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INTRODUCTION

Seabirds are linked to the marine environments they occupy by a variety
of influences, but perhaps foremost among these are energy and trophic flows.
How and where colonially breeding birds obtain the energy necessary to sustain
themselves and rear theilr offspring may be the major factor determining their
sensitivity to perturbations of the marine system. In an earlier report (Wiens
et al. 1979) we described a modeling approach to consider the spatial and
demographic aspects of such linkages. In order to place such model exercises
in perspective, however, it is necessary first to determine the overall magnitude
and seasonal pattern of energy and trophic flows through the dominant breeding
populations of a given system. In this report, we estimate such measures for
the area on and about Kodiak Island, relying heavily upon information obtained
by personnel of the U.S. Fish and Wildlife Service.

METHODS

Preliminary analyses of the energetics and basic demography of the three
dominant species of marine birds breeding on Kodiak Island were carried out
using a modified version of the BIRD II computer simulation model developed by
Wiens and Innis (Wiens and Innis 1974, Innis and Wiens 1977). Of the 20 pelagic
bird species known to breed on Kodiak Island proper, Tufted Puffins, Black-legged
Kittiwakes, and Glaucous-winged Gulls are clearly dominant, both numerically
and trophically. Shearwaters, Northern Fulmars, and Common Murres are also
abundant in the area surrounding Kodiak, but because they do not breed on Kodiak,
we do not consider them in this analysis. Additionally, because the populations
of shearwaters and fulmars in this region are entirely pelagic, there is at
present no reliable method of estimating their true population sizes. The problem
of transforming pelagic census data into population size estimates will be dealt
with in a forthcoming report on pelagic distributions about Kodiak Island.

INPUT VARTABLES

The BIRD II model requires as inputs a large number of species- and
population~specific values in order to perform detailed simulations of the
changing energy demands of each species through the course of a breeding cycle.
Values for these variables were derived from data provided by RUs 341 and 342,
These data were collected primarily at Chiniak Bay and Sitkalidak Strait in 1977
and 1978, Wherever data were available for more than one year of location, a
weighted average was used for that variable. In many cases, however, data were
available in an appropriate form for only one year. A 1list of input variables,
their definitions, and the values we employed in the analyses reported here is
provided in Table 1.

DEMOGRAPHY

Although data supplied by field investigators provide basic phenological
and reproductive parameters for populations of the three dominant species, it
1s useful to synthesize these values into a single unified demographic construct
for each species. The demographic subroutine of BIRD IT produces output that
estimates temporal variations in population structure through the course of the
breeding season; such output is depicted for the three dominant species in
Figs. 1-3.




Table 1.

Input variables:

abbreviations, descriptions, units, and values.

Where the value of a variable is constant for all species, the value 1s

given below; otherwise, it is given on the foolowing page.

from RUs 341 and 342.

All data are

Abbr. Description Units Value
BOTT Minimum activity elevation of metabolism Dimensionless 0.10
DEF (Digestive efficiency)“l Dimensionless 1.33
NSP Number of species Dimensionless 3
SPHZ Time that BOTT is attained Julian date 15
TC Lower limit to thermoneutral zone Degrees C 0
TEND Time of end of rTun Julian date 263
TLA Deviation from 12-hr photoperiod Hours 3
TSTRT Time of start of run Julian date 119
TTOP Maximum activity elevation of metabolism Dimensionless 0.25
AK Logistic growth curve constant Dimensionless Variable
AMW Mean body weight of adults Grams Variable
cs Mean clutch size Eggs Variable
DCI Time of completion of last clutch Julian date Variable
DOI Time of completion of first clutch Julian date Variable
Fs Fledging success Dimensionless Variable
FW Mean body weight of fledglings Grams Variable
HMW Mean body weight of hatchlings Grams Variable
HS Hatching success Dimensionless Variable
PBD Population size at TIN Birds Variable
PE Population size at TEND Birds Variable
PI Length of incubation period Days Variable
PN Length of nesting period Days Variable
PPBF Fraction of PBD that are breeding females Dimensionless Variable
PS Population size at TSTRT Birds Variable
TD Time of first departure Julian date Variable
TE Time of last departure Julian date Variable
TIN Time of initiation of nesting Julian date Variable
TS Time of first arrival Julian date Variable




Table 1

(cont.). Input variables,

Abbr. Black-legged Kittiwake Glaucous-winged Gull Tufted Puffin
AK 0.225 0.182 0.111
AMW 440 1,298 815
cs 1.7 2.4 1.0
DCI 198 172 165
DOI 168 156 146
FS 0.70 0.75 0.89
FW 1,405 1,100 590
HMW 35 68 58

HS 0.72 0.62 0.65
PBD 107,440 34,550 203,700
PE 0 8,840 0

PI 29 30 12

PN 35 36 45
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No data are available that specify the form of the increase in adult
numbers at the beginning of the breeding season. Our work with data from the
Pribilof Islands seabird community, however, indicates that populations increase
in an approximately linear fashion, reaching thelr peak at the time of the onset
of egg laying. Because the chronology of egg laying was well documented for the
Kodiak birds, it was necessary only to estimate the time of the onset of
immigration. We approximated this date using Pribilof Islands data, assuming
that the elapsed time between the onset and end of immigration was similar on
Kodiak., A similar problem was encountered with the form of the emigration curve.
Again, our experience with the Pribilof Islands data suggested that it is
reasonable to assume that adults depart shortly after their chicks fledge.
Because incubatlon and nestling periods are known for these species, it is
relatively simple for the model to derive the form of the emigration curve.

Adult populations of Tufted Puffins and Glaucous-winged Gulls began
increasing in early May. Although some puffins remain in the area throughout
the year (Arneson, RU 3, Annual Report 1977), this is probably only a small
fraction of the summer breeding population. A much larger proportion of the
Glaucous-winged Gull population (approximately 75%) overwinters in the Kodiak
area (Gould, RU 337; pers. comm.), although it is likely that summer and winter
populations are comprised of different individuals. Like Tufted Puffins,
Black~legged Kittiwakes are present in low numbers throughout the winter, but
their numbers do not begin to increase until late May, 2-3 weeks later than the
puffins.

Populations are probably most vulnerable to perturbation effects during
the period when nestlings are present. While there is evidence that fouling of
eggs by oil reduces hatching success (Patten, RU 96, Annual Reports 1977, 1978),
nestlings are also subject to death resulting from fouling of feathers, ingestion
of oil, and diminished rate of food delivery by adults. Thus the peak of
population sensitivity to perturbation for all three species 1s most likely to
occur between late July and mid-September. After this time, any birds remaining
in the area would be nonbreeding birds and therefore more able to avoid the
consequences of spill contact or resource depression resulting from environmental
perturbation.

