is{42zjo] | [ | |si9lolois|s |a)dlolel2] [rlo] [#hol1 | lsiot laleie]dlolo] | | |1

38 39 4041 42 43 344546 4748495051 525354555657 5853606162636465MF67686970 71727374757677 787980 CO“eCtOrf

- 0O W ooy O, W N .

- s =
N

—_ - -
[* LI - S N

— .
~ O

N wd -
NS ow

TAXON

COMMON NAME

SPECIES CODE [ Count IWE‘(;Weight"

q.}

]

EER
Al

14 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3536 37 38 239 78 79 80

Pravrus THosunocheitus tlo IEBE Al le
Op(/&{uhx Saursi Slop {iopo o [P
Nuc vlona {besa 200 2{o|o P
Spireptecaris  SP ! ool P
Hg(og_lh hia ;OkoLo'(cl YA /6o P
'\‘epiv?«i horos y 7112 1BE
Po (‘mices Da.”ic(_:,. 2 old|o l P
Succ inum lOW.M(o,sum (o 25]e HBEG
Bucciuum 5[CGL(0«H (ol—mg ) /({ 2 89‘ | P
Legﬂ_{gs{erias Pg/an—':s acerpatd] ! 113{5 \ 1P
QUCCEMA_W- Dolare - z o372 ] P
Gora‘cnocepfla./us Carni Y4 2491719 \HE
CAfonoeC(l/(S Ob}/io 2)6i018 7421713 P
c. /Ahékfcﬂ) [ o|¢|S ) P
o plunea borealis ! sy \‘, P
pﬁub’-w AMuUrens s 130 548196 Al |P
__kl_gp_."(‘_‘&gea.___borea.[f's i o|zle P
: P

P

| P

P

060176

IMSUAWBK

14151617 1819 20 21 2223 24 2526 27 28 29 30 31 3233 34 35 36 37 38 39
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BENTHIC TRAWL DATA

Cruise Station Tow Gear Date Start Start

Sta

rt Lat Start Lon

Number Number | Number { Code {Year| Mo [Day} Time:

Deg

Min De Min

FiA[Q[l [’7 Itlf—;[z I l( 5 o!"r 2 71’ o]g 21

I

ol

ol

LT

Jald 2l ol e

12

3 4 5 6 7 8 9101‘1213141516171819?0212223242526272829303‘323334353637

Comments:

166S Sewales

Chiowsecetes opilio = 1ull wales ¢

Deé:2 Finish Finish Finish Lat Finish Long JQ{Time

Yeor]

s 1Davy Time [Deal Min Dag [ Min |L[ZonelF

Distance
ished Km

Depth Fished (M} 1% Samp!

Sl Blelal |11 T ik Ll a0zl Do

3hlo

blslt [7]ste

—~—

IOIO

I [Card

|

38 39 4041 42 42 444545 47 48 45 5051

5253 c4 555657 53 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 ao | Collector:

0 g OO B WN -

N b e e o o o o
NS s ® I oodrwn 2o o

TAXON COMMON NAME SPECIES CODE l Count [ \NE\(K\;EIght \‘1et’b\;\;evgh' l ] L-glgi

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 20 31 3233 34 3536 3738 39 78 79 80

Eualus MLC;IQA+& 2 oo 14 Al P
Le,b'fas‘}ebfas Polaris aeernad, T 124807 P
Poauius +rimg-u[ac&eims 18 2|d o 5 P
!\’u%u-/d a8 ©%$Sa ! olo| _z;o ) P
H loc%n‘{r&lk 'aa{ao(a pi ol6lo ) P
Tri toniidae ! olole P
I\!ep"{vw\ea heroz 1S 216170 P
Pm«ctalus Qowurws / ool 1 P
Qucc(uum 5Qo.!4"l'(brme_, ) 0l9]9 ( p
R. auau.los.um 3 ol6 12 ( P
gucr_iwuug Do/ah¢ 3 ol 715 P
AS‘(?}—"AQ Owmurens’s Ll Nt 219 P
Gorasuocephalus Caruy 22 4,967 P
-SCVgAO?DLX.’. 4 2472l P
Cﬁ@ouoiCe/es op;/fo 3lol716]1]71Yi6!316 Al [P

‘ P

Q‘MAA ASEevae . t|zlojzjo Bl |p
Cucodes malearis 7 Bl |P
J \ 5

p

P

© 050176 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 78 79 80

IMSUAWBK
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BENTHIC TRAWL DATA Comments:
- - C(uoaoeca(es ODy /IO - 215 MAles Q‘" 281 *r'?wdes
Cruise Station Tow Gear Date Start Start Start Lat Start Long
Number Number | Number | Code {Year] Mo [Day | Time: Deg | Min Deg Min
T i 5 o 4
Fln[sli[of IWlals] [ Tils|sfrlellsiofelali | 1T Tdalals L[5 elsl7
L1 2 3 4 5 6 739’011121314151617181920212223242526272829303132333435363
Date Finish Finish Finish Lat | Finish Long |QiTime[ Distance ) N | =
Year] 45 [ Day Tlir;\e Degl Min Dlerf‘:’S Min | L|Zone|FishedKm) Depth Fished (M} 1% Samp: 3
T Tﬁ I T T T It T T !
91510 1‘11 [“ s%m /]z/ s*on /Io [ lea I?I /J( lgl l /[ l [ l H
38 39 40 41 42 43 444546 47 48 49 50 51 =2 5354555657 58596061 6263C4656667636970 717273747576 777879 80;Collector:
“Weight~ | Wet - E TE s
TAXON COMMON NAME SPECIES CODE l Count ] Wet(K\g?gm et('b‘:)/eggh[ I ] IE’:[SJ
14 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 3a 3536 3738 39 78 79 80
L (’ldoc/m*{-[\m. ig0ke (a ! o [0 Al [P
2 {, Cca P
Hucolsva Cossa i 500 o050 )
3 kwp‘{u,«em Weros 5 A9k ) P =
4 Tt—r!onhc‘g ] ot |3 Pl
-4
5 Lep!a s’(el-m $ ,DQ(OHS acervata Y 3lolo p £
6 [)D[\:um. sm—s: 5lo tlolo Pl &
, c
7 gucc(wum ammu/osum- 4 e P S
© 8 A»Jc:s{ro(ebis woane y 144 P 5
7o 9 Paqm—us 'ILr/QonocAe/rus 2 olelo P €
10 Po whnot dae v / olo 14 ) P ;
[ =4
1 MGPda b-'"{e" q,w;aynLQus { elo] ( K Pl g
= 12 Aederias &muk(’nSls : : 41! Ylolgiz I le §
S 13 C—)orooy\ocep/m/us carg j _ A ity ) 4 g
14 Chionsece («'5 017;//0 4 ' $l912] 12]7421916 l P d&é
15 oflu chaeto / olojz Al {P
16 J P
7 L wa«éa as pera 30407 B |P
t .
18] Cucodes palearis : , HIi3|Yie 2 |°
19 J ! P
20 p
21 P
060176 141516171819 20 21222324 25262728 29 30231 32 33 34 35 36 37 38 39 78 79 80
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BENTHIC TRAWL DATA

Crusse Station Tow Gear Date Start Start Start Lat Start Long

Number Number { Number | Code iYear| Mo |Day Time: Oeg

Min De Min

Fla

NEICEERIRE SRR a0EL

3

5'[40 ‘{101‘4' i sH;

2

3 4 5 6 7 8 9 101112131415 16 17 18 192021 22 23 24 25 26 27 28 25 30 31 32 33 34 35 36 37

Comments:

Chionoecetes opi lio =520 weleg f 744 {ewmales

Date Finish Finish Finish Lat Finish Long jQ|Time

Yearl

) 1
tin P Dav ) Time Deal Min Degq Min_1L{ZonejFishedk Km Depth Fished (M) 1% Samp,

Distance

Alsle2 i T {194 e lolrdslels] Lo

A

I

4] skt [alels

/ {OJD

T LCard

33 39 4C 41 42 43 44454647 43 405051 52 53 54 55 56 57 58 53 60 61 62 63 64 65 66 67 68 69 70 717273747576 77 78 79 80 Collector:

-
o O W0y ! s WN -

P e T T
Jo0 0N W N

- w
o

N
N

TAXON COMMON NAME SPECIES CODE l Count 1 et asight” Wet("t;\s\;eight“] I3 EE

14 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3536 37 38 38 78 29 80

Aclerias Quurensis 25 Ji718¢4 Al |P
Luse Coorctatus alutacens : { 621 P
coolus  woeciloala 2 ololz i|e
BucCinwm Scolariforme 3 YR } P
B, Plectrown ) olo |4 1REG
2 . 0.7/‘",1.(C$MV,A 3 01613 2 P
Lo_ufa_ﬂw]is oolaris acerysis y Q6 {le
I\!-’:pfuwucav hé#os 1 riadle P
Tridowmiidae ! or 8 P
___‘5,95(.?,5\%2&_-_ ; f o|2]2 P
wulCinuwm Dolore i { ol2l§ P
Pf-t\.ukuc -M‘o,umx.éeims lie 30l P
Polo;m'ces fga(lic‘a. 2 olaid P
f’JAa'omcce-iesl op;lio AEAC IRV ENIE P
(Goraswo CeDLrJus ’ Cormi 2t Y4184 Z P
PO('xlu,qict%é v { ~b L{ ] Z‘ P
v P
Limanda  aspera REAL 2| |P
Reinhardtius h.'??oq{oﬁoic‘es 4i51316 P
ij(oc&e OA{?A)"I'S ¢ bl8i¥9\3 P
v ! I 1p
060176 14151617 181920 21222324 252627 28 2930 31{12 33 34 35 36 37 38 39 78’ 79 80
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Comments:
BENTHIC TRAWL DATA
Cruise Station Tow Gear Date Start Start Start Lat Start Long
Number Number | Number | Code [Year| Mo [Day | Time: Deg | Min Deg Min
eutlgl o] 1P12ls] [ alelrle[oeo[ela] | T T Jolslo L [ ok
" 2. 3456 7 8B 9101112131415161718 19 20 21 2223 2425262728 2930313233 34 35 36 3A
i o Il o AT 1 0 A YT e R
s lolelap [ | [ [ {efolel [, [T el /] b | [sld]o | Llolof Telelo[ To[ol T I
383940414243 44454647 <8 49 50 51 52 53 54 55 56 57 58 59 60 51 62 63 64 65 66 67 68 60 70 71 72 73 74 75 76 77 78 79 50} Collector:
TAXON COMMON NAME SPECIES CODE I Count We‘(;‘gjig*“"Iwe‘“;‘f)’e‘g""'] ] l?;]?é
141616 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3% 36 3738 39 78 79 £Q
1 Asterins Omutesu s’ s 2 Llo o A [P
2 Hu(oc athia (%Lolio_\g_@_ z el 2P
3 .go/‘f‘en.o\ ovifera 20 QY)e 3 P =
4 Clinocordivm lietu ! 0(217 { Pl 2
5 panuyus. ’frlo"v«o(_ﬁeuru< 317 Lydie ! P g
6 L= Pfu‘(er:a;. Do/ar:s acerysto) 4 81/ |6 NEGEE:
7 [r. om it = { o]/ g 1 P §
= 8 #&cjro<o&. ) 316{2 P ;c':
8 9 L{ep"uw?& ‘\-QFDS 3q 6lalylz k P g
10 gucc_.m«m scalariforme 1 213|0 / P T“:
n £. 0»»\@(;(05.14}« b4 telg \) P :é
g' 12 ("“"3“ Coa‘{»rjﬂlus alufaceus ! °o)z? {lG 3
(9N 13 PYinices Pa{fic[& 2 ol le Pl 3
14 o(unsidae 3 olt|2 PlLE
15 Solariella Varicosa / ol ! Pl =
16 quaarx'fes Cos‘!‘a"s { olol! P
17 Mel: \:{'& c{eu‘(r‘a_ { oloif i P
18 Ar\o'\\{\( uga Dacu(lCc\ 2]z ol g P
19 _D(ks"l Lﬁ iqn'llm a 5 ojo|s I P
20 So (as‘le;- e,ncleca { 3|8 3 P
21 Crownse dalli . ! olol/ Ale
060176 (] (00“-‘;)\“&4) 141516 17 18 19 20 21 2223 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 78 79 80
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BENTHIC TRAWL DATA

( Com‘((aueé)

Cruise Siation Tow Gear Date Start Start | Start Lat Start Long
Number Number | Number | Code [Year] Mo |Day Time: Deg ! Min Deg Min

T T o 3 T
EERRAGEENNRON NIRNERNRR
[

i
2.3 4 56 7 8 9101112131415161718

i
192021 222324 2526272829 3031323323423536237

Comments:

C[»\M\Agecpl,--g 6.‘)}//'9 - Bov M/Ia/ps ?rf/‘ 323 fomales

38 37 40 41 4243 44454547 4840 5C L1 L2 LU 4 55

_Datr Finik Finish Feosh Long  1Q{Time} Distance N ] <
Trime { ey Min LlZanet vhiedFKan Depth Fished (M) % Samp: G - - - - —
LI L LT T
! !
| | il s 4 )] [ ! H
56 57 97559 60 61 62 63 64 65 57 67 (B 69 70 71 72 72 74 75 76 77 78 79 so | Collector:

TAXON COMMON NAME SPECIES CODE [ Count ] et eight” l We:,;\:\,’e'g’"”l I ]‘5‘) 33

14 3616 17 18 19 20 21 22 23 24 2526 27 28 29 30 31 3233 34 3536 37238 39 78 79 80

1 Ev.a(us VA_AQ;/@L‘.+& elo e Al lp

2 kiep‘[uw?a. &-mr-e:\“ > - / sifl7 } P

3 H:;Jra!lm 5;5'«/'56& LA o f | e

4 Sbimu“{acow's /awcf/"ca;m'< 11 ol | ] 054/ ) P

5 Su'mfalg’{a;; IQ[CuSchIcL / oo |¥ P

6 f‘?{?;mecd@s onilio 612131 131545 31v } P

7 Sev 3_‘[&_7 Do ’ 5136 L P

8 GO?/\‘OMOCQ,D halue cary | 4 2lal¢ AP

9 i ! N P

10 T P
1 EENRERERERNNARARIN] 3
12 ] il | P
13 P
14 b
15 P
16 P
17 P
18 | 11 p
19 P
20 REn P
21 =
060176 141516 17181020 21222324 25262728 2930313233 34 35 36 37 38 39 78 719 80
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BENTHIC TRAWL DATA

Chiousecoies

Station Tow Gear

Date Start Start

Start Lat

Start Long

V8 wales of 211 Semale

Number | Number | Code iyear! Mo [Day | Time:

Deg

Min

1p| lelals] |11 lalelr]s]7]s|sl2])

loIo0

lelq

oP;/?o-

3 4 5.6 7 8 9 101112131415 161718 192021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 3/

Date Finish Finish .Funsh Lat § Finish Loang {Q[Time] Oistance ! T

[Vea n 10271 Time Degl %in Deg 1 thin_|L1ZonelFisnedikmy Depth Fished (M) 1% Samp. S
T 3 RN ARE ’ 11

ezl [ 1] [ elaledabtli 4[] 1o [zlvpL slslst elsid ol H

38 3940 41 42 42 444545474549 5051525354555657 58596061 626364656067 686970 7172737475 76 77 78 79 80

Oy DM E W N

0T
©

P
o

-
—_—

-
N

GOT

-t
F-N

-t
o

-
o

—
~

—
(o]

-—
w

N
o

N
Py

TAXON COMMON NAME SPECIES CODE J Count | Wer Weight” BEEE

14 1516 17 18 18 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 3636 3738 39 78 79 80

LQD'{O"(C’ri a4 :‘Do(amls aceryalal. 1) Zioldio L\ P
Dgaurus trig socheirusg {12 26|06 ji 1P
'JQPJ»«MA- herss (¢ ¢l¢|3 P
P)uﬂ:zvﬂ/m ﬂnﬂu/osp:m '5 t18l9 P
g. SCa[ar:-(a'me /o 33lo P
8. oleciale ! REN P
f/t‘;} 805'#({0'/1/5 Q/M7‘oC?u€. 5 I4is P
Haloc?w}-é\im i%o\oc\\;a. 2 /b lo P
Rolieaia ovifera 1% cjéls P
—SC%Z)Aoz?foa- g ¢|5]3 P
/’C'f/nucae 7, gl? p
Trifoniidae 3 2|51¢ P
Po//nfces ,Da//;c/a_ 2 536 | P
PO/“!'tafC(LQI [ olo |4 \ P
< 'g;cjg*Ogy _Ar'cuslﬂfcjg_ 2 olo|2 P
A‘/no’wkﬁj nug ax Pa_c_i‘ﬂ'ca 2 ojolz P
Dr'astfu/-'s Ué[g/é_y#a—/‘. { ojol! P
Cualis Woci/e;q'/ct. 5 oll|o \| {P
Crocssaster Da pDosuxg | ol2{7 ( P
Gom ovworehp a/luls Capy 2 71810 ) P
CAI'OuoeCe, [ o,p/'//'a 4 N 35 9160 X[ P
?,ZOSIJE\WBK CCOOI’/'.'“-(!?C{) 141516171819 20 21 22 23 24 25 26 27 28 29 3031 32 33 34 35 36 37 38 39 78 79 80
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BENTHIC TRAWL DATA

//CO y.’{ 1IM,£L<"(‘ )

Cruise Station Tow Ge

ar Date Stat Start Start Lat Start Long
Number Number | Number | Code |Year| Mo [Day ] Time: |Ceg| Min De Min
11 IPRIR I T o ] g |
iz |l ] ] i |
T 23 4 5 6 7.8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Comments:

Date Finish Finish | Finish tat Finish Loug [OfTimel Distane

IEERERRE AR RN AN NY

e

Youd 70 ey | Time  {Deql Min Deg T M0 tLiZone IF ishedd Kim Depth Fished (M)

% Samp!

i | L)

NI

|

| H

3K 39

A1 40 A3 444548 47 2247 061 253545556 57 L6 53 60 51 62 63 64 65 66 67 68 €9 70 71 7273 74 75 76 77 73 79 80 Collector:

o« IERINU RN - ) JE ¢ 4 B - N/ I S B

N—A...-A—-A—I—A._h_n_n""
BOcooomemwa_.om

TAXON COMMON NAME SPECIES CODE [ Count "’Ct(;‘('gc)'lght" 1 WE‘(';\:)/eth”l 1 ]gl."?f's

1416 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 21 32 33 34 3536 37238 32 78 79 80

Nuculopa Arzca i 7 of 1Y al [P
P

Lucodee  palearis 2020 2 (P
G T 5
P

P

p

P

| P

P

P

R EERERERE P

P

P

P

P

P

P

P

P

p

060176 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 35 36 3738 239 78 79 80
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BENTHIC TRAWL DATA

Clhionoecetfos

QDI’/;O ~ 20% lﬂa/ps £ 107 Jémajeg

Cruise Station Tow Gear Daze Start Start Start Lat Start Lon
Number Number | Number | Code [Year{ Mo Time: {Deg| Min De Nin
1 RN
F{M[ [l|7 [9]2}1 | Jao*{@?}sogi Llelzlod [ 12 4
: 3456 1 8 9‘0111213141516»718192021222324252627‘2829303132333435353
Date Finish Finish Finish Lat Finish Long Time| Distance . b
tAnT0av{ Time Deg! Min De Min ZoneiFished K Depth Fished {M) 3
‘]’ o
slezlal | T ol lalal ol Tel=] 1ol [2hl] Tl 1. l 1 H

38 39 4541 42 42 444546474243 5061 525354555657 583596061 62 636465 .667 68 69 70 71 7273747576 7773 79 80

O N O bW N -

20T 50T
N e Y — e ok e - — -
O © W ~N O O & W N o O

N
-

TAXON

COMMON NAME

SPECIES CODE

Wet We«ght IW
(Kg

1416516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 .57 38 39

A 5 Temales

IMSUAWBK

K
il
80
Actorias amurensis o 3
L:’;’J’{JS{‘O?-;AS QQ(Orls acervaia. o o P
Roltouia ovilera K ol 13 P
'J9Abfuuﬂa~. ("LPI‘OS B $131¢ P
Pofin'm'Ces Dallida / ol 12 P
”e;p‘Fuuéa jbor-ﬂo\_‘ ' S 2 33516 P
Buecinum  dunaulocumm 3 AL p
2. o,lacf«/g / o|3lo P
g. IISca(A)\'.—Grme 4 i/13]2 P
.__('z_o_rm.‘_me.C_f’ ,é‘flus Caryj z 71€lo P
Poralithedes D/afu ‘pgs i e |7 P
| Chioweaceles QP,/:o i)z el lo P
a . qu—/] 6 5162 2 P
Cualus mac. (es«'\[on 0 clzjo L P
Musculue Niger { 0|2|3 Al [P
P
Livaonda asbere 0|7 P
Lucodes Dat/em-is p
7 ! P
P
P

060176 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3% 36 37 38 39
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BENTHIC TRAWL DATA Comments:
' ¢ 1lio = males & 215 Temeles
Cruise Station Tow Gear Date Start Start Start Lat Start Long C‘LHOW)CC C'{ 2 O\D'Ilo b3 =
Number Number | Number | Code {Year] Mo [Day | Time: [Deg! Min Deg Min
[ I‘I T ol g O
F{N[Q{H T"Lf.jpic 1 ].g_ll OET!B 7[5 01?.‘2!2 l }i (’!10 lzlo’lo 17 0!’15
1 2 3 4 3 £ 7 8 9 1011’»213|£‘15\6|718 19 2021 22 23 24 25 2€ 27 28 2% 303? 32333435)3637
|__Cote Finsh Finish Firish Lat Firisn Lorg 1QTimep Distance . . T =z
Yearl bin {Dav| Time {Deal Min D.e((\z WMin_1L{Zone Fqsrqu(r{m Depth Fished (M) 1% Samp, 3
Lt o 0sla Al
7§!‘0,t‘22 b0 ’Lkoﬂ lqusﬁo (o] 1348121 l41ads (ol ol e H
38 39 40 &1 42 42 444546 A7 43 49 5051 52 53 54 55 56 57 58 5960 61 62 63 64 65 66 67 68 63 70 71 7273747576 777879 80 Collector:
TAXON COMMON NAME SPECIES CODE ‘ Count Wet “Weignt” We((!;\:‘;'mgh(”[
14 151617 18 18 20 21 22 2] 24 2526 27 28 29 3C 3! 3233 34 35365 3728 29
1 Pa(o\jurus 'rrr':,évoc/xe/'/us . 5 /151@ J
. ¢
2 Nederia s amurensis 5 iS50 e
3 [o_bea_s'\lerias (Dg/an's aceryaia I lo 2iciYlo P =
i . -
4 Eriweacrus (s:zufgeck'\\ { 221 P E
5 .Liu.,fgg COAVLTLOCT’uS a(u+AC?uS [ 0{2 19 P %é
=
6 Eolden;a  ovi{era ot 2 2|816 ( Pl &
R [~
7 Musculusg niger : 2 oyl } Pl o
- . . . g
o 8 \-la,foo%u‘tl(qta, lodo{oo\}o. 5 Ylojo S P é
9 A-/ﬁ]b'funeo\ heros ) o] | L lsle] ] ed8iod i Pl €
10 ’Jﬁbiwn?a boreolis 5 §19.0 1Pl s
<
. 1 chupﬁozDa. 24 EI Z Py g
- 12 Arm’s g;,g{;'(a, 2 ololg { P §
O 13 Po(/unoiclae { oo PIe
o 7 - 5
14 LeHocderise =2 f sy { Pl e
15 /vgrélynoCeb&a/us Caruy / 3910 { PI
16 Chizvoeceles opilio 517218111311 40910 { P
17 Euﬂefo/ﬂ‘/wa\ méf{orm/s , 2 o|713 P
18 7 P
180 (i wasuda Gz pera 313l56]6 AL
20 ee{n‘v\,&.rc‘:‘{}uﬁ M‘PP@é/o&soiJrﬁ ‘/iS‘S 4 Bl P
2 Lycodes  Dalewris . 212.5 g Bl P
C60176 [ ! < C 'f \ J 14 151617 18 19 20 21222324 2526 27 28 29 303132 33 34 35 36 3738 39 78 79 80
IMSUAWBK oulruue




BENTHIC TRAWL DATA

CCOL«'{iuuc’c{)

Cruise Station
Number Number

Tow Gear
Number | Code

Date Start

Year

Start Start Lat

Start Long

Time: Deg

Min De Min

REARNGEE

Al

7] (3

1 2 3 4 5 6 7 8 9101112131415 161718

23 24 2526 27 28 23 30 31 32 33 34 35 36 37

Comments:

Date Finish Finish

901

60T

Year! MaTDav !l Time

Finish Lat

Finish Long

Time

Degl Min

De
T

Zone

Distance

FishedKmj Oepth Fished (M)

% SamptI

ITIT

I

M

L] ]

T (Car

38 39 A0 41 42 43 444545 47 48 43 50 51 52 53 54 55 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 o | Collector:

TAXON COMMON NAME SPECIES CODE ] Count l Wet  Weight” We‘“;‘:‘;’ew”

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 3536 37 38 39
1 Wu.c{oceplxdqs bo/ut.ga«"“gc( ho [us 544413 P
2 )/‘;Qukoue‘c{es .q(,:a Clc;'/"{u berewldtus g9lglrlz P
3| Clupea haredous Dallasi BREERRREED P
4 i ¢ { IR A -
5 P
6 h P
7 P
8 P
9 P
10 | 1NN T RN P
1" P
12 B 1100 P
13 a2
14 P
15 P
16 ) P
17 P
18 P
19 P
20 P
21 | P

060176 141516 1.7 1819 20 21 222324252627 28 2930313233 34 35 35 37 38 38

IMSUAWBK

{Record additional comments on reverse side)




L0T

OTT

BENTHIC TRAWL DATA

Cruise Station Tow Gear Dyte Start Start

Start Lat Start Long

Deg ] Mim Deg

Min

]}212 ng‘ 7{-3 9{@12}2

2}

Number Number | Number | Code {Year] Mo TDay | Time:
1

Flelg [ ol

A i . .
3 4 S 6 7 2 9 101112131415 141718 1% 2021 22 23 24 25 26

Jl A/,.U :;alb /]L,Jqo

B v

it

4

M

37 29 23 30 31 32 33 34 25 36 37

Comments:

Ch iowoecc{«s a7oj,//'o . 102 Wales ;;* 53 Jomales

Catz Finien Finisn Finisn Lat Finicn _ong Q| Time] Distance . L =
Yeaci *An i Gasl Time  IDeal N Dey [ NMin L Z(»ngLFmY_\»gg\’)A(m Depth Fished (M | Samp, G
T T T - »
P SRERRERR
{0591 12 I i l élmztaiz /16 7}2 oS 10] 134313 ] {Hree] |¥ ylo 1iole H

3B 33 A0 A1 42 42 444546 47 48 4950 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 727374 75 76 77 78 79 80 Collector:

TAXON CONMMON NAME SPECIES CODE [ Count ] We‘(;;’ﬁigm” Wﬂu’t’)‘gevgm”[ 1 EIEE\
1415 1617 13 19 20 21 22 23 24 2526 27 Z8 23 30 31 3233 34 35 35 37 38 2B " 5'7.79 32
1 \S:'rrI'D'(é Qo /0‘4 JI.CUS ~ E s245!' [ A! P
2 #/u/ts lCoarcTJ’/n";ulg C?/u?zﬂf,eus 20 145111d ) P
3 /‘%@u'as AMULensiS_. 0 O O S O L 0 O 119]2] 1210471712 P
4l tepfucderioe <p. ! oz |y [Tip
5 / ,:/,",/g, C/?n'/.ﬂ/n.r { alo|l \ P
6 D;Aumrs '/r/'owccée/}us 7.0 Llzio P
7 Léué /'Jac/\l'fugu :;,J)/e’m‘/z’s(rns 2o 36 o p
8 Porurus Ocdo'/t’;_S/.S 2|e lifl6le P
9 P&Zufu{, C‘é’PI'//ﬂ/us BN Bt tizjo P
10 __A/z;/aJ,w ca__toros . .l 201 11157162 iP
i1 /\/o’,f) AL A bo}-f’c\l!‘ﬁ Bl 150762 i P
12 ,gplcc e :>cc_\/a~'-fomm s 41915 | Ip
13 Utockor d{t\ ! 71617 P
190 Rccivnm  aliciole s yislo P
15 Musculus  “discers vlslo a2 P
16 P&/’A[)DJJAQ 2l ogiL/ ( o
17 F/;Qéule//c:. arctica Holo 4| olo P
18 Arats (}en/&l /e Lo 6|¥i0 \ P
19 C'ﬂr () v i C,te,:i;r_,':_q_s'h'ga fiojo ry2elo ] P
20| Clloupeceteos olﬂ/'//'a /lsls oleil |8 |iP
2 Gottou ocel holus oty / 3 ‘?10 Al P
7879

060176
IMSUAWBK

(CO%%/}?L{QJ)

14151617 181920 212223 2425262728 29030313233 34 35 36 37 38 39
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BENTH

(CO‘( e §

iC TRAWL DATA

)

Cruise Station Tow Gear
Number Number | Number | Code [Year| Mo [Day | Time: Deg i
I

Date Start Start

Start Lat Start Long

Nin Deg Min

i

p—--—

BRERTENER

I

]o(

L

4 5 6 7 8 9101112131415 1617 181G 2023 222324 25262728 2930213233243523537

Comments:

Dzte Finish Finish Finish Lat Finish Long JQTime

Distance

Year| o iDayl Time Degl Min De Min _ {L]|ZonglFished Km
+

Depth Fished (M) % Samp

of

LI

BNREAEEE

L

|11 ] [

T Card
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- APPENDIX TABLE 1.

Selected series of grab stations taken in the Bering Sea in June
1975 on the R/V Discoverer cruise 808.

(THIS IS A PRELIMINARY PRINTOUT ONLY, AND IS INCLUDED AS A SAMPLE

FOR THIS REPORT. THE ERRORS WILL BE CORRECTED FOR THE FINAL REPORT).