ENERGY FLOW

0f the birds that breed on Kodiak Island, Tufted Puffins are undoubtedly
the most important consumer species, in terms of the energy they demand of the
system. During the course of the breeding season, BIRD IT simulations estimate
that the Tufted Puffin population consumes 5.90 x 109 kcal. This compares with
an estimated 2.12 x 109 kcal consumed by the Black-legged Kittiwake population
and 1.73 x 109 kcal consumed by the Glaucous-winged Gull population. Total
breeding season energy demand by these three species in the Kodiak area is thus
9.75 x 109 kcal. Assuming an average energetic content of approximately 1.2
kcal/g wet weight (Wiens and Scott 1975), this corresponds to 8,100 metric tons
of food. By way of comparison, breeding season energy demand of the dominant
species on the Pribilof Islands (chiefly murres) was estimated by the same
modeling procedure as 6.49 x 1010 kcal or 53,600 metric tons of food, nearly
an order of magnitude greater. The Kodiak values, however, do not include
several major species that do not actually breed on the island; such "peripheral"
species are of minor importance in the Pribilof system, Within the Kodiak area
as a whole, for example, the energy uptake of the Tufted Puffin is probably

12
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exceeded by that of the Common Murre, which is abundant on the Barren Islands
and the north shore of the Shelikof Strait. Although shearwaters do not breed
in the area and absolute population sizes cannot be determined, their high
local abundance indicates that they are also an important consumer species.

The energetic demand of the Kodlak breeding colonies begins to increase
rapidly in early May with the arrival of breeding adults (Fig. 4). A plateau
of community energy demand is reached during June, when most breeding adults
are present and incubating. As nestlings begin to grow, energy demand once
more increases, reaching a peak in mid~ to late August. At the maximum, these
three species together consume 1.24 x 108 kcal per day. With the onset of
fledging, community energy demand falls off rapidly and reaches winter levels
by the end of September.
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Arneson, P. 1977, OCSEAP Annual Report.
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KODIAK SHELF

See Appendix A for Interim Report of the Kodiak Shelf.

LOWER COOK INLET

I. TASK OBJECTIVES
Inventory and census of dominant species,
Description of spatial distribution patterns of selected species.

Provide preliminary observations of biological interrelationships

between selected segments of benthic marine communities. Emphasis
will be placed on the food webs supporting commercially harvested

crustaceans.,

Provide information on growth and mortality of infaunal bivalves,

II. FIELD AND LABORATORY ACTIVITIES
Field Activities

1. All field activities have been suspended.

Laboratory

1. All experimental work with captive organisms was stopped in
FY-78.

2., Laboratory work completed includes:

a. Analysis of distribution and abundance of commercially
harvested crab and shrimp during 1976, 1977 and 1978
cruises.

b. Stomach analysis of adult and juvenile snow crab, king crab,
dungeness crab, post-larval king crab, and Crangon dalli,
pink shrimp, coonstripe shrimp, humpy shrimp, and six species
of hermit crab are completed. This section of the Final
Report is typed.

¢. Preliminary information on the importance of prey availabi-
lity to recruitment success of the zoeae of snow crab, king
crab, and pink shrimp is available. Data on the effect of
temperature and early starvation of king crab zoeae is also
avallable. These components of the feeding study for the
Final Report are finished.

d. Growth, growth history and mortality data is available on
six species of bivalves commonly found throughout Cook Inlet.
This component of the Final Report is finished.

20




e. Distribution and abundance of invertebrates from trawl and
grab samples are in the stages of data analysis. Computer
analysis complete. Section due for completion 1 February
1980.

III. RESULTS

Data for parts of objectives A, B, and C appear in 1978 and 1979
Annual Reports.

All work on the two components (1) food study, and (2) bivalve
biology, appearing on the time table for fiscal year 1979 were
completed on schedule. All laboratory work is completed. The
trawl and grab data will not be completed until 1 February 1980.
This portion of the project was retarded because of computer tie-
ups caused by the Bering Sea Symposium. The Final Report writing
will be completed on or before 31 March 1980,

IV. PRELIMINARY INTERPRETATION OF RESULTS
(SEE ANNUAL REPORTS FOR 1978 AND 1979)




NORTHEASTERN GULF OF ALASKA
(YAKUTAT BAY TO CROSS SOUND)

I. TASK OBJECTIVES

A quantitative inventory census of dominant epifaunal invertebrates
by depth intervals.

A description of spatial distribution patterns of selected epi-
faunal invertebrates.

Where possible, assess spatial distribution and relative abundance
of selected infaunal invertebrate species,

Observations of biological interrelationships, emphasizing trophic
interactions, between selected segments of the benthic biota.

IiI. FIELD AND LABORATORY ACTIVITIES
Field Activity

A cruise wia the NOAA ship Miller Freeman occurred 5~26 November 1979

between Yakutat Bay and Cross Sound.

B.

way.

Laboratory Activity

Verification of trawl, grab, and pipe dredge specimens is under-

IITI. RESULTS

A total of 84 stations were surveyed; 70 offshore stations and 14

Yakutat Bay stations.

A.

400-mesh Eastern otter trawl

20 tows were made at 49 stations. The number of quantitative and

qualitative tows were 45 and 2, respectively. Three tows resulted in

a ripped net and no data were obtained. Only three stations (3 tows)

22




were obtained in Yakutat Bay. All but two of the high priority stations

were surveyed.

B. Van Veen Grabs
A total of 46 grab stations were obtained; 34 in the offshore area

and 12 in Yakutat Bay. Usually 5 grabs were obtained at each statiom,

C. Pipe Dredge

A total of 34 dredge stations were occupied; 29 in the offshore area
and 5 in Yakutat Bay.
D. Temperature

Water temperature profile was obtained via XBT at 65 stations and

via CTD at 3 stations.

E. Stomach Analysis

Examination of stomach contents from 20 species of fishes yielded
1403 individuals analyzed. Flatfishes dominated the analysis with 10
species totaling 1108 stomachs. Invertebrates examined or collected
for stomach analysis were snow crab (264), dungeness crab (57), and

the sea star, Pycnopodia helianthoides (40).

F. Preserved Specimens
Specimens were preserved in 26 5-gallon plastic buckets. All buckets
will be shipped to the Institute of Marine Science at the University of

Alaska in Fairbanks.
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G, Commensal Relationships
Six (6) species of hermit crab were examined for their commensal

relationship of miscellaneous invertebrates.

24




APPENDIX A

0CS INTERIM REPORT

Distribution, Abundance, Community Structure and
Trophic Relationships of the Benthos of the Kodiak Shelf

H. M, Feder, Principal Investigator
with
Stephen Jewett




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

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

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

A, On a limited basis, assess distribution and relative

abundance of epifaunal invertebrates in selected bays and
offshore areas,

B. Determine the feeding habits of the principal inshore epifaunal
invertebrate species, emphasizing king crab, and selected
bottomfish,

Offshore sampling was conducted in March 1978 adjacent to Portlock

Bank and in June~July 1978 and February 1979 along the entire east side
of the Kodiak Island continental shelf. The most important group, in
terms of biomass, collected near Portlock Bank was echinoderms, specifi-
cally sea stars and sea urchins., King and snow crab were the second-most
important group from this area, Kodiak shelf sampling in June-July and
February revealed king and snow crab as the dominant species.