CRUISE 808  STATION 005

PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION

SAMPLE SAMP COUNT WET WEIGHT PER SQ METER
___TAXON CODE __ _TAXON NAME e e DATE NO. __NO. PCT GRAMS PCT  NO. WWGT __ BIT CRITERIA
40CCOCO000 NEMERTEANS RHYNCHOCOELA 06/08/75 0001 1 0.72 0.522 0.37 0.446E-17 X X X
___40DCCCCO000 NEMERTEANS RHYNCHOCOELA . ) 06/08/75 0002 1 0.72 C.156 C.11 CB.133E-17 X __ X __ X
40COCCO000 NEMERTEANS RHYNCHOCOELA 06/08/75 0001 1 0.72 0.060 0.04 0.512e-18  x X X
SUBTOTAL 3 2.17  0.738 0.52 0.630E-17
4801C00000 POLYCHAETA - - - ‘06708775 0001 1 0.72 T 0.049 0.03  0.418E-18 % x X
48C1CO0000 POLYCHAETA 06/08/75 0001 1 0.72 0.019 0.01 0.162e-18 x x X
___4BCIC0O0000 _POLYCHAETA o e 06/08/75 0002 1 0.72 0.050 0.03 = 0.427€~18 _X__ % __X
48C10CC000 ~POLYCHAETA 06708775 0002 1 0.72 C.C19 0.01 0.162€-18 X X X
' SUBTOTAL & 2.90 0.137 0.10 0.117€-17
TTT48E1240103 POLYCHAETA NEPHTYIDAE NEPHTYS COECA '06/08/75 0002 4 2.90 5.816 4.07 0,497e-16 XXX
4801240109 _POLYCHAETA NEPTHYIDAE NEPTHYS LONGASETOSA________ 06/08/75 0001 2 1.45 2,539 1.78 0.217e=16 __ X
4801240111 POLYCHAETA NEPHTYIDAE NEPHTYS FERRUGINEA 06/08/775 0001 1 0.72 0.002 0.00 d.171E-19
TTT48C1421001 POLYCHAETA NERINIDES SPIOPHANES BOMBYX T06/708775 0001 13779.427  0.045 7 0.03 0.384E-18 X X
4801421001 POLYCHAETA NERINIDES SPIOPHANES BOMBYX 06708775 0002 6 4.35 0.022 0.02 0. 188E~138 } 4 X
o e SUBTOTAL 19 13.77 _ C.Cé7 0.0S 0.5726~18 ____
4801560307 POLYCHAETA OPHELIIDAE OPHELIA LAMACINA 06/08/75 0002 4 2.90 0.092 0.06 0.786E~18 x
48C1560301 POLYCHAETA OPHELIIDAE OPHELIA LAMACINA 06/08/75 0001 7 _5.07 _ C.C34 0.02 0.290E~18 X
T T T T e e SUBTOTAL 11 7.97  70.126  0.09  0.108E-17
o] o .
F 4801560401  #ataasaatntasshsssan st vt nanatnadnasnnd 06/08/75 0001 1 0.72 _ 0.092 0.06 __ 0.786€-18 i
48C15606402 POLYCHAETA SCALIBREGMIDAE TRAUESIA FORBESII 06/08/75 0002 8 5.80 0.386 0.27 0.330E~-17 X X x %
'531301620201““bocwcuAtri‘ousnrrois‘hthOCHete‘hsenz““" ’ 06708775 0001 1 0.72  0.021 0.0% 0.179e-18" X X X
Jo 4801620201  POLYCHAETA OWENIIDAE MYRIOCHELE HEERI 06/08/75 0002 1+ 0.72 0.002 0,00 0.171€-19 X X X
- R S SUBTOTAL 2 1.45 _ 0.C23 0.02 ____ 0.196E~18
4801650201 POLYCHAETA AMPHARETIDAE AMPHARETE ARCTICA 06/08/75 0002 2 1.45  0.330 0.23 0.282€-17
TT4904110100  ASTARTE §P. 06/08/75 0001 17T 0.72 7 70.067 0.05  0.572E-18
4904110100 ASTARTE SP. 06/08/75 0001 1 0.72 0.129 0.09 0.110€-17
e o SUBTOTAL 2 1.45 0.196 0.14 __ 0.167€=17
4904120102 MOLLUSCA PELECYPODA CYCLOCARDIA CREBRICOSTATA 06/08775 0001 1 0.72 0.255 0.18 0.,218€~17 X
49C4120102 MOLLUSCA PELECYPODA CYCLOCARDIA CREBRICOSTATA 06/08/75 0002 2 1.45 C.112“0.08 __0.9565-18' X
TrTovmoTmTm T Tt oo - o SUBTOTAL 32,17 T 0.367 0.26 0.313e-17
49C4240201 MOLLUSCA PELECYPODA TELLINA LUTEA ALTERNIDEN 06/08/775 0002 12 8.70 114,013 79.78 0.973E-15‘ . x_x_x_3
TTTUL904 240201 T MOLLUSCA PELECYPODA TELLINA LUTEA ALTERNIDEN 06708775 0001 674,357 0,247 0417 0.211E-17 XXX
SUBTOTAL 18 13.064 114.260 79.95 0.976E=~1S
'_‘5905060301‘_hO%USC1'GAST?OPOD]”MARGAR]TES"OI]VﬁCEU%“' 06708775 0001 "75773.62 770,209 T 0.15 7 0.178E-17 X
4905060301 MOLUSCA GASTROPODA MARGARITES OLIVACEUS 06/08/75 0001 6 4.35 0.082 0.06 0.700e-18 x
SUBTOTAL 11 7.97 0.291 0.20 _  0.248e-17




BERING SEA BENTHOS - GRABS TAKEN DISCOVERER CRUISE 808 " . o 03/23/76 PAGE 12
A _CRUISE 808 STATION 005 PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION
. SAMPLE SAMP COUNT WET WEIGHT PER SQ METER
__TAXON CODE _ TAXON NAME o DATE NO. _NO. PCT GRAMS PCT _ NO.  WWGT _ BIT CRITERIA
4905060402 MOLLUSCA GASTROPODA SOLARIELLA OBSCURA 06/08/75 0002 . 1 0.72 0.029 0.02 0.248€~18 X x
4905490203 T MOLLUSCA GASTROPODA CYLICHNA ALBA ~~ 7 TTTT 06/08/75 0001 170.7277 0.008 0.017 0.683E-19 7 XX X
$331CC00C0__ CRUSTACEA AMPHIPODA .. 06/08/75 0002 1 0.72 0.005 0.00 __ 0,427e-19__ X X __ X
$331211002 CRUSTALEA AMPHIPODA MELITA DENTATA 06/08/75 0001 1 0.72 0.003 0.00 0.256E-19
T 83212205017 CURSTACE AMPHIPDA HAUSTORIIDAE EDUS 06/08/75 0002~ 27 1.457 0,033 "0.02° 0. 282€-18 X
$331260000 _CURSACEA AMPHIPODA ISAEIDA e ... 06/08/7% 0001 1 0,72 0.001 <o.oo__'_ 0.854E-20 X x
5331370500 CRUSTACE AMPHIPODA BATHYMEDON SP. 06708775 0001 1 0.72 0.002 0,00 ‘0.171E-19
T 5331420700  CRUSTACEA AMPHIPODA PARAPHOXUS SP. - T 06/08/75 00017 13 "9,.42  0.058 0.04  0.495e-18 X X
5331420700 CRUSTACEA AMPHIPODA PARAPHOXUS SP. 06708775 0001 2 1.45 0.0 0,01 0.120E~-18 x X
$331420700 _CRUSTACEA AMPHIPODA PARAPHOXUS SP, 06/08/75 0002 _ 13 9,42 ___0.051 _0.04 _ 0.4356-18 X __ X
- SUBTOTAL 28 20.29 0.123 0.09 0.105€~-17
__ 5331420800 _CRUSTACEA AMPHIPODA PHOXOCEPHALUS SP. _ 06/08/75 0002 1 0.72__ 0.079 0.06 __ 0.675€-18
g; 5331500500 CRUSTACEA AMPHIPODA SYNOPIIDAE TIRON 06/08775 0001» 1 0.72 0.005 0.00 0.427E-19
N
T 53231980000 CRUSTACEA AMPHIPODA CAPRELLIDAE — 06/08/75 0002 170,72 77 0.0C1 0,00 0.854E-20
5332020000 CRUSTACEA EUPHAUSIACEA EUPHAUSIIDAE ___  06/08/75 0002 2_1.65_  0.130 0.09 __ 0.111E~-17
OO 68C2C20101 ECHIN, ECHINOIDEA ECHINARACHNIUS PARMA 06/08/775 0002 & 2.90 0.598 0.62 0.511E~-17 x'x X X
(]_68C2020101 _SCHIN. ECHINOIDEA ECHINARACHNIUS PARMA . 06/08/75 0001 ___ 2 1.45 16.520 11.56 __ 0.141E=-15 __ X X X X
T SUBTOTAL T 6 74435 717,118 11,98 0.146E=15
STATION TOTAL _ 138 142.907  _ _ 0.122e-14

SIMPSON INDEX 0,092986 SHANNON DIVERSITY INDEX 2.699628




BERING SEA BENTHOS = GRABS TAKEN DISCOVERER CRUISE 808

03723176 PAGE 13
_CRUISE 808  STATION GO7 _ R ___ _PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION e
SAMPLE SAMP COUNT WET WEIGHT PER SQ METER
TAXON CODE TAXON NAME DATE  NO. __NO. PCT __ GRAMS PCT __ NO.  WWGT _ BIT CRITERIA
40C0000000 NEMERTEANS RHYNCHOCOELA 06/08/75 0003 . 1 0.38 0.008 0.00 0.683E-19 X b X
40C0C0O0C00 _ NEMERTEANS RHYNCHOCOELA 06/09/75 0003 1 0.38 0.042 0.02 __ 0.359e-18 _ X __ X __ X
SUBTOTAL 2 0.76 0.050 0.02 Do 427E-18
4400000000 NEMATODA 06/08/75 0004 1 0.38__ C.CC8 0.00 _0.683E-19
4801000000 POLYCHAETA 06708775 0004 1 0.38 0.024 0,01 0.205€E-18 X X X
___4B01000000__ POLYCHAETA o . ) 06/09/75 0003 1 0.38 0.002 0.00 __ 0.171e=19 x X X
T ' - - B SUBTOTAL ¢ 0.76 0.026 Q.01 0.222€-18
4801C50101 POLYCHAETA SIGALIONIDAE PHLOE MINUTA ____D6/09/75 0003 1 .0.38 __0.010__C.00, 0.854E-19 % X X X X
4801120102 POLYCHAETA PHYLLODOCIDAE PHYLLODOCE GROENLANDICA 06/09/75 0003 1 0.38 0.014 0.01 0.120€-18
—%8061120106 ~ POLYCHAETA PHYLLODOCIDAE ARAITIDES MUCOSA ~ 06/08/75 0006 $770.387 7 0.093 0.04 0.794E-18
48C1120205 _ POLYCHAETA PHYLLODOCIDAE ETEONE LONGA  06/08/75 0004 1_0.38__ 0.004 0.00 0.3426-19 _ X
48C1240103 POLYCHAETA NEPHTYIDAE NEPHTYS COECA 06708775 0003 1 0.38 1.457 0.66 0,124€~16 X X X
= 4801240109  POLYCHAETA NEPTHYIDAE NEPTHYS LONGASETOSA T 06709775 0003 "2 0.76 T 0.240 0.117  0.205e-17 X
o]
v 48C1350101 POLYCHAETA ORBINIIDAE HAPLOSCOLOPLOS PANAMENSIS 06/09/75 0003 12 4.55 _ 0.239_ 0.11 0.204E-17 X X
TTL801390101 7 POLYCHAETA OREINIIDAE HAPLOSCOLOPLOS PANAMENSIS 06/08/75 0004 2 0.76 0.041 0.02 0.350e-18 X X
b 4851390101 POLYCHAETA ORBINIIDAE HAPLOSCOLOPLOS PANAMENSIS 06/08/75 0003 3 1.14 £.091 0.06 0.777e-18 X X
P 48C1350101 POLYCHAETA ORBINIIDAE HAPLOSCOLOPLOS PANAMENSIS 06/08/75 0002 4 1,52 £.069 0.03 0.589E-18 X X
CO——¢8C1390101 " POLYCHAETA ORBINIIDAE HAPLOSCOLOPLOS PANAMENSIS 06/08/75 0006 ~— ~ 4 1,52 0.077 0.04 7 0.657e-18 X X
R op) SUBTOTAL 25 9.47 0.517 0.24 0.441E-17
) —%801421003 " POLYCHAETA SPIONIDAE SPIOPHANES CIRRATA 06708/75 0002 770,387 0.0017 0.00 0.854€-20
48C1490300 POLYCHAETA CIRRATULIDAE THARYX SP, ... Desossrs 0003 1 0.38 0.005 0.00 _ 0.427e-19 X X X
48C1560301 POLYCHAETA OPHELIIDAE OPHELIA LAMACINA 06/0?/75 0003 S 1.89 0.148 0,07 0.126E=17 X
4801560307 POLYCHAETA OPHELIIDAE OPHELIA LAMACINA 06/08/75 0007 1 0.38 0. 0. 0 0. X
~48C1560301 T POLYCHAETA  OPHELIIDAE OPHELIA LAMACINAT T ~06/08/75 0002 167 5,307 1,705 7 0.787 0.146E-16 X
48C1560301 POLYCHAETA OPHELIIDAE OPHELIA LAMACINA 06/08/75 0004 1 0.38 0.111 0.05 0.948E-18 X
48C1560301 POLYCHAETA OPHELIIDAE OPHELIA LAMACINA 06/08/75 0003 1 0.38 0.017 0.01 0.145E-18 X
~ 4801560301 ~POLYCHAETA OPHELIIDAE OPHELIA LAMACINA " 06/08/75 0006 T 1 0.38 0.016 0.01 =77 0.137e=-18 X
4L8C1560301 POLYCHAETA OPHELIIDAE OPHELIA LAMACINA 06/08775 0005 2 0.76 .104 0,05 0.838E-18 X
SUBTOTAL 25 9.47  2.1C61 0.96 0.179e-16
4BC1S60401T Maaaaad daxd Na RN ANKANRARA SRR INNN RN RO NRRS 06/09/75 0003 13 4,92 1.907 0.87 0.163E-16
4801560402 T POLYCHAETA SCALIBREGMIDAE TRAUESIA FORBESII 06708775 0006 "5 1.89 " 0.376 0.17 77 0.3196-17 XX XX
4801560402 POLYCHAETA SCALIBREGMICAE TRAUESIA FORBESII 06/08/75 0004 1 0.38 0.075 0.03 0.640E~18 X X X X
4801560402 POLYCHAETA SCALIBREGMIDAE TRAUESIA FORBESII 06/708/75 0002 2 0.76 0.353 0.16 0.301e=17 X X X X
- Tttt s TTUSUBTOTAL 873.0377 0.802 ' 0.37 0,685E=17




BERING SEA BENTHOS - GRABS TAKEN DISCOVEREN CAUTSE 808 03723778 PAGE 1%

CRUISE 808 STATION 007 _ _ PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION
] SAMPLE SAMP COUNT WET WEIGHT PER SQ METER
__TAXON CODE___  TAXON NAME . DATE  NO, NO. PCT  GRAMS _PCT NO. WWGT  BIT CRITERIA
4801650201 POLYCHAETA AMPHARETIDAE AMPHARETE ARCTICA 06/09/75 0003 2 0.76 0.013 0.01 0.111e~18
T 48C1660000 T POLYCHAETA T TEREBELL [DAE T T T s 06709775 0003 170,38 0.012 0.01" " p.102e-18
5§Q1ééOSOZ__fQLXgﬂAEI&_IEE{?EEL}DA{_POLYF;RRUS“ﬁEpUSA .06/08/75 0003 1_0.38 0.042 0.02 __ 0.359e-18
4801680800 POLYCHAETA SABELLIDAE SABELLA SP. : 06/708/75 0005 1 0.38 6.G01 0.00 0.854E-20
T 49C0000000 MOLLUSCA T T 06/08/75 0004 “170.387 ¢,C11 " C,01 0.939E-19
49C£230101_ MOLLUSCA PELECYPODA SPISULA POLYALMQ_“__._ 06709775 000;"___23_10.98,“30.774 16.03 “0.2535-15 X X X X
64904240117 MOLLUSCA PELECYPODA MACOMA BALTHICA 067/09/75 0003 1 0.38 0.036 0.02 0.307€-18
4904240117 MOLLUSCA PELECYPODA MACOMA BALTHICA i _06s/08/75 0004 1 0.38 0.014 0.01 ____0.120€e-18
774904240117 T MOLLUSCA PELECYPODA MACOMA BALTHICA G6/08/75 0005 1 0.38 0.035 0.02 0.299e-18
SUBTOTAL 3 1,14 0.085 0.04 0.726€-18
T 49042402017 MOLLUSCATPELECYPODATTELLINA LUTEA ALTERNIDEN 06/09/75 0003 1770.38 7 0.047 T 0.02° "0.401E-18 X X X X
L9C4240201 MOLLUSCA PELECYPODA TELLINA LUTEA ALTERNIDEN 06708/75 0006 1t 0.38 11.194 5.10 0.956E~-16 X X X X
4904260201 MOLLUSCA PELECYPODA TELLINA LUTEA ALTERNIDEN __ (06/08/75 0003 o._.2 0.76 29,593 13.49  0,253E-15 X X X X
TTT4904240201 T MOLLUSCA PELECYPODA TELLINA LUTEA ALTERNIDEN 06708775 0002 771 0.38 2.516 1.15 0.215€-16 X X X X
s SUBTOTAL 5 1.89 43.350 19,76 0.370e~15
£~
TTT49CS5C604027T MOLLUSCA GASTROPODA SOLARIELLA 08SCURA™ 'D6/08/75 000317 0.38  C.G98 0.04 " "0.637e-18 X
49C5C60402 MOLLUSCA GASTROPODA SOLARIELLA OBSCURA 06/08/75 0006 1 0.38 €.055 0.03 0,470e-18 X X
___ﬁiF?P69&“?__ﬁ9££2§91_55§789?995~§9&5R1E#EGHQESEURA_,__._.___.06/09/75 0003&..___?__0-76m".C-1é°v_0-084____.0-1446‘17-__3____.1_~______
pa ) SUBTOTAL 4 1.52 0.322 0.15 0.275€-17
CQ 5?05gSOLpl_“ﬂngy§£A«§5§jgppgp5uﬁpg;NIFE§Nﬂﬁﬁqs 06709775 0003 2_0.76 _ 0,087 0.04__ _ 0,743€-18
4905410000 MOLLUSCA GASTROPODA TURRIDAE 06/709/75 0003 2 0.76 0.070 0.03 0.598E-18
4905450203 T MOLLUSCA GASTROPODATCYLICHNA™ ALBA - 06/09/75 0003 7 T2 0.76 770,053 0.027 T 0.453E~18 "X ¥ X
3328050101 _CRUSTACEA CUMACEA DIASTYLIS ALASKENSIS 06/09/75 0003 __ S 1,89 _ 0.052_0.02 _ _ D.444E-18
5331220501 CURSTACE AMPHIPDA HAUSTORIIDAE EDUS ) 06/08/75 0003 1 0.38 0. 0. -0 0. : X
TT75331340302 T CURSTACE AMPHIPODA ANONYX NUGAX - T 06/08/75 0003 T 17 0.38 7 0.653 0.30 T 0.558e-17 "
5321270802 CRUSTACEA AMPHIPODA OEDIC MONCCULOPES ZERNOVI 06/08/75 0002 _ 1_0.38 0,009 0.00  0.768E-19
— 5331370802'”(RusTACEA‘}MPHIPODA‘oeozc'MONOCULOPES"ZERNOVI 06/08/75 0006 17 0.38 0.046 0.02 0.393e-18
SUBTOTAL 2 0.76 0.055 0.03 0.470E-18
""5331370909“-----?sdd}a--X-t-a-kha---ﬁa-~aa'-iiidiii‘”"‘“““"'06/08/75 00027 1 "0.,38 7 0.005 0.00 TTU0.427e-19
5331420700 CRUSTACEA AMPHIPODA PARAPHOXUS $Pe o 06/08/75 0002 2 0.76 0.070 0.03 _ 0.598E-18 _ X __x
5331420700 CRUSTACEA AMPHIPODA PARAPHOXUS sP. 06/08/75 0003 4 1,52 C. 0. : 0 0. X X -
5331420700 CRUSTACEA AMPHIPODA PARAPHOXUS SP. 06/08/75 0004 3 1.4 0.064 0.03 0.546E-18 X X
$331420700 CRUSTACEA AMPHIPODA_PARAPHOXUS SP, 06/08/75 0006 1.0.38 04198 0.09 _ 0.169E-17 X X
5331420700 CRUSTACEA AMPHIPODA PARAPHOXUS SP. 06/08/75 0005 1 0.38 0.041 0.02 0.350E6-18 X X
5331420700 CRUSTACEA AMPHIPODA PARAPHOXUS SP. 06/09/75 0003 4 1,52 0.009 0.00 0.768E-19 X X
. (SUBTOTAL 15 5.68  0.382 ,0.17 _ 0.326E-17 )




BERING SEA BENTHOS = GRABS TAKEN DISCOVERER CRUISE 808

CRUISE 808 STATION 007

__TAXON CODE__ . _TAxON NAME
5333CC0C00 CRUSTACEA DECAPODA
§333060102 AR N N E R R AR A S AR A A A AR R A AR AN N AR RN R R Rk T
$333060102 R R 2SRRI NS ER R R AR RS RZS R R R R 2 R 2 4
5333060102 T X R R R 2222 R R XSRS RARR SR 2SR 2 2 2
66C0CCC000 ECTORPOCTA
66CCCCO000 ECTORPOCTA ™ e T

68C€2020101
68C2C22101

T 68C2C20101 7

TTT68C2C20101 ECHIN. ECHINOIDEA ECHINARACHNIUS PARMA™™

68C2020101
6802020101

6802020101

ECHIN.
ECHIN,
ECHIN.
ECHIN.
ECHIN.

ECHIN,

ECHINOIDEA
ECHINOIDEA
ECHINOIDEA
ECHINOIDEA
ECHINOIDEA
ECHINOIDEA

ECHINARACHNIUS
ECHINARACHNIUS
ECHINARACHNIUS
ECHINARACHNIUS
ECHINARACHNIUS
ECHINARACHNIUS

PARMA
PARMA
PARMA

PARMA

PARMA
PARMA

ECHINOIDEA ECHINARACHNIUS PARMA

S87

SAMPLE SAMP COUNT

DATE NO. NO. PCY
06/08/75 0002 1 0.38
06/08/75 0005 1 0.38
06/08/75 0004 1 0.38
06/08/75 0006 1 0.38
) SUBTOTAL 3 1,14
Q6/08/75 0004 1 0.38
T pé/08/75 0005 T 1 0.38
SUBTOTAL 2 0.76
'06/08/75 0005 12 4.55
06/08/75 0006 5 1.89
. D6/09/75 0003 ___ 17 6.44
06708775 0007 15 5.68
06708775 0002 12 4.55
~06/08/75 0001, 1 0.38
06/08/75 0004 27 10.23
06/08/75 0003 6 2.27
SUBTOTAL 95 35.98

STATION TOTAL 264

SIMPSON INDEX 0.164852

38T

__PERCENTS REFER TO_TOTAL COLLECTIONS AT THIS STATION

WET WEIGHT
GRAMS PCT
0.002 0.00
0.487 0.22
0.330 0.15
2.916 1.33
3.733  1.7C
c.C02 0.00
0.127 0,06
0.129 0,06
“44,034 20,07
0.215 C.10
€.032 0.01
c. c.
10,913 4.97
0.17% 0.08 _
76174 36,72
0.786 0.36
132.333 60.32
219.399

0323176

15

WWGT

0.171e-19

T 0.416E-17

0.282E-17
 0.249€-16
0.319€-16

0,171E=-19

T 0,108E-17

0.110e-17

0.376E-15
0.184E-17

__ 0.273e-18

0 o,
0.932E-16
_0.153E-17
0.650E-15
0.671E=17

. 0.113E-14

0.187e-14

PER SO METER’

NO. 'BIT CRITERIA

.
|

K 2 X X X X

2 X XK X MK M K X

x >

" 'SHANNON DIVERSITY 'INDEX 2.460335

3 3¢ X X XK X XK X

3¢ I X 3¢ M X X




—_CRulse 808

TAXON CODE —

3303C00000 CMIDARIA ANTHOZOA

40C0G02000 ~ NEMERTEANS RHYNCHOCOELA

44C0G00000  NEMATODA

T 48010000007 POLYCHAETA

—
o]
(=]

TTT48C1C50101T POLYCHAETA 'SIGALIONIDAE

oo

(C 4801120000 POLYCHAETA PHYLLODOCIDAE

L8C1120106 7 POLYCHAETA T PHYLLODOCIDAE

BERING SEA BENTHOS - GRABS TAKEN DISCOVERER CRUISE 808

32€0C00000

40C0C00000
40C000000C0

44£0000000
44C0CC0000

4801000000

48C1000000
48C1CC0000

4801000000

4801050101
48C1C50101

48C1120102

48C1120205

4801050101 POLYCHAETA

_STATION 009

. ——TAXON NAME

SPONGES

NEMERTEANS RHYNCHOCOELA

NEMERTEANS RHYNCHOCOELA

NEMATODA
NEMATOQDA

"POLYCHAETA
POLYCHAETA
POLYCHAETA

POLYCHAETA

SIGALIONIDAE
SIGALIONIDAE

PHLOE MINUTA
PHLOE MINUTA
PHLOE MINUTA
POLYCHAETA SIGALIONIDAE PHLOE MINUTA
POLYCHAETA SIGALIONIDAE PHLOE MINUTA

POLYCHAETA

POLYCHAETA PHYLLODOCIDAE

POLYCHAETA PHYLLODOCIDAE ETEONE LONGA

4801120205  POLYCHAETA PHYLLODOCIDAE ETEONE LONGA

T 4801220101 7 POLYCHAETA SYLLIDAE AUTOLYTUS CORNUTUS

480124010q__NEPIHYS_$E:‘

TT4L8C1240109 T POLYCHAETA

4801240103

48C124G109

POLYCHAETA NEPHTYIDAE NEPHTYS COECA
"NEPTHYIDAE NEPTHYS LONGASETOSA
POLYCHAETA NEPTHYIDAE NEPTHYS LONGASETOSA

POLYCHAETA

4801240109

NEPTHYIDAE NEPTHYS LONGASETOSA

TANAITIDES MALULATAT ™

PHYLLODOCE GROENLANDICA 06/09/75

SAMPLE SAMP COUNT
DATE  NO, _ _NO, PCT
06709775 0001 1 0.12
06/09/75 0004 1 0,12
06709775 0002 1 0.12
06/09/75 0007 1 0.12
06/09/75 0006 1 0.12
SUBTOTAL .3 0.37
06/09/75 0005 1 0.12
06/09/75 0002_____ 1 0.12
06/09/75 0004 - 2 0.25
SUBTOTAL & 0,50
06/09/75 0002 1 0.1
06/09/75 0007 1 0.1
06/09/75 0007 1 0.1
06709/75 0001 17 0.1
06/09/75 0001 1 0.1
SUBTOTAL S5_0.6
06/09/75 0001 1 0.12
06/09/75 0006 1 0.12
06709775 00027 17 0.12
06/09/75 0004 1 0.12
06/09/75 000S 1 0.12
SUBTOTAL - 5T 0.62
06/09/75 0004 1_0.12
0006 1 0.1
T 06/09/75 0001 7Y 0.1
06/09/75 0001 1 0.1
T06/09/75 0005 1 0.1
SUBTOTAL 2 0.2
T 06/09/75 0004 170,12
06/09/75 0004 1_0.12
06/09/75 0001 3 0.37
T 06709775 0002 T 1770412
06709775 0005 3 0.37
06/09/75 D006 3 0.37
T T SUBTOTAL 770.87

NN NN
. '

T 0.472 7 0 44 0.403E-17

_PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION

" TTo3/23176 PAGE 16
WET WEIGHT  PER SQ METER
GRAMS PCT _ NO. _WWGT___BIT CRITERIA
. 0. 0 0. X
T 0146 0.16 T 0.125e-17 -
C.712 0.66_____0.608€-17 _X__X__ X
0.005 0.00 0.427€=-19  x x X
0.005 0.00 0.427€=19 x x X
0.722 0.67 C0.616E=17
0.00% 0.00 0.854€-20
. 0.001 0.00 _ __ 0.854€-20 __ i
€.001 C.00 0.854E-20
C.003 0.00 0.256E~19
0.001 0.00 = 0.854£-20 " x x X
€c.CCc2 0.00 0.171E-19 X x X
_ C.001 0.00 __ 0.854E-20 __ X _ X __ X
0.403 0.37 0.344E=-17  x %7 " x
0.019 0.02 0.162E-18 X x° X
0.426 0.39 0.364E-17
0.003 0.00 0.256E=19 X X X X X
_0.007 0.01 __ 0.S98E-19 __ X X X _X X
" 0.C03 0.00 0.256E=19 X X X X X
0.010 0.01 0.854E=19 X X X X X
C.C10. 0.01 0.854E-19 X X X X X
T 0.033  0.03 7 0.282e-18
__0.437 0.40 0.373e-17
1.540 1,43 0.131E=16
" 0.010 0.01 " 0.854E-19
__0.002 _0.00_ 0.171E-19 X
"0.004  0.00 0.342E-19 X
0.006 0.01% 0.512€-19
© 0.001 0.00 T 0.854E-20
_1.793 1.66 _ 0.153E-16
2.280 2.1 0.1956-16 X X X
" 0.054° "0.05 T 0.461E-18 X
0.301 0.28 0.257E~-17 x
0.117 0.11 0.999E=~18 X




BERING SEA BENTHOS = GRABS TAKEN DISCOVERER CRUISE 808

CRUISE 80

TAXON CODE

48C1240111

48C1260201  POLYCHAETA GLYCERIDAE HEMIPODUS BOREALIS

8 STATION 009

_TAXON NAME o

_ PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION

POLYCHAETA NEPHTYIDAE NEPHTYS FERRUGINEA

4801270103 POLYCHAETA GONIADIDAE GLYCINDE ARMIGERA

4801280103

4801390101
48C1350101
48C1390101

POLYCHAETA ONUPHIDAE ONUPHIS IRIDESCENS

T POLYCHAETA ORBINIIDAE’
POLYCHAETA ORBINIIDAE
POLYCHAETA ORBINIIDAE

T 4801390101 POLYCHAETA ORBINIIDAE

48C1370101

POLYCHAETA ORBINIIDAE

TT48C14002007 POLYCHAETA PARAONIDEE ARICIDEA SP

HAPLOSCOLOPLOS
HAPLOSCOLOPLOS
HAPLOSCOLOPLOS
HAPLOSCOCLOPLOS
HAPLOSCOLOPLOS

4801400300 POLYCHAETA PARAONIDAE PARAONIS SP _

L81

T 48C1421007 POLYCHAETA NERINIDES SPIOPHANES BOMBYX
POLYCHAETA NERINIDES SPIOPHANES BOMBYX
- 48C1421007 _ POLYCHAETA NERINIDES SPIOPHANES BOMBYX __

0

48C1430101 POLYCHAETA MAGELONIDAE MAGELONA JAPONICA

TTT48C1490401 TPOLYCHEATA CIRRATULIDAE CHAETOZONE SETOSA

48015606071 Masddaadadd AN bh kA AN AN AR RAARR R AR R AR R R AN AR

4801420501

48GC1421001

48014590300

48C1560301 POLYCHAETA
4801560301 T POLYCHAETA
48C1560301 POLYCHAETA
48C1560301 POLYCHAETA
48C1560301 POLYCHAETA
48C1560301 POLYCHAETA

OPHELIIDAE
CPHELIIDAE
OPHELIIDAE
OPHELIIDAE
OPHELIIDAE
OPHELIIDAE

4801560401
4801560401

48C1560401
48C1560401

POLYCHAETA SPIONIDAE PRIONOSPIO MALMGRENI

POLYCHAETA CIRRATULIDAE THARYX SP,

OPHELIA
OPHELIA
OPHELIA
OPHELIA
OPHELIA
OPHELIA

LAMAC]
LAMACI
LAMACI
LAMACI
LAMACI
LAMACI

IS A REE RS AR R RERERERERESRERSSR NS R X
IAZEA RS2SRRSR RS RR R R RS RR NSNS

(22 R AR RS2 ARRER R RS R R RRRRRRERRR 2R 2]
[ E2 R EXZEEREEEENZEESSRZEESA SRR SRR RS SR R RN

4801390102 POLYCHAETA ORBINIIDAE HAPLOSCOLOPLOS ELONGATUS

SAMPLE SAMP COUNT

o DATE NO.  NO, PCT
06709775 0007 2 0.25

T T 06/09775 0007 1 0.12

06/09/75 0004 1 0.12

06/09/7S 0001 2 0.25

PANAMENSIS =~ 06/09/75 0002~~~ '8 1,00
PANAMENSIS 06/09/75 0005 12 1.50
PANAMENSIS 06/09/75 0004____ 10 1.25
PANAMENSIS 06/09/75 0007 S 0.62
PANAMENSIS 06/09/75 0006 7?7 0.87
o SUBTOTAL 42 5.24
06/09/75 0001 8 1.00

T T 06409175 0007 T 170,127
o D6/09/75 0007 ___ 10,12
06/09/75 0001 3 0.37

- ~T06/09/75 0001 27 0.25
06/709/75 0002 1 0.12

_06/09/75 0006 1 0,12

SUBTOTAL 4 0,50

R _06/09/75 0005_ 1 0.12
06/09/75 0004 2 0.25

T 06/09/75 0001 3 70.37

NA 06709775 0001 ____ 9 1.12
NA 06/09/75 0005 5 0.62
NA 06/09/75 0004 8 1.00
NA . 06/09/75 0002 ___ 1 0.12
NA 06/09/75 0006 6 0.75
NA 06/09/75 0007 1 0.12
SUBTOTAL 30 3.75

06/09/75 0006 2 0.25

06/09/75 0005 7 0.87

T 06/09/75 0002 T 37 0.37
06709775 0002 4 0.5¢C
___06/09/75 0004 3 0.37
SUBTOTAL 19 2.37

0323176

PAGE

1?7

WET WEIGHT PER SQ METER
GRAMS PCT _ NO. WWGT  BIT CRITERIA
0.198 0.18 0.169€-17
£.005 0.00  0.427e-19
0.056 0.05 _ 0,478e-18 _
0.052 0.05 0.444E=18
0,096 0,09 ~  0,820E=18 XX
0.152 0.14 0.130€-17 X X
0.140 _0.13 ____ 0.120E=-17 X___x
0.101 ~ 0.09 0.862E-18 x T Tx
0.135 0.12 0.115€6=17 X X
C.624 0.58 0.533E~=17
0.130 0.12 C.111E-17 X X

TC.C01 T 0.00°  0.854E-20

_0.001_ 0.00 _ 0.854E=20

0.016 0.01 0.137€~18
€.009 0.01° 0.768€-19 X X
0.007 0.01 0.598€-19 X X

C.CC3 -0.00 __ D,256E=19 X %
0.019 0,02 D.162€-18
0.016 0,01 0.137e-18 X
0.016 0.01 0.1376~18 X X X
0.007 0.01  0.598E-19

0.690 0.64 ____ 0.589E~17 X
0.057 0.05 0.487€-18 X
0.145 0,13 0.124E=-17 X
€C.C02 0,00 _ 0.171E-19 X
0.046 0.04 0.393E~18 X
0.004 0.00 0.342E-19 X
C.544 C.87 __ 0.806E-17
0.962 0.89 0.821€-17

2,857 _1.90 0.176€-16

0.030 " 0.03 " 0.256€E-18
1.792 1.66 0.153E-16
0.426 0.39 _ 0.364€-17
5,267 4.87 0.450E-16




-~

TTBERING SEA BENTHOS - GRABS TAKEN DISCOVERER CRUISE 808

— CRUISE 808  STATION 009

___TAXON CODE _ TAXON NAME

4801560402 POLYCHAETA SCALIBREGMIDAE TRAUESIA FORBESII

03723776

_PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION

4801560402 _POLYCHAETA SCALIBREGMIDAE TRAUESIA FORBESII

___4B8C1580101_ POLYCHAETA CAPITELLIDAE CAPITELLA CAPITATA
T 48C1580107 POLYCHAETA CAPITELUIDAE CAPITELLA CAPITATA

T 4801610000 POLYCHAETA MALOANIDAE
48C1610000 POLYCHAETA MALDANIDAE
4801610000 POLYCHAETA MALDANIDAE

SAMPLE SAMP
DATE NO. _ NO

06/09/75 0007
06/09/75 0001 _
SUBTOTAL 1

.06/09/75 0007______

'06/09/75 0006

SUBTOTAL

T 06/09/75 0006

48C1616000° POLYCHAETA MALDANIDAE

48C1610902 7 "POLYCHAETA MALDANIDAE PRAXILLELLA PRAETERMISSA

6801620201 POLYCHAETA OWENIIDAE MYRIOCHELE HEERI

48C1640201 POLYCHAETA PECTINARIIOAE CISTENIDES BREVICOMA

t;”4801ékOZOZ’"?OLYCHAETA_PECIINARronE’cxsrenxoes GRANULATA
[o]

48C1650201 POLYCHAETA AMPHARETIDAE AMPHARETE ARCTICA
TTTLEC1650201T POLYCHAETA TAMPHARET IDAE AMPHARETE ARCTICA
b~ 4801650201 POLYCHAETA AMPHARETIDAE AMPHARETE ARCTICA
(Q 4801650201 POLYCHAETA AMPHARETIDAE AMPHARETE ARCTICA

4801650201 " POLYCHAETA AMPHARETIDAE AMPHARETE ARCTICA -

06/09/75 0001

48C1660000  POLYCHAETA TEREBELLIGAE -
801660800 POLYCHAETA TEREBELLIDAE POLYCIRRUS SP.