Forty-six permanent benthic stations were established in two bays -
29 stations in Izhut Bay and 17 stations in Kiliuda Bay. These stations
were sampled with a try-net and/or a 400-mesh Eastern otter trawl on
seven separate cruises: April, May, June, July, August, and November
1978, and March 1979, Taxonomic analysis of the epifauna collected

delineated nine phyla in each bay. The dominant invertebrate species

had distinct biomass differences between the bays. Important species,
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in terms of biomass, in Izhut Bay were snow crab (Chionoecetes bairdi)
and the sunflower sea star (Pycnopodia helianthoides). Kiliuda Bay was
dominated by king crab (Paralithodes camtschatica), snow crab, and pink
shrimp (Pandalus borealis).

Stomachs of king crab collected via trawling and spring SCUBA ac-
tivities, contained a wide variety of prey. Prey of crab from Izhut
Bay was dominated by fishes. Crab of Kiliuda Bay mainly preyed upon
molluscs, specifically clams. Food obtained from king crab from the June-
July 1978 and February 1979 Kodiak Shelf sampling consisted mainly of
clams and cockles, however, crustaceans and fishes were also important,
King crab collected during SCUBA sampling mainly contained clams and
acorn barnacles.

Food data for smow crab and pink shrimp in addition to king crab will be
available for the Final Report, and these data, in conjunction with similar
data from Cook Inlet and the Bering Sea, will enhance our understanding of
the trophic role of these crustaceans in their respective ecosystems.
Additional food data for the sea star Pycnopodia helianthoides and bottom-
fishes, as well as an assessment of the literature, will make it possible
to develop a food web for benthic and nektobenthic species of inshore and
offshore waters around Kodiak Island. Comprehensions of basic food
interrelationships is essential for assessment of the potential impact
of 0il on the crab-shrimp-dominated benthic systems of the waters adjacent
to Kodiak.

The importance of deposit—-feeding clam in the diet of king and

snow crab in Kodiak waters has been demonstrated by preliminary feeding

data collected there. It is suggested that an understanding of the




relationship between oil, sediment, deposit-feeding clam, and crab be
developed in a further attempt to understand the possible impact of oil
on the two commercially important species of crab in the Kodiak area.

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

It is suggested that a complete understanding of the benthic systems
of Kodiak waters can only be obtained when the infauna is also assessed
in conjunction with the epifauna. Based on stomach analyses, infaunal
species are important food items for king and snow crab. However, the
infaunal components of the Kodiak Shelf have not been quantitatively
investigated to date, A program designed to examine the infauna should

be initiated in the very near future.

I, INTRODUCTION

See Feder et al. (1979).

ITI. CURRENT STATE OF KNOWLEDGE

See Feder et al. (1979).

IV. STUDY AREA
A large number of stations were occupied on the Kodiak Continental
Shelf in conjunction with the Alaska Department of Fish and Game and
National Marine Fisheries Service (see Appendix A, Table 1 in Feder

et al., 1979). Inshore areas most extensively sampled by trawl included
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Izhut Bay, located on the southeast side of Afognak Island, and Kiliuda
Bay, located on the east side of Kodiak Island (see Figs. 1 and 2 in
Feder et al., 1979). Additional inshore areas were sampled on Kodiak
Island by SCUBA: Near Island Basin; McLinn Island, and Anton Larsen Bay
(see Fig. 3 in Feder et al., 1979). Outer shelf stations were occupied
by trawl near Portlock Bank (see Fig. 4 in Feder et ql., 1979), and by
trawl and pipe dredge along the east side of the Kodiak Island Shelf

(see Fig. 5 in Feder et al., 1979; Fig. 1 present report).

V. SOURCES, METHODS AND RATIONALE OF DATA COLLECTION

Data on benthic epifauna, including feeding data on crab and fish,
were collected during ten cruises in 1978-79. The NOAA Ship Miller Free-
man was used primarily for offshore sampling, and the M/V Yankee Clipper
and the R/V Commando were used primarily for inshore collecting.

Sampling from the Miller Freeman was conducted 21-24 March 1978,
19-9 June-July 1978, and 14~24 February 1979 using a commercial-size
400-mesh Eastern otter trawl (12.2 m horizontal opening). A pipe dredge
was also used from the Freeman in June-July 1978 and February 1979 to
obtain invertebrates to aid in the identification of invertebrate and
fish stomach contents.

The Yankee Clipper sampled 10-22 April, 7-15 May, 7-22 June, 9-21
July, and 8-23 August 1978. The Commando also sampled 7-15 May, 7-22
June, 9-21 July, and 8-~23 August 1978, in addition to 4-17 November
1978 and 1-20 March 1979. A try-net (6.1 m horizontal opening) was used

from the Clipper, and a try-net and Eastern otter trawl were used from

the Commando.
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Exploratory diving for crab, via SCUBA, was conducted near the city
of Kodiak in May, June and October 1978 and May 1979. SCUBA-caught king
crab, obtained for stomach analysis, were caught in May 1978 at Near
Island Basin (57°47.0' N, 152°3.0' W) near McLinn Island (57°46.2" N,
152°27.1' W), and in June at Near Island Basin and two locations in
Anton Larsen Bay (site #1 - 57°52,0" N, 152°37.4' W and site #2 - 57°52.5"
N, 152°39.0' W). Diving in October 1978 was conducted in Near Island
Basin; no king crab were observed. King crab were collected in May
1979 at Near Island Basin, McLinn Island (57°46.3' N, 152°26.5' W) and
Anton Larsen Bay site {#2.

Invertebrates from the trawls were sorted on shipboard, given
tentative identificatibns, counted and weighed. Aliquot samples of in-
dividual taxa were labeled and preserved for final identification at
the University of Alaska, Fairbanks. Invertebrates from the pipe dredge
were sorted, identified, and counted at the University of Alaska. Non-
commercial invertebrates from some Izhut and Kiliuda Bay stations in
June and August were inadvertently not recorded.

Biomass per unit area (g/mz) ig included for all trawl data and is
calculated as follows:

k
Biomass = [weight/(distance fished x trawl width)]
1=1

Analysis of food habits of a variety of predators taken by trawl
was conducted in the laboratory at the University of Alaska. A summary
of the number of stomachs examined by sampling area and collection period

is included in Table I in Feder et al., 1979. Feeding data collected in

1979 are summarized in this report.




On shipboard, king crab selected for stomach analysis were measured
(length in millimeters) and weighed (wet weight in grams). Carapace
length is defined as the distance from the posterior margin of the right
orbital indentation to the mid-point of the posterior marginal identa-
tion., Crab were categorized as belonging to one of eight classes (Powell
et al., 1974): (1) newshell juvenile females less than 120 mm; (2) newshell
adult females greater than 94 mm; (3) newshell males less than 100 mm -
individuals that molted during the last molting period; (4) oldshell males
less than 100 mm — individuals that failed to molt during the last molting
period, often referred to as skipmolts; (5) very oldshell males less than
100 mm - individuals that failed to molt during the two or more molting
periods, often referred to as double skipmolts; (6) newshell males greater
than 100 mm; (7) oldshell males greater than 100 mm; and (8) very oldshell
males greater than 100 mm, Stomachs! and intestines were removed and were
placed in plastic "Whirlpak" bags and fixed in 107% buffered formalin and
final identification was made at the University of Alaska, Fairbanks.

In the laboratory, stomach contents were removed, and sorted by taxon.
Each taxon was blotted dry, weighed to the nearest 0.001 g, measured volu-
metrically by water displacement to the nearest 0.0l ml. Taxon weighing
was accomplished by weighing a vial with a known quantity of water and
then weighing the vial and water plus the taxon. The difference in the
two weights equal the taxon weight.

Food material may never completely fill a stomach to the theoretical

maximum volume. Large quantities of digestive fluids, in addition to

1n this study, references to crab stomachs includes that portion extending
from the terminal portion of the esophagus to the beginning of the intestine.
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hard and bulky food material that is not readily compressed prevents
filling to capacity.

The fullness of stomach was calculated using a method adapted from
Cunningham (1969) for southeast. Bering Sea king crab. He delineated a
curvilinear relationship between king crab length and the theoretical
maximum stomach volume. To do this, he measured the maximum stomach volume
of 216 crab which ranged from 80-180 mm carapace length. The regression
formula was Y = 34.25 - 0.72x + 0.0047x2, and the correlation coefficient
was 0.899. Since king crab examined in our study were similar in size
to those examined by Cunningham, we used his regression formula with our
crab to calculate the theoretical maximum volumes. The percent of full-
ness was derived by dividing the observed volume by the theoretical
maximum volume. The prey in the intestines of king crab were examined
and recorded by frequency of occurrence.

Figh stomachs were examined when possible, and contents were recorded

as frequency of occurrence.

VI. RESULTS
A. Trawl Data: Distribution - Biomass
Data collected via trawls in 1978 are reported in Feder et al. (1979).

Trawl data for 1979 is included below.

1. Kodiak Shelf - February 1979 (Figure 1; Table I and IT)

Trawling activities via the NOAA ship Miller Freeman on the Kodiak
Continental Shelf in February 1979 yielded 14 successful stations. One
station, Station 3, was not considered quantitative because the net was torn,

however, fish stomachs were examined from this station. The mean epifaunal
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TRAWL STATIONS OCCUPIED ON THE KODIAK SHELF BY THE
NOAA SHIP MILLER FREEMAN, FEBRUARY 1979

TABLE I

Coordinates
Station Start Finish Depth m
12 57°12'5N 152°47'5W 57°11'3N 152°47'5W 128-142
11A 57°12'8N 152°58'6W 57°13'0ON 152°57'5W 119-132
10 57°01'2N 153°26"4W 57°00'5N 153°27'8W 128
9 57°46"1N 153°44'2W 57°42' 7N 153°43'1W 146
7 56°46'9N 154°18'1W 56°48'0ON 154°20'1w 51-55
8 56°50'7N 154°26°'0W 56°49'9N 154°24'2W 69
5 56°43'1N 153°10'0W 56°41"7N 153°09'6W 150
23 57°22'2N 152°25'5W 57°20'5N 152°25'4W 56
44 57°15'3N 151°16"9W 57°16'7N 151°16'9W 150-152
4 57°29'0N 151°29'7w 57°28'8N 151°31'2w 152
3 (qual.) 57°47'7N 150°42"1w 57°46'8N 150°42'7W 84
14 58°05"0ON 152°15"4W 58°04"1N 152°17'0W 162-170
S2 57°56'9N 151°18'8w 57°58'1N 151°18'8W 69-71
53 58°02'5N 151°49'1W 58°03'4N 151°46'6W 163-166
85 57°56'5N 152°00'9wW 57°57"1N 151.°58'2w 196-199
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TABLE II

PERCENT AND ACTUAL (g/mz) BIOMASS COMPOSITION OF THE INVERTEBRATE
PHYLA AND DOMINANT SPECIES COLLECTED VIA TRAWL ON THE KODIAK SHELF,
FEBRUARY 1979

Phylum Percent _ g/m2
Cnidaria 0.52 0.016
Mollusca 14,81 0.466
Arthropoda 80.57 2.537
Echinodermata 2.96 0.093
Urochordata 1.14 0.035

TOTAL 100.00 3.148
Species Pexcent g/m2
Modiolus modiolus 14,05 0.442
Pandalus borealis 1.61 0.051
Paralithodes camtschatica 14,17 0.446
Chionoecetes bairdi 63.70 2.000
Gorgonocephalus caryt 2.96 0.093
Halocynthia aurantium 1,11 0.035

TOTAL 97.60 3,067
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invertebrate biomass for all stations was 3.15 g/mz. The biomass was
dominated by the phylum Arthropoda (80.5% of the biomass), and followed by
the phylum Mollusca (14.8%). The snow crab (Chionoecetes bairdi) and the
king crab (Paralithodes camtschatica) dominated the arthropods with 63.7%
and 14.27% of the total biomass, respectively. The mussel, Modiolus modiolus,
was the most important mollusc., This bivalve comprised 14.0% of the total
biomass.

Snow crab were found at 14 stations. Stations with high biomass of
snow crab were 12, 11A, 10, 7, 8, 14 and S5. Station 7 yielded the greatest
biomass of snow crab with 185 individuals at 139.4 kg.

Seven stations contained king crab, and the highest biomass occurred at
Station 7 with 75 individuals (65 ovigerous females) at 117.1 kg. Pink
shrimp were present at six stations, comprised 1.6% of the biomass, and were
most abundant at Station 14,

The mussel, Modiolus modiolus, was found at only one station, Station S2,
where 1150 individuals weighed 172.,5 kg.

Fish, crab, and shrimp were collected for examination of stomach

contents and are presented in the feeding section of this report.

2. TIzhut Bay - March 1979 (Table III)

Benthic trawling in Izhut Bay during March 1979 was successfully accom-
plished via the R/V Commando at 13 stations; nine via a try-net trawl and
4 via a commercial otter trawl. Most station names and locations are listed
in Figure 1 and Appendix A - Table I in Feder et al. (1979). The mean
epifaunal invertebrate biomass for all stations was 9.52 g/m?. Ninety percent

of the biomass consisted of crustaceans with the pink shrimp (Pandalus borealis)
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TABLE III

PERCENT AND ACTUAL (g/mz) BIOMASS COMPOSITION OF THE INVERTEBRATE PHYLA
AND DOMINANT SPECIES OF IZHUT AND KILIUDA BAYS,

MARCH 1979
Izhut Bay Kiliuda Bay
Phylum Percent g/m2 Percent g/m2
Porifera 0.07 0.007 <0.01 <0,001
Cnidaria 1.02 0.097 24.50 0.523
Annelida <0.01 <0,001 0.03 <0.001
Mollusca 0.22 0.021 0.88 0.019
Arthropoda 90,47 8.620 67.68 1.445
Ectoprocta <0,01 <0.001 <0.01 <0.001
Echinodermata 8.19 0.780 6.87 0.146
Urochordata <0.01 <0,001 0 0
TOTALS 100.00 9.525 100.00 2,133
Izhut Bay Kiliuda Bay
Species Percent g/mz Percent g]mz
Metridium senile 1.03 0.098 24.50 0.523
Pandalus borealis 41,21 3.926 2.02 0.043
Pandalus hypsinotus 8.33 0.794 0.16 0.003
Paralithodes camtschatica  0.34 0.032 52.44 1,119
Chioncecetes bairdi 39.86 3,798 8.70 0.186
Cancer magister 0.30 0.029 3.31 0.070
Dermasterias imbricata 0 0 2.29 0.049
Gephyreaster swifti 0 0 1.09 0.023
Pyenopodia helianthoides 7.81 0.744 0.01 <0,001
Strongylocentrotus
purpuratus 0 0 2.23 0.047
TOTALS 98.88 9.421 96.75 2.063




contributing 41.2% of the biomass and the snow crab (Chionoecetes bairdi)
contributing 39.8% of the biomass. The largest catches of pink shrimp and
snow crab came from a new station, Station 679 (58°09'5 N, 152°13'5 W). At
this station 344.6 kg of shrimp and 280.0 kg of snow crab were taken in a
25 minute tow via the otter trawl,