48C1680101 POLYCHAETA SABELLIDAE CHONE GRACILIS

KRR I NN R AR R R AN

AARANARN R AR RSN AN R RN

TTA9C1120205 T seweaniaiiny
4906000000 MOLLUSCA PELECYPODA

4904020201 MOLLUSCA PELECYPODA NUCULA TENUIS
5905020201 MOLLUSCA PELECYPODA NUCULA TENUIS

—5?C4030502 HOLLUSCA PELECYPODA YOLDIA HYPERBOPXA

.

4904C30504 MOLLUSCA PELECYPODA YOLDIA SCISSURATA

2906120107 "MOLLUSCA™PELECYPODA CYCLOCARDTA VENTRXCOSA

06/09/75 0001 — 1.0C°
SUBTOTAL 20 2.50
06/09/75 0007 170,127
__06/09/75 0006 1 0.12
06/09/75 0007 1 0.12
T 06/09/75 0004 1 0.12°
_ 06/09/75 0007 1 0.12
06/09/75 0007 1 0.12
06/09/75 0005 1 0.12
SUBTOTAL ~ = — 27°0.25
06/09/75 0001 2 0.25
046709775 0001 1 0.12
06709775 0006 RT0.25

06709775 0007

06/09/75 0002

06/09/75 0001
SUBTOTAL

06709775 0004

06/09/75 0001
06/09/75 0004~ .
06/09/75 0004

06/09775 0005

06709775 0007
06/09/75 0002

0.37

T0.62 7

3

5°

1 0.12
3 0.37
8

0

WET WEIGHT
GRAMS PCT
0.1647 0.14
2.197 2.03
2.344  2.47
€.C01 _C.00
0.002 ~0.00
0.003 0.00
0.003 0,00
0.024 Q.02
C.C03 0.00
C.C63 0.06
0.093 0.09
0.C11 0.01
. 0.027 0.02
0.108 0.10
'0.889  0.827
0.017 0.02
0.043 Q.06
0.008 0.01
€.020 - 0.02
0.047 0.06
0.135 0.12
“0.0117 0,017
0.013 0.01
0.0068 0.01
c.cCs C.o0
_0.005 0.00
0.003 0.00
0.083 0.08
" 0.086 " 0.08
1,619 1,31
1.183 1.09
~0.106 770,10

_—1 012

COUNT

. PCT
2 0.25
9 1.12
1 1.37
1 0.12
170,12
2 0.25
10,1
1 0.1
1. 0.1
1 0.1
4 0.5
%4 0.5
1 0.12
170,127

PAGE
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PER SQ METER

T 0.256E=19

0.427€-19

__NO.  WWGT

0.126€-17
0.188E-16

0,200e-16
_ D.B854E-20

0.171e-19
0.256€~19

0.2C56-18

. 0.2%6E-19

0.538¢e-18
0.794E-18

'0.939e-19
D.231E-18

0.922€~18

0.759€-17

0.145€-18
0.3676-18
0.683€~-19
0.171e~-18

0.401€E-18"

0.115¢€-17

o[

_BIT CRITERIA_

XX XX

0.939€-19

0.111E-18_

0.683€-19

0.427€-19

0.256E-19
0.709e-18

0.734e-18

0.121€-16

0.101E-16

» X

» x

C > M

»

|

o M

0.905e-18




"BERING SEA BENTHOS - GRABS TAKEN DISCOVERER CRUISE 808

03723776 PAGE 19
N CRUISE 808 STATION 009 __PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION
SAMPLE SAMP COUNT WET WEIGHT PER SQ@ METER
TAXON CODE _ TAXON NAME DATE NO. _ NO. PCT GRAMS PCT _ NO. WW6T  BIT CRITERIA
4904120102 MOLLUSCA PELECYPODA CYCLOCARDIA CREBRICOSTATA 06/09/75 0007 1 0.12 0.002 0.00 0.171E-39 x
4904120102 MOLLUSCA PELECYPODA CYCLOCARDIA CREBRICOSTATA  06/09/75 0004 2 0.25 1,473 1.36 _ 0.126€-16 X __
T 4904120102  "MOLLUSCA PELECYPODA CYCLOCARDIA CREBRICOSTATA 06709775 0002 4 0.50 1.725 1.6C D.147E-16 X
SUBTOTAL ?7 0.87 3.200 2.96 0.273E-16
49041502017 MOLLUSCA PELECYPODA AXINOPSIDA SERRICATA 77 06/09/75 0002 T2 0.25 0.003 0.00 77 0.256E-19 X X X
" 4904180100 MOLLUSCA PELECYPODA MYSELLA SP, o 06/09/75 0002 1 Q.12 0.001 0.00  0.854E-20 X X __ X
TTT49C4 1801007 MOLLUSCA PELECYPODA MYSELLA SP, 7 77 7T 06409775 0001 2 0,25 .08 0.01 0,683E-19 X X X
49C4180100 MOLLUSCA PELECYPODA MYSELLA SP. 06/09/75 0004 2 0,25 €C.007 0.01 0.598E~19 X X X
o o o SUBTOTAL 5 0.62 C.C16 0.0% _0.137g-18
4904230101 MOLLUSCA PELECYPODA SPISULA POLYNUMA 06/09/75 0004 8 1.00 7.969 7.37 0.680E-16 X X X X
__ 4904230101 MOLLUSCA PELECYPODA SPISULA POLYNUMA __ ___ 06/09/75 0005 __ 20 2.50 16.400 15.18 _  0.140E-15 _ X X X X
4904230101 MOLLUSCA PELECYPODA SPISULA POLYNUMA 06709775 0007 12 1.50 10.008 9.26 0.854g~16 X X X X
4904230101 MOLLUSCA PELECYPODA SPISULA POLYNUMA 06709775 0006 16 2.00 8.218 7.60 0.702€~16 X X X X
49C4230101 MOLLUSCA PELECYPODA SPISULA POLYNUMA _ 06/09/75 0001 11 1,37 1.C04 C€.93 _ 0.857g-17 _ X X_X X
T 49C4230101 T MOLLUSCA PELECYPODA SPISULA POLYNUMA 06709/75 0002 31 3.87 15.488 14.33 0.132e-15 XX xx
SUBTOTAL 98 12.23 55.087 54.68 0.504E-15
. 49042401007 MOLLUSCA PELECYPODA MACOMA s, 77T g6s09/75 0002 1 0.12 7 0,004 0.00 0.342e-19
® 4904240100 MOLLUSCA PELECYPODA MACOMA SP. 06709775 0004 1 0.12 0.052 0.05 0.444E-18
e o L o S SUBTOTAL 2 _0.25 _C.056 0.05 ___ D.478£-18
4904240201 MOLLUSCA PELECYPODA TELLINA LUTEA ALTERNIDEN 06/09775 0005 2 0.25 0.091 0.08 0.777e-18 X X X X
|-o 49C4260201 MOLLUSCA PELECYPODA TELLINA LUTEA ALTERNIDEN __ 06/09/75 0007 1 0.12 7.372 6.82 . 0.629€=16 ___ X_X X X
LD 4904240201 MOLLUSCA PELECYPODA TELLINA LUTEA ALTERNIDEN  06/09/75 0002 1 70,12 8.986 8.32 0.767€-16 X XXX
X SUBTOTAL 4 0.50 16.449 15,22 0.140E-15
~L9C435010% " MOLLUSCA PELECYPODA ASTHENOTHAERUS ADAMSI — "~ 06/09/75 0002 — "1 70.12° 0.005 0.00 0.427E-19
4904350101 MOLLUSCA PELECYPODA ASTHENOTHAERUS ADAMSI 06709/75 0007 3 0.37 0.012 0.01 0.1C2E-18
N - N e . ] B SUBTOTAL 4 0.50 0.017 0.02 _ 0.14SE-18
49C4350200 MOLLUSCA PELECYPODA THRACIA SP. 06709775 0006 1 0.12 0.017 0.02 0.145E-18 X
74605060402 T MOLLUSCA GASTROPODA SOLARIELLA OBSCURA "06/09/75 0007 1 0.12  0.134  0.12 0. 114g=-17 X X
4905060402 MOLLUSCA GASTROPODA SOLARIELLA OBSCURA 06/09/775 0005 2 0.25 06.026 0.02 0.222e-18 X X
___49G5060402 MOLLUSCA GASTROPODA SOLARIELLA OBSCURA  06/09/75 0004 _ 1 0.12 0.016 0.01 0.137E-18 _ x___ X
49C05C60402 ~ MOLLUSCA GASTROPODA SOLARIELLA O0BSCURA 06/09/75 0002 1 0.12 C€.185 0.17 0.158E~17 X b
SUBTOTAL 5 0.62 C.361 0.33 0.308E-17
TT4905180101 T MOLLUSCA GASTROPODA TACHYRYNCHUS EROSUS T 06709775 00017 T 1 0.12 770,106 0.10° ‘0.888E-18 3
4905250200 _MOLLUSCA GASTROPODA NATICA 5P, 06/09/75 0006 1 0.12 0.188 0.17 _  0.161E~17
49C5250400 MOLLUSCA GASTROPODA POLINICES SP, 06/09/75 0002 1 0.12 2.763  2.56 0.236€~-16
TTL905250401 7 MOLLUSCA GASTROPODA POLINICES NANUS -~ 06/09/75 0005 1 0.12 ~0.037 0.03° "0.316E-18
4905250401 MOLLUSCA GASTROPODA POLINICES NANUS 06/09/75 0007 1 0.12 0.197 0.18 D.168E=-17
4905250401 MOLLUSCA GASTROPODA POLINICES NANUS _  06/09/75 0001 _ 1 0.12 0.028 0.03  0.239€-18 _
TTT4905250401 T MOLLUSCA GASTROPODA POLINICES NANUS 06709775 0002 2 0.25 0.420 0.39 0.359€=-17
SUBTOTAL S 0.62 C.682 0.63 0.582e-17




BERING SEABENTHOS = GRABS TAKEN DISCOVERER CRUISE 808 .

CRUISE 808 STATION 009

SAMPLE SAMP COUNT

___TAXON CODE _ TAXON NAME e DATE NO. _ NO., PCT
4905410000 MOLLUSCA GASTROPODA TURRIDAE 06/09/775 0002 1 0.12
__49C5410000 _MOLLUSCA GASTROPODA TURRIDAE ~~ ~  ~ 06/09/75 0006 1 0.12
4905410000 T MOLLUSCA GASTROPODA TURRIDAE 06/09/75 0005 = 17 0.12
49C5410000 MOLLUSCA GASTROPODA TURRIDAE 06/09/75 0004 2 0.25
e o _ o e . SuBTOTAL .5 . 0.62
4905410400 J./KJUZJ//MOLLUSCA GASTROPODA OENOPOTA SP, 06/09/75 0007 4 0.50
4905410400  J./KJU/J//MOLLUSCA GASTROPODA OENOPOTA SP. 06/09/75 0001 2_0.25
_— SUBTOTAL 6 0,75

L9CS4%90203 AMOLLUSCA GASTROPODA CYLICHNA ALBA 06709775 0001 2 0.2

4905490203 MOLLUSCA GASTROPODA CYLICHNA ALBA 06709/75 0004 2 0.2

kn 4905460203 MOLLUSCA GASTROPODA CYLICHNA ALBA 06709775 0005 1 0.1

w0 ) ) B SUBTOTAL 5 0,6
5318020000 CRUSTACEA THORACICA BALANIDAE 06/09/75 0001 129 16.10

$323C00100 ~ CRUSTACEA NEBALIACEA NEBALIA SP.

$323C00100 CRUSTACEA NEBALIACEA NEBALIA $P,
5323G00100 CRUSTACEA NEBALIACEA NEBALIA SP,
e R R e - RS
ol
(=]

$327030000 CRUSTACEA MYSIDACEA MYSIDAE

5328040304 CRUSTACEA CUMACEA EUDORELLOPSIS DEFORMIS

§3280500007 CRUSTACEA CUMACEA DIASTYLIDAE
__ 5328050101  CRUSTACEA CUMACEA
5328C50101  CRUSTACEA CUMACEA
$328CSC101 CRUSTACEA CUMACEA

DIASTYLIS ALASKENSIS
DIASTYLIS ALASKENSIS
DIASTYLIS ALASKENSIS

5328050103 CRUSTACEA CUMACEA DIASTYLIDAE DIAS,

TT5331C000007 CRUSTACEA AMPHIPODA
5331000000 CRUSTACEA AMPHIPODA

5331C20101 CRUSTACEA AMPHIPODA AMPELISCA MACROECEPHALA
5331020101 CRUSTACEA AMPHIPODA AMPELISCA MACROECEPHALA

$331020101 CRUSTACEA AMPHIPODA AMPELISCA MACROECEPHALA

TT 5331020202 CRUSTACEA AMPHIPODA BYBLIS EAIMANDI

5331150203 CRUSTACEA AMPHIPODA COROPHIUM CRASSIGORNE
$331150203  CRUSTACEA AMPHIPODA COROPHIUM CRASSIGORNE

06709775

BIDENTATA

06/09/75 0002 17

06/09/75 0007
06/09/75 0005
SUBTOTAL

06/09/75 0004

06709775 0006
- 06/09/75 .
06709775 0004
06/09/75 D001
SUBTOTAL

0go?

.

06709775 0001

06/09/75 0005
SUBTOTAL

06709775 0006

06/09/775 0007

T06/09/75 0006
SUBTOTAL

'06/09/75 0001

06/09/75 0001
06/09/75 0002
SUBTOTAL

0007 __

£ s

T 06/09/75 0007

1 0.12
2 0.25
277 0.25
0.1
0.1
0.2
0.5
1 0.1
iT0.12
1 0.12
0.25
1 0.12
1 0.12
270.25
4 0.50
1770.12
1 0.
3 0.
4 0.

~N N VYWD

~ [« RV 3 VIV

WV
O~

WET W

_ GRAMS

g.C25
C.040
0.020
0.0¢68
0.153

0.123
C.C4C

10,183

C.008

"0.065

0.030

. 0.103

0.

T 0,001

0.004
0.005
0.010

€.001

0.002

- 0.015

0.020

" 6.008

0.034
0.062

C.017

“€.C55

0.047
0.102

0.066
0.030
0.001
0.097

- 0.005

0.001

1 0.005

0.006

EIGHT
PCT

0.02
0.0¢4

T03/23/76 TTTTTTRAGE T 20—

PgRCENTS.REFERHTO TOTAL COLLECTIONS AT THIS STATION

PER SQ METER

__NO.

o o
.
[N e
oo

0.00
0.01

 0.00
0.00
0.01
0.02

0.0%

0.03
0.06

0.02

€.05"
0.04
0.09

0.06
0.03
0.00
c.09

0.00

0.00
0.00
0.01

0.47CE~18

_ 0.871E-18

' 0.854£~20

T 0.139E-17

T 0.854E-20

_ 0.854E-20

“0,128E-18"

0.213E-18
0.342E-18
0.171E~18
0.581€-18
0.131€-17

WWGT _ BIT CRITERIA

0.105€e-17
0.342€~18

0.683E-19 __ X
0.555€-18" X
0.256€-18 X
0.879E-18

XX
XX
x X

0 0. X X

0.342€-19
0.427e-19 L

0.854E-19

93

0.171E-19 X X

0.171e-18

0.683€E-19
0.290E-18
0.529E-18

0.145E-18

»
o
»

0.401€-18

0.564E-18
0.256€-18

0.828E-18

0.427€=-19" X x X

0.854E-20
0.427E-19
0.512E~19




BERING SEA BENTHOS -~ GRABS TAKEN DISCOVERER CRUISE 808

____CRulse 808

5331220501
5331220501

5331220501

5331260000

5331260303 CRUSTACEA AMPHIPODA PROTOMEDEIA GRANDIMANA

CURSTACE AMPHIPDA
— _ CURSTACE AMPHIPDA

5321220501 CURSTACE AMPHIPDA
CURSTACE AMPHIPDA

__STATION 009

_ TAXON NAME

HAUSTORIIDAE
HAUSTORIIDAE
HAUSTORIIDAE
HAUSTORIIDAE

CURSACEA AMPHIPODA ISAEIDA

EDUS
EDUS
EDUS
EDUS

5331340000 CRUSTACEA AMPHIPODA LYSIANASSIDAE

5331341406

5331341406
5331341406

|

533137C000

-

=
]
faart

53313721302

CRUSTACEA AMPHIPODA HIPPOMEDON
5331361406 CRUSTACEA AMPHIPODA HIPPOMEDON
CRUSTACEA AMPHIPODA HIPPOMEDON
CRUSTACEA AMPMIPODA HIPPOMEDON

03723776

___ PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION

KURILIOUS

KURILIOUS _

KURILIOUS
KURILIOUS

CRUSTACEA AMPHIPQODA OEDICEROTIDAE

5331370504 CRUSTACEA AMPHIPODA BATHYMEDON NANSENI

5331370505 CRUSTACEA AMPHIPODA BATHYMEDON OBTUSIFRONS

CRUSTACEA AMPHIPODA PONTOCRATES ARENARIUS

F2T5331420700 CRUSTACEA AMPHIPODA PARAPHOXUS SP.
CRUSTACEA AMPHIPODA PARAPHOXUS SP.

(O 5331420700
(L2 S—

5331420704
5331420704

CRUSTACEA AMPHIPODA PARAPHOXUS MILLERI
CRUSTACEA AMPHIPODA PARAPHOXUS MILLERI
5331420704 CRUSTACEA AMPHIPODA PARAPHOXUS MILLERI

5331420707 CRUSTACEA AMPHIPODA PARAPHOXUS OBTUSIDENS

5331420707

$331440100 CRUSTACEA AMPHIPODA

CRUSTACEA AMPHIPODA

PARAPHOXUS OBTUSIDENS

PODOCERIDAE DULICHIA

5322020906 T CRUSTACEA EUPHAUS. EUPHAUS. THYSANOESSA RASCHIT

?3}311Q20} CRUSTACEA DEC. PAGURIDAE PAGURUS

6802020101 ECHIN,
68C2C20101 ECHIN,
T68C202010%V T ECHIN,
6802020101 ECHIN.
68020201017 ECHIN.

T &8C2C20101 7 ECHIN. ECHINOIDEA ECHINARACHNIUS

ECHINOIDEA
ECHINOIDEA
ECHINOIDEA
ECHINOIDEA
ECHINOIDEA

ECHINARACHNIUS
ECHINARACHNIUS
ECHINARACHNIUS
ECHINARACHNIUS
ECHINARACHNIUS

PARMA
PARMA

PARMA
PARMA
PARMA

ALEUTICUS

PARMA ™

06/09/75 0002

SAMPLE SAMP COUNT
DATE NO. _NO. PCT
06/09/75 0002 3 0.37
067/09/75 0007 1 0.12
06/09/75 0005 2 0.25
06/09/75 0003 1 0.12

SUBTOTAL 7._0.87
06709775 0005 1 0.12
T06/09/75 0002 S 0.62
064/09/75 0001 ____ 0 _O.
06709775 0002 2 0.25
~06/09/75 0002 ____ 1 _0.12
06/09/7% 0004 1 0.12
06/09/75 0006 1 0.12
SUBTOTAL 5 _0.62
06709775 0006 2 0.25
06/09/75 0002 4 0.50
06/09/75 0001 1 0.12
06/09/75 0005 1 0.12
06709775 0005 " 773 0.37
06709775 0004 3 0.37
SUBTOTAL 6 _0.75
06/09/75 0004 3 0.37
06709775 0006 1 0.12
06/09/75 0001 S 0.62
SUBTOTAL 9 1.12

‘06709775 0006 ‘"

PAGE
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WET WEIGHT  PER $Q METER
GRAMS PCT NO.  WWGT _ BIT CRITERIA
C.C09 0.0 0.768E-19 X
0.001 0.00 _ 0.854€E-20 X
0.01% 0,01 0.939E-19 X
6.006 0.01 0.512e-19 X .
0.027 0.02 _____ 0.231€-18
0.002 £.00 0.171€=-19 x X
" 0,007 0.01 ~ 0,598E-19 X X
0.002 0.00 __ 0,1718=19
0.021 0.02 0.179E-18
0.002 0.00 ____ 0.171E-19
0.076 0.07 0.649E-18
C.040 0.04 0.3426-18
0,139 0.13___ 0.119E=-17
£.c13 0.01 0.111¢-1
£E-18 «t
T 0.008 0.0177  0.683E-19 U
rﬁ
_ 0.004_ 0.00 0.342E=19
€.001 0.00 0.854E-20
0.026 0.02 ° ~0.222e~18 ~TTTxTTTx
0.030 0.03 0.256E-18 X X
0,056 0.05 ___ 0.478€-18
0.004 0.00 0.342E-19
0.0064 D0.00 __ 0.362E=-19
c.Ccc4 c.00 0.342E-19
0.012 0.01 0.1026-18
T70.017  0.01 0.939€=19 X
0.006 0.01 0.512E-19 X
SUBTOTAL ) 0.077 0.02 __ 0.145€=-18
06/09/75 0004 1 0.12 0.002 0.00 0.171€=19
06/09/75 0001 "4 70.50 0. 0. T 0.
06/09/75 0005 1 0.12 06.081 0.07  0.692e-18
06/09/75 0006 54 6.74 ° 0.308 0.29 0.263E-17 X X X X
06/09/75 0007 47 5.87 0.234 0.22 0.200e-17 XX X X
"06/09/75 0005 ™77 34 4,267 C.758 0.70 T D.647E-17 XX
06/09/75 000¢ 21 2.62  0.116 0.11 0.950E-18 X X X X
06/09/75 0002 20 2.50 0.100 0.09 0.854E-18 X X X X
06709775 0001 7 56 6.99 0.811 0.75 777 0.692E-17 7T x X' xxT
SUBTOTAL 232 28.96  2.327 2.15 0.199E-16




—CRUISE 8O3 STATION 009 _
TAXON CODE TAXON NAME

BERING SEA BENTHOS ~ GRABS TAKEN DISCOVERER CRUISE 808

__PERCENTS REFER TO TOTAL

6804120200

ECHINODERM PSOLUS SP,

SAMPLE SAMP cou
. DbATE NO.  NO.
06709775 0001 1

T TTSTATION TOTAL 7801

SIMPSON INDEX 0.130665

TTe3723776 PAGE 22

COLLECTIONS AT THIS STATION

NT WET WEIGHT  PER SQ METER
PCT GRAMS PCT  NO.  WWGT BIT CRITERIA
0.12 0.020 0.02 0.171€-18

7 108.064 T 0.923e-15"

SHANNON DIVERSITY INDEX 2.922104

¢6T]

199

g61




CRUISE 808 SYATION 013 e
TAXON COOE ~~ ~ TAXON NAme
00C0000000 I R T R AR RS RS S

CCCCCCCoo0 RN RS R TR R IR AR R R AR R AR AR R RN RN AN R TR AN AR RN

3301000000 CNIDARIA HYDROZOA

T 40COC00000™ NEMERTEANS RHYNCHOCOELA

~—48C1000000 “POLYCHAETA

40C0000000
40CCC00C00

40C0C00000

L4COCCCOCO  NEMATODA

48C1000000

T 4801010806 POLYCHAETA POLYNOIDAE HARMOTHOE IMBRICATA )

4801C10806

4801000000 POLYCHAETA

BERING SEA BENTHOS - GRABS TAKEN OTSCOVERER CRUISE 808 o

NEMERTEANS RHYNCHOCOELA
NEMERTEANS RHYNCHOCOQELA

NEMERTEANS RHYNCHOCOELA

POLYCHAETA

POLYCHAETA POLYNOIDAE HARMOTHOE IMBRICATA

© 48C1010806 POLYCHAETA POLYNOIDAE HARMOTHOE IMBRICATA
w
48C1€50101 POLYCHAETA SIGALIONIDAE PHLOE MINUTA
43?1;50101”_POLYCHAEti”§IGAFION}DAE PHLOE MINUTA
w
CY 4801120205 POLYCHAETA PHYLLODOCIDAE ETEONE LONGA N

4801120205 POLYCHAETA PHYLLODOCIDAE ETEONE LONGA

4801120205

48C1220501 POLYCHAETA SYLLIDAE TYPOSYLLIS ALTERNATA

POLYCHAETA PHYLLODOCIDAE ETEONE LONGA

T 4801230400 NEREIS SsP.
4801240105 POLYCHAETA NEPHTYIDAE NEPHTYS PUNCTATA
4801240109 POLYCHAETA NEPTHYIDAE NEPTHYS LONGASETOSA
4BC1240109 POLYCHAETA NEPTHYIDAE NEPTHYS LONGASETOSA
T 48L1240109 T POLYCHAETA NEPTHYIDAE NEPTHYS LONGASETOSA
4801240109 POLYCHAETA NEPTHYIDAE NEPTHYS LONGASETOSA
4801240109 POLYCHAETA NEPTHYIDAE NEPTHYS LONGASETCSA
TTTL801240109 T POLYCHAETA NEPTHYIDAE NEPTHYS LONGASETOSA

TTTL801240117 POLYCHAETA NEPHTYIDAE NEPHTYS FERRUGINEA

SAMPLE SAMP COUNT
DATE NO.  NO. PCT
06/07/7% 0005 1 0.36
06/07/75 0001 2 0.61

SUBTOTAL 3 0.91
__ 06/07/75 0001 O O.
06/07/75 0002 1 0.30
06/07/75 0004 1 0.30
06/07/75 0003 1 0.3C
06/07/75 0005 1 0.3C
SUBTOTAL e 1.2
06/07/75 0001 1 0.30
06707775 0001 1 0.3C
06/07/75 0003 1 0.30
06/07/75 0004 1 0.30
SUBTOTAL 377 0.91
06/07/75 0004 1 0.30
06/07/75 0003 772 0.61
06/07/75 0006 1 0.30
SUBTOTAL 6 1222
06/07/75 0005 1 0.30
06/07/75 0002 2 0.61
SUBTOTAL 37 0.91
06/07/75 0002 1 _0.30
T 06/07/75 0003 T 1770.30
06/07/75 0006 1 0.3C
SUBTOTAL 3 0.9
06/07/75 0001 2 0.61
‘0640777570001 5 1.52
_06407/75 0003 2 0.61
06/07/75 0003 7 2.13
06707775 0004 1 0.30
06/07/75 0005 ~ 78 "2.44
06/07/75 0001 2 0.61
06/07/75 0002 4 1,22
06/07/75 0006~ 3 0.91
SUBTOTAL 25 7.62
06707/75 0006 170,30

TTTTTo3r23176

_ PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION

PAGE 23

WET WEIGHT PER SQ METER
GRAMS PCT NO. WWGT  BIT CRITERIA
C.001 0.00 0.854E-20
£.003 0,01 _ _ 0.256E=-19
0.004 0.02 0.342E-19
0. 0. o o. I _
0.005 0.02 0.427E-19 X X X
c.C2% 0.10 0.179€-18 % X X
0.017 ~0.08° "0.1456-187 X X X
t.019 0.09% 0. 1626-18 X H X
0.062 0,29 _ 0.529€-18
0.001 0.00 0.854€=-20
0.075 0.35 ~ 0,640E-18 ~ X X X
0.457 2.12 0.390€-17 X X X
0.029 0.13 0.248E-18 X X %
"0.561 2.607 T 0.479E-17 s
0.0¢2 0.19 __ 0.359e-18 T3
0.189 0.88 7 0.161E-17
0.062 0.29 0.529E-18
0.293 1.36 _ 0.250E=17
0.009 0.04 0.768BE=19 X X X X X
0.032 0.15 0.273E-18 __ X X X X X
0.041 0.19 ~ ~ 0.350E~-18
0.003 0.01 __ 0.256E-19 _ X
c.co2  0.01 0.171E~19 X
c.002 0.01 0.171E=-19 X
0.007 0.03 _0.598E-19
0.012 0.06 0.102E=18
T 0,027 0.13 ‘0.231E-18
€.C70 C.32 _ 0.598e-18
0.159 0.74 D.136E-17 X
G.160 0.74 0.137€-17 x
T 0.336 1.56 7  0.,287E-17 X
0.065 0.30 0.5556-18 X
0.108 0,50 0.922€~-18 X
0.109 0.50 777 0.931e-18 X
0.937 4.34 0.800€-17
0,300 T1.39 7 T T0.256E-17