Stomachs of snow crab and pink shrimp were preserved for laboratory

examination,

3. Kiliuda Bay - March 1979 (Table III)

A total of eight stations were successfully occupied in Kiliuda Bay in
March 1979; five with a try-net and 3 with a commercial otter trawl. Most
station names and locations are listed in Figure 1 and Appendix A - Table
I in Feder et al. (1979). The mean epifaunal invertebrate biomass for all
stations was 2.12 g/mz. The majority of the biomass consisted of arthropods
(85.9%), mainly the red king crab (Paralithodes camtschatica; 52.4%) and the
snow crab (8.7%). The largest catch of king crab occurred in a ten minute
try-net tow at Station 579 where 56 crab (mainly ovigerous females)
weighed 66.4 kg.

Stomach contents of king crab and snow crab were preserved for labora-

tory examination.

B. Pipe Dredge Data: Distribution - Relative Abundance

Pipe dredge data were collected on the Kodiak Shelf in June-July 1978
and February 1979 to aid in the identification of fish and invertebrate
stomach contents. As a qualitative sampling device only relative abundances
of invertebrate species were obtained. The dominant taxa by sampling period
and station is included in Table IV. Bivalve molluscs, specifically Axinopsida
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TABLE IV

DOMINANT TAXA BY STATION COLLECTED VIA PIPE DREDGE ON THE
KODIAK SHELF '

June 1978 February 1979

Station 1 N

)
Ampelisca birulai 8
Echinarachnius parma 5
Macoma spp. 4

4

16.0
10.0 No data obtained at Station 1
8.0
Ophiura sarst 8.0

Station 22

Glycera capitata 3 33.0 No data obtained at Station 22

Elassochirus tenuimanus 2  22.0

Statlon 44

Macoma Llipara 24 29,3

Cucumaria sp. 22  26.8 No data obtained at Station 44

Balanus crenatus 8 9.8

Nuculana fossa 6 7.3

Station 4 Station 4 No. 7%

Macoma spp. 17 19.3 Axinopsida serricata 200 37.5

Cucumaria spp. 12 13.6 Psephidia lordi 100 18.8

Onuphis iridescens 11 12.5 Macoma spp. 100 18.8

Glycera capitata 10 11.4 Nuculana fossa 34 6.4
Nucula tenuis 24 4.5

Station 5 Station 5

Nuculana fossa 5 25.0 Eudorella emarginata 50 29,1

Pinnixa occidentalis 3 15.0 Myriochele heeri 20 11.6
Echiurus spp. 20 11.6
Pinnixa occidentalis 16 9.3
Nuculana fossa 10 5.8

Station 7 Station 7

Axinopsida serricata 200  52. Axinopsida serricata 500 87.0

Rhynchocoela 20 . Nucula tenuis 35 6.1

Heteromastus filiformis 20 . Yoldia thraciaeformis 9 1.6

Praxillella affinis 15
Nucula tenuis 15

2.5
5.2
5.2
Macoma moesta 20 5.2
3.9
3.9
Macoma calcarea 12 3.1




TABLE IV

CONTINUED
June 1978 February 1979
Station 8 No. 7% Station 8 No. %
Axinopsida serricata 100 38.9 WNucula tenuis 320 57.5
Nucula tenuis 50 19.5 Awinopsida serricata 70 12,6
Thysanoessa inermis 40 15,6 Nuculana fossa 70 12,6
Haploscoloplos panamensis 10 3.9 Yoldia thraciaeformis 45 8.1
Yoldia montereyensis 10 3.9 Macoma spp. 22 3.9
Station 9 Station 9
Axinopsida serricata 500 56.2 Axinopsida serriecata 300 35.1
Macoma calearea 100 11.2 MNucula tenuis 180 21.1
Budorella emarginata 50 5.6 Myriochele heeri 100 11.7
Nucula tenuis 45 5.1 Macoma spp. 70 8.2
Nuculana fossa 45 5.1 Pinnixa oceidentalis 60 7.0
Haploscoloplos panamensis 30 3.4 Nuculana fossa 50 5.8
Travisia forbesii 22 2.6
Station 10 Station 10
Axinopsida serricata 15  50.0 Pinniza occidentalis 250 69.1
Macoma spp. 5 16.7 Axinopsida serricata 50 13.8
Echiuridae 5 16.7 Echiurus echiurus 30 8.3
Yoldia amygdalea 13 3.6
Station 11 Station 11A
Echiuridae 300 95.2 Axinopsida serricata 35 70.0
Heteromastus filiformis 4 1.3 Pinniza occeidentalis 3 6.0
Yoldia amygdalea 4 1.3 Macoma spp. 2 4.0
Axinopsida serricata 4 1.3 Yoldia amygdalea 2 4.0
Station 12 Station 12
Sarcodina Rhizopodea 1000 53.9 MNucula tenuis 43  20.2
Echiuridae 200  27.0 Axinopsida serricata 40 18.8
Axinopsida serricata 200 10.8 Macoma spp. 35 16.4
Macoma spp. 50 2.7 Yoldia amygdalea 21 9.9
Cylichna alba 30 1.6 Nuculana fossa 10 4.7
Ophiuroidea 10 4.7
Station 13
Axinopsida serricata 31 47.7
Heteromastus filiformis 10  15.4
Sarcodina Rhizopodea 5 7.7 No data obtained at Station 13
Nephtys punctata 5 7.7
Macoma spp. 5 7.7