BERING SEA BENTHOS =~ GRABS TAKEN DISCOVERER CRUISE 808

T03s23/76 T PAGE 24
' cayxs;_8Q§__<m"_§[51£9~wQ{;_"_N”____ o o . PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION .
SAMPLE SAMP COUNT WET WEIGHT PER SQ METER
TAXON CODE . TAXOM NAME L DATE _ NO.  NO, PCT___ GRAMS PCT __ NO.  WWGT _ BIT CRITERIA
4801260101 POLYCHAETA GLYCERIDAE GLYCERA CAPITATA L 06/07/75 0001 - 1 0.30 0.111 0.51 0.948E-18 ’
4801270100 POLYCHEATA GONIADIDAE GLYCINDE §P 06/07175 0005 1 0.30 0.040 '0.19 0.342e-18
- 4801280102 POLYCHAETA ONUPHIDAE ONUPHIS GEOPHILIFORMIS __ 06/07/75 0002 1_0.30___0.004__0.02 0.342€~19
4801290104 POLYCHAETA EUNICIDAE EUNICE KOBIENSIS 06/07/75 0001 - 7 2.13 0.932 4.32 0.796E=17
T 48C1300105 “POLYCHAETA LUBRINERIDAE LUMBRINERIS SIMILABRIS . 06/07/75 00027 17 0.30 "~ 0.€25 0.12 " 0.213e-18 X X XX
48C1300105 POLYCHAETA LUBRINERIDAE LUMBRINERIS SIMILABRIS 06/07/75 0004 1 0.30 0.132 0.61 0.113e=-17 X X X X
‘agj300105_*30L{gn5§15_;g331Nggxpgg,LumenxweaxsnggMILAsaxg 06/07/75 0003 3_0.97__ 0.009 0.04 0.768E-19 X X X X
SUBTOTAL 5 1.52 0.166 0.77 0.142E~17
48C1390101 POLYCHAETA ORBINIIDAE HAPLOSCOLOPLOS PANAMENSIS 06/07/75 0003 41,22 0.035 0.16 _ 0.299e~18 x X
T 4BC1390101° POLYCHAETA ORBINIIDAE HAPLOSCCLOPLOS PANAMENSIS 06/07/75 000S 7 2.13 6.042 Q.19 0.359€e~18 X X
48C1390101 POLYCHAETA ORBINIIDAE HAPLOSCOLOPLOS PANAMENSIS 06/07/75 0004 4 1,22 0.031 Q.14 0.265€E-18 X X
48C1390101 POLYCHAETA ORBINIIDAE HAPLOSCOLOPLOS PANAMENSIS 06/07/75 0002 3_0.91_ 0.033 _0.15 0.282e-18 X X
74801390101 POLYCHAETA ORBINTIDAE HAPLOSCOLOPLOS "PANAMENSIS 06/07/75 0006 6 1,83 0.051 0,24 0.435€e-18 X ]
. SUBTOTAL 24 7,32 €.192 0.89 0.164E=17
ot
ﬁ?‘4801100201’“?0[vCHAETK“PARAONIDAE‘ARICIDEA SUECICA ™ 06707475 00071 2770.617770,029 0.137770,248€-18
48C1420701 POLYCHAETA SPIONIDAE SP10 FILICORNIS 06707/75 0002 1 0.30 0.045 0.21 0.384€~-18
T RB0142070T POLYCHAETA T SPIONIDAE SPIO FILICORNIS 06/07/75 0005 170.3070.006 0,03 ° 0.512E=-19
s . SUBTOTAL 2 0.61 0.051 0.24 0.435€6-18
'Le6801421001“POLYCHAEYA“NERXNIDES“SPIOPHANES'BOMBYX""”“' C706/07/75 000671 T 043077 0.006 0.03 TTTT0LS512E~19 X X
~d
4801421003 POLYCHAETA SPIONIDAE SPIOPHANES CIRRATA 06/07/75 0004 _3_0.91  0.005 0.02 0.427e~-19
© 4801430101 POLYCHAETA MAGELONIDAE MAGELONA JAPONICA ’ 06/07/75 0004 1 0.30 0.007 0.03 0.598€-19 x
48C1430101 POLYCHAETA MAGELONIDAE MAGELONA JAPONICA 06707/75 0005 3 0.91 0.016 0.07 0.137e-18 X
T 48014301017 POLYCHAETA MAGELONIDAE MAGELONA JAPONICA™ 7 06/07/75 0003 """ "3 0.91 "~ 0.020 0.09 ™" 0.1?1E-18 X
48C1430101 POLYCHAETA MAGELOMIDAE MAGELONA JAPONICA 06/07/75 0006 1 0.30 0.006 0.04 0.768E-19 X
o ) o o . _ SUBTOTAL 8 2,44  0.052 0.26 0.6464E=-18
LEC1490000 POLYCHAETA CIRRATULIDAE ' 06707/75 0002 1 0.30 0.C06 0.03 0.512e-19
4801490000 POLYCHAETA CIRRATULIDAE 06/707/75 0001 2 0.61 0.046 0.27  0.393E-18
- o T o TTmTTT T e e SUBTOTAL 3 0.9% T70.052 0.24 7 0,444E-18
4801490300 POLYCHAETA CIRRATULIDAE THARYX SP, 06707775 0003 1 0.30 0.002 0.01% 0.171E-19 X X X
T 4ED1490300 TTPOLYCHAETA CIRRATULIDAE THARYX SP, 06/07/75 0004 27°0.61 770,007 T0.037 T 0,598E=-19 T X x T Xk
64801490300 POLYCHAETA CIRRATULIDAE THARYX SP. 06/07/75 0006 2 0.61 0.006 0.03 0.512€-19 X X X
4801490300 POLYCHAETA CIRRATULIDAE THARYX SP, 06707775 0005 t 0.30 0.002 0.01 0.171€E-19 X X X
- - T T T SUBTOTAL 6 71.83 T 0.017 0.08 T 0.145E-18"
4801520300 POLY(CHEATA f&fg{&y{ﬁER{p@E_ﬁHERUSA»}P:M”vM_"‘_ - 06/07/75 0001 1_0.30 | 0.082 0,38 0.700€-18
4801550101 POLYCHAETA SCALIBREGMIDAE SCALIBREGMA INFLATUM 06/707/75 0006 1 0.30 0.021 0.10 0.179€6-18 X X
48C1550101 POLYCHAETA SCALIBREGMIDAE SCALIBREGMA INFLATUM 06707/75 0004 1 0.30 0.009 0.0¢ 0.768E=19 X X
TTT48C1550101 POLYCHAEYA "SCALIBREGMIDAE "SCALIBREGMA INFLATUM ~~ 06707775 00037 1 0.30 0.016 0.07 "~ 0.,137e=-18 —TTTxTX
SUBTOTAL 3 0.9 0.C046 0.21 0.393¢-18




—BERING SEA BENTHOS - GRABS TAKEN DISCOVERER CRUISE 808

T T03723176

_ PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION

CRUISE 808 _ STATION 013 _ .
SAMPLE
TAXON CODE _TAXON NAME . . DATE
4301560401 P Y S A R 222222 2 SR R R L R A AR A AR A 06/07/75
4801610000  POLYCHAETA MALDANIDAE R T 667071775
48C1610000 POLYCHAETA MALDANIDAE 06/07/775
__4BC1610000 _POLYCHAETA MALDANIDAE __ . 06707775
’ sypToT
48C1610502 POLYCHAETA MALDANIDAE NICOMACHE PERSONATA 06707/75
481610502 POLYCHAETA MALDANIDAE NICOMACHE PERSONATA 06707175
48301610502 POLYCHAETA MALDANIDAE NICOMACHE PERSONATA 06/07/75
——— - e ——— e — - — S IR e s - SUBTOT
4801610901 POLYCHAETA MALDANIDAE PRAXILLELLA GRACILIS 06707775
T 4801620201 POLYCHAETA OWENIIDAE MYRIOCHELE HEERI TTTT 061071775
4861620201 POLYCHAETA OWENIIDAE MYRIOCHELE HEERI 06707775
48C1620201__ POLYCHAETA OWENIIDAE MYRIOCHELE HEERI __ _06/07/75
" L8(C1420201 POLYCHAETA OWENIIDAE MYRIOCHELE HEERI 06707775
48C1620201 POLYCHAETA OWENIIDAE MYRIOCHELE HEERI 06707775
: L I - _ suBToOT
e . - R
© 4801640201 POLYCHAETA PECTINARIIDAE CISTENIDES BREVICOMA 06/07/75
T4 2C1646300 PECTINARIA SP, T - 06707775
P 4801650201 POLYCHAETA AMPHARETIDAE AMPHARETE ARCTICA 06107775
48C1650201  POLYCHAETA AMPHARETIDAE AMPHARETE ARCTICA™ T 06/07/75
CO 4801650201 POLYCHAETA AMPHARETIDAE AMPHARETE ARCTICA 06707775
- e . ettt <+ & o et o A &~ S P e e . SUBTOT
L8C1660000 POLYCHAETA TEREBELLIDAE 06/07/75
~— L801680601 " POLYCHAETA SABELLIDAE POTAMILLA NEGLECTA ™~~~ 06/07/75
48C1680601 POLYCHAETA SABELLIDAE POTAMILLA NEGLECTA 06707775
48C1680601 POLYCHAETA SABELLIDAE POTAMILLA NEGLECTA 06707775
4801680601 POLYCHAETA SABELLIDAE POTAMILLA NEGLECTA 06707775
SUBTOT
— 4903020302 T MOLLUSCA POLYPLACOPHRA ISCHNOCHITON ALBUS ™~~~ '06/07/75
49C4020201 MOLLUSCA PELECYPODA NUCULA TENUIS 06707775
T49C4C20207T  "MOLLUSCA  PELECYPODA NUCULA TENUIS 06707175
4904C20201 MOLLUSCA PELECYPODA NUCULA TENUIS 06707775
4904020201 MOLLUSCA PELECYPODA NUCULA TENUIS 06707775
= 4904020201 TMOLLUSCA PELECYPODA NUCULA TENUIS 062071775
susToOT

4904030200 MOLLUSCA PELECYPODA NUCULANA sP,

T06/07/75°0001 1T770.30 770,087 7 0040 0.743E-18

TPAGE 25

SAMP COUNT WET WEIGHT PER SQ METER

NO.  NO. PCT GRAMS PCT NO.  WWGT _ BIT CRITERIA
0002 1 0.30 0.128 0.59 0.109€=17

0004 1 "0.30  0.070 0.32 0.598E-18 x X X
0005 1 0.30 0.008 0.04 0.683E-19 X X X
0006 1 0.30 0.023 0.11 ___0.156E-18 _ X X X
AL 3 0.91 0.101 0.47 0.862E-18

0003 3 0.91 0.561 2.60 0.479€=17 X
goo2 4 1,22 0,113 Q.58 0,9656=18 X
0001 6 1.83 0.132 0.67  0.113g-17 X
AL 13 3,96 _ 0.806 3.73 ' 0.688E~-17

0003 3 0.91 0.075 0.35 0.640E-18 X
0003 """ 1 0.30 0.051 0.24  0.4356-18 X X X
0004 1 0.30 0.056 0.26 0.478E=-18 X X X
0002 10,30 C,047 0.22 0.4071€-18 __ %X X X
0006 17 0.30 7 0.038 0.18 0.324€-18 X X X
0005 1 0.30 0.076 0.35 0.649E-18 X X X
AL S 1.52 04268 1.24____ 0.229e-17

0004 1 0.30 0.169 0.78 0.144E=17 -
0006 1 770.307 T0.044 0.20 "0.376E-18

0006 2 0.61 0.022 0.10 __ 0.18BE-18 _

0003 2 0.61 0.112 0.52 0.956E~18

0002 1 0.30 0.023 0.1 0.196E-18

AL 5 1.52__ 0.157 0.73 0.134€-17

0001 1 0.30 0.032 0.15 0.273e-18

0003 T2 0.6177 0,013 0.06 T 0.111E-18

0004 1 0.30 0.009 0.04 0.768E-19

0005 1 _0.30_ 0.002 0.01 _0.171E-19

0006 17 0.307° 0.001 0.00 0.854E-20

AL 5 1.52 0.025 0.12 0.2136-18

0001 ™"7"1°0.30 ~ 0.016 0.07 ~ T 0.137e-18 ~ T 7
0003 s 1.52 C.Cé60 0.28 0.5126-18 X X X X X
00028 72.44 TC.322 T1.49 T 0.275E-177 X X X X X
000S 2.44 0,146 0.68 0.125E-17 X X X X X
0004 7 2.13  0.167 0.77 0.143E=17 X X X X X
0006 """3 0.91 "~ £.020 0.09 T 0.171E-18 X x X x"x T
AL 31 9.45  C.715 3.31 0.610E~17




"BERING SEA BENTHOS = GRABS TAKEN DISCOVERER CRUISE 808

03723176 PAGE 26
CRUISE 808 STATION 013 _ B _PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION
SAMPLE SAMP COUNT WET WEIGHT  PER $Q METER
TAXON CODE  TAXON NAME .. m____ DATE  NO. NO. PCT  GRAMS PCT _ NO. WWGT _BIT CRITERIA
49C4C30500 MOLLUSCA PELECYPODA YOLDIA SP. 06707/75 0003 1 0.30 0.012 0.06 0.102e-18
TT649C4030504  MOLLUSCA PELECYPODA YOLDIA SCISSURATA ™ ~~ T06/07/75 00067 2 0.61 70,041 0,197 0.3506-18" X X
49C4C30504 MOLLUSCA PELECYPODA YOLDIA SCISSURATA 06/07/75 000S 4 1.22 0.158 0.73 0.135€=-17 X X
49C4030504 MOLLUSCA PELECYPODA YOLDIA SCISSURATA 06/07/75 0002 1 0.30 C.025 0.12 _  0.213€-18 X x__
TTT49C4C3G504 MOLLUSCA PELECYPODA YOLOIA SCISSURATA _ o 06/07/75 0006 2 0.61 0.066 0.31 0.564E~18 X X
SUBTOTAL 9 2.74 0.290 1.34 0.248E-17 )
TTT49C4C704007 CRUSTACEA PELECYPODA MUSCULUS 'sp,” ~ 06/07/75 0002~ 170,30 0,010 0,05 0,854E=19
.. 4904080500 MOLLUSCA PELECYPODA PROPEAMUSSIUM SP, __06/07/75 0002__ 1 0.30  0.012 0,06 __ 0.,102e-18
49C4110108 MOLLUSCA PELECYPODA ASTARTE ESQUIMAULTI 06/07/75 0003 1 0.30 0.013 0.06 0.111€-18 X
69C4110108 MOLLUSCA PELECYPODA ASTARTE ESQUIMAULTI _ 06/Q7/75 0005 3 0,91 _0.151 0.70 __ 0.129&-17 X
74904110108 7 MOLLUSCA PELECYPODA ASTARTE ESQUIMAULTI 06/07/75 0004 3 0.91 0.112 0,52 0.956E-18 X
49C4110108 MOLLUSCA PELECYPODA ASTARTE ESQUIMAULTI 06707775 0006 1 0.30 0.029 0.13 0.248E-18 X
L B e SUBTOTAL 8 2,44 _0.305 1,41 0.260€-17
; 49C4150201 MOLLUSCA PELECYPODA AXINOPSIDA SERRICATA 06/07/75 0006 1 0.30 0.001 0.00 0.854E-20 x x X
__ 4904150201 MOLLUSCA PELECYPODA AXINOPSIDA SERRICATA 06707775 0003 4 1.22 0.067 0.31 0.5726-18 _ X x _X
= ; - SUBTOTAL 57 1.52  0.068 0.31 0.581E-18
o .
49C6200101_ MOLLUSCA PELECYPODA CLINOCARDIUM CILIATUM 06/07/75 0003 1_0.3C__ 0.250 1.16 0.213e=17 X X
4904200101 MOLLUSCA PELECYPODA CLINOCARDIUM CILIATUM 06/07/75 000S 1 0.30 0.069 0.32 0.589E-18 X X
. ‘ SUBTOTAL 2 0.61 0.319 1,48 0.2726-17
(D""-Lou.uosm“nottusu"betécvpoo;\"bsspuxoxA“Lono'x““"'""‘ "7 06/07/75 0006 17 0.30 7 0.001 0.00 T 0.854E-20
o) 4904240101 _MOLLUSCA_ PELECYPODA MACOMA CALCAREA 06/07/75 0002_____ 1 0.30__ 1.098 5.08 0.937e-17 _X___X
L904240108 MOLLUSCA PELECYPODA MACOMA MOESTA ALASKANA 06707775 0002 1 0.30 0.CS6 0.26 0.6478E~-18 X X X
4904240108 MOLLUSCA PELECYPODA MACOMA MOESTA ALASKANA _06/07/75 0005 6 1,220 2,127 9.85  0.182€~16 X_X X
TTT49C4240108 T MOLLUSCA PELECYPODA MACOMA MOESTA ALASKANA 06/07/75 0004 1 0.30 0.651 3.01  0.556€E-17 X x X
4904240108 MOLLUSCA PELECYPODA MACOMA MOESTA ALASKANA 06/07/75 0006 2 0.61 1.308 6.06 0.112€-16 X X X
. o o o e . SUBTOTAL B _ 2.46 4,162 19.18 ___ 0.354E-16
4904350200 MOLLUSCA PELECYPODA THRACIA SP. 7 06407/75 0002 8 2.44 0.063 0,20 0.367E-18 X
7T 4904350202 T MOLLUSCA PELECYPODA THRACIA MYOPSIS =~ 7 """ 04/07/75 0004 717 0.30 0.062 0.29 T 0.529e-18
49064350202 MOLLUSCA PELECYPODA THRACIA MYOPSIS 06/07/75 0006 1 0.30 0.228 1.06 0.195e=-17
4904350202 MOLLUSCA PELECYPODA THRACIA MYOPSIS 06707775 0005 1_0.30_ C.042 0.19 0.359e-18
— - T T T T SUBTOTAL 370,91 0.332 "1.54 7 0,283E-17
___%9C5C60302 MOLLUSCA GASTROPODA MARGARITES HELICINUS ___ 06707775 0002 1 0.30  0.009 0.04_~ 0.7686-19
49CSC60403 MOLLUSCA GASTROPODA SOLARIELLA VARICOSA 06/07/75 0006 1 0.30 0.C10 0.05 0.854E-19
T 49051801017 MOLLUSCA GASTROPODA TACHYRYNCHUS EROSUS ‘06707775 0006 170.30 T 0.0737 0.34 "0.623E~18 X
4905180101 MOLLUSCA GASTRCPODA TACHYRYNCHUS EROSUS 06707775 0004 1 0.30 C.551 2.55 0.470E~-17 X
49C5180101 MOLLUSCA GASTROPODA TACHYRYNCHUS EROSUS  06/07/75 0005 1 0.30 G.509 2.36 . D4435e-17 X
o T SUBTOTAL 3 0.91 1.133  5.25 0.967E-17




BERING SEA BENTHOS = GRABS TAKEN DISCOVERER CRUISE 808 ’

T 03s23/76 PAGE 27
___CRUISE 8087__ ‘__W_SV]'AT‘ION 0173” - _PERCENTS REFER TO VTOTAL COLLECTIONS AT THIS STATION I,
SAMPLE SAMP COUNT WET WEIGHT PER SQ FMETER
____TAXON CODE__»__HV_ ”_____T“AXON NAME o e DATE NO. ___N_OA.V_ PCT o GRAMS PCT A____NO. WWGT ___BIT CRIT_ERXA
49C5300400 MOLLUSCA GASTROPODA TROPONOPSIS SP. 06/07/75 0002 1 0.306 C€.C20 0.09 0.171€E-18
TT49C5400101 T MOLLUSCA GASTROPODA AOMETE COOTHOUYI — 06/07/75 0006 1 0.30 0.050 0.23  0.427e~18 77
___49C5490203_ __MOLLUSCA GASTRCPODA CYLICHNA ALBA __. 06/07/75 0006 _2_0.61 _0.036 0.17 ___ 0.307e~18 ___x X X
4905490203  MOLLUSCA GASTROPODA CYLICHNA ALBA 06/07/75 0002 1 0.30 C€.008 0.04 0.683E-19 X x X
4905450203 MOLLUSCA GASTROPODA CYLICHNA ALBA 06/07/75 000S 3 0.91 C.C68 0.31 0.581E~-18 x X X
4905490203 MOLLUSCA GASTROPODA CYLICHNA ALBA _ 06/07/75 0004 2 0.61 0.053 0.25 _ 0.453E-18 X X _ X _
TTT49C5450203 T MOLLUSCA GASTROPODA CYLICHNA ALBA 06/07/75 0003 - 2 0,61 C.106 0,49 0.9056=18 X X  x
SUBTOTAL 10 3.05  0.271 1.25 0.231E-17
5328000000 CRUSTACEA CUMACEA  ~—~ 7 o=~ " T 06/07/75 00027 1 0.30  0.001 0.00  0.854E-20
__5328C40201_ CR _CUMACEA LEUCONIDAE EUDORELLA EMARGINATA __ _ 06/07/75 0004 __ 2 0.61 6.C02 0.01 __ 0.171E-19 _
$328C40304 CRUSTACEA CUMACEA EUDORELLOPSIS DEFORMIS 06/07/75 0002 1 0.30 0.001 0.00 0.854€-20 X X
T 5328BCS01027 CRUSTACEA CUMACEA DIASTYUIDAE DIASTYL, ASPERA ~ 06/07/75 0001~ 170.30° 0.C04 0.02  0.342e=19
5331000000 CRUSTACEA AMPHIPODA . 06/07/75 0001 __ 2 0.61 0.048 0.22  0.410E-18 X X__ X
5331000000 TCRUSTACEA AMPKIPODA — ~~ 7~ 7T 06/07/75 0001 "1 0,30 C.007 0.03 0.598E~19 TX xT X
\3 SUBTOTAL 3 0.91 0.055 0.25 0.470E-18
TTTTS321C20101T CRUSTACEA AMPHIPODA AMPELTSCA MATROECEPHALA — 06/07/75 0002 177 0.3070.0977°0.45 0.828E-18
5331020202 CRUSTACEA AMPHIPODA BYBLIS EAIMANDI 06/07/75 0004 2 0.61 0.C37 0.17 0.3166-18 X X X
PO 5331020202~ CRUSTACEA AMPHIPODA BYBLIS EAIMANDI ~~~"~""""""" 06/07/75 0004 ~ " 1" 0.30 0.C87 0,407 7 7T 0.743E-18 T X x X
€ 5331020202 CRUSTACEA AMPHIPODA BYBLIS EAIMANDI 06707775 0005 1 0.30 0.020 0.09 0.171E-18 X X X
) _ o SUBTOTAL & 1,22 0,144 0.67 _ 0.123g-17
$331060301 CRUSTACEA AMPHIPODA LEMBOS ARCTICUS 06/07/75 0001 1 0.30 ©.009 0.04 0.768E~-19
T 75331260301 T CRUSTACEA AMPHIPODA PROTOMEDEIA FASCATA ~ """ (06/07/75 0002° T1770.30 77 0.003 0.0177 0.256E=-19
5331270200 CRUSTACEA AMPHIPODA 1SCHYROCERUS SP, _ 06/07/75 0004___ 1 0.30 _ 0.002_0.01___ 0.171€-19
5331361406 CRUSTACEA AMPHIPODA HIPPOMEDON KURILIOUS 06707775 000S 1 0.30 C.104 0.48 0.888E-18
TTT5331342103 TCRUSTACEA AMPHIPODA LIPIDEPECREUM KUSTATICA 7 06/07/75 0003 " 170.30  0.066 0.31 ~ 0.564E-18
5331242905 (RUSTACEA AMPHIP‘QRA AORCHOMENE NUGUX _06/07{75 0001_ _‘l 9.30 Q.OOSH_Q.OZV__ i 0.1.275-»1‘?»
5331342906 CRUSTACEA AMPHIPODA ORCHOMENE JAPONICA 06707775 0001 6 1.83 0.070 0.32 0.598E-18
5331344007 CRUSTACEA "AMPHIPODA SOCARNES BIDENTICULATUS™ ‘06/07/75 000V 1770.30 70.13% ° 0.61 7T 0.112E-17
5331370000 CRUSTACEA AMPHIPODA OEDICEROTIDAE . 06/07/75 0001 1 0.30 0.008 0.04 0.683e-19

5331370504 CRUSTACEA AMPHIPODA BATHYMEDON NANSENI 06707775 0004 1 0.30 0.001 0.00 0.854E-20
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CRUISE 808 STATION 013 L PERCENTS REFER TO TOTAL COLLECTIONS AT THIS STATION o o
SAMPLE SAMP COUNT WET WEIGHT PER SQ METER
. TAXON CODE  TAXON NAME . DATE  NO. _ NO. PCT __ GRAMS PCT __ NO. _WWGT _BIT CRITERIA
5331400301 CRUSTACEA AMPHIPODA PARDALISCA ABYSSI 06/07/75 0001 1 0.30 0.015 0.07 0.128E~18
753314201057 CRUSTACEA AMPHIPODA HARPINIA GORJANOVAE T06/07/75 0004 170.30 T0.007 '0.03 T 0.598E-19 X T¥ T x -
5331420700 CRUSTACEA AMPHIPODA PARAPHOXUS SP, o 06/07/75 0001 3__0.91  0.02¢ 0.11 __ 0.205€-18 XX
T 753314207007 CRUSTACEA AMPHIPODA PARAPHOXUS SP. 06/07/75 000 27 0,61 6.012 0.06 0.102E~-18 X X
SUBTOTAL 8 1,52 0.036 0.17 0.307e-18
T 53314207027 CRUSTACEA AMPHIPODA PARAPHOXUS SIMPLEX ~ ™ """"06/07/75 0004 170.3077 0,003 0.01 7 0,2566-19°F
5331420707 _ CRUSTACEA AMPHIPODA PARAPHOXUS OBTUSIDENS 06/07/75 0004 _ 3.0.917 0,030 0.14 __ _ 0.256E-18 X
5331620707 CRUSTACEA AMPHIPODA PARAPHOXUS OBTUSIDENS 06/07/75 0005 1 70.30 77 0.011 "0.05 0.939E-19 X
5331420707 CRUSTACEA AMPHIPODA PARAPHOXUS OBTUSIDENS . 06/07/75 000S 1 0.30 0.004 0.02 0.342E~19 X
5331420707  CRUSTACEA AMPHIPODA PARAPHOXUS OBTUSIDENS. __06/07/75 0005 10,30 _ C.C20 0,09 __  0,171€-18 X
TTT533142C707 7 CRUSTACEA AMPHIPODA PARAPHOXUS OBTUSIDENS 06/07/75 0006 1 0.30 C.004 0.02 0.3426-19 X
SUBTOTAL 7 2.13  0.069 0.32 0.589E-18
T 5331480200 CRUSTACEA AMPHIPODA STENOGTHOIDAE METOPA "06/07/75 0001 © 1 0.30 0.001 7 0.00 0.854€-20
59C0000000 _SIPUNCULIDA o 06707775 0001 8 2.44 _ 0.200 0.93 ___ 0.171E-17 ; XX % ’
& 6600000000 ECTORPOCTA 06707775 0001 ¢ 0. 0. 0. 0 0. X X
T 68L20201017 ECHIN: ECHINOIGEA ECHINARACANIUS PARMA " 06/07/75 0005 17770.3077 0.045 70.21 T 0.384E-18 X X X X
68C3C00000 ECHINODERM OPHIURQOIDEA _ e o 06707775 0002 ' 1 0.30  0.139 0.64 0.119e-17 x
6803000000  ECHINODERM OPHIUROIDEA T e 06707775 0004 1 0.30 0.059 0.27 0.504€E-18 ~ X
j= 6803000000 ECHINODERM OPHIUROIDEA 06/07/75 0003 1 0.30 0.136 0.63 0.116E=-17 X
e e SUBTOTAL 3 _0.91 _ 0.334 1.55  0.285e~17
6803020801 ECHINODERM AMPHIURIDAE UNIOPLUS MACRASPLS 06/07/75 0006 2 0.61 0.019 0.09 0.162e-18
“'eacchoso1“EC‘opuxunoxosd‘oﬁﬂ}ﬁnxphe'OPHxopsnxK‘dxsnchurﬂA‘”06/o7/7s 0006 7 27 0.61 TT0.028 0.13 T 0.239e-18
.__68C4C00000 _ HOLOTHUROIDEA 06/07/75 0005 2._.0.61__ 0,990 4.58 0.845E=17 __ X _Xx_ X
68C4000000 HOLOTHUROIDEA 4 06/07/75 0006 2 0.61 2.042 9.46 0.174E-16 X X x
. 68C4000000 HOLOTHUROIDEA . 06/07/75 0004 2 0.61 1,669 7.73 0.143E-16 X X X
___68C4C00000 HOLOTHUROIDEA : .. 06/07/75 0002 2 0.61 0.587 2,72 _ _0.501e-17 X X X
SUBTOTAL 8 2.44 5,288 24,49 0.451E-16
STATION TOTAL 328 21.596 _0.184E-15

SIMPSON INDEX 0.029369 : SHANNON DIVERSITY INDEX 3.918614




APPENDIX TABLE 3.
A list of all taxonomic groups collected by grab from 27 stations
in the Bering Sea by R/V Discoverer cruise 808, May and June 1975,

and a tabulation of the Biologically Important Taxa (BIT) at the

27 stations.

(THIS IS A PRELIMINARY PRINTOUT ONLY, AND IS INCLUDED AS A SAMPLE

FOR THIS REPORT. THE ERRORS WILL BE CORRECTED FOR THE FINAL REPORT).

202




T BERING SEATBENTHOS - GRABS TAKEN OSISCOVERER CRUISE 808

03723176 T PAGe 2

T LIST OF ALL TAXONOMIC QROUPSUfOUND ] ) ) ) B

CRITERIA 1= TAXON OCCURS IN 50 PCT OR MORE OF STATIONS CRITERIA 4~ ABUNDANT WRT NO,
CRITERIA 2~

INDIVIDUALS AT SOME STATION

AT LEAST 10 PCT OF INDIVIDUALS AT SOME STATION

T CRITERIA 3< AT LEAST 10 PCT OF WET BIOMASS AT SOME STATION — " o

___TAXON CODE___ __TAXON NAME _ CRIT1 CRIT2 CRIT3 CRIT4 - CRITS STA ocCC
3z2c0cCceQQ0 SPONGES 3
33C1CC0000 CNIDARIA HYDROZOA L 2

TT33C3CC00COT  CNIDARIA ANTHOZOA ~ ~— ~ 7T - Ty
3303120101 CNIDARIA SCYPHOZOA PHACELLOPHORA CAMTSCHATKA 1
40C0GC00000 NEMERTEANS RHYNCHOCOELA R X X X 21

TTT4002C20300 7 RHYNCHOCOELA CEREBRATULUS ALBIFRONS X X 1
«&C0CQ2000 NEMATODA . 13
48C1CCGC000 POLYCHAETA X X x 25 -

TT4801010000 T POLYCHAETA POLYMOIDAE - 5
¢8C1C10300 POLYCHAETA POLYNOIDAE ARCTEOBIA 3
«8C1010301 POLYCHAETA POLYNOIDAE ARCTEOBIA AUTICOSTIENSIS 2

T 48C10103027 T POLYCHAETA POLYNOIDAE ARCTEOBIA SPINELYTRLS 3
4801010606 POLYCHAETA POLYNOIDAE GATTYANA TREADWELLI 4
48C1C1082¢6 POLYCHAETA POLYNOIDAE HARMOTHOE IMBRICATA ]

TT48CIC10811 T POLYCHAETA FOLYNOIDAE HARMOTHOE LUNULATA ™ 1
“8C1011501 POLYCHAETA POLYNOIDAE POLYNOF CANADENSIS 6

N 4BC10115C2 PCLYCHAETA POLYNOIDAE POLYNOE GRACILIS 2

gg‘“LBC1011503" POLYCHAETA POLYNOIDAE POLYNQOE TAMARAE K]

) 4801011504 POLYCHAETA POLYNOIDAE POLYNOE TORELLI 1

r;L_L801011601 POLYCHAETA POLYNOIDAE POLYEUNDA TUTA - 1

o~ 48C1011701 T POLYCHAETA POLYNOIDAE HESPERONOE COMPLANATA 1

L' ¢8C1C200C0 POLYCHAETA POLYNODOHTIDAE : 1
48C1CS0000 POLYCHAETA SIGALIONIDAE 1

TT4801C50101 TTPOLYCHAETA SIGALIONIDAE PHLOE MINUTA 7~ X X X X 24
4801050302 POLYCHAETA SIGALIONIDAE 0
48C1120000 POLYCHAETA PHYLLODOCIDAE 4

T 4801120100 T POLYCHAETA PHYLLODOCIDAE ANAITIDES SP. 2
4801120102 POLYCHAETA PHYLLODOCIDAE PHYLLODOCE GROENLANDICA 10
¢2GC112010¢4 POLYCHAETA PHYLLODOCIDAE ARAITIDES MUCOSA s

TT4BC1120108 7T POLYCHATTA PHYLLODOCILAE ANAITIDES MALULATA '3
45C1i20202 POLYCHAETA PHYLLODOCIDAE ETENONE SPETSTERGENSIS 1
4801120205 POLYCHAETA PHYLLODOCIDAE ETECNE LONGA X 15

T48C112030% T POLYCHAETA PHYLLODOCIDAE EULALIA VIRIDIS : 2

© 481260102 POLYCHAETA HESIONIDAE GYPTIS BREVIPALPA 1
4«8C1200401 POLYCHAETA HESIONIDAE OPHIODROMUS PUGENTTENSIS J 2

T 48C1210201 T POLYCHAETA PILARGIDAE SIGAMBRA TENTACULATA 1
4801220000 POLYCHAETA SYLLIDAE 2
4301220101 POLYCHAETA SYLLIDAE AUTOLYTUS CORNUTUS _ 1

TTT4L8C1220102 77 POLYCHAETA SYLLIDAE AUTOLYTUS MAGNUS 1
4801220300 POLYCHAETA SYLLIDAE SYLLIS SP 1
481220500 POLYCHAETA SYLLIDAE TYPOSYLLIS SP. 1

TTT48C1220509 T POLYCHAETA SYLLIDAE TYPOSYLLIS ALTERNATA 3
481220502 POLYCHAETA SYLLIDAE SYLLIS ARMARILLIS 1
4801220504 POLYCHAETA SYLLIDAE SYLLIS ELONGATA 1

T 4801220704 T PGLYCHAETA SYLLIDAE EXOGONE MOLESTA 1
4801220706 POLYCHAETA SYLLIDAE EXOGONE VERUGERA 1
4801230000 POLYCHAETA NEREIDAE _ o 2

48012304007 NEREIS SP. T 3




BERING SEA BENTHOS - GRABS TAKEN DISCOVERER CRUISE 808

LIST OF ALL_TAXONOMIC GROUPS FOUND

CRITERIA 1-

CRITERIA

TAXON OCCURS IN 50 PC

2- AT LEAST 10 PCT OF 1IN

T OR MORE OF STATIONS
DIVIDUALS AT SOME STATION

, CRITERIA 3= AT LEAST 10 PCT OFf WET BIOMASS AT SOWE STATION

TAXON CODE___

TTT48C12400000

T agg1240102

TTT 4801260000

4801230403
48C1230601

48C1240100
«301240101

48C1240103
48L1240106
48C1240109
48C1240111

£g01260100
4801260101

T 42C1260201

4801270100
48C1270101

gg 48C1270103
— 4801270201

481230102 7

4%

L8G1270202

48C123C103
48C1280205

&~ 18C1250102

748013001007

TTTLRL13C0106 7T

TT48C1320000

4801320104 7T

T 4801390102 7

TT68C1400200 T

48C1290104
481300000

t8C13C0102
LBL13CCI105

4221300200

4801300202

4861320100
4801220103

48C1320200
4801390101

48C1400000
48351400100

48C0140C201
48C34C0202

48C1260105

POLYCHAETA NEREIDAE N
POLYCHAETA NEREIDAE C
POLYCHAETA NEPHTYIDAE
NEPTHYS SP.

POLYCHAETA NEPHTYIDAE
PCLYCHAETA NEPHTYIDAE
POLYCHAETA NEPHTYIDAE
POLYCHAETA NEPHTYIDAE
POLYCHAETA NEPHTYIDAE
POLYCHAETA NEPTHYIDAE
POLYCHAETA NEPHTYIDAE
POLYCHAETA GLYCERIDAE
POLYCHAETA GLYCERIDAE
POLYCHAETA GLYCERIDAE

T POLYCHAETA GLYCERIDAE

POLYCHEATA GONIADIDAE
POLYCHAETA GONIADICAE

" POLYCHAETA GONIADIDAE

POLYCHAETA GONIADIDAE
POLYCHAETA GONIADIDAE
POLYCHAETA ONUPHIDAE
POLYCHAETA ONUFHIDAE
PCLYCHAETA ONJPHIDAE
POLYCHAETA EUNICIDAE
POLYCHAETA EUNICIDAE
POLYCHAETA LUBRINERID
LUMBRINERIS SP.
POLYCHAETA LUMBRINER]I
POLYCHAETA LUBRINERID
POLYCHAETA LUMEBRINERI
SOLYCHEATA LUNMBRINERI
POLYCHAETA LUMBRINERI
POLYCHAETA ARABELUIDA
POLYCHAETA ARABELLLID
POLYCHAETA ARABELLIDA
POLY ARABELLIDAE DRIL
POLYCHAETA ARABELLIDA
POLYCHAETA ORBINIIDAE
POLYCHAETA ORBINIIDAE
POLYCHAETA CIRRATULID

_ TAXON NAME

CRITERIA 4= ABUNDANT WRT NO, INDIVIDUALS AT SOME STATION

03723776

CRITERIA 5= ABUNDANT WRT TOTAL BIO0NASS AT_SOME STATION

CRITY

LRIv72

ERELS PELAGICA
ERATOCEPHALE LOVENI

CRIT3 _CRITS

CRITS

STA 0CC

TPaGE

3

NEPHTYS ASSIMILIS _

NEPHTYS
NEPHTYS
NEPHTYS

CILIATA
COECA
PUNCTATA

>

3¢ X

-

NEPHTYS
NEPTHYS
NEPHTYS

RICKETTSI
LONGASETOSA
FERRUGINEA

f

GLYCERA SP.
GLYCERA CAPITATA

HEMIPODUS BOREALIS
GLYCINDE SP
GLYCINDE PICTA

GLYCINDE ARMIGERA
GONIADA ANNULATA
GONIADA MACULATA

ONUFPHIS GEOQOPHILIFORNMTIS
ONUPHIS IRIDESCENS
ONUPHIS PARVA

EUNICE BIANNULATA 777
EUNICE KOBIENSIS
AE

.
H
t
i
i
¢
i

»

|
i
l

DAE L, FRAGILIS
AE LUMBRINERIS SIMILABRIS

DAE LUMBRINEREIS ZONATA
DAE NINGE SP.
DAE NINVE GEMMEA

3
AE DRILONERELIS SP
E DRILONEREIS LONGA

ONEREIS FALLATA MINOR
E ARABELLA SP,
HAPLOSCOLOPLOS PANAMENSIS

>

XK

- -

HAPLOSCOLOPLOS ELONGATUS
AE CIRRATULUS CIRRAUS

POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA

TTT4A8CT40030077 POLYCHAETA

48014202017 POLYCHAETA SPIONIDAE LAONICE CIRRATA

48C1600301
48C1420000

POLYCHAETA
POLYCHAETA

PARAONIDAE
PARAONIDEE
PARACNIDAE
PARAONIDAE
PARAONIDAE
PARAONIDAE
SPIONIDACE

AEDICIRA
ARICIDEA
ARICIDEA
ARICIDEA
PARAONIS
PARAONIS

SP.

sP
SUECICA
USHAKOWI

Se
GRACILIS

i
!
l

Nl‘u-’b‘v‘lw—'—OWO—‘N-"—'-‘N—‘\IM—ON—.JNL’J—'WU‘U‘W&‘Nw\h—'Nwm—"lNO-—‘U‘N -




EERING SEA BENTHOS - GRABS TAKEN DISCOVERER CRUISE 808

LIST OF ALL TAXONOMIC GROUPS_FOUND

CRITERIA 1=
CRITERIA 2=
CRITERIA 3%

TAXON CODE

T 48C1421003 T

4801420400
48C1420402

48C1420501

48C1420502
48C1420701

48C1421000

48C1421001
48C1421002

48C1430101
68C1430102

74201480300

48014900C0
LEC1450300

TTLEC149G400

20

b
(-
S

48C1490401
4801520100
¢8C1520102
48C1520300
42C1520302

48C1550101 7~

48C1560101
43C1560301

4801560400

48C1560402
«8C157C101

T 481580101

4801520201
42801410500

TTL8C1610100 T

——

“ac1e11201

48014610102
4801610300
48C1610301
48C1¢10500
48216105062

LBL1610601% 7

t8L1€10900
48C1610901

4801610902

48C1¢611000
4EC1611001

48C1€20102
48C1620201

TT48801630102

TT4801640201 POLYCHAETA PECTINARIIDAE CISTENIDES BREVICOMA

4801640101
4801640200

TAXON OCCURS IN 50 PCT OR MORE OF STATIONS

AT LEAST 10 PCT OF INDIVIDUALS AT SOME STATION

AT LEAST 10 PCT OF WET BIOMASS AT SOME STATION

_ TAXON NAME

POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAZTA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA

POLYCHAETA

POLYCHEATA
POLYCHAETA
POLYCHAETA
POLYCHEATA
POLYCHAETA

"POLYCHAETA

POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA

SPIONIDAE
SPIONIDAE
SPIONIDAE
SPIONIDAE
SPIONIDAE
SPIONIDAE
NERINIDES
SPIONIDAE
SPIONIDAE
MAGELONIDA
MAGELONIDA

CHAETOPTERIDAE SPIOCHAETOPTERUS SP.

CIRRATULID

POLYDURA SP
POLYDORA SO

PRIONOSPIO MALMGREN]
PRIONOSPIO CIRRIFERA

SP1O FILICO
SPIOPHANES
SPIOPHANES
SPIOPHANES
SPIOPHANES
E MAGELONA
E MAGELCNA

AE

CIALILS

RNIS
SP.
BOMBYX

KROYERI _

CIRRATA
JAPONICA
PACIFICA

CIRRATULIDAE THARYX SP,

CIRRATULIDAE CHAETOZONE SP,
CIRRATULIDAE CHAETOZONE SETOSA

FLABELLIGERIDAE BRADA SP,

FLABELLIGERIDAE BRADAVILLOSA ~

FLABELLIGERIDAE PHERUSA SP,

FLABELLIGE

SCALIBREGMIDAE SCALIBREGMA INFLATUM

RIDAE STY.

PLUMOSA

CRITERIA 4= ABUNDANT
CRITERIA S= ABUNDANT

CRIT1 __CRITZ CRITS

WRT NO.

CRIT4 CRITS

3723176

_STA 0CC___

PAGE

INDIVIDUALS AT SOME STATION
WRT TOTAL BIOMASS AT SOME STATION

SCALIBREGMIDAE AMMOTRYPANE AULOGASTE
OPHELIIDAE OPHELIA LAMACINA
SCALIBREGMIDAE TRAVISTA SP

SCALIBREGMIDAE TRAUESIA FORBESII
STERNASPIDAE STERNASPIS SCUTATA
CAPITELLIDAE CAPITELLA CAPITATA

CAPITELLIDAE HETEROMASTUS FILIFORMIS

MALDANIDAE

ASYSCHIS SP,

POLYCHAETA
POLY(HAETA

T POLYXHAETA

POLY(CHAETA
POLYCHAETA
POLYCHAETA

MALDANIDAE
MALDANIDAE
MALODANIDAE
MALDANIDAE
MALDANIDAE
MALDANIDAE

PRAXILLELLA SP,

POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA

POLYCHAETA

POLYCHAETA
POLYCHAETA
POLYCHAETA

MALDANIDAE
MALDANIDAE
MALDANIDAE
MALDANIDAE
MALDANIDAE

ASYCHIS S1
MALANE SP.
MALDANE SA
NICOMACHE

NICOMACHE PERSONATA .
NOTOPROCTUS PACIFICUS

PRAXILLELLA GRACILIS
PRAXILLELLA PRAETERMISSA

RHODINE SP
RHOD INE BI
CLYMENURA

MILIS

RS1
SP

.

TORQUATA

BOREALIS

OWENIIDAE OWENIA FUSIFORMIS
OWENIIDAE MYRIOCHELE HEERI

SABELLARIIDAE IDANTHYRSUS ARMATUS
PECTINARIIDAE AMPHICTENE AURICOMA

PECTINARIIDAE CISTENIDES SP.

3
1
10
1
- - 13 -
1
X X 8
e .3
8
X s
X A 1¢
3
2
X X X 22
1
7
«1.
4
2
2
X 7 X 12
4
X o 7
e PP e
X X X X 12
X X X 11
) X X TTTTTX o 19
2
X X X 18
R X TR
1
X I
X X X 6
' b4 X 3
. t S 3
1
1
. X 1
X X X X X 15
' 2
. 1
- 1
3
% X X 18
1
1
1
6




© BERING SEA BENTHOS - GRABS TAKEN DISCOVERER CRUISE 808

LIST OF ALL TAXONOMIC GROUPS FOUND

T 0323776 PAGE

CRITERIA 1=~ TAXON OCCURS IN 50 PCT OR MORE OF STATIONS

CRITERIA 2= AT LEAST 10 PCT OF INDIVIDUALS AT SOME STATION
CRITERIA 3= AT LEAST 10 PCT OF WET BIOMASS AT SOME STATION

___TAXON CODE

4801640202
42301640203

CRITERIA 4= ABUNDANT WRT NO. INDIVIDUALS AT SOME STATION

__TAXON NAME

POLYCHAETA PECTINARIIDAE CISTENIDES GRANULATA
_POLY PECTINARIIDAE CISTENIDES HYPERBOREA

T 481640300
4801640301
48£1£50000

PECTINARIA SP.
POCLYCHAETA PECTINARIIDAE PECTINARIA BELGICA
POLYCHAETA AMPHARETIDAE

T 4801650200
43C1650201
4801650207

AMPHARETE §
POLYCHAETA
POLYCHAETA

© LBC1650208  POLYCHAETA

LB8C1650303
48C1650401
T 48C1¢56501
4801651001
4801660000
T 481650100
48C1¢60301

£8C166C700

| S T

S 4LE8L1660701

W 4801660704
4801660705

TTT48G1660800

48C1660802
4801661202
4801651701
C481¢61500
4861661501

POLYCHAZTA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA

"7 POLYCHAETA

POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCRAETA
POLYCHAETA
POLYCHAETA

TT POLYCHAETA

POLYCHAETA
POLYCHAETA

TTT4L8C1661902 7 POLYCHAETA

t8C16700C0
48C1¢70101

T 48C1680000

48C1430101
LEC1€80102

TTT48C1680103°

¢3C1680104
48C1¢680200
T4801680201
48C1680601
4801680800
T 48G17400C0

48C1750101

43C1750101

POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
POLYCHAETA
T POLYCHAETA
POLYCHAETA
POLYCHAETA

P.

AMPHARETIDAE
AMPHARETIDAE
AMPHARETIOAE
AMPHARETIDAE
AMPHARETIDAE
AMPHRARETIDAE
AMPHARETIDAE
TEREBELLICAE
TEREBELLIDAE
TEREBELLIDAE
TEREBELLIDAE
TEREBELLIDAE
TEREBELLIDAE
TEREBELLIDAE
TEREBELLIDAE
TEREBELLIDAE
TEREBELLIDAE
TERESELLIDAE
TEREBELLIDAE
TEREBELLIDAE
TEREBELLIDAE

TRICHOBRANCHIDAE

TEREBELLIDAE
SABELLIDAE

SABELLIDAE CHONE GRACILIS

SABELLIDAE CHONE
SABELLIDAE CHONE
CHONE

SABELLIDAE

SABELLIDAE EUCHONE SP,

SABELLIDAE EUCHONE ANALIS

SABELLIDAE POTAMILLA NEGLECTA
SABELLIDAE SABELLA SP.

APHRODITIDAE

COSSURIDE COSSURA LONGOCIRRATA
DISOMIDAE DISOMA CARICA

T 4881760102
48L2600000
43C00G0000

T49C1C30101
4903C20302
¢904CC0O0CO

TT49CeC20101 0

TTPOLYCHAETA DISOMDAE DISOMA MULTI SETOSUM

OLIGICHAETA
MOLLUSCA

MOLLUSCA APLACOPHORA CHAETODERMA ROBUSTA

MOLLUSCA POLYPLACOPHRA ISCHNOCHITON ALBUS
MOLLUSCA PELECYPODA
MOLLUSCA PELECYPODA ACILA CASTRENIS

B o CRITT CRIT2 CRIT3I CRITA__CRITS ____ STA 0OCC
X S X X 6
2
1
1
- ——— — e il MW @ m L e ————————— e 1+ 8 | e —— e g a————t-
2
AMPHARETE ARCTICA 10
AMPHARETE GOESI 1
AMPHARETE ACUTIFRONS 1
AMPHICTEIS GUNNERI 1
LYSIPPE LABIATA 4
MELINNA CRISTATA - 3
ASABELLIDES SIBIRICA 1
13
AMPHITRITE SP. - 1
LEAENA ABRANCHIATA 2
PISTA SP 1
PISTA CRISTATA Trtro T T T e
PISTA VINOGRAPOVI - 1
PISTA MACULATA X 1
POLYCIRRUS SP., 7 B
POLYCIRRUS MEDUSA 1
ARTACAMA PROBOSCIDEA X X X 9
LAPHANIS BOECKI "7~ I | '"
PROCLEA SP, 2
PROCLEA EMMI 3
PROCLEA GRAFFII™ 1
2
TEREBELLIDES STROEMI X X X 10
] e I i T
1
INFUNDIBULIFORMIS X 5
CINCTA 77777 2
DUNERI 3
2
S - o o e e
2
1
1
1
1
e b
4
S
7
1
7
T T X X ) 17




TTBERING SEA
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LIsT 0F_5Ly~IA¥QNOM£§ QRQUBS FOUND -

TCRITERIA 3="AT LEAST 10 PCT OF WET BIOMASS AT

CRITERIA 1-

TAXON OCCURS IN SO PLT OR MORE OF

CRITERIA 2~ AT LEAST 10 PCT OF I

TAXON CODE__

[d
£

STATIONS
SOME STATION
SOME STATION

NDIVIDUALS AT

CRITERIA &4~ ABUNDANT WRT NO.

03723776 PAGE

INDIVIDUALS AT SOME STATION

v

_ TAXON NAME i CRITI _CRIT2 CRIT3 CRIT4 CRITS STA OcCC
49C4C20209 MOLLUSCA PELECYPODA NUCULA TENULS S X X X X X 22
49C4C30200 MOLLUSCA PELECYPODA NUCULANA SP, . 1
49C4C30201 7 MOLLUSCA PELECYPODA NUCULANA PERNULA X X 9
4904C30301 MOLLUSCA PELECYPODA PORTLANDIA ARCTICA 2
49C€4C3C0500 MOLLUSCA PELECYPODA YOLDIA SP. . 11

TTT49C4C30501 T MOLLUSCA PELECYPODA YOLDIA AMYGDAIEA X X 2
4904030502 MOLLUSCA PELECYPODA YOLDIA HYPERBORIA L X X 10
4904030504 MOLLUSCA PELECYPODA YOLDIA SCISSURATA e X Tmeex - ~ 5

TTTL904030508 T MOLLUSCA PELECYPODA YOLDIA SECUNDA i X X X 3
49C4CS50102 MOLLUSCA PELECYPODA LUMOPSIS AKUTANICA 1
4906G70300 MOLLUSCA PELECYPODA MEGACRENELLA SP. o 1
49C4C7C400 CRUSTACEA PELECYPODA MUSCULUS SP. o 5
49C4C70401 MOLLUSCA PELECYPODA MUSCULUS NIGER 1
4904070402 MOLLUSCA PELECYPODA MUSCULUS DISCORS 1

TTTL9C04070501 T MOLLUSCA PELECYPODA DACRYDIUM PACIFICUM 4
49CeLC30500 MOLLUSCA PELECYPODA PROPEAMUSSIUM SP, 1
49C4CB0502 MCLLUSCA PELECYPODA PROPEAMUSSIUM ALASKENSE 1

TT49C4C90101 7T MOLLUSCA PELECYPODA LUMA SABAURICULATA ° - 1
49C6110100  ASTARTE §P. 4
49C4110101 MOLLUSCA PELECYPODA ASTARTE BOREALIS 1

TT 749041101087 MOLLUSCA PELECYPODA ASTARTE ESQUIMAULTI X 1
4904120100 MOLLUSCA PELECYPODA CYCLOCARDIA SP, 1

‘;;L9C41201O1«__H0LLUSCA PELECYPODA CYCLOCARDIA VENTRICOSA _ . 2

> 49C412C102 MOLLUSCA PELECYPODA CYCLOCARGIA CREBRICOSTATA 9 3

™ 4904150100 MOLLUSCA PELECYPODA ADONTORHINA SP. . 1
4904150101 MOLLUSCA PELECYPODA ADONTORHINA FERRUGWEA 1
4904150201 7 MOLLUSCA PELECYPODA AXINOPSIDA SERRICATA ) X X X 20
4904150301 MOLLUSCA PELECYPODA THYASIRA FLEXUOSA o o X X 10
4904160100 MOLLUSCA PELECYPODA DIPLODONTA SP, A o 1 1
4924170100 T MOLLUSCA PELECYPODA KELLIA SP. 1
L9C418C100 MOLLUSCA PELECYPODA. MYSELLA SP, . X X X 16
49C4180101 MOLLUSCA PELECYPODA MYSELLA COMPRESSA 1

T 4906130103 7 MOLLUSCA PELECYPODA MYSELLA ALEUTICA 4
4904180201 MOLLUSCA PELECYPODA ODONTOGENIA BOREALIS X 3
49C4200100 MOLLOSCA PELECYPODA CLINOCARDIUM SP, o 1
9C4200107 © MOLLUSCA PELECYPODA CLINOCARDIUM CILIATUM T x0T S R A
4904200102 MOLLUSCA PELECYPODA CLINOCARDIUM NUTTALLII 1
49C42C0201 MOLLUSCA PELECYPODA SERRIPES GROENLANDICUS S

TTT49C42103017 7 MOLLUSCA PELECYPODA COMPSOMYAX SUBDIAPHANA - ]
4904210501 MOLLUSCA PELECYPODA PSEPHIDIA LORDI : , ' 4
4904230101 MOLLUSCA PELECYPODA SPISULA POLYNUMA i : X X X X 6

TT49C4240100° MOLLUSCA PELECYPODA MACOMA SP, T : S
6904240101 MOLLUSCA PELECYPODA MACOMA CALCAREA X X 3
49C6240108 _ MOLLUSCA PELECYPODA MACOMA MOESTA ALASKANA X X % 13

4904240109 MOLLUSCA PEZLECYPODA MACOMA CRASSULA I 1
L9CL240117 MOLLUSCA PELECYPODA MACOMA BALTHICA : 1
4904240201 MOLLUSCA PELECYPODA TELLINA LUTEA ALTERNIDEN X X R S 6
49C47:2102 7 MOLLUSCA PELECYPODA SILIQUA ALTA 77 77 1
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CRITERIA 1~ TAXON OCCURS IN SO PCT OR MORE OF STATIONS
CRITERIA 2= AT LEAST 10 PCT OF INDIVIDUALS AT SCME STATION

CRITERIA 4= ABUNDANT WRT NO. INDIVIDUALS AT SOME STATION

CRITERIA 3=<7AT LEAST 10 PCT OF WET BIO0MASS AT SOME STATION

CRITERIA S= ABUNDANT WRT TOTAL BIQMASS AT SOME STATICN

TAXON CODE TAXON NAME o ~ CRITY CRIT2 CRIT3 CRIT4 CRITS . STA OCC

494280205 MOLLUSCA PELECYPODA MYA ELEGANS

4904290207 MOLLUSCA PELECYPODA HIATELLA ARCTICA
T 4963300007 MOLLUSCA PELECYPODA LYONSIIDAE

49C4330200 MOLLUSCA PELECYPODA LYCNSIA SP.

4506235201 MGLLUSCA PELECYPODA LYONSIA ARENOSA ~ _ L o
T 4506230206 MOLLUSCA PELECYPODA LYONSIA STRIATA

45C4350100 MOLLUSCA PELECYPODA ASTHENOTHAEZUS §SP,
4906350101 _ MOLLUSCA PELECYPODA ASTHENOTHAERUS ADAMSI

4904350200 MOLLYSCA PELECYPODA THRACIA SP. : X

4904350202 MOLLUSCA PELECYPODA THRACIA MYOPSIS

4504270102 MOLLUSCA PELECYPODA CARDIOMYA PLANEDCA L S
T 4905600000 MOLLUSCA GASTROPODA 1

49C5C40301 MOLUSCA GASTROPODA MARGARITES OLIVACEUS X

4905060302 MOLLUSCA GASTROPODA MARGARITES HELICINUS . L
T 4905060400 MOLLUSCA GASTROPODA SOLARIELLA SP, T

49CS5C604602 MOLLUSCA GASTROPODA SOLARIELLA OBSCURA X X 1

49CSC60403 MOLLUSCA GASTROPODA SOLARIELLA VARICOSA e ) A . .
o (SCS180101 ~ MOLLUSCA GASTROPODA TACHYRYNCHUS EROSYS ~~ — ——~— ——r—r——= ™ ’ X
UVt 4905240203 MOLLUSCA GASTROPODA TRICHOTROFIS BOREALIS

4905250200 MOLLUSCA GASTROPODA NATICA SP, ) o .
TTTL905250201 T MOLLUSCA GASTROPODA NATICA CLAUSA CTTTTmTm T e

49C5250400 MOLLUSCA GASTROPODA POLINICES SP,

4905250401 MOLLUSCA GASTROPODA POLINICES NANUS

4905250402 MOLLUSCA GASTROPODA POLINICES PALLIDA
Qo 49C51C0400 MOLLUSCA GASTROPODA TROPONOPSIS SP.

4905410000 MOLLUSCA GASTROPODA TURRIDAE
69C€5410101 MOLLUSCA GASTROPODA SUAVODRILLIA KENNICOTTII:
4905410400 Jo/KJUII/IMOLLUSCA GASTROPODA OENOPOTA SP,
TTTL965410711 T MOLLUSCA GASTROPODA LORA RASSINA T
49C56425100 MOLLUSCA GASTROPODA ODOSTOMIA SP,

4905330503
4905335802 "
«9CS4C01G0
45C54G0101

MOLLUSCA
MOLLUSCA
MOLLUSCA
MOLLUSCA

GASTROPODA
GASTROPODA
GASTROPODA
GASTROPODA

LIOMESUS NUX

NEPTUNEA VENTRICOSA I X
ADMETE SP. '
AOMETE COOTHOUYI

P T N N N Y R Y . < B e et

49C5450101 MOLLUSCA GASTROPODA RETUSA QETUSA o
TTT69C5450102 MOLLUSCA GASTROPODA RETUSA UMBILICATA T o o -
4905490203 MOLLUSCA GASTROPODA CYLICHNA ALBA X X X 1
49C6C10009 MOLLUSCA SCAPHOPODA DENTALIIDAE X
TTTL4906C10100 T MOLLUSCA SCAPHOPODA DENTALIUM SP  ~ 777777 =777 - TTrTm T e
49C6C20100 MOLLUSCA SCAPHOPODA CADALUS SP
53C?7CC0000 CRUSTACEA PODACOPA
TT5311130207 77 CRUSTACEA CALANOIDA METRIDIA IGNOTA — ~ ~7770 77 T T
$218C206000 CRUSTACEA THNRACICA BALANIDAE X : X
$318C201C8 CRUSTACEA THORACKA BALANUS HESPERIUS )
75318020111 T CRUSTACEA THORACICA LEPADIDAE BALANUS ROSTRATUS™ ™ N X ’ S Ty T
$323C00100 CRUSTACEA NEBALIACEA NEBALIA SP.
$327C30000 €RUSTACEA MYSIDACEA MYSIDAE o o
T 8328CC0000 TUCRUSTACEA CUMACEA o - B 1
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CRITERIA 1= TAXON OCCURS IN 50 PCT OR MORE OF STATIONS CRITERIA &4~ ABUNDANT WRT NO. INDIVIDUALS AT SOME STATION
CRITERIA 2~ AT LEAST 10 PCT OF INDIVIDUALS AT SOME STATION CRITERIA 5= ABUNDANT WRT TOTAL BIOMASS AT SOME STATION
CRITERTIA 3<TAT LEAST 10 PCT OF WET BIOMASS AT SOME STATION T T T 0 T
TAXON CODE TAXON NAME CRITY_CRIT2 CRIT3 CRIT4  CRITS STA oCC
5323020100 CRUSTACEA CUMACEA LAMPROPS SP. 1
5328G2030S CRUSTACEA COMACEA LAMPROPS QUADRIFLICATA 1
T 5328C40100 T CRUSTACEA CUMACEA LEVCON SP, ST - A T T T T T
5328£40101 CRUSTACEA CUMACEA LEUCONIDAE LEUCON NASICA 5
5328G40200 CRUSTACEA MYSIDACEA EUDORELLA S$P, 3
5328C40201 7 CR CUMACEA LEUCONIDAE EUDORELLA EMARGINATA - T 9
5328040202 CRUSTACEA CUMACEA LEUCONIDAE EUDORELLA PACIFICA X 10
5323040301 CR CUMACEA LEUCONIDAE EUDORELLOFSIS INTEGRA 5
5328040306 ~ CRUSTACEA CUMACEA EUDORELLOPSIS OEFORMIS X T Ox¢T 12
5324C55000 CRUSTACEA CUMACEA DIASTYLIDAE 2
5328CSC100  CRUSTACEA CUMACEA DIASTYLIDAE DIASTYLIS SP i 3
5323050101 CRUSTACEA CUMACEA DIASTYLIS ALASKENSIS ST T 6
5328050102 CRUSTACEA CUMACEA DIASTYLIDAE DIASTYL, ASPERA 1
5328050103 CRUSTACEA CUMACEA DIASTYLIDAE DIAS., BIDENTATA 2
5322050125 T CRUSTACEA CUMACEA DIASTYLIS CF. TETRADON o T X" 4
$323C80101 CURSTACEA CUMACEA CUMELLA CARINATA 1
5329C20000 CRUSTACEA TAMNAIDACE 1
O™ 5329C10000 ~ CRUSTACEA TANAIDACEA TANAIDAE B X x B | ‘
$330C00000 CRUSTACEA ISOPODA 2
5330010301 CRUSTACEA 1SOPODA ANTHURIDAE CALATHURA BRANCHIAT 2
5330060100 CURSTACEA 1SOPODA MICROPROCTUS SP. ' 1
$331LC000C0 CRUSTACEA AMPHIPODA X X b 24
5331020200 AMPELISCIDAE 1
5321020100 7 T CRUSTACEA AMPHIPODA AMPELISCIDA 'SP, o - T S
5331€20101 CRUSTACEA AMPHIPODA AMPELISCA MACROECEPHALA 12
$331C20102 CRUSTACEA AMPHIPODA AMPELISCIDA BIRULAI 1
$331020103 ~ CRUSTACEA AMPHIPODA AMPELISCIDA DERJUGINI 1
5331C20105 CRUSTACEA AMPHIPODA AMPELISCIDA ESCHRICHTI 3
5331C20106 CRUSTACEA AMPHIPODA AMPELISCA SP, . 4
§331C20202 T CRUSTACEA AMPHIPQDA BYBLIS EAIMANDI T e X Ty T T T16
5331023301 CRUSTACEA AMPHIPODA HAPLOOPS TUBICULA 1 -
$331040301 CRUSTACEA AMPHIPODA LEMBOS ARCTICUS B 1
5331070101  CRUSTACE AMPHIPODA ARGISSA HAMATIPES 1
5331150200 CRUSTAEA AMPHIPODA COROPHIUM SP. 1
5331150203 CRUSTACEA AMPHIPODA COROPHIUM CRASSIGORNE o e . e 3
5331150701 CRUSTACEA AMPHIPCODA UNCIOLA LEVCOPIS Tt T 1
$33121C0C0 CRUSTACEA AMPHIPODA GAMMARIDAE 3
5321210201 CRUSTACEA AMPHIPODA GAMMARUS MAERA DANAE e 1
5331210802 CRUSTALEA AMPHIPODA MAERA LOVENI 2
5331211C00 CRUSTACE AMPHIPODA MELITA SP. 1
$331211002 CRUSTALEA AMPHIPOOA MELITA DENTATA 4
75331211004 7 CURSTACEA AMPHIPODA MELITA QUADRISPINOSA ) o i R
$331220G600 CRUSTACEA AMPHIPODA HAUSTORIIDAE 1
5331220200 CRUSTACEA AMPHIPODA ISCHYROCERUS SP. ) o 1
T5331220201 T CRUSTACEA AMPHIPODA PONTOPOREIA FEMORATA T X 5
5331220400 CRUSTACEA AMPHIPODA UROCHOE SP 1
5331220401 CRUSTACEA AMPHIPODA UROTHOE ELEGANS 1
TTT 5331220402 77 CRUSTACEA AMPHIPODA - B o - 1T

UROTHOE PENTICULATA 777~
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CRITERIA 1~

TAXON OCCURS IN 50 PCT OR

MORE OF STATIONS

03723776

CRITERIA 2~ AT LEAST 10 PCT OF INDIVIDUALS AT SOME STATION

CRITERIA 3= AT LEAST 10 PCT OF WET BIOMASS AT SOME STATION

___TAXON CODE

5331220501
5331260000 _
5331260200
5331260203
5331260205
T 5331260300
5331240301
5331267303
53312460500
5331263501
5331270200

TTs331270202 T

5331270205

5331340000
T 5331340300
5311240301
5331340302
53312140306
5331341406
5331342103

—

N
o

5331342106

$331342900

$331342703
& 53212429GC5

5331342906
b

$S331342907
o233

5331370000
5331270500

TTT5331127C5046 T

53321370505

EEE-And sl
R

o
EXRFRAvE]

TAXON NAME

CURSTACE AMPHIPDA HAUSTORIIDAE EDUS
__CURSA{ZA AMPHIPODA ISAEIDA

PAGE

9

CRITERIA 4= ABUNDANT WRT NO. INDIVIDUALS AT SOME STATION

_CRITY CRIT2 CRIT3 _CRIT4__CRITS _

$TA 0CC

CRUSTACEA AMPHIPODA PHOTIS SP.
CRUSTACE AMPHIPODA PHOTIS SPASKII

CRUSTACEA

"7 CRUSTACEA

CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA

AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPOD A
AMPHIPODA
AMPHIPODA
AMPHIPOGDA

CRUSTACE ANMPHIPODA

PHOTIS FISCHMANNI

PROTOMEQEIA SP,
PROTOMEDEIA FASCATA
PROTOMEDEIA GRANDIMANA

PODOCERSPSIS sP,
HARPLOIA KOBJAKOVAE
ISCHYROCERUS SP.