TABLE IV

CONTINUED
June 1978 February 1979
Station 14 No. % Station 13 No. %
Cerebratulus spp. 1 16.7 Axinopsida serricata 10 37.0
Amphicteis gunneri 1 16.7 Nephtys punctata 8 29.6
Muculana fossa 1 16.7 Yoldia thraciaeformis 3 11.1
Axinopsida serricata 1 16.7 Psephidia lordi 3 11.1
Clinocardium ciliatum 1 16.7
Macoma calecarea 1 16.7
Station 3
Macoma obliqua 6 28.6
No data obtained at Station 3 Ophiopholis aculeata 5 23.8
Golfingia vulgaris 3 14.3
Station 23
Psephidia lordi 1800 86.6
Olivella baetica 85 4.1
No data obtained at Station 23 Suavodrillia kennicotti 75 3.6
Glyeinde picta 30 1.4
Gammaridae 18 0.9
Station 52
Oregonia gracilis 7 18.9
No data obtained at Station S2 Cancer oregonensis 7 18.9
Ophiopholis aculeata 5 13.5
Station 83
Psephidia lordi 16 16.7
No data obtained at Station 83 Axinopeida serricata 15 15.6
Nuculana fossa 13 13.5
Myriochele heert 10 10.4
Station 85
Nuculana fossa 13 15.3
Myriochele heert 10 11.8
No data obtained at Statiom 85 Yoldia thraciaeformis 10 11.8
Psephidia lordi 10 11.8
Axinopsida serricata 8 9.4




serricata, Psephidia lordi, Nucula tenuis, Nuculana fossa, and Macoma spp.,
dominated at most stations. These bivalve species are common prey to many
invertebrate and fish predators on the Kodiak Shelf. Any relationship between
the relative abundance of these pipe-dredge species and the species consumed by
various predators will be discussed in the Food Studies section of the Final

Report,

C. Food Studies

1. Paralithodes camtschatica (Red king crab)

a. Kodiak Shelf - February 1979

King crab examined in stomach analysis came from Stations 7, 8 and 23
(Tables V and VI). Seventeen out of 22 crab had food in their stomachs.
Only males, mainly oldshell males, were examined. The mean percent fullness
was 1.3 * 3.1%. Most of the food contents were composed of unidentified
animal material (62.8% by weight), although 13 other food categories were
identified. Fishes comprised 9.97 by weight and occurred in 23% of the
crab examined. Fishes were a most important food at Stations 7 and 8.
Hermit crab (Paguridae) made up 9% of the weight of stomach contents and
occurred in 9% of the crab examined., Molluscs, specifically protobranch
clams, Nuculana spp., were important food items at all three stations, al-

though they only contributed 2.7% by weight of the stomach contents.

b. Kiliuda Bay - March 1979
The 38 king crab collected in Kiliuda Bay in March 1979 came from
five stations; 20 at Station 579, 8 at Station 580, 2 at Station 576, 3 at
Station 577, and 5 at a new location - Station 676 (57°18' N, 152°25'8 W).

Molluscs were the main identifiable foods (Table VII). Dominant molluscs
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TABLE V

STOMACH CONTENTS OF KING CRABS COLLECTED VIA TRAWLS ON THE
KODIAK SHELF, FEBRUARY 1979
MEAN DEPTH 60 + 8.9 METERS

Number Examined: 22

Number Empty: 5

Percent Composition of Crab Classes!: 6 = 13.6%; 7 = 86.4%
Mean Length: 150 £ 19 mm

Mean Weight: 2745 + 928 g

Mean Percent Fullness?: 1.3 = 3.1

Number of Prey Taxa: 14

Dominant Prey2

% Frequency % by % by

Phylum Species3 of Occurrence Weight Volume
Mollusca Nuculana spp. 23 2,7 2.8

(clams)

Polinices spp. 5 3.8 3.9

(gastropod)
Chordata Pisces (fishes) 23 9.9 10.6
Arthropoda Paguridae (hermit

crabs) 9 9.0 9.2
Sediment 55 1.3 1.2
Unidentified animal material 68 62.8 62.1

lgee methods for description of crab classes
2phased on all stomachs examined

3species or lowest level of identification
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TABLE VI

STATION DATA AND STOMACH CONTENTS OF KING CRABS COLLECTED VIA
TRAWLS ON THE KODIAK SHELF, FEBRUARY 1979

Station Name

X Depth, m

Number Examined
Number Empty

% Crab Composition!
x% Fullness

Prey Taxa

Dominant Prey-7% Wt.

1

7
53
10
1
6=10%; 7=907%
0.9 + 0.8%
9
Unid, animal=59.1
Pisces=34.4

see methods for description of crab classes
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8

70

4

0
6=25%; 7=75%
3.4 £ 6.7%

7

Unid. animal=64.9
Paguridae=14,9
Shrimp=14.9

23
57

8

4
6=12.5%; 7=87.5%
1.8 + 3.1%

10

Unid. animal=63.1
Paguridae=9.0
Polinices=9.0
Nuculana spp.=6.5




TABLE VII

STOMACH CONTENTS OF KING CRABS COLLECTED VIA TRAWLS IN KILIUDA
BAY, MARCH 1979
MEAN DEPTH 37 * 26.5

Number Examined: 38

Number Empty: 8

Percent Composition of Crab Classesl: 2 = 63.2%; 6 = 36.8%
Mean Length: 109 * 17 mm

Mean Weight: 1460 % 649 g

Mean Percent Fullness®: 6.9 * 9.9%

Number of Prey Taxa: 21

Dominant Prey2

% Frequency % by Z by

Phylum Species3 of Occurrence Welght Volume
Mollusca Macoma spp. 45 25.3 21.3

(clams)

Nuculana spp. 13 0.7 0.7

(clams)
Chordata Pisces (fishes) 10 23.6 24.8
Arthropoda Paguridae (hermit

crabs) 8 11.7 12.8
Unidentified animal material 71 29.8 31.4
Unidentified plant material 13 1.5 1.3

lgee methods for description of crab classes
2pased on all stomachs examined

3species or lowest level of identification
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were the pelecypods Macoma spp. These clams comprised 25.3% of the stomach
contents weight and occurred in 45% of the stomachs. Macomq spp. was an
important food at Stations 579, 580, and 576. The protobranch clam Nucu-

lana spp. was found in 13% of the stomachs but accounted for 0.7% of the

weight. Unidentified fishes and crab were also common prey yielding 23.6%

and 11.7% of the stomach biomass, respectively. A large proportion (29.8% by
weight) of the stomach contents was unidentified animal material. Plant material

was found in 137 of the stomachs but only accounted for 1.5% of the biomass.

¢. Near Island Basin - May 1979

A total of 21 king crab were collected via SCUBA in Near Island Basin in
May 1979 (Table VIII). Most were newshell males greater than 100 mm., All
but one crab was observed to be actively feeding. Food species observed in
the possession of crab were the clam Spisula polynyma, the seastar Pycnopodia
helianthoides, the mussel Mytilus edulis, polychaetes and barnacles. Only
one crab had an empty stomach. The mean stomach fullness was 19.4 + 15.4%.
Twenty-five prey categories were identified. The dominant prey were bar-
nacles (Balanue crenatus) and tube-dwelling polychaetes (Owenia fusiformis)
which accounted for 31.2% and 18.9% of the stomach contents weight, respec-
tively. Molluscs also were important food items, specifically the clam
Macoma spp. (5.1% of the weight), Protothaca staminea (5.2%), and Hiatella

arctica (2.6%). Unidentifiable animal and plant material were frequently found.

d. Mclinn Island - May 1979
The 16 king crab collected near McLinn Island in May 1979 came from

a location approximately 450 m NW of the McLinn Island site of May 1978
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TABLE VIII

STOMACH CONTENTS OF KING CRABS COLLECTED VIA SCUBA IN NEAR ISLAND

BASIN, MAY 1979
MEAN DEPTH 11 METERS

Number Examined: 21

Number Empty: 1

Percent Composition of Crab Classesl: 1 = 4.8%; 6 = 95.2%
Mean Length: 125 + 11 mm

Mean Weight: 1571 * 479 g

Mean Percent Fullness?: 19.4 * 15.4

Number of Prey Taxa: 25

Dominant Prey?