ISCHYROCEROS ANGUIPES

CRUSTACE AMPHIPODA ISCHYROCERUS COMMENSALILS

CRUSTACEA AMPHIPODA LYSIANASSIDAE

CRUSTACEA AMPHIPODA ANONYX OCHOTICUS
CURSTACE AMPHIPODA

CRUSTACEA AMPHIPODA ANONYX OCHOTICUS —~—

N ed Nt 2 COON ek NN OO

53312440017

CRUSTACEA

CRUSTACEA

CRUSTACEA
"CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA

AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHRIPOODA
AMPHIPCDA
AMPHIPODA
AMMPHIPODA

ANONYX NUGAX

!

ANONYX PAVLOV>KI
HIPPOMEDON KURILIOUS
LIPIDEPECREUM KUSTATICA

‘LEPIDEPELREUM COMATUM
ARCHOMENE SP,
ORCHOMENE PACIFICA

ORCHOMENE NUGUX
ORCHOMENE JAPONICA
ORCHOMENE LEPIDULA

|

SOCARNES BIDENTICULATUS
OEDICERQTIDAE

CRUSTACE AMPHIPODA BATHYMEDON SP,

CRUSTACEA
CRUSTACEA
CRrRUS EA

T e >
AL

53313708027 CRUSTACEA

5331370907
5331371302
TT 5331371502
$3314CG0C00
5331403201

TT533140030Y T

5331420000
5331420100

TTU53321420102 T

5331420105
$331420113

CRUSTACEA
CRUSTACEA

TTCRUSTACEA

- CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA

AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA

HARPINIA SP,

CRUSTACEA
CRUSTACEA
CRUSTACEA

5331420200 CRUSTACEA

5331420700
5331420702

53314207047 CRUSTACEA”

CRUSTACEA
CRUSTACEA

AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA

BATHYMEDON NANSENI -
BATHYMEDON QBTUSIFRONS
MONOCULODES SP.

OEDIC MONOCULOPES ZERNOVI
MONOCULOPSIS LONGICORNIS
PONTOCRATES ARENARIUS

WESTWOODILLA CAECULA ™7
PARCALISCIDAE
NICIPPE TUMIDA

PARDALISCA ABYSSI®
PHOXOCEPHALIDAE

HARPINIA KOBJAKOVAE
HARPINIA GORJANOVAE
HARPINIA TARASOV{

-

PARAPHOXUS SP,
PARAPHOXUS SP.
PARAPHOXUS SIMPLEX

PARAPHOXUS MILLERI™™™ "~

J

1

[y




____LIST OF ALL
CRITERIA 1~
CRITERIA 2~
T CRITERIA 3~

TAXON CODE

$331420707
5331420800

T 5331430600

$331430602
5331430606

TTT8331440100

5331480200
5331480217

TTT83314811C0

5331500500
5331580000

T 5332020000 °

$332C20906
5333CC0300

TTS313110202

$333110203
590000000

< 59061010101

$9C1010201
6001020101

TT61C0CT00CO°

6151010202
66COCC0G00

b= 8C1060101

6801120412

___68C2CC0000 _
68C2€20101

£3C3CC0000
6803020201

S 68(03C20360°

68C3C20301
68C3C2080

T 68C3C90000

68030390501
623C3C90611

T 6864033000

68L4C30201
68€4100101

T 68041202007

68C6120205
72CCC00000

T 7203030203

7916060501

TOTAL NUMBER OF TAXONS

T T BERING SEA BENTHOS = GRABS TAKEN DISCOVERER CRUISE 808

TAXQNOMICMQROUR$>FOUND

TAXON OCCURS IN 50 PCT OR MORE OF STATIONS

AT LEAST 10 PCT OF

CRUSTACEA
CRUSTACEA

“CRUSTACEA

CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA

" CRUSTACEA

CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA
CRUSTACEA

"CRUSTACEA

CRUSTACEA

TAXON NAME

AMPHIPOD A
AMPHIPODA
AMPHIPODA
AMPHIPOD A
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA
AMPHIPODA

EUPHAUSIACEA EUPHAUSIIDAE

INDIVIDUALS AT SOME STATION
AT LEAST 10 PCT OF WET BIOMASS AT SOME STATION

PARAPHOXUS OBTUSIDENS
PHOXOCEPHALUS SP. 5
PLEUSTIDAE STENOPLEUSTES
STENOPLEUSTES GLABER
STENOPLEUSTES KARIANA

CRITERIA 4= ABUNDANT WRT NO.
CRITERIA 5= ABUNDANT WRT TOTAL BIOMASS AT SOME STATION

TUTTo3/23776

10

INDIVIDUALS AT SOME STATION

. CRITT CRITZ CRIT3 CRIT4& CRITS

PODOCERIDAE DULICHIA
STENOTHOIDAE METOPA
PARAPHOXUS GLACIALIS

STENOTHOIDES SP,
SYNOPIIDAE TIRON
CAPRELLIDAE

EUPHAUS, EUPHAUS., THYSANOESSA RASCHII

DECAPODA

DECAPODA PAGURUS OCHOTENSIS e i
DEC. PAGURIDAE PAGURUS ALEUTICUS
SIPUNCULIDA

"SIPUNCULIDA GOLFINGIA MARGARITACEAW'N“_

SIPONCULIDA PHASCOLION STROMBI

ECHIUROIDEA ECHIURUS ECHIURUS ALASKANA

PHYLUM PRIAPULIDA
PRIAPULIDA PRIAPULUS CAUDATUS

ECTORPOCTA o
EC AS PORCELLANASTERIDAE CTENODISCUS CRISPATUS

ECHID, ASTEROIDEA LEPTASTERIAS POLARIS . X
ECHINODERM ECHINOIDEA

"ECHIN., ECHINOIDEA ECHINARACHNIUS PARMA X X

ECHINODERM OPHIUROIDEA
ECHINODERM AMPHIURIDAE AMPHIPHOLUS PUGETANA ] . X

"ECHINODERMATA OPHIUROIDEA DIAMPHIODA SP.

ECHINODERM AMPHIURIDAE DIAMPHIODIA CRATERODMETA X

ECHINODERM AMPHIURIDAE UNIOPLUS MACRASPIS
ECHINODERM OPHIUROIDEA OPHIURIDAE

EC OPHIUROIDEA OPHIURIDAE OPHIOPENIA DISACANTHA

ECHINODERM OPHIURQIDEA OPHIURIDAE OPHIURA SARSI
"HOLOTHUROIDEA o

ECHIN, HOLOTHUR. LEPTOSYNAPTA INHAERENS

ECKIDOPERMATA HOLOTH CUCUMARIA CALCIGERA
ECHINODERM PSOLUS SP.
ECHIN. HOLOTHUR.

TUNICATA

UROCHCRDATA BOLTENIA VILLOSA —

TELEQSTEI

PSOLUS PHANTAPUS o - X

PHANERODON FURCATUS

7916170101 TELEOSTEI AMMODYTES HERAPTERUS

= 426
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DATI:

CONTTACT NUMBER:

TASK ORDER HUM

PRINCIPAL

Salaries

&

Period April 1,

Wagec

Staff Benefits

Equipment
Travel

Other

Total Direct

Indirect

BER:

VB

o
&

INVESTICATOR:  Dr.

S

Task Order Total

0CS COORDINATION OFFICE
University of Alaska

ESTIMATE OF FURDS EXPENDED

March 31, 1976
03~5~-022--56
15

Howard M. Feder

18975 - March 31, 1976*% (12 mos)

Yotal Budget Expended
46,516.00 40,984.91
7,854.00 7,078.26
3,500.00 2,100.00
3,500.00 5,115.87
_68,300.00 39,970.67
129,670.00 95,249.71
_26,608.00 23,443.37
156,278.00 118,693.08

* Preliminary cost data, not yet fully processed.
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Remaining
5,531.09
775.74
1,400.00

(1,615.87)
28,329.33
34,420.29
_3,164.63

37,584.92




OCS COORDINATION 'FICE
University of Alas:a

ENVIRONMENTAL DATA SUBMISS1‘N SCHEDULE

DATE: March 31, 1976
CONTRACT NUMBER: 03-5-022-56 T/0O NUMBER: 15 R.U. NUMBER: 5/303
PRINCIPAL INVESTIGATOR: Dr. H. M. Feder

Submission dates are estimated only and v:11 be updated, if

necessary, each quarter. Data batches refer to date as ident-
ified in the data management plan.

Cruise/Field Operation Collection Dates Estimated Submission Dates!
From To Batch 1} 2

Discoverer Leg I #808 5/15/75 5/30/75 5/20/76 None
Discoverer Leg II #808 6/2/75 6/19/75 5/20/76 None

Miller Freeman 8/16/75 10/20/75 6/30/76 6/30/76

Note: ! Data Management Plan and Data Format have been approved and
are considered contractual.
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Following is part 2 of the quarterly report R.U.# 5/303 for
the period ending December 31, 1975. This was received after
the printing of the Quarterly Reports, July - September 1975

therefore is included here.




'RE@HWED

OCS COORDINATION OFFICE JAN 15)1976.

University of Alaska N E QG () A

Quarterly Report for Quarter Ending December 31, 1975

Project Title: . . The Distribution, Abundance, Diversity’

and Productivity of Benthic Organisms Bt ’5
: ; |\~4;O
in the Bering Sea IS b}
. <y I
/

Contract Number: ' 03-5-022-56 S(-L\
Task Order Number: 15
Principal Investigator: Dr. Howard M. Feder ,

I. Task Objectives

A. Qualitative and quéntitative census of dominant species
within oil lease sites.

B. Description of seasonal and spatial distribution patterns,
with emphasis on assessing patchiness and correlation
with microhabitat. , .

c. Comparison of species distribution with physical, chemical,
and geological factors.

D. Observations of biological interrelationships in benthic
biota of the study area. :

II. Field (Grab and Trawl Sampling) and Laboratory Activities

A, Ship schedule and name of vessel

. 8/16/75 - 10/24/75; R/V Miller Freeman
B. Scientific Party
R/V Miller Freeman

Mr. Max Hoberg - Legs I, III; Technician, U of A
Mr. Robert Roark - Legs I, II; Technician (temp.) U of A

C. Methods

1. One hour tows were made at predetermined station
locations using an otter trawl. Non-commercially
important invertebrate species were sorted, weighed
and counted, identified or assigned a type number
and an aliquot sample of most species preserved in
10% buffered formalin for later detailed examination.
Selected species were collected and frozen for the
Hydrocarbon and Heavy Metal Programs. Black and
white photographs were taken of the common species
primarily for field identification usage.
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Iv.

2. Laboratory analysis: Samples were taken to the Marine
Sorting Center at the University of Alaska for
examination.

D. Sample Location

Precise station locations for the R/V Miller Freeman are
available but have not yet been plotted.

E. Data Collected or Analyzed

1. R/V Discoverer (5-15-75 to 6-20-75) 67 grab stations
were occupied with 428 samples collected.

2. R/V Miller Freeman (8-16-75 to 10-24-75) 54 grab
stations (312 replicates) were occupied. ' Two hundred .
and nineteen trawl stations were occupied.

Results

At present, analysis of about 104 grab samples has been completed
in the Marine Sorting Center. Invertebrates taken by trawl have
been identified and code numbers are being assigned. Maps to show
species distribution in the study area are in the planning stage.
Preliminary Interpretation

None at this time.

Problems Encountered, Recommended Changes

Serious problems of priority have arisen relative to the use of

the Miller Freeman. The Benthic-Invertebrate grab program was
apparently relegated to a minor role in the general scientific
program. The original understanding involved a 50/50 use of
shiptime with the National Marine Fisheries Service. This

should be resolved for next field season. The cooperative effort
with the National Marine Fisheries Service trawl program was most
satisfactory. It was possible, as a result of this cooperation,
to collect much more data than was originally anticipated. I
would recommend a continuation of this cooperative effort, but
suggest that more integrated planning be attempted next year in
order to have a broader coverage of the OCS lease area.




O0CS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1975
CONTRACT 'NUMBER: 03-5-022-56 T/0 NUMBER: 15 R.U. NUMBER: 5/303
PRINCIPAL INVESTIGATOR: Dr. H. M. Feder

Submission dates are estimated only and will be updated, if

necessary, each quarter. Data batches refer to data as ident-
ified in the data management plan.

(1)

Cruise/Field Operation Collection Dates Estimated Submission Dates
From To Batch 1 2

Discoverer Leg I #808 5/15/75 5/30/75 3/31/76 None
Discoverer Leg II #808 6/2/75 6/19/75 3/31/76 None

Miller Freeman 8/16/75 10/20/75 6/30/76 Unknown

(1)

Estimated submission dates are contingent upon final approval
of data management plan submitted in draft form Oct. 9, 1975
‘and University of Alaska approved form November 20, 1975 to
NOAA. Also, final agreement by all parties om the data format

is nccessary. 21?

Note:




OCS COORDINATION OFFICE
University of Alaska

ESTIMATE OF FUNDS EXPENDED

DATE: December 31, 1975
CONTRACT NUMBER: 03-5-022-56
TASK ORDER NUMBER: 15

PRINCIPAL INVESTIGATOR: Dr. Howard M. Feder

Period April 1 - December 31, 1975*% (9 mos)

Total Budget Expended . Remaining
Salaries & Wages 46,516.00 31,730.27 14,785.73
Staff Benefits 7,854.00 5,258.04 2,595.96
Equipment 3,500.00 - 2,100.00 1,400.00
Travel 3,500.00 3,455.61 44,39
Other 68,300.00 24,503.74 43,796.26
Total Direct | 129,670.00 67,047.66 62,622.34
Indirect 26,608.00 18,149.71 _8,458.29
Task Ordér Total 156,278.00 85,197.37 71,080.63

* Preliminary cost data, not yet fully processed.

218




U # 6

FIRST YEARLY REPORT

Contract No. 03-5~022-68

Task Order No. 5

April 1, 1975 - March 31, 1976
Pages 1 - 33

The distribution, abundance, diversity, and

productivity of the western Beaufort Sea benthos

Andrew G. Carey, Jr., Principal Investigator
School of Oceanography
Oregon State University
Corvallis, Oregon 97331

March 22, 1976




This is an interim report whic: presents preliminary
information for the use of the uter Continental Shelf
Energy Program (OCSEP). ©No ma ¢rial contain:sd may be
quoted in external reports witl: 1. written permission

from the OCSEP Project Office ar- he principal invest-—

igator.




1I.

III.

Iv.

VI.

VII.

VIII.

IX.

TABLE OF CONTENTS

FIRST ANNUAL REPORT

Summary of objectives, conclusions and implications
with respect to outer continental shelf (0OCS) oil
and gas development

Introduction
A, General nature and scope of study
B. Specific objectives
C. Relevance to problems of petroleum development
Current state of knowledge
Sources, methods and rationale of Qata collection
A, General methods
B. Sampling
1. Through-the-ice sampling

a. Development of new through-the-ice
benthic infaunal sampling techniques

b. Development of new benthic infaunal
sample washing techniques

¢. Distribution of samples
C. Data management
D. Statistical analyses of data
Results
A, Sampling
B. Sample processing, faunal systematics, and
data analysis
Discussion

Conclusions

Needs for future study

References

Page

xS

11

11
13

17
18

20

21
21
23
25
26

28




XI. Summary of 4th guarter operations

a,

Field activities

1.

Ship or field trip schedule
a. Dates, name of vessel, aircraft,
NOAA or chartered

Scientific party
a. Names, affiliation, role

Methods
a. Field sampling or laboratory analysis

Sample localities/ship or aircraft
tracklines, data collected

Laboratory activities

1.
2.

Personel

Methods and analysis

Page

31

31

31

31

32
33




I. Summary of objectives, conclusions and implications with respect to
Quter Continental Shelf (0OCS) o0il and gas development

The objectives of this benthic ecological study concern the description
of the distribution and abundance of benthic species and species groups with
valid estimates of the degree of variability in space and time. Enough
samples are necessary to define the patterns and to determine the degree of
variability.

Species groups will be determined by statistical analyses and the environ-
mental features most likely to determine the distribution and abundance of
species will be determined.

Life history information including reproductive activity of the dominant
species will be obtained from seasonal samples.

These objectives will provide the OCS program with baseline information
including natural variability in space and time. The distribution and
abundance of species and species groups will be related to the environment,
particularly to the inner shelf that is physically stressed. Life history
information will provide data for estimating repopulation rates.




II. Introduction
A. General nature and scope of the problem

The distribution, abundance, and natural variability of benthic macro-
infauna and mega-epifauna will be defined on the southwestern Beaufort Sea
continental shelf. Patterns of faunal distributions will be determined and
related to features of the benthic environment. Assemblages will be
characterized by suitable bio-~indices and trends in the data determined.
Species groupings will be determined by statistical analyses, and their
patterns of distribution defined. Reproductive activity and possible sea-
sonal changes in dominant species population size structure will be studied
by sampling four times per year to obtain basic life history information.

B. Specific objectives

We propose to survey and define the variability of the benthic fauna of
the western Beaufort Sea continental shelf from Point Barrow to the Canadian
border and to undertake time series studies when appropriate and feasible.
Data are to be obtained on the faunal composition and abundance to form
baselines to which potential future changes can be compared. Biological
rates, life histories, and species can define aspects of the functioning
of communities and ecosystems potentially vulnerable to environmental damage
by man and can determine the rates at which damaged environments and benthic
faunal communities may recover.

Specific objectives include the initiation of studies and analysis to:

(1) Determine the distribution, species composition, numerical density, and
biomass of the benthos in the area(s) of interest.

{2) Determine if benthic communities are present and to delimit their
geographical and environmental extent.

(3) To determine the degree of correlation of various bio-indices with
various aspects of the benthic environment and the oceanography of
the region.

(4) To determine the degree of species interaction through the food web,
ect.

C. Relevance to problems of petroleum development

Extensive drilling for oil and gas on the Alaskan and Canadian North
Slope creates the potential for high environmental pollution and degradation
in the coastal area.

The basic structure of the coastal ecosystem could be adversely affected
in local areas, and the food web disrupted by oil spills toxic to phyto-
plankton, the primary producers, and to zooplankton (including larvae of
benthic invertebrates). In the inner shelf environment, the bottom could
be a sink for heavier oils, and perhaps include large amounts of toxic
volatiles because of the colder temperatures found in the Beaufort Sea.
Coastal benthic fauna could have high mortalities caused by a spill so
carnivores, including fish, whales, seals, and polar bears, would find
less to feed on.
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It is evident, however, after a year of gathering data that our basic
knowledge of the Beaufort Sea fauna is very poor. Infeoimation concerning
species composition, variability in space and time, reproduction, growth,
and physioclogy is wvirtually nil. This lack of knowledge makes it very
difficult to pradict or to assess the degree and extent of environmental
degradation. To understand wnhat effect an oil spill or well blow-out
might have on the functioning of the coastal and inner shelf ecosystem,
we need to know more about the biota especially the critical species in
the benthic communities.

Summaries and data analyses of the present and future assembled ma-

terial on the benthos in the Beaufort Sea will provide a basis for eval-~
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uating the potential effects of possible o0il spills and general environmental
pollution caused by the necessary supportive activities by man in this
relatively unspoiled environment. Areas for additional study will be
identified.




III. CURRENT STATE OF KNOWLEDGE

Except for a few early scattered samples collected in 1880's extensive
sampling of the benthos in the Beaufort Sea did not begin until the early
1950's when MacGinitie began sampling from the Naval Arctic Research Lab-
oratory at Barrow, Alaska (MacGinitie, 1955). This slow start in oceano-
graphic research in the Beaufort Sea is concerned with: lack of accesi-
bility, lack of early commercial interest, e.g. fisheries, and scientific
tradition (Curtis, 1975). Until the advent and availability of modern ice-
breakers, routine research in the area was not practical because of the
generally heavy sea ice conditions and the very short summer season of variable
open watexr. The dominant factor behind the recent rapid expansion of ocean-
ographic research, including benthic ecological research has been the potential
oil and gas production on the Beaufort Sea continental shelf.

The few early benthic samples in the Beaufort Sea were collected during
the cruises of the YUKON (1880) and CORWIN (1884). Some benthic samples were
also collected in the area during the International Polar Year Expedition to
Point Barrow (1881-83), (Curtis, 1975).

Qualitative but fairly extensive benthic collections were obtained by
MacGinitie (1955) during his tenure as director of the Naval Arctic Research
Laboratory (NARL). The Naval camp at Point Barrow was established for early
0il explorations in the 194C's, but later became the site of the Naval Arctic
Rasearch Laboratory, a development which made the Beaufort Sea more accessible
for oceanographic research. MacGinitie's samples provide us with the first
- extensive benthic species lists and scattered natural history notes. The
collection locations were mainly west of Point Barrcw in the Chukchi Sea.

NARL has been used as a base for isolated studies since that time (Mohr, 1969).

During the 1960's, benthic sampling was undertaken in the eastern Beaufort
Sea by the Canadians aboard the Fisheries PResearch Board of Canada vessel,
SALVELINUS. This field program was part of the Canadian investigations in the
western Canadian Arctic during 1960-65(Curtis, 1975). Deepwater benthic
collections by Menzies (1963) and Paul and Menzies (1974) were made in the
northern sector of the Beaufort from U.S. ice stations Bravo and T-3 as they
drifted through the region.

The 1970's has been a period of rapid development in Beaufort Sea
oceanographic investigations especially in benthic ecology and systematics.
The development of oil and gas fields on United States and Canadian coastal
lands stimulated scientific investigations of the environment, biota, and
ecosystem. Offshore explorations of potentially large oil and gas fields under-
neath the continental shelf have directly stimulated marine research. The
Canadian oceanographic vessel HUDSON obtained quantitative benthic samples from
the Beaufort Sea in 1970. The U.S. Coast Guard sponsored a series of ecological
baseline cruises (WEBSEC) to the area soon after the discovery of the extensive
oil and gas fields on the Alaskan North Slope. Benthic sampling and photograpny
was undertaken by Carey in 1971-72 (Carey, et al. 1974; Carey and Ruff, un-
published ms.).




Extensive environmental research programs were initiated by the Canadians
in the southeastern Beaufort Sea and by the United States in the southwestern
sector. The Canadian quantitative benthic sampling concerned the Mackenzie
River delta region, the Eskimo Lakes, and much of the Southeastern continental
shelf (Wacasey, 1974). The U.S. Outer Continental Shelf Energy Program (OCSEP)
environmental assessment research includes work by Carey (this report) on the
benthos.

Wacasey (1974) reported that the diversity and biomass of the benthic in
infauna in the southeastern Beaufort Sea increased with depth and distance away
from the Mackenzie River delta between depths of 3 to 94 meters. The number of
species ranged from 1 to 51; the numerical deasity from 52 to 12,444/m?; and the
biomass from 0.1 - 67.7 g (dry wt)/m?. Seventeen stations were occupied between
Cape Dalhousie and Herschel Island during July, 1973.

The Mackenzie River outflow significantly influences the surrounding area,
creating estuarine conditions down to 15 meters depth. The freshwater dilution,
however, is more marked to the east near Tuktoyaktuk Peninsula. Salinities at
the stations ranged from 0.0 °/, at 3 meters depth to 32.8 °/, at 42 meters depth.

Sixteen additional stations have subsequently been sampled by Wasasey on
the southeastern Beaufort shelf (Wacasey, 1974a). The Eskimo Lakes to the east
of Tuktoyaktuk Peninsula have also been sampled and preliminary data reported
in a Technical Report (Wecasey, 1974b).

In the western segment of the Beaufort Sea, the maximum macro-infaunal
biomass is at 140 meters depth on the upper continental slope (Carey et al,
1974). The maximum numerical density, however, occurs at a depth of 7C0 meters;
this is considerably deeper than the numerical maxima found in more temperate
waters. The standing stocks of inshore fauna at depths of 20 meters are
depressed in numbers and biomass, perhaps implicating ice scour as a major
environmental disturbance (Carey and Ruff, unpublished manuscript).

The numerical densities of the western Beaufort Sea macrofauna are
similar to those from temperate waters, but the biomass reaches higher levels
in the Beaufort. The benthic environment near the Mackenzie river but deep
enough (> 33 meters) to be below the effect of freshwater dilution, supports
considerably larger amounts of benthos than at similar depths in the western
portion.
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. IV. STUDY AREA

The Beaufort Sea

The Beaufort Sea extends along the northern coast of Alaska from the Pt.

Barrow area eastward to the western boundary of the Canadian Archipelago

(Fig. 1). In contrast to the other shallow satellite seas bordering the arctic
rim, the Beaufort is physically and oceanographically considered a part of the
Arctic Ocean (Coachman, 1963). The continental shelf in this region is very
-narrow and in general is covered with muds and gravels (Carsola, 1954; Barnes
and Reimnitz, 1975). The shallow shelf break averages only 70 meters in depth,
and the continental slope decends steeply to meet the floor of the Canada Basin
at approximately 3500 meters (Carsola et al., 1961). The hydrography of the
Beaufort Sea is characteristic of the Arctic Ocean, exhibiting (1) a mixed
Arctic surface layer, (2) an -intermediate Atlantic water layer, and (3) a lower
layer of Arctic bottom water (Coachman and Barnes, 1961; Coachman, 1963). The
surface layer is a mixture of continental runoff, seasonal ice melt, and
intrusions of water to an unknown extent from the Bering and Chukchi Seas. In
certain areas the surface water may occasionally be enriched with underlying
waters by coastal upwelling. This phenomenon has been detected during one
summer cruise at the shelf ecge north of the Barter Island region during
unusually light sea ice conditions (Hufford, 1975; Mountain, 1975).

Ice forms across the surface of the southern Beaufort Sea in the early fall
and completely covers the continental shelf until the following summer. Shore-
fast ice extends seaward to a water depth of 1-20 meters where it impinges on
the main polar ice pack. During the short arctic summer this ice breaks up and
edge of the pack usually recedes beyond the shelf break, although its exact
location is highly variable from year to year ( U.S. Navy Hydrographic Office,
1958). Drifting and grounded ice floes are often present on the continental
shelf throughout the summer. Recent evidence has indicated that grounded
pressure ridge keels and ice islands plow along the shelf at random intervals,
reworking the sediments to a significant extent (Kovacs and Mellor, 1975;
Reimnitz and Barnes, 1975; Barnes and Reimnitz, 1973).

The Beaufort Sea ecosystem is controlled to a large degree by the stability
of the water column, the marked seasonality, and the presence of seasonal and
cermanent sea ice. These features produce an environment in which oceanic
waters beyond the continental shelf are extremely low in biological productivity
{English, 1961; Meguro et al., 1966). Recent work has demonstrated significant
populations of shade adapted under-ice diatoms in neritic waters (Meguro et al.,
1966; Bunt and lee, 1970; Horner and Alexander, 1972; Horner, In Press). Al-
though the geographical and temporal extent of these algae is unknown, the
strongly stratified water column beneath the ice curtails nutrient renewal:
overall production from these species is probably limited. The degree of
primary production in coastal waters remains relatively unknown. Occasional
large standing stocks of phytoplankton with high ‘chlorophyll concentrations have
been noted during summers with open water {llorner, personal communication),
but in general, evidence indicates that nearshore production is variable from
year to year, and very low on the average (Appollonio, 1965; McRoy, et al., 1972).
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Figure 1:

Map of the
Beaufort Sea and
Surrounding Area

(Redrawn from H.O. Pub., No. 705y
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V. Methods

A. General Methods

The goals of our benthic sampling during the next phase of research in the
Beaufort Sea are: (1) to gquantitatively sample a broad size range of infauna
and epifauna over an extended depth range and geographic area, and (2) to
photograph large epibenthic organisms for quantitative analysis of abundance
and micro- and meso-scale faunal distribution. BAnalysis of the photographic
and faunal samples will proceed using gquantitative laboratory methodology, and
the organisms will be identified as far as possible. The relationship of the
species with the environmental parameters will then be examined statistically
to determine causal relationships. We can then map species and community (species
associations) distributions and determine the numerical abundance and biomass of
the fauna acraoss the study area.

Sampling Gear

Several different pieces of equipment are necessary to adequately sample
the benthic fauna in the Beaufort Sea. The samplers elected have been used

previously under arctic conditions and have been shown to be effective in pack
ice.

The Smith-McIntyre grab will be used to sample the infauna in shallow to
moderate depths. The reasons for its choice has been listed in an earlier
section of this proposal. For normal routine sampling, this instrument has
proven both efficient and effective. For sampling in very dense sediments
at great depths, a 0.25 m? NEL spade corer will be utilized. This sampler
collects large volume, high quality samples that yield accurate estimates of
infaunal population densities and species composition (Smith and Howard, 1972;
Hessler and Jumars, 1974). BAlthough more difficult to handle routinely aboard
the icebreaker, this piece of gear will efficiently cut the sampling at the
deep stations, and will permit quantitative representation in substrates too
dense for adequate grab penetration.

The grab and box corer samples will be washed by a gentle flotation
method through a 0.42 mm screen on board ship. The material retained on the
sieve will be fixed in 10% neutralized formalin-sea water and then transferred
to 70% neutralized ethancl after 2 days. This preservaticn technique will
minimize damage to the fauna from acidification of the formaldehyde.

The larger eipfauna (>1.3 cm) will be sampled when ice conditions permit
with a four meter otter trawl modified with large mud rollers. Organisms will
also be obtained when possible by trapping, and by dives at shallow stations.
Selected specimens will be frozen for later analysis of heavy metals, pesticides
and petroleum hydrocarbons. The balance of the organisms will be preserved in
neutralized formalin. Although qualitative in nature, these hauls effectively
capture the rarer organisms, and greatly aid in elucidating the overall species
distributions.




Quantitative estimates of the larger epifauna will be accomplished through
photography with an E G & G model 205 deep-sea camera system. This piece of
gear can be used in heavy pack ice conditions where trawling would not be feasible.
Large organisms can be easily counted from the photographs, and the otter trawl and
quantitative beam trawl collections will aid or confirm identifications at ap-
propriate depths.

Laboratory Processing

At the Oregon State University benthic laboratory, the infaunal samples
will be separated into the larger meio-fauna (0.42 to 1.00 mm) and the macro-
fauna (1.00 mm). Both fractions will be stained with a protein specific dye,and
sorted into taxonomic categories with the aid of a dissecting microscope. The
organisms will then be counted and wet-weighed on a semi-micro balance for deter-
mination of the numerical density and biomass of each group across the study area.

The essential step of identification is a long one that requires expertise
and much time. The OSU benthic ecology laboratory is working up much of the
material, and we are utilizing specialists to confirm identifications or to
work up entire taxonomic groups. Graduate students with taxonomic expertise and
skill form an integral part of my research program. A Ph.D. candidate, Gordon
Bilyard, will undertake polychaete systematics as a basis for his dissertation.
Progress to data has been good, and we are achieving a working familiarity with
much of the fauna.

A number of taxonomic specialists will continue to aid our research pro-
gram. Cooperating systematists have confirmed many range extensions, noting
the taxonomic and zoogeographic value of our collections. In addition, to the
general taxonomic skill of fulltime laboratory assistants, the following
specialists have been working on our Arctic collections:

Cnidaria Charles E. Cutress University of Peurto Rico
Polychaeta i Gordon R. Bilyard 0OSU Oceanography
Kristian Fauchild Allan Hancock Foundation
usc
Echinodermata
Ophuiroidea Michael A. Kyte Maine Dept. of Marine
Resources
Holothuroidea Robert Carney 0OSU Oceanography
David Pawson Natural History Museum

Smithsonian Institution

Chordata-Vertebrate
Teleostomi Don E. McAllister Museum of Natural Sciences,
Ottawa
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Arthropoda-Crustacea

Amphipoda Jean Just University of Copenhagen
Diana Laubitz Toronto National Museum

Mollusca
Pelecypoda Frank Bernard Fisheries Research Board

of Canada, Nanaimo

Prosobranchia James McClean Natural History Museum
Los Angeles County

Aplacophora Amelie Scheltema Woods Hole Oceanographic
Institution

Bottom Photography

Film from the deep-sea camera system will be processed and printed in an
8 X 10 format. Image parallax can then be used to quantify the area covered within
the stereo photographs (Pollio, 1969). Using marking and recording methods de-
veloped at OSU, the prints will be assessed for the distribution and abundance of
selected mega-epifauna (Carey, Rucker and Tipper, 1974). Previously studies in
other areas using bottom photography have shown that this technique can be used to
advantage for the larger epifauna (Rowe and Menzies, 1969; Wigley and Emery, 1967;
Owen, Sanders and Hessler, 1969). We have found close correlations between es-
timates of abundance for epifaunal echinoderms from guantitative beam trawl,
bottom grab, and bottom camera stations at a depth of 2300 m (Carey, Rucker, and
Tipper, unpublished data). Final species identifications made from the photo-
graphs will be confirmed by the otter trawl collections taken at similar depths.
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B. Sampling

1. Through-the-ice sampling .
a. Development of new through-the-ice benthic infaunal sampling
techniques

Techniques and gear have been developed for sampling benthic infauna at
standard seasonal stations from the sea ice in the Beaufort Sea. Because the
sampling plan is based on seasonal samples from standard stations on 1-3 transect
lines, the field strategy is based on mobile logistic support with daily field
trips out on the ice via helicopter. Techniques and equipment, therefore, have
to be oriented toward maneuverability and speed. On the other hand, benthic
sampling gear is large and heavy; therefore gear handling requires a substantial
winch and wire support and a large hole cut through the ice. We have been able
to develop techniques and handling gear that function as a workable compromise
between these criterial

A benthic station is first located along the transect line by position and
then depth. As most benthic organisms are distributed in depth zones, depth is
an important criterion for station position. The water depth is determined
either by a sounding wire or an electronic depth sounder (Data Marine, Model
No. 2600).

Actual station preparation then starts with the cutting of a 4-foot square
hole through the ice. A chain saw and/or an 8 inch power ice auger are used as
the main cutting tools. The auger has proven to be more efficient in ice
greater than 2 feet thick. The saw and/or auger are used to cut ice blocks to
lift from the hole with the help of ice chisels. Large ice tongs are used to
pull out the ice chunks.

After sampling hole is complete, a steel pipe (13" diameter) tripod is
rigged over the hole with one block at the apex and one at the base of one leg.
The wire (3.16" diameter) wire is led first through the lower block, then through
the upper one and finally is fastened to a roller bearing swivel and to the 0.1 m
Smith-McIntyre grab. For stability the tripod legs are placed into 2-3 inch deep
holes chipped in the ice. Opposite the grab stand a guy line is attached from
the upper tripod to a 1 inch aluminum pipe imbedded in the ice to counteract any
lateral force exerted by deploying and retrieving the grab to and from the hole.
The portable gasoline powered hydro winch (Hydro Products, Model No. HR35B) is
placed on the ice to one side and positioned so the wire feeds freely to the
lower block on one tripod leg. The winch is secured in place by 4 l-inch aluminium
pipes sunk into predrilled 13" holes bored into the ice by a hand auger. The
light weight grab stand made of a folding aluminium angle from is placed next to
the hole between two tripod legs. It also is secured in place by 2 l-inch aluminium

pipes.

2

Station preparation time varies from 2-3 hours depending on the ice thickness.
Field trips in October 1975 and March 1976 have demonstrated the effectiveness of
the sampling scheme. Though benthic sampling from and through sea ice has been
accomplished before, this program is the first to occupy stations across a
continental shelf up to 40 n mi offshore on a seasonal basis using a helicopter.
The support vehicle provides extreme mobility and makes such a sampling scheme
possible.
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? Figure 2. Benthic ice station, 26 October 1975. Note the basic layout with the

Z hydro winch to the left and the tripod over the 4-foot square hole.
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b. A new system for sieving infaunal benthic samples

The multiple screen cascading sediment siever, a new washing system for
benthic infaunal samples has been designed, built and field tested. A new
raired washing system with its own water supply was used on the March field
trip. A paper reporting the design and initial results will be written for the
yearly report and for publication.

During an earlier benthic survey in the Beaufort Sea (WEBSEC-71), it
became evident that improved techniques for sieving were necessary for more
efficient but less harsh sample processing. The alaskan shelf sediments often
contain significant amounts of gravel and consolidated clay that are difficult
to wash through the necessary fine mesh sieves of 0.42 mm aperture. Any
forceful water spray damaged the animals being extracted from the substrate.

A new design for a siever finally evolved, and the sieving system was built and
tested at Barrow during the October 1975 field trip. :

The sieving system consists of a flotation wash box with a bottom water
spray that discharges onto a 0.6 cm aperture sieve (Figure 2). Each tiered
sieve 1is exposed and recieves the successively screened water from the larger
aperture sieve above. A collecting trough tightly fitted underneath each
sieve collects the water and feeds it plus the smaller organisms and sediment
particles through a spout to the next sieve. The water and contained particles
cascades from one sieve box to the next. It finally flows through the 0.42
aperture sieve and out the discharge spout of the system. Two auxiliary hoses
provide the water necessary for cleaning the screens and transfering the
samples to containers. With the new redesigned system a large volume JABSCO
bilge pump is driven by a 2 horsepower electric motor to provide the necessary
volume of water to operate the two side-by-side sieving systems in the field.
A heated hydro hut on the ice at Barrow and Prudhoe Bay provide the necessary
environment for sample washing under Arctic conditions.

The prototype was tested on the October field trip during the seasonal
sampling on the Pitt Point Station line. The three tiered sieves - 0.6 cm,
1.0 mm, and 0.42 mm aperture and the large volume, low velocity water supply
functioned well. The clay conglomerates on the top sieve gradually broke up
under the water stream from the wash box. The larger gravel was effectively
screened out. Later laboratory work with the organisms verified that the
animals were generally maintained in excellent shape.

The sieving device 1s constructed of marine plywood fastened together with
Resorcinol glue and brass screws. The screens are stainless steel, except for
the upper, largest aperture sieve which has galvanized steel mesh. All seams
are caulked and contoured when inside the screen boxes and lower collecting
trough. The units are fiberglassed and painted. All hoses are of low temper-
ature plastic or rubber capable of maintaining its operating qualities in the
Arctic environment. Each system unit is designed to fold and fit within a
carrying box, which in turn functions as a base support and lowest water col-
lector and final water discharge. Each sieving system cost $414 in materials
and took 103 manhhours to build, The pump and electric drive motor fit within
a carrying box. The pump system including intake and distribution hoses cost
$662.
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Figure 3. Cascading Multiple Sieve Sediment Washer. Note the flotation

wash box on top with the successively finer sieve boxes below.
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Figure 5. The water distribution system and volume control for the wash

box hose (upper center) and two auxiliary hoses for washing out sieves.
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¢. Distribution of samples

Seasonal samples will be collected at as many stations as possible across
the continental shelf on the 3 100-km long transects that lie at 20° to the
northeast of Pitt Point, Prudhoe Bay, and Barter Island. The benthos stations
are located at depths 25, 40, 55, 70 and 100 meters. Experience from the
October and March field trips demonstrates that we can occupy stations at 2
transects at the most. Emphasis will be placed on the Pitt Point line with
the philosophy that if time is inadequate strong data from one station line
is more advisable than a broader but thinner coverage on several.

Summer fieldwork from vessels will occupy the seasonal stations on all 3
lines plus additonal frequent samples along the 30 meter contour between Pt.
Barrow and the Demarcation Line and areas of interest in coastal waters between
the 5 and 20 meter contours. More samples will be obtained in the Prudhoe Bay
and Barter Island areas because of environmental and ecological interest,
respectively.




C. Data management

Definition of Data Types

The following information will be supplied to NODC/EDS when available,
in a form suitable for automatic data processing in partial fulfillment of
the tasks mentiond above:

I. Cruise Information
1) Cruise number
2) Vessel name
3) Observations, comments, etc.

II. Station Information

1) Station number

2) Starting depth (M)

3) Starting data (GMT)

4) Starting time (GMT)

5) Starting Latitude

6) Starting Longitude

7) Ending depth (M)

8) Ending date (GMT)

9) Ending time (GMT)
10) Ending Latitude
11) Ending Longitude
12) Distance offshore (km)
13) Tow direction (°)
14) Starting core depth (cm)
15) Ending core depth (cm)
16) sSsample penetrat%on depth (mm)
17) Area sampled (M7)
18) Bottom salinity (°/.,)
19) Bottom temperature (c)
20) Bottom oxygen (ml/1)

21) Sediment Organic Carbon (%)
22) Sediment total carbon (%)
23) Percent Sand
24) Percent silt

25) Percent clay

26) Minimum Sieve size (mm)
27) Wire length out (M)

© 28) Wire angle

29) Average Phi size

30) Equipment code

31) Sample number

IITI. Taxon Information
1) Modified VIMS 12 digit taxonomic code
2) Number of individuals of the above taxon counted
3) Total wet weight of all above individuals (gm)
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Although a complete discussion of the laboratory and sampling technigues
used to arrive at the above parameters 1s not feasible, some of the conventions
used to record the data can be mentioned. All dates are written in the year-
month-day format with times recorded in the 24 hour form to the nearest tenth
of an hour. The position of a station is recorded in degrees, minutes, and
seconds with a hemisphere indicator for both latitude and longitude. The para-
meter "Distance offshore" has been interpreted as the distance the station is
from the 5 meter depth contour to avoid the ambiguity of measuring the distance
from the mainland or an island when they are present. Directions are entered
in whole degrees relative to true North, and sediment percentages are cal-
culated by weight. If a core was taken and divided into subsamples the be-
ginning and endihg core depth describes the position of the slice in relation
to the top of the core. 1I1f both depths are zero it is meant to refer to the
floculent layer that was floated off the top of the core. If the above des-
criptions are not sufficient more detailed information zan be provided by
contacting the principal investigator.

Schedule and Quantity of Data

The information will be transmitted to the Juneau Project Office on magne-
tic tape (9 track, EBCDIC, 800BPI) gquarterly beginning July 1976. Information will
be submitted at two levels. The first level will consist of all new information
available which was collected or analysed since the last quarter. The second
level of information is associated with previously transmitted information, which
is now available for the first time. This information may be new information or
data that supercedes previous information. We expect that the second level
information at times will be substantial since identifications are often performed
by specialists and are not available for extended periods of time. Any new taxonomic
groups which do not have a VIMS code assigned to it will be sent to the Juneau
Project Office for a code to be determined. All taxa for which VIMS codes have
not been assigned will be withheld until we are nctified of the appropriate codes.
The guanity of data that will be transmitted each guarter is difficult to estimate
since the richness of area is not well known at this time. A liberal estimate
would be 200 cards per sample, which converts to 1000 cards per station. The
number of stations per quarter will be variable but another gross estimate would
be 12 to 20 stations about every 3 months.

Format Declaration

All information sent will be in a format consistent with the NODC file type
032. The information will be stored on an unlabeled, 9 track magnetic tape
recorded at a density of 800 BPI in EBCDIC code, with an 80 frame fixed block
format (card images).

Quality Control

Data will generally be originally recorded on forms from which caxrds can be
keypunched directly. 2all forms will be verified before they are keypunched, then
verified again in card form. The cards are processed by computer and preliminary
summarys are calculated, the information is then placed in an inhouse data base.
Quarterly the data base will be searched and information that will be transmitted
will be written on the magnetic tape in the proper format. The data base will be
constantly updated and verified to minimise incorrect data, and since the mag-~
netic tape uses information stored in the computer a transcription step has been
eliminated, as well as giving more flexability in correcting errors and retrieving

data. 241
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D. Statistical analyses of data

There are many techniques for evaluating data which involve species oc-
curences at specified stations; these range from a careful overview of the
spatial distributions, to diversity analysis (diversity, niche breadth, etc.),
and on to more complex statistical methods such as principal components, or
canonical correlation. The choice of the technique is often dependent on the
specific gquestions being asked. The results should always be interpreted
relative to the sampling strategy used. As the complexity of the analysis
increases more assumptions have to be made about the relationships between the
species. The complexity also forces many people into viewing the techniques
as "black boxes", not fully understanding the limitations they impose on the
interpretation of the relationships among the species. The analysis of data,
therefore, should be the simplist that achieves the desired resolution.

With the above philosophy in mind the following is a series of analyses
that are appropriate for evaluating which species are found to co-occur. The
analyses are presented in roughly the order of their complexity. The level of
resolution sufficient to answer the questions is one of those subjective and
intuitive decisions that can not be computed; it is best left to the principal
investigator to decide. (1) Species diversity, niche breadth, and multiple
correlation are techniques that give a good description of the data set.

These analyses provide perspective into the data set, since they are familiar
types of analyses. The correlation matrix is also useful because it often
empodies all the information necessary for multivariate techniques. The linear
patterns that these techniques extract must be in the original correlation
matrix. )

(2) Recurrent species groups can also be separated using the various
clustering algorithms (Sneath and Sokal, 1973; Lance and Williams, 1967a;
Lance and Williams, 1967b). Clustering techniques can utilize many different
cluster algorithms and similarity functions. Euclidean distance, however, has
the advantage of being computationally simple and intuitively easy to visualicze.

{3) Multivariate analysis of the data set is the next level of complexity.
Two techniques are commonly used, they are 1) principal components or factor
analysis (Hughes, Peer, and Mann, 1972), and 2) canonical correlation (Cassie,
1972a; Cassie, 1972b). This are by no means a complete list of applicable
analyses that determine recurrent groups of species (Fager, 1957), but they
are commonly used to classify species into fixed groups. We have been evaluating
these statistical techniques in preparation for analyses of Beaufort Sea benthic
data. We will initially start with the simpler, more straight-forward
approaches. If necessary, some of the more complex analyses will be used.
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VI. Results
A. Sampling

Two major attempts were made to sample the benthos during the summer of
1975, however, unusually heavy summer sea ice conditions aborted both the
operations on the USCGC GLACIER and on the R/V NATCHIK. The ice prevented the
collection of coastal samples (5-20 meters in depth) from Point Barrow to
Prudhoe Bay and along the shelf (30 meter contour) from Point Barrow to the
United States-Canadian border.

Seasonal sampling at standard stations on the Pitt Point station line
slightly west of Cape Halkett was initiated. Techniques and gear were developed
to successfully transport sampling gear to an ice station on the shelf and to
effectively operate through the ice. The following samples were obtained:

Station Location No. Grabs Depth (m)
26 Oct 75 PPB - 2 71° 08.7' N 152° 39.9' W 6 25
29 Oct 75 PPB - 5 71° 19.1' N 152° 34.0' W 5 59
30 Oct 75 PPB - 6 71° 21.6' N 152° 35.0' W 5 102

B. Sample processing, faunal systematics, and data analysis

The 16 Smith-McIntyre grab samples collected during the October field trip
on the ice have been picked and sorted to major taxonomic categories. They were
put aside until the development of a suitable non-destructive technique for
preserved wet weight biomass measurement.
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Location of Standard Seasonal Stations on the Pitt Point Transect Occupied October 1975.
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VII. Discussion

From the review of the literature and unpublished data to date, it is
evident that available data are sparse. It is difficult to draw firm conclu-
sions concerning the potential effect of man's accelerated oil and gas drilling
and xploration on the ecology of the North Slope and adjacent coastal waters.
Before any real or potential effects can be evaluated, much basic and long-term
information has to be obtained on the structure of the benthic assemblages, on
the natural distribution and abundance of the fauna, on the interactions be-
tween species populations, and on the interactions of the sea floor with the
remainder of the oceanic ecosystem. Any continental shelf natural system
north of the equatorial region is variable in space time; this truism pertains
directly to the Arctic. Seasonality is accentuated, and the sublittoral
benthic environment is marked by contrasts.

The Beaufort Sea continental shelf is highly variable as an environment.
Sediments are generally poorly sorted and patchy in distribution (Naidu, 1974;
and Barnes and Reimnitz, 1974). Salinity fluctuates ssasonally and spatially
(Hufford et al, 1974). In the summer months, ice meltwater and river discharge
create an estuarine environment in inshore waters. Freshwater dilution effects
are felt at the bottom to a depth of 15 meters (Wacasey, 1974), particularly
near the Mackenzie River and Alaskan rivers. Sea ice generally melts, breaks
up, and is transported off the shelf during the summer months, and the Polar
pack ice retreats to the shelf edge. The amount of sea ice present on the
continental shelf is highly variable from year to year, however. The keels of
pack ice pressure ridges randomly gouging the bottom are a cause of environ-
mental disturbance. There is a direct and marked effect on the sediments
(Reimnitz and Barnes, 1974) and probably on the benthic fauna (Carey et al,
1974).

Biologically, these environmental factore significantly effect the ecosys-
tem. The degree of ice cover during the summer has a direct effect on the
ambient insolation and on the degree of wind induced turbulent mixing of the
surface water layer. This yearly variability undoubtedly results in fluctua-
tions in the degree of primary production.

Low salinity and sediment composition directly affect the distribution and
abundance of the benthos. Ice has a major direct effect on the benthic en-
vironment and undoubtedly on the benthos. The sediments and associated ani-
mals are radically disturbed by ice gouging out to depth of about 40 meters
on the continental shelf. It has been long known that sediment type can
greatly influence the benthic infaunal organisms and to a large extent control
the species composition within a given hydrographic and depth zone. Because of
the patchiness of sediment types, it is not surprising that the infauna are
patchy in distribution and that it is difficult to define descrete communities
within environmental boundaries with the available data.




Trends in faunal abundance across the continental shelf and along the
shelf form the basis for several interesting hypotheses. Numerical density and
biomass generally increase across the shelf, reaching a maximum on the upper
slope at a depth deeper than would be found in temperate waters. These two
bio-indices demonstrate an increase from west to east within the depths of
20-30 meters from Cape Halkett to the Mackenzie River (Carey, et al, 1974
and Wacasey, 1974). Ice scour may depress faunal abundance inshore within the
above depth zone, while river discharge of detrital material may increase the
numerical density and biomass locally. Furthermore, the Mackenzie River may
influence much of the south~eastern Beaufort Sea by its influence on turbidity
and associated detritus. There may be local nutrient concentration effects
caused by coastal upwelling (Hufford, 1974) or by the river discharge. Across
the shelf the maximum infaunal abundance may sometimes be located at greater
than 600 meters depth, possibly because of along-slope currents at the Arctic
surface water and Atlantic water mass boundaries, or because of the movement
of Bering Sea, Chukchi Sea water at depth.




VIII. Conclusions

It is premature to draw any conclusions from the samples collected,
but many logistic and sampling questions have been answered. Although
shipboard sampling of the benthos is common and very routine, sampling through
the ice is quite uncommon. The arctic climate is harsh, and previous experience
has shown that sampling under such conditions is difficult but entirely possible.
Due to logistic problems, the October sampling period was only moderately profit-
able in the number of samples obtained, but it did demonstrate that sampling
through the ice is practical. Problems such as clothing, equipment weight,
sample washing techniques, field data recording, and ice cutting methods were
assessed and solutions developed, eliminating many of the problems which
originally hindered the sampling effort in October. Perfection of the above
techniques shows that a seasonal sampling program on the continental shelf of
Northern Alaska is feasable.




IX. Needs for further study

The determination of the species, ecological type, or community critical
to the normal functioning of an ecosystem is an extremely difficult set of
problems. Ideally information on trophic and competive species interactions
are needed to characterize the ecosystem, yet this information is virtually
impossible to measure and can only be infered from those parameters that can
be measured. Furthermore, statistically valid baseline information describing
the present benthic community structure is critical as a "standard" at a
point in time against which future community structure can be compared for an
evaluation of the degree of change. Thirdly, biological information on life
histories is essential for the determination of repopulation rates and the
rate of restoration toward the normal range of community structure and function
should a benthic assemblage be drastically disturbed.

Research in these three areas have been requested by NOAA for the Beaufort
Sea ecosystem. The determination of the structure, function, and basic state
(health) of an ecosystem is an extremely long-term project, probably requiring
tens of years in such a highly variable, unpredictable environment. It is
evident that valid data cannot be obtained in all essential aspects of benthic
ecology in the time and with the funds available for this project. Nevertheless,
research can be undertaken at least in some of the less complex endeavours to
provide enough data for a description of a simplified, basic structure and for
the construction of qualified generalities. The Bureau of Iand Management can
then make better educated decisions on the leasing of undersea lands for
exploratory drilling and the eventual production of gas and oil.

Research on the ecology of benthic invertebrates in the southwestern Beaufort
Sea requires at least the following objectives to provide any useful information
to the Outer Continental Shelf Energy Program:
(1) description nf the patterns of species distribution and abundance,
including estimates cf variance.

a. extensive quantitative sampling on the continental shelf for
macrofauna (> 1.0 mm) and mega-epifauna (>1.3 cm) with sufficient re-
plicate samples to define natural variability.

b. extensive bottom photography of larger, visible epibenthos when
ice conditions prevent trawling to provide data for estimates of fauna
numerical density.

¢. seasonal sampling to estimate degree, if any, of change in total
numerical density, biomass, and species ccmposition, and community
structure at representative stations across the width of the continental
shelf. Numerically dominant species should be sampled seasonally to
estimate possible changes in population size structure.

d. long term sampling, (five to ten years) at characteristic stations
is important to establish the natural variability of the communities
on a year to year time scale, and how their size and structure changes.
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d. cont.

Without this sampling you lack the prospective of seasonal variability
and yearly trends.

(2} Statistical analyses of benthic ecological data

a. definition of species groupings, i.e. communities, and determination
of their distributions.

b. community structure analysis including diversity.
c. correlation of dominant species and species groups with benthic
environmental characteristics. For these studies it is essential

complementary water and sediment data be collected during the same
period by other research groups.

(3) Biological studies on the abundant, dominant infaunal species

“a&. analysis of reproductive activity based on seasonal samples from
standard stations collected over a period of two years.

b. analysis of recruitment of abundant species into the benthic
population.

c. feasibility studies on the analysis of mortality and growth.
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XI. Summary of 4th quarter operations

A. Field Activities
1. Second OCS seasonal benthic sampling

The second seasonal field trip to the Beaufort Sea was highly successful
in spite of delays caused by weather, health, sampling gear, and heavy ice
conditions. We have not yet been able to sample both the Pitt Point and the
Prudhoe Bay Transect Lines, but our 7-20 March 1976 field trip yielded 42
good quality, quantitative Smith-McIntyre grab samples from the Pitt Point
Transect Line.

A chartered Era Bell 205 helicopter was utilized. The logistic support
for ice operations was very successful.

2. Scientific party

Gail Erskine Oregon State University
Paul A. Montagna Oregon State University
R. Eugene Ruff Oregon State University
Paul H. Scott Oregon State University

The research assistants operated as a team collecting and processing the
samples. Paul H. Scott was party chief of the field group.

3. Methods

A 0.1 m2 Smith-McIntyre bottom grab was the basic sampling gear. Tech-
niques for sampling the benthos from sea ice are described in section V.B-l-a.
A powered 8-inch ice auger was the major tool for cutting out the necessary
4-foot square hole through the ice.

4. Sample localities

The following samples were collected on the March 1976 seascnal field
trip at the following standard seasonal stations for the Benthos program.
The stations are arranged in depth intervals along the station line and are
located in the field by navigational instrumentation and electronic depth
sounder lowered through a test auger hole in the ice.

Station Location No. Grabs Depth (m)
PPB ~ 2 71° 10' N 153° 46' W 10 25
PPB - 3 71° 12' N 153° 50' w 6 40
PPB - 4 71° 19' N 153°.37' W 10 55
PPB - 5 71° 20' N 153° 39' W 6 70 |
PPB - 6 71° 22' N 153° 38' W 10 100




A large percentage of time and effort was involved this quarter with the
acquistion, design and construction of field support gear for ice operations.
The Cascading Multiple Sieve System construction was finished; it includes a
pair of sieve systems and a pump water supply. The design and construction
of a folding aluminum grab stand was completed this quarter.

B. Laboratory Activities
1. Personnel

a. Andrew G. Carey, Jr. Oregon State University School of
Oceanography Associate Professor,
Principal Investigator
Responsibilities: coordination, evaluation, analysis,
reporting, and holothurian systematics
b. James B. Gish Oregon State University School of
Oceanography, Research Assistant
Responsibilities data management, statistical analysis,
to date: and field collection
c. R. Eugene Ruff Oregon State University School of
Oceanography, Research Assistant
Responsibilities invertebrate reference museum, species
to date: list, laboratory personnel, bottom
photography and photo analysis, and
echinoderm and anthozoan systematics
d. Paul H. Scott Oregon State University School of
Oceanography, Research Assistant
Responsibilities field equipment, wet weights, sample
to date: picking and sorting, molluscan systema-
tics, and field collection
e. part-time-workers:

Kamran Malik
David Marinos
Bruce Milan
Patricia Tester
Don Ward

Responsibilities:

assist with key punching, sample pro-
cessing, egquipment maintenance, photo=-
graphic processing, sediment analysis,
wet weight measurement
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2. Methods and analysis

Systematic studies of certain crutacean groups and the polychaetes from
the October samples were initiated. Evaluation of biomass (wet preserved weight)
measurement techniques continued.
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I. Summary of objectives, conclusions and implications with respect to
outer continental shelf (0OCS) oil and gas development

The western Beaufort Sea has not been extensively sampled until recently.
The objectives of this effort are to summarize existing published and unpublished
work and to infer conclusions about the species composition and distribution of
the benthos. The natural variability that exists will also be estimated, and
the control that environmental conditions have on the ecosystem will be investi-
gated, using correlations of the environmental variables and species abundance
information. Life histories of the dominant species and their reproductive
activity are important aspects when assessing particular times of the year or
development stages when organisms are especially vulnerable to pollutants, and
in estimating their capacity to repopulate an area.

These objectives will establish a reference state from which future studies
may evaluate deviations, and determine the impact of oil and gas development
on the benthic component of the ecosystem.
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II.

INTRODUCTION
A. General nature and scope of the problem

The systematics and ecology of Beaufort Sea benthos on the outer con-
tinental shelf (OCS) will be summarized and statistically analyzed.
Published and unpublished data including those to be obtained from samples,
collections, and bottom photographs already in hand at Oregon State Univer-
sity will be evaluated for the type and degree of information needed to
describe benthic biotic¢ baselines in the western Beaufort Sea.

B. Specific Objectives

(1) Species lists and distributional patterns; (2) Patterns and natural
variability of distribution and abundance of benthic species, recurrent
species groups (and communities) and ecological types; (3) Possible
correlations of these patterns with features of the benthic environment

to determine those features of potential ecological importance in this sub-
arctic environment; and (4) The type and degree of information that is
needed for describing benthic biotic baselines in the Beaufort Sea.

C. Relevance to problems of petroleum development

Extensive drilling for oil and gas on the Alaskan and Canadian North
Slope creates the potential for high environmental pollution and degradation
in the coastal area.

The basic structure of the coastal ecosystem could be adversely affected
in local areas, and the food web disrupted by oil spills toxic to phyto-
plankton, the primary producers, and to zooplankton (including larvae of
benthic invertebrates). In the inner shelf environment, the bottom could
be a sink for heavier oils, and perhaps include large amounts of toxic
volatiles because of the colder temperatures found in the Beaufort Sea.
Coastal benthic fauna could have high mortalities caused by a spill so
carnivores, including fish, whales, seals, and polar bears, would find less
to feed on.

It is evident, however, after a year of gathering data that our basic
knowledge of the Beaufort Sea fauna is very poor. Information concerning
species composition, variability in space and time, reproduction, growth,
and physiology is virtually nil. This lack of knowledge makes it very
difficult to predict or to assess the degree and extent of environmental
degradation. To understand what effect an oil spill or well blow-out
might have on the functioning of the coastal and inner shelf ecosystem,
we need to know more about the biota especially the critical species in
the benthic communities.

Summaries and data analyses of the present and future assembled ma-
terial on the benthos in the Beaufort Sea will provide a basis for eval-
uating the potential effects of possible oil spills and general environmental
pollution caused by the necessary supportive activities by man in this
relatively unspoiled environment. Areas for additional study will be
identified.
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III. CURRENT STATE OF KNOWLEDGE

Except for a few early scattered samples collected in 1880's extensive
sampling of the benthos in the Beaufort Sea did not begin until the early
1950's when MacGinitie began sampling from the Naval Arctic Research Lab-
oratory at Barrow, Alaska (MacGinitie, 1955). This slow start in oceano-
graphic research in the Beaufort Sea is concerned with: lack of accesi-
bility, lack of early commercial interest, e.g. fisheries, and scientific
tradition (Curtis, 1975). Until the advent and availability of modern ice-
breakers, routine research in the area was not practical because of the
generally heavy sea ice conditions and the very short summer season of variable
open water. The dominant factor behind the recent rapid expansion of ocean-
ographic research, including benthic ecological research has been the potential
oil and gas production on the Beaufort Sea continental shelf.

The few early benthic samples in the Beaufort Sea were collected during
the cruises of the YUKON (1880) and CORWIN (1884). Some benthic samples were
also collected in the area during the International Polar Year Expedition to
Point Barrow (1881-83), (Curtis, 1975).

Qualitative but fairly extensive benthic collections were obtained by
MacGinitie (1955) during his tenure as director of the Naval Arctic Research
Laboratory (NARL). The Naval camp at Point Barrow was established for early
0il explorations in the 1940's, but later became the site of the Naval Arctic
Research Laboratory, a development which made the Beaufort Sea more accessible
for oceanographic research. MacGinitie's samples provide us with the first
extensive benthic species lists and scattered natural history notes. The
collection locations were mainly west of Point Barrow in the Chukchi Sea.

NARIL has been used as a base for isolated studies since that time (Mohr, 1969).

During the 1960's, benthic sampling was undertaken in the eastern Beaufort
Sea by the Canadians aboard the Fisheries Research Board of Canada vessel,
SALVELINUS. This field program was part of the Canadian investigations in the
western Canadian Arctic during 1960-65(Curtis, 1975). Deepwater benthic
collections by Menzies (1963) and Paul and Menzies (1974) were made in the
northern sector of the Beaufort from U.S. ice stations Bravo and T-3 as they
drifted through the region.

The 1970's has been a period of rapid development in Beaufort Sea
oceanographic investigations especially in benthic ecology and systematics.
The development of oil and gas fields on United States and Canadian coastal
lands stimulated scientific investigations of the environment, biota, and
ecosystem. Offshore explorations of potentially large oil and gas fields under-
neath the continental shelf have directly stimulated marine research. The
Canadian oceanographic vessel HUDSON obtained quantitative benthic samples from
the .Beaufort Sea in 1970. The U.S. Coast Guard sponsored a series of ecological
baseline cruises (WEBSEC) to the area soon after the discovery of the extensive
0il and gas fields on the Alaskan North Slope. Benthic sampling and photography
was undertaken by Carey in 1971-72 (Carey, et al. 1974; Carey and Ruff, un-
published ms.). o




Extensive environmental research programs were initiated by the Canadians
in the southeastern Beaufort Sea and by the United States in the southwestern
sector. The Canadian quantitative benthic sampling concerned the Mackenzie
River delta region, the Eskimo Lakes, and much of the Southeastern continental
shelf (Wacasey, 1974). The U.S. Outer Continental Shelf Energy Program (OCSEP)
environmental assessment research includes work by Carey (this report) on the
benthos.

Wacasey (1974) reported that the diversity and biomass of the benthic in
infauna in the southeastern Beaufort Sea increased with depth and distance away
from the Mackenzie River delta between depths of 3 to 94 meters. The number of
species ranged from 1 to 51; the numerical density from 52 to 12,444/m2; and the
biomass from 0.1 - 67.7 g (dry wt)/mz. Seventeen stations were occupied between
Cape Dalhousie and Herschel Island during July, 1973.

The Mackenzie River outflow significantly influences the surrounding area,
Ccreating estuarine conditions down to 15 meters depth. The freshwater dilution,
however, is more marked to the east near Tuktoyaktuk Peninsula. Salinities at
the stations ranged from 0.0 °/, at 3 meters depth to 32.8 °4, at 42 meters depth.

Sixteen additional stations have subsequently been sampled by Wasasey on
the southeastern Beaufort shelf (Wacasey, 1974a). The Eskimo Lakes to the east
of Tuktoyaktuk Peninsula have also been sampled and preliminary data reported
in a Technical Report (Wecasey, 1974b).

In the western segment of the Beaufort Sea, the maximum macro-infaunal
biomass is at 140 meters depth on the upper continental slope (Carey et al,
1974). The maximum numerical density, however, occurs at a depth of 700 meters;
this is considerably deeper than the numerical maxima found in more temperate
waters. The standing stocks of inshore fauna at depths of 20 meters are
depressed in numbers and biomass, perhaps implicating ice scour as a major
environmental disturbance (Carey and Ruff, unpublished manuscript).

The numerical densities of the western Beaufort Sea macrofauna are
similar to those from temperate waters, but the biomass reaches higher levels
in the Beaufort. The benthic environment near the Mackenzie river but deep
enough (> 33 meters) to be below the effect of freshwater dilution, supports
considerably larger amounts of benthos than at similar depths in the western
portion.




IV. STUDY AREA

The Beaufort Sea

The Beaufort Sea extends along the northern coast of Alaska from the Pt.
Barrow area eastward to the western boundary of the Canadian Archipelago
(Fig. 1). In contrast to the other shallow satellite seas bordering the arctic
rim, the Beaufort is physically and oceanographically considered a part of the
Arctic Ocean (Coachman, 1963). The continental shelf in this region is very
narrow and in general is covered with muds and gravels (Carsola, 1954; Barnes
and Reimnitz, 1975). The shallow shelf break averages only 70 meters in depth,
and the continental slope decends steeply to meet the floor of the Canada Basin
at approximately 3500 meters (Carsola et al., 1961). The hydrography of the
Beaufort Sea is characteristic of the Arctic Ocean, exhibiting (1) a mixed
Arctic surface layer, (2) an intermediaté Atlantic water layer, and (3) a lower
layer of Arctic bottom water (Coachman and Barnes, 1961; Coachman, 1963). The
surface layer is a mixture of continental runoff, seasonal ice melt, and
intrusions of water to an unknown extent from the Bering and Chukchi Seas. In
certain areas the surface water may occasionally be enriched with underlying
waters by coastal upwelling. This phenomenon has been detected during one
summer cruise at the shelf ecge north of the Barter Island region during
unusually light sea ice conditions (Hufford, 1975; Mountain, 1975).