% Frequency % by % by
Phylum Species3 of Occurrence Weight Volume
Arthropoda Balanus crenatus 71 31.2 30.0
(barnacles)
Annelida Owenia fusiformis 62 18.9 22.7
(tube-dwelling worm)
Mollusca Macoma spp. 52 5.1 5.1
(clams)
Protothaca staminea 43 5.2 5.4
(clams)
Hiatella arctica 33 2,6 2.7
(clams)
Unidentified animal material 95 18.3 18.8
Unidentified plant material 81 3.4 2.7

lsee methods for description of crab classes
2pased on all stomachs examined

3species or lowest level of identification
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(see Feder et al., 1979). Most crabs were new, softshell gravid females,
Only eight out of 16 crab contained food (Table IX). The eight empty
stomachs were all from softshell females. The mean stomach fullness of
the 16 crab was 2.7 * 4.1%. Sixteen prey taxa were identified. Dominant
prey species were the snow crab (Chicnoecetes bairdi) and barnacles (Bal-
anus crenatus) which comprised 34.6% and 6.7% of the stomach contents
biomass, respectively. Other important prey included the bivalve molluscs,
Macoma spp., Protothaca staminea and Clinocardium spp. which accounted

for 3.7%, 0.9%, and 0.9% of the food weight, respectively. Unidentified

animal and plant material made up 26.7% and 3.0% of the weight, respectively,

e. Anton Larsen Bay (Site #2) - May 1979

Diving in Anton Larsen Bay (Site #2) in May 1979 yielded 17 king
crab for stomach analysis (Table X). Hardshell adult males and females
dominated the catch. All crab contained food and had a mean stomach
fullness of 8 + 12,3%, Twenty-five prey taxa were identified, and bivalves
and barnacles were the dominant prey. The bivalves Hiatella arctica, Clino-
cardium spp., and Serripes groeniandicus were most important yielding
3.7%, 8.1%, and 11.1% of the food biomass, respectively. The barnacle
Balanus crenatus occurred in 65% of the crab and accounted for 16.6%
of the food biomass. Unidentified animal and plant material were fre-

quently found and made up 38.4% and 2.9% of the food biomass, respectively.

2. Chionoecetes bairdi (Snow crab) and Pandalus borealis
(Pink shrimp)

Feeding data on snow crab and pink shrimp will appear in the Final

Report.
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TABLE IX

STOMACH CONTENTS OF KING CRABS COLLECTED VIA SCUBA NEAR
MCLINN ISLAND, MAY 1979
MEAN DEPTH 15 METERS

Number Examined: 16

Number Empty: 8

Percent Composition of Crab Classesl: 1 = 6.3%; 2 = 81.3%; 6 = 12.5%
Mean Length: 116 + 35 mm

Mean Weight: 1087 + 539 g

Mean Percent Fullness?: 2.7 # 4.1

Number of Prey Taxa: 16

Dominant Prey?

% Frequency % by % by
Phylum Species? of Occurrence Weight Volume
Arthropoda Chionoecetes bairdi 19 34,6 32.1
(crab)
Balanus crenatus 19 6.7 6.6
(barnacle)
Mollusca Macoma spp. 6 3.7 3.5
(clam)
Protothaca staminea 6 0.9 0.9
(clam)
Clinocardium spp. 6 0.9 0.9
{cockle)
Unidentified animal material 50 26.7 27.5
Unidentified plant material 19 3.0 2.8

lgee methods for description of crab classes
2pbased on all stomachs examined

3gpecies or lowest level of identification

49




TABLE X

STOMACH CONTENTS OF KING CRABS COLLECTED VIA SCUBA IN

ANTON LARSEN BAY (SITE #2), MAY 1979

MEAN DEPTH 6 METERS

Number Examined: 17

Number Empty: 0

Percent Composition of Crab Classesl: 2 = 64.7%; 6 = 29.4%; 7 = 5.9%

Mean Length: 121 * 15 mm
Mean Weight: 1388 * 648
Mean Percent Fullness: 8 * 12.3%

Number of Prey Taxa: 25

Dominant Prey

% Frequency % by % by

Phylum Species? of Occurrence Weight Volume
Mollusca Hiatella arctica 41 3.7 3.9

(clam)

Clinocardium spp. 17 8.1 8.2

(cockle)

Serripes groen-

landicus (cockle) 12 11.1 10.8
Arthropoda Balanus crenatus 65 16.6 15.8

(barnacle)
Unidentified animal material 100 38.4 39.6
Unidentified plant material 82 2.9 2.4

lsee methods for description of crab classes

2species or lowest level of identification
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3. Gadus macrocephalus (Pacific cod)
a. Kodiak Shelf -~ February 1979

Fifty-five Pacific cod were examined during this sampling period,

and 45 contained food (Table XI). The most frequently consumed prey

in all cod examined was unidentified fishes (23.6% frequency of occur-
rence), snow crab (Chionoecetes bairdi; 20.0%), pink shrimp (Pandalue

borealis; 18.2%), and crangonid shrimp (18.2%).

4. Hemilepidotus jordani (Yellow Irish lord)
a. Kodiak Shelf - February 1979

Among the 90 yellow Irish lord that were examined 27 had empty sto-

machs (Table XI). Dominant prey in terms of frequency of occurrence in the

90 fish were snow crab (24.4%) and unidentified fishes (14.4%). Pea crab
(Pinniza occidentalis), krill, polychaetes, and pink shrimp occurred at

between 5-10% frequency of occurrence.

5. Myoxocephalus spp. (sculpins)
a. Kodiak Shelf - February 1979

Only 12 sculpins of the genera Myoxocephalus were examined during

February 1979; 11 stomachs contained food (Table XI). The most important

prey were snow crab (66.7% occurrence), walleye pollock (Theragra chalco-

gramma; 25%), and unidentified fishes (257).
6. Hippoglossoides elassodon (Flathead sole)

a. Kodiak Shelf - February 1979

Ninety flathead sole were examined during February 1979; 45.6%
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TABLE XI
STOMACH CONTENTS OF SELECTED FISHES FROM THE
KODIAK ISLAND CONTINENTAL SHELF, FEBRUARY 1979

Percent Frequency of
Occurrence Based on

Stomachs Total
Stomach Contents w/ food Stomachs
Gadus macrocephalus N = 45 N =55
Kodiak Shelf - 13-24 February 1979
Pisces (13) 28.9 23.6
Chionoecetes bairdi (snow crab) (11) 24.4 20.0
Pandalus borealis (pink shrimp) (10) 22.2 18.2
Crangonidae (gray shrimp) (10) 22.2 18.2
Empty (10) - 18.2
Shrimp (6) 1 10.9
Theragra chalcogramma (walleye pollock) (5) 11.