Ice forms across the surface of the southern Beaufort Sea in the early fall
and completely covers the continental shelf until the following summer. Shore-
fast ice extends seaward to a water depth of 1-20 meters where it impinges on
the main polar ice pack. During the short arctic summer this ice breaks up and
edge of the pack usually recedes beyond the shelf break, although its exact
location is highly variable from year to year ( U.S. Navy Hydrographic Office,
1958). Drifting and grounded ice floes are often present on the continental
shelf throughout the summer. Recent evidence has indicated that grounded
pressure ridge keels and ice islands plow along the shelf at random intervals,
reworking the sediments to a significant extent (Kovacs and Mellor, 1975;
Reimnitz and Barnes, 1975; Barnes and Reimnitz, 1975).

The Beaufort Sea ecosystem is controlled to a large degree by the stability
of the water column, the marked seasonality, and the presence of seasonal and
permanent sea ice. These features produce an environment in which oceanic
waters beyond the continental shelf are extremely low in biological productivity
(English, 1961; Meguro et al., 1966). Recent work has demonstrated significant
populations of shade adapted under-ice diatoms in neritic waters (Meguro et al.,
1966; Bunt and Lee, 1970; Horner and Alexander, 1972; Horner, In Press). Al-
though the geographical and temporal extent of these algae is unknown, the
strongly stratified water column beneath the ice curtails nutrient renewal:
overall production from these species is probably limited. The degree of
primary production in coastal waters remains relatively unknown. Occasional
large standing stocks of phytoplankton with high chlorophyll concentrations have
been noted during summers with open water (Horner, personal communication),
but in general, evidence indicates that nearshore production is variable from
year to year, and very low on the average (Appollonio, 1965; McRoy, et al., 1972).
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V. SOURCES, METHODS AND RATIONAL OF DATA COLLECTION
A. Past data collection (Oregon State University)

The large meio-faunal samples (0.42-1.00 mm) and the stereo bottom
photographs, to be worked up as far as possible during this phase of our re-
search, were collected during WEBSEC-71 and WEBSEC-72 respectively from Barter
Island to Cape Halkett (Carey, et al., 1975; Carey and Ruff, In Press).

Grab samples were obtained during the first year of field work at 40
stations laid out on 10 approximately north-south transects which ranged from
the 20 m contour down to a depth of 2300 m. Smith-McIntyre 0.1 m? spring-
loaded bottom grab samplers are rugged, easy to use, and can obtain guanti-
tative infaunal samples under adverse field conditions (Smith and McIntyre,
1954). They can be lowered vertically through leads in the pack ice and can
be handled easily on deck. Given a uniform substrate, these instruments ob-
tain samples of similar volume. The Smith-McIntyre grab was selected as an
efficient sampler (Gallardo, 1965) that minimizes the leading-turbulent "bow"
wave which can push low density organisms away as it descends (Wigley, 1967).
The grabs used on WEBSEC~-71 were fitted with hinged metal top plates that
minimize washing of the sample during ascent but still allow passage of
water through the screen tops during descent to decrease turbulence (Carey
and Paul, 1968).

Grabs do, however, embody some special sampling problems (Wigley, 1967;
Gallardo, 1965; Holme and McIntyre, 1971). The Smith-McIntyre grab bites
efficiently to full depth in soft sediments but not in harder substrates.
Gravel and shells can jam the jaws of a grab, and it does not sample evenly
from the surface of the sediment to maximum depth. However, given the re~
stricted vertical clearance on the icebreaker's working deck and the adverse
sea ice conditions, the Smith-McIntyre grab performed effectively. Though
grabs undoubtedly do select a portion of the total fauna, the results should
be comparable within the study and between studies where the same gear and
methods have been used.

Five grabs, covering a total surface area of 0.5 m2, were obtained per
station, and the sediment volume of each sample was measured. The samples
were then washed through a 420 u mesh sieve-trough using a modified flotation
technique, and perserved in neutralized formalin. In the laboratory the
macrofauna (>1.00 mm) were screened out for analysis (see appended manuscripts)
and the large meiofauna (0.42-1.00 mm) were sieved and saved for future study.

During the second year of fieldwork extensive bottom photography was
undertaken to provide data for estimates of population densities of the larger
epifauna in areas where ice conditions made trawling very difficult. An
E G & G deep-sea camera system integrated a stereo pair of Model 200 35 mm
cameras, a pair of Model 210 Strobe flash units, and a Model 220 sonar-
pinger onto a 6 foot long mounting rack. Black and white (35 mm Kodak Plus-x)
and color (35 mm High-speed Ektachrome-ER, Type 5257 Daylight) film were used
simultaneously in the stereo cameras. A Coast Guard Oceanographic Unit
photographer developed the black and white film in the ship's photo lab to
maintain a continuous check on photographic guality. The Ektachrome film was
commercially processed after the cruise.
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The deep-sea camera system was operated approximately 2 m off the bottom
with automatic shuttering and was "flown" above the bottom with the ship's drift.
A minimum of 100 high quality stereo pairs per station was deemed essential for
sufficient areal coverage. In most cases we were successful in obtaining an
adequate series of bottom photographs.

Environmental data were collected by several research groups aboard the
USCGC GLACIER during both cruises. The Coast Guard Oceanographic Unit undertook
the hydrography including salinity, temperature, dissolved oxygen, nutrient,
and current data. Standard oceanographic bottle casts plus an STD were used.
Water samples were analyzed on board ship with a Technicon-auto-analyzer. The
U.S. Geological Survey studied the processes of sedimentation, and Dr. Peter
Barnes and his associates obtained sediment samples by grab for particle size
analyses, water turbidity by transmissometer lowerings, as well as pelagic and
benthic foraminiferal samples by meter net and from additional grabs. Box
core samples for microstratigraphy and several piston cores were also obtained.
The University of Alaska collected metal-free cores for geochemical studies.
Many of these results are available for our use, others will be shortly (Hufford,
et al., 1974).

B. Other data sources

The major source of unpublished data on the Beaufort Sea benthos will
come from the work of Wacasey in Canadian waters. Further data reports and

papers should be available soon as part of the Canadian environmental survey
in the southeastern Beaufort Sea.

Inshore sampling and data analysis in the Prudhoe Bay area has also been
accomplished by Dr. Howard Feder of the University of Alaska. A final report
should soon be available on the shallow water survey with a compiled and
annotated bibliography.




VI. RESULTS

The results compiled to date on the summarization and analysis of existing
literature and unpublished data on the distribution, abundance, and life histories
of benthic organisms are in the following sections. This is work in progress;
substantial evaluation and analysis of data will be undertaken before completion
of the final report in September, 1976.




A. Species List

A list of benthic organisms found in the Beaufort Sea is being compiled.
A computerized data base is being developed to maintain an inventory of what
organisms have been found, their latin name, a taxonomic reference, and
associated codes. Eash species has a unique five (5) character inhouse code,
as well as a twelve (12) digit VIMS code used in all official transmissions
of data.

The species list now consists of identifications of specimens collected
during the 1971 and 1972 WEBSEC cruises. The only exception to this is the
polychaete worms which were transcribed from Pettibone (1954). The pelecypods
were identified by Dr. Frank Bernardl. Dr. James McLean? identified the
gastropod specimens. The cumacea and amphipods were identified as part of a
doctoral thesis by Dr. Jorge Castillo, and the remaining organisms were
identified by inhouse specialists.

The scientific names of the organisms in our data base are the most
current, based on their use by experts who are up to data on the literature

in their speciality.

The data base will continue to expand and be updated as more organisms are
collected and as more names are derived from publications and data reports.

Biologist, Fisheries Research Board of Canada, Pacific Biological Laboratory,
Nanaimo, B.C.

Curator of invertebrate Zoology, Los Angeles County Museum of Natural History.

270

10




AMPHIPODA

TAXON NAME VIMS CODE 0SU CODE
ACANTHONGTOZOMA INFLATUM £331010101 AADD1
ACANTHONOTOZOMA SERRATUM AADOZ2
ACANTHOSTEPHET A MALMGRENI AAOT7S
ACEROIDES LATIPES AADT7B
ACICOSTOMA LATICORNE AADLB
AMPELISCA 8BIRULAI AADD 4
AMPELTISCA ESCHRICHTI AAODS
AMPELISCA MACROCEPHALA 5331020101 AADGB
ANISOGAMMARUS LOCUSTOICES 5331210102 AAD 36
ANCNYX DEBRUYNII AADLY
ANONYX NUGAX 5331340302 AADS50
APHERUSA SARSI AAO16
ARGISSA HAMATIPES AAQ13
APISTIAS TUMIDUS AADS51
ARRHIS LUTHKET AADT77
ARRHIS PHYLLONYX AAQT78
ATYLUS BRUGGENI ARADL4L
ATYLUS SMITTI AAD1LS
BATHYMEOON OBTUSIFRONS AADT7S
BOECKOSIMUS DUBIUS AADS2
8YBLIS GAIMARDI 5331020202 AADO7
BYBLIS SP. ‘ AAL122
BYBLIS SP. B AAL24
BYBLIS SP. C AAL25
8Yy3L IS SP. D AAL26
BYBLIS SP.A AAL23
CAPRELLA SP, 53319807 AA121
CENTROMEDON PUMILUS ’ ' AADS53
COROPHIUM ACHERUSICUM AAD18
DULICHIA FALCATA AAL09
DULICHIA SPINOSA AAL1D
DULICHIA TUBERCULATA AAl11
EPIMERIA LORICATA AAD39
ERICHTHONIUS MEGALOPS AAQ13
ERICTHONIUS TOLLI AADZ20
EURYSTHEUS DENTATUS AADZ21
EUSIRUS CUSPIDATUS - AAD31
GAMMARACANTHUS LORICATUS AAD37
GAMMAROPSIS MELANOPS AAQ22
GAMMARUS LOCUSTA AAD38
GOESIA DEPRESSA AAG23
GUERNEA NORDENSKJOLOI AAD 3O
HALIRAGES QUADRINENTATUS AAD17
HAPLOOPS LAEVIS AADDSB
HAFLOOPS ROBUSTA AADBD9
HAPLOOPS SETOSA AAO10
HAPLOOPS TUBICOLA 5331020301 AAD1LL
HARFINIA KOBJAKOVAE 5331420102 AAQS7
HARPINIA MUCRONATA AAD938
HARPINIA PECTINATA AADSS
HARFINIA SERRATA AALODD
HIFPOMEOON ABYSSI AADSY
HIPPCMEDON DENTICULATUS GRIENTALIS AAGSS
HIPPOMEJON GOR3UNOVI AADS6
HIFPOMEDON HOLBOLLI AAOBSY
HYPERIA MEDUSARUM AADGYL
ISCHYRQCERUS COMMENSALIS 271 AAQLS
ISCHYROCERUS LATIPZS AAQ4LB

LEMBQOS ARCTICUS 11 AAQ12




TA

EPINEPECREU
LEPIDEPECREU
LILJEBORGIA
MAERA DANAE
MELITA DENTA
MELITA FOFRMOC
MELITOICES M
METOPA ROBUS
METQOPA SPINI
METOPELLA CA
METOPELLA NA
MONCCULODES
MCNQCULOGDES
MONOCULOBES
MONQCULODES
MONQCULODES
MCNCCULODES
NEQHEL A MONS
NEOPLEUSTES
NEOPLEUSTES
Q0IUS CARINA
ONTSIMUS AFF
CNISIMUS EODW
CNISIMUS PLA
ORCHOMENE SE
ORCHOMENELLA
ORCHOMENELLA
PARADULICHIA
PARALIBROTUS
PARAMPHITHOE
PARAMPHITHOE

AMPHIPODA

XON NAME

M EOUM
M UMBO
FISSICORNIS

TA

SA

AKQOROVI

TA

COXA

RINATA

SUTA
BOREALIS
LATI ¥ANUS

LONGIROSTRIS
PACKARDT
SCHNEIJERI
TUBERCULATUS
TROSA
BOECKII

PULCHELLUS
TUsS

INIS

AR DST

utus

RRATA
GROZNLANDICA
MINUTA
SPINIFERA
SETOSUS
HYSTRIX
POLYACANTHA

PARAPHOXUS OCULATUS
PARAPLEUSTES ASSIMILIS
PARAPLEUSTES GRACILIS
PARDALISCA ARYSSI
PARDALISCA CUSPIDATA
PARCALISCA TENUIPES
PARCALISCELLA LAVROVI
PARDALISCELLA MALYGINI
FARCEDICEROS LYNCEUS
PARQEDICEROS PROFINGUUS
PARONESINUS BARENTSI
PHOTIS REINHARDI
PLEUSTES PANOPLA
PQOCCEROPSIS LINDAHLI
PONTOPOREIA FEMORATA
PROTOMEDEIA FASCIATA
PROTOMENETA GRANDIMANA
RHACHNTROPIS ACULEATA
RHACHOTROPIS HcLLERI
RHACHOTR0OPIS INFLATA
ROZINANTE FRAGILIS
SOCARNES BIDENTICULATA
STEGOCEPHALUS INFLATUS
STENOPLEUSTES ELDINGI
SYMPLEUSTES KARTANUS
SYRRHOE CRENULATA
TIRCN SPINIFERUM
TMETONYX CICADA

VIMS CODE

5331210301

5331201302
5331201304

0SU CODE

AADSS
AADS59
AADL7
AA039
AAD LD
AAOGL1
AADY42
AAL14
AA115
AAL16
AAL17
AADSD
AADB1
AADS82
A8033
AAOBL
AROBS
AAD24
AA102
AALD3
AADO3
ARDGO
ARDB1
AAD62
ARDB3
AADGL
AADGS
AR112
AADE6
AAB 90
AAG91
ARLO1
AALD Y
AALDS
ARDO2
A5O3
AROGL
AAD95
AAD9E
LEYEY:
AADB7
ARDG7
AAD25S
ARLD6
ARO26
AAD4L3
AAD27
AND28
AA032
AAD33
AAD3Y
AAD3S
ARDGS
AA113
AALD7
AR1D8
AA119
A8120
AAGEY




AMPHIPGODA

TAXON NAME VINS CO0E 0SU CooE
TRYPHOSELLA GROENLANDICA AADTO
TRYPHOSELLA PUSILLA AAQ71
TRYPHOSELLA RUSANOVI AADT72
UNCIOLA LEUCOPIS AADZ29
WESTWOONDILLA MEGALOFS AADS38
WEYFRECHTIA HEUGLINI AAD73
WEYPRECHTIA PINGUIS AADT 4

273

13




ASTEROIDEA

TAXON NAME

BATHY3IASTER VEXILLIFER
CROSSASTER PAPPOSUS
CTENODISCUS CRISPATUS
HYMENASTE®R PELLUCIOUS
LEPTYCHASTER ARCTICUS
LOPHASTER FURCIFER
PORANIOMORPHA TUMIODA
PTERASTER 0BSCURUS
URASTERTIAS LINCKI

274
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VIMS COOt

6801110103

68010€0101

£801020202

6801100303
68011207301

0SU COOE

EADDL
EAQOZ2
EAQ03
EADD4L
EAQDS
EAQOS
EADOY
EADDS
EADDS




CRINCIDEA

TAXON NAME VIMS CODE 0SU Co0E

HELIOMETRA GLACIALIS MAXIMA ECo01




CUMACEA

TAXON NAME

BRACHYDIASTYLIS NI4IA
BR ACHYDIASTYLIS RESIMA
CAMPYLASPIS RURICUNDA

CUMELLA CARINATA

DIASTYLIS
DIASTYLIS
DIASTYLIS
BIASTYLIS
OIASTYLIS
CIASTYLIS
BIASTYLIS
OIASTYLIS
DTASTYLIS
DIASTYLIS
CIASTYLIS
OIASTYLIS
DIASTYLIS
EUCORELLA
EUDORELLA
"EUDORELLA
EUDORELLA
EUBORELLA
EUBCRELLA
EUDCRELLA
EUBCRELLA
EUDCRELLA

ASPERA
BIDENTATA
EDWARDSI
GLABRA
GOODSIRI
NUCELLA
OXYRHYNCHA
POLITA
RATHKEI
RATHKETI TYPICA
SCORPICIDES
SPINULCSA
TUMINA
ARCTICA
EMARGINATA
GRACILIS
GROENLANTICA
HISPIOA
NANA
PARVULA
PUSILLA
TRUNCATULA

EUDCRELLOPSIS INTEGRA
LAMPROPS FASCIATA
LEPTOSTYLIS SP. A
LEPTOSTYLIS SP, R
LEFPTOSTYLIS SPP,
LEUCON ACUTIROQOSTRIS
LEUCON FULYUS

LEUCON LATICAUDA
LEUCON NASICA

LEUCON NASICOIDES
LEUCCM NATHORSTI
LEUCON PALLIOUS
LeUCON SP. A
MAKROKYLINDRUS Sp, 2
MAKROKYLINDRUS SP, B
MAKROKYLINORUS SPP,
PETALOSARSIA DECLIVIS

2

16

-y

G

VIMS COOE

5323050301
5328070103
5323080101
£3283850102
5323050103
532805010¢€
5323050187
5328050108
5328050117
5328050113

5328305011¢

53230501138
5328050113

5328040201

5323040204
5323040301
5328020103

53280504
5328040106
53283040104

5323040101
5323040102
5328040107
5328040135

5328060101

0SU COOE

AUDD1
AyDg?2
AUD34
AUD3S
AUGOD3
AUOO 4
AUBOS
AURG6
Augo7
Auggs
Ay009
AUO1D
Ay011
Augi2
AUD13
AUD1S
AUD1S
AUDL7
AUO18
AUB19
AUQ20
AUCG21
AUg22
AUDZ3
AUD24
AUBZS
AUDZ26
- AUD16
AUCL1
AUDL2
AUD37
Aupa27v
AU028
AUDZ29
AUD30
AU 31
AU032
AUD33
AUDGL3
AUD39
AUD4LD
AUD38
AUB356




DECAPODA
TAXON NAME

EUALIS GAIMARDII

EUALIS MACILENTUS

HYAS COARCTATUS ALEUTACEUS
LEBBEUS GROENLANDICA
LEBBEUS POLARIS
NECTOCRANGON LAR
PANDALUS GONIURUS
SCLERQOCRANGON B0REAS
SCLEROCRANGCON SALE3ROSA
SPIRONTOCARIS DALLI
SPIRONTOCARIS PHIPPSII
SPIRONTOCARIS SPINA

VIMS COOE

5333050406
5333050412
5333170202

5333050305

5333040102
5333060201

5333050207
53330502905
5333050211

0SU CODE

ADOB1
AQ002
40003
ADDOG
ADOOS
AQGDG6
ADOG7
AO0O8
ADDDS
ADO10
AQD11
ADD13




DEUTEROSTOMES

TAXON NAME

ARTEDIELLUS SCABER
ASPIOOPHOROIDES OLRIKII
BOREOGADOUS SAIDNA
COTTUNCULUS MICROPS
EUMICROTREMUS DERJUGINI
GYMNELIS VIRIDIS
GYMNOCANTHUS TRICUSPIS
ICELUS BICORNIS

ICELUS SPATULA
LEPTOCLINUS MACULATUS
LIPARIS KOEFOEDI

LUMPENUS MEDIUS

LYCODES EUDIPLEUROSTICTUS
LYCODES MUCOSUS

LYCCDES POLARIS

LYCOBES SEMINUDUS

RAJA ROSISPINIS

RE INHARDTIUS HIPPOGLCSSOIDES
TETHYUM AURANTIUM
TRIGLOPS PINGELII

VIMS CODE

7915040305
7915050303
7209020201

7915060904
7909040603
7915041304
7915041701
7915041705

7915061215
7909041109
7909041111

7603020109
7917021901

7915044105

O0SU COOE

Duad3
pus oy
pLrogs
oudose
Busg?7
puoos
pugos
pusig
juo1i1
pueiz2
DuUg13
gusiy
pug1ls
oud1ie
pLo1L7
pug1s
pudoz
puo19
oueon1
pugz2go
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ECHINOIDEA

TAXON NAME VIMS CODE 0SU COBE

STRCNGYLOCENTROTUS CROERACHIENSIS 6302040201 EEQO1




GASTROPQODA

TAXON NAME

ACTEQON SP.

ADMETE COUTHOUYI
ADMETE SPP,

ALVANIA JANMAYENI
BERINGIUS BEHRINGII
BERINGIUS STIMPSCNI
BOREQOTROPHON CLATHRATUS
BOREOTROPHON MURICIFORMIS
BUCCINUM ANGULOSUM
BUCCINUM CILIATUM
BUCCINUM GLACIALE
BUCCINUM PLECTRUM
BUCCINUM POLARE
BUCCINUM SCLARIFOCRME
BUCCINUM SPP,
CEPHALASPINEAN SP,
CINGULA SP.

COLUS PUBESCENS
COLUS ROSEUS

COLUS SPITZBERGENSIS
COLUS TOGATUS
CYLICHNA ALBA
CYLICHNA SP,
DIAPHANA MINUTA
OIAFHANA SP,
EPITONIUM GREENLANDIGUM
LEPETA CAECA
MARGARITES COSTALIS
MARGARITES GIGANTEUS
MARGARITES VORTICIFERA
MARSENINA GLASRA
NATICA CLAUSA
NEPTUNEA HMEROS
NEPTUNEA VENTRICOSA
CENCPOTA BICARINATA
QENOPOTA DECUSSATA
CENOPOTA ELEGANS
OENQOPOTA HARPA
CENOPOTA IMPRESSA
CENCPOTA INEQUITA
CENCPOTA NOVAJASEMLIENSIS
CENCPOTA RETICULATA
CENOPOTA SP. A
CENQCPOTA SP. 8
CENQPQTA SP, C
OENCPOTA SP, D
CENQPQOTA SP, E
QOENGCPOTA SPP,
PHILINE FINMARCHICA
PHILINE LIMA

PHILINE PRUJINQSA
FHILINE SP.
FLICIFUSUS XRQOEYERI
POLINICES PALLINDUS
PRCPE3ELA GOULDII
PROPEBELA MITRULA

PTYCHATRACTUS OCCIDENTALIS9

PYRULOFUSUS DZFORMIS
RETUSA SP.

VIMS CODE

4905400101

4905330204
4305330205

4905320101
4905320127
4905320116
4385320128
4985320126
4905320104
49853201

49051103

4905330310
4905330301

49054990203
49854902

49054601014
49054601

4905210102
4305050201
4905060315
43050603086
4905060304

4985250201
43053303170
4905330302
4395410411

4905410415
4305410414
4905410406
49054610403

49054104

439054701
43905330901

4995350101
4905331002
49054501

OSU CODE

MGD31
MGOO1L
MGO64L
MG032
MGD33
MGOO02
MGOD03
MGD36
MGOD4
MGBOS
MGD 34
MGOD6
MGOO7
MGOO08
MGO35
MGO37
MGD38
MG009
MGD39
MG31D
MGO11
MGOGLL
MGB42
MGO4L3
MGT4LO
MGO12
MGD&4 L
MGO13
MGO14
MGO15
MGO16
MG017
MGO18
MGD19
MGD4eE
MGOL7
MGO4LS
MGOLY
MGOS5D
MGOS1
MG052
MGDS 3
MGO65
MGD66
MGO67
MGO638
MGD&9
MGO45
MGOed
MGB61
MG062
MGD&3
MGD20
MGO21
MG056
MGOSS
MGGB22
MGO23
MGO538




GASTROPODA
TAXON NAME

SCAFHANOER SP.
SCAPHANDER SP., A
SCAPHANDER SP. 8
SOLARIELLA CBSCURA
SOLARIELLA VARICOSA
TACHYRHYNCHUS EROQOSIS
TACHYRHYNCHUS RETICULATUS
TRICHOTROPIS BOREALIS
VELUTINA PLITATILIS
VELUTINA UNDATA
VELUTINA VELUTINA
VOLUTOPSIUS CASTANEAS

VINS CODE

43054903

4305060402
4305060403
4305180101
4305180102
4905248203
4905270204
4305270208
4905270201

OSU CGODE

MGO5 Y4
MGO70
MGOT1
MGO24
MGO57
MG025
MGO26
MG027
MG028
MGD29
MG030
MG059




HOLOTHUROIGCEA

TAXON NAME VIMS CO0dt 0SyU COo0E

IRPA ABYSSICOLA EHD01

MYRIOTROCHUS RINKII EHOD2

PSOLUS PERONI 5804120204 EHOD3

PSOLUS PHANTAPUS 6834120205 EHOCL
282




ISCPCOA

TAXON NAME VIMS COOE O0SU CODE
MESTOOTEA ENTOMON AT0G3
MESIDOTEA SABINI 5338020103 AT001
SYNIOOTEA BICUSPIDA 53300202801 AI0D2
283

23




OPHIUROQIDEA

TAXON NAME

AMEHIOQDIA CRATERODMETA
AMPHIURA PSILOPORA
AMFHIURA SUNDEVALLI
GORGONOCEPHALUS CARYI
OPHIACANTHA BIOENTATA
OPHIOCTEN SERICEUM
OFPHIOPHOLIS AGULEATA
OPHIOPLEURA BOREALIS
OPHIOSCOLEX GLACIALIS
OPHIURA SARSII

284
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VIMS COQ3E

6803040201
6803050105
6803090401
6803060101

6303090611

0SU COOE

EQCD10
EQDD9
ECBO2
E0G01
EQ0D3
ECDOL
£0005
EQOD6
EQOD7
EQHD8




PELECYPODA

TAXON NAME VIMS COOE 0SU COBE
ARINCPSIDA ORBICULATA MPOSO
ASTARTE ARCTICA MPD24
ASTARTE BOREALIS 4904110101 MPO21
ASTARTE CRENATA MPg22
ASTARTE MIRABILIS 49061101038 MpPo23
ASTARTE MONTAGUI 4904110103 MED25
ASTARTE VERNICOSA MPO26
AXINOPSIDA ORBICULATA 4934150202 MPO4S
AXINULUS BREVIS MPOLSE
AXINULUS PYGMAEUS MPDS2
BATHYARCA GLACIALIS MPD13
BATHYARCA PECTUNCULGQIDES MPO14
CHLAMYS PSEUDISLANDICA MPO556
CLINGCARDIUM CILIATUM 4904200101 MPO27
CRENELLA DECUSSATA 4994070201 MPO15
CUSPIDARIA GLACIALIS 4304370201 MP330
CUSPIDARIA SURTORTZ MPO 31
CYCLOCARDIA CREBRICCSTATA 4904120102 MPO29
CYRTODARIA KURRIANA 4304290101 MPO 32
DACRYDIUM VITREUM MP059
HIATELLA ARCTICA 4904290201 MP033
LIMATULA HYPERSBQOREA MPO19
LICCYMA FLUCTOSA 4904210401 MPO LY
LICCYMA VIRIDIS MPDS1
LYONSIA ARENCSA 4904330201 MFO34
MAGCOMA BALTHICA 4904240117 MP0O38
MACCMA CALCAPEA 4904240101 MPO 39
MACCMA LOVENI 4904240110 MPOL4L]
MACOMA MOESTA MPO41
MALLETIA A3YSSOPOLARIS MPOS7
MONTACUTA DAWSONI MF060
MONTACUTA PLANATA MP035
MUSCULUS CORRUGATUS 4904070403 MP016
MUSCULUS DISCORS 4304070402 MPO17
MUSCULUS NIGER 4904070401 MPO18
MYA PSEUDOARENARIA MP3S5
MYA TRUNCATA MPOS4
MYSELLA ALEUTICA 4904180103 MPO36
NUCULA BELLOTII 4904020203 MPO11
NUCULA TENUIS 4304020201 MPB12
NUCULA ZOPHOS MP0O58
NUCULANA MINUTA 4904030202 MP0O1
NUCULANA PERNULA 4904030201 NPOO02
NUCULANA RADIATA MPOD3
FALLIOLUM GREENLANDICUS MPO20
PANCORA GLACIALIS 4904320101 MP337
FORTLANDIA ARCTICA 4304030301 MPOOL
FORTLANDIA FRATERNA MP3QO5
PORTLANDIA FRIGIDA MPOO0B
PORTLANDIA GLACTALIS 4904030302 MPOO7
PORTLANDIA INTERMEDIA MPO0 8
PORTLANDIA LENTIGULA MPOO9
SERRIPES GROENLANDICUS 4304200201 NPD28
TELLINA LUTEA ALTERNIDENTATA 4904240201 MPO&42
THRACIA DEVEXSA 430435020¢ MPOL3
THRACIA MYOPSIS 4904350202 MPOL L
THYASIRA GOULDII MFOLS

285

THYASIRA SP, OJ MPOG4L7
YOLCIA HYPERBOREA 4304039502 MPO10




PELECYPODA

TAXON NAME VIMS COOE 0SU COOE

YOLOTIA SCISSURATA MPOS3

YOLCIELLA INTERMEOIA MP061
286

26




POLYCHAETA

TAXON NAME

AMMCTRYPANE AULOGASTER
AMMCTRYFANE BREVIATA
AMPHARETE ACUTIFRONS
AMPHARETE GOESI
AMPHARETE VEGA
AMPHITRITE CIRRATA
ANAITIDES GROENLANDICA
ANTINOELLA SARSI
ARCTEOBIA ANTICOSTIENSIS
ARENICOLA MARENA GLACTIALIS
ARTACAMA PROBOSCIDEA
ASABELLIDES SIBIRICA
AUTOLYTUS ALEXANDORI
AUTOLYTUS FALLAX
AUTCLYTUS PRISMATICUS
BRABA INHABILIS

32ACA VILLOSA
CAPITELLA GAPITATA
CHAETOZONE SETOSA
CHONE DOUNERTI

CHONE INFUNDIBULIFQRMIS
CIRRATULUS CIRRATUS
CISTENIDES GRANULATA
CISTENIDES HYPERBOREA
ETEQNE FLAVA

ETEQNE LONGA

‘ETEQNE SPITSBERGENSIS
EUALALTIA MINUTA
EUCHONE ANALIS

EUNQCE CLARKI

EUNGE NODOSA

EUNCE OERSTEDI
EUSYLLIS BLCMSTRANDI
EUSYLLIS MAGNIFICA
EXCGONE DISPAR

EXCGONE NAIDINA
FLABELLIGERA AFFINIS
GATTYANA CILTIATA
GATTYANA CIRROSA
GLYCERA CAPITATA
GLYCINDE WIRENI
HARMOTHOE EXTENUATA
HARFMOTHOE IMBRICATA
IDANTHYRSUS ARMATUS
LAEQSPIRA GRANULATUS
LANASSA VENUSTA
LANGERHANSTIA CORNUTA
LEAENA ABRANCHIATA
LUMBRINERIS FRAGILIS
MALACOCEROS FULIGINCSUS
MALDANE SARSI

MELAENIS LOVENI
MICRONEPHTHYS MINUTA
MYSTA BARBATA

MYSTIDES BOREALIS
MYXICOLA INFUNDIBULUM
NEOAMPHITRITE GROENLANODOICA
NEPHTYS CILIATA
NEPHTYS DISCORS

287
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VIMS COOE

4801560101
4301560102
4801650208
4801650207
4801650209
4801660101
4301120102
48010810202
4801010301
4801600202

4301651001
4801220107

4801229103
4801520103
4801520102
4301580101
4301430601
4801680104
4801680102
4301490101
4801640202
4801640203
4301120204
43011290205
4801120202
4801120303
4301630201
4801010501
43010105063
480101050¢
4801220602
4801220604
4891220701

4801520202
4801010502
4301010603
4801260101
4801270102
48010103803
4301010806
4801630102
4801700701

4801221001
4301660301
43013090102

4801610301
4301011301

4301120701
4801120601
48016805902
4301660402
4301240102
48012401038

0SU CODE

WMO27
WM0238
WM0 01
WMO02
WMO03
WMO78
WM039
WMO4L0
WMO 41
WMQ05
WM090
WMOD&
WMOBY
WM0b638
WM069
WMBO09
WM310
WMO36
WMOO07
WMD52
WM053
WMOD 8
WM031
WM032
HMD34
WMD 35
HWM3 30
WMO37
WMBS 4
WMO L3
WMDL4
WMO LS
WMO70
WMO71
WMO72
WM373
WMD11
WMB 46
WMOGLT
WMB12
WMD13
WMO LB
WMOG9
WMDS51
WMO50
WM0 30
WM376
WMOB1
WMO15
WMOS1
WM016
WMO