Polychaeta (segmented worm) (3)
Trichotropis sp. (2)

Octopoda (2)

Pinniza sp.(pea crab) (2)
Stichaeidae (pricklebacks) (2)
Ammodytes hexapterus (Pacific sand lance) (2)
Osmeridae (smelts) (2)

Plant (1)

Hydrozoa (1)

Cyclocardia sp. (cockle) (1)

Yoldia sp. (bivalve) (1)

Colus sp. (smail) (1)

Gastropoda (smnails) (1)

Crustacea (1)

Crab (1)

Euphausiacea (krill) (1)

Pagurus aleuticus (hermit crab) (1)
Echiuroidea (spoon worm) (1)
Gadidae (cods) (1)

Zoarcidae (eelpouts) (1)
Pleuronectidae (flatfish) (1)
Lyconectes aleutensis (dwarf wrymouth) (1)
Unidentified material (1)
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Hemilepidotus jordani N = 63 N =90
Kodiak Shelf - 13-24 February 1979
Empty (27) - 30.0
Chionoecetes bairdi (smow crab) (22) 34.9 24,4
Pisces (fishes) (13) 20.6 14.4
Pinnixa oceidentalis (pea crab) (8) 12.7 8.9
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TABLE XI

CONTINUED
Percent Frequency of
Occurrence Based on
Stomachs Total
Stomach Contents w/ food Stomachs
Euphausiacea (krill) (7) 11.1 7.8
Polychaeta (segmented worm) (6) 9.5 6.7
Pandalus borealis (pink shrimp) (6) 9.5 6.7
Macoma sp. (bivalve) (4) 6.3 4,4
Shrimp (3) 4.8 3.3
Ecehiurus echiurus (spoon worm) (3) 4.8 3.3
Ammodytes hexapterus (Pacific sand lance) (3) 4.8 3.3
Yoldia sp. (bivalve) (2) 3.2 2.2
Pelecypoda (bivalve) (2) 3.2 2.2
Crustacea (2) 3.2 2,2
Pherusa plumosa (segmented worm) (1) 1.6 1.1
Nudibranch (1) 1.6 1.1
Octopoda (1) 1.6 1.1
Gastropoda (snails) (1) 1.6 1.1
Gammaridae (sand fleas) (1) 1.6 1.1
Pagurus aleuticus (1) 1.6 1.1
Triglops sp. (sculpin) (1) 1.6 1.1
Sediment (1) 1.6 1.1
Eggs (1) 1.6 1.1
Unidentified material (1) 1.6 1.1
Myoxocephalus spp. N =11 N =12
Kodiak Shelf -~ 13-~24 February 1979
Chionoecetes bairdi (snow crab) (8) 72.7 66.7
Theragra chalcogramma (walleye pollock) (3) 27.3 25.0
Pisces (fishes) (3) 27.3 25.0
Pandalue goniurus (humpy shrimp) (2) 18.2 16.7
Octopoda (2) 18.2 16.7
Hippolytidae (shrimp) (1) 9.1 8.3
Eucalus sp. (shrimp) (1) 9.1 8.3
Pandalus hypsinotus (coonstripe shrimp) (1) 9.1 8.3
Shrimp (1) 9.1 8.3
Rock (1) 9.1 8.3
Empty (1) - 8.3
Hippodlossoided elassodon N = 49 N = 90
Kodiak Shelf - 13-24 February 1979
Empty (41) - 45,6
Pandalus borealis (pink shrimp) (18) 36.7 20.0
Euphausiacea (krill) (10) 20.7 11.1
Shrimp (5) 10.2 5.6
Macoma moesta (4) 8.2 4.4
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TABLE XTI

CONTINUED
Percent Frequency of
Occurrence Based on
Stomachs Total
Stomach Contents w/food Stomachs
Crangonldae (gray shrimp) (3) 6.1 3.3
Chionoecetes bairdi (snow crab) (3) 6.1 3.3
Polychaeta (segmented worms) (2) 4,1 2,2
Pinnixa sp (pea crab) (2) 4,1 2,2
Unidentified material (2) 4.1 2,2
Nuculana fossa (Fossa nut shell) (1) 2,0 1.1
Yoldia amygdalea (bivalve) (1) 2,0 1.1
Theragra chaleogramma (walleye pollock) (1) 2.0 1.1
Stichaeidae (pricklebacks) (1) 2.0 1.1
Hippoglossoides elassodon (flathead sole) (1) 2.0 1.1
Pisces (fishes) (1) 2.0 1.1
Lepidopsetta bilineata N =31 N =70
Kodiak Shelf, - 13-24 February 1979
Empty (39) - -55.7
Polychaeta (segmented worms) (18) 58.1 25,7
Yoldia myalis (bivalve) (6) 19.4 8.6
Ophiuroidae (brittle star) (6) 19.4 8.6
Macoma meoesta (bivalve) (3) 9,7 4.3
Shrimp (3) 9.7 4.3
Ophiura sarsi (brittle star) (3) 9.7 4.3
Unidentified material (3) 9.7 4.3
Pelecypoda (bivalves) (2) 6.5 2.9
Serripes groenlandicus (clam) (2) 6.5 2.9
Amphipoda (sand fleas) (2) 6.5 2.9
Hydrozoa (1) 3.2 1.4
Travisia forbesii (segmented worm) (1) 3.2 1.4
Pherusa plumosa (segmented worm) (1) 3.2 1.4
Nuculana fossa (Fossa nut shell) (1) 3.2 1.4
Crustacea (1) 3.2 1.4
Thoracica (barnacles) (1) 3.2 1.4
Molpadia sp. (sea cucumber) (1) 3.2 1.4
Echiurus echiurus (spoon worm) (1) 3.2 1.4
Sediment (1) 3.2 1.4
Isopsetta isolepis N=2¢6 N = 20
Kodiak Shelf = 13-24 February 1979
Empty (14) - 70.0
Polychaeta (segmented worm) (2) 66.6 10.0
Macoma sp. (bivalve) (1) 33.3 5.0
Pandalus borealis (pink shrimp) (1) 33.3 5.0
Shrimp (1) 33.3 5.0
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TABLE XI

CONT INUED
Percent Frequency of
Occurrence Based on
Stomachs Total
Stomach Contents w/ food Stomachs
Chionoecetes bairdi (snow crab) (1) 33.3 5.0
Pisces (fish) (1) 33.3 5,0
Unidentified material (1) 33.3 5.0
Limanda aspera N = 23 N =50
Kodiak Shelf - 13-24 February 1979
Empty (27) - 54,
Echiurus echiurus (spoon worm) (10) 20.
Pinnixa occidentalis (pea crab) (9) 18.
. 1 .

Macoma sp. (bivalve) (4)
Polychaeta (segmented worm) (3)
Yoldia amygdalea (bivalve) (3)
Hirudinea (leech) (1)

Argis sp. (gray shrimp) (1)
Crustacean (1)

Pisces (fish) (1)

Unidentified material (1)

4
3
Pandalus borealis (pink shrimp) (9) 3
1
1
1
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had empty stomachs (Table XI). The most frequently consumed food in 90

fish was pink shrimp (20%), and krill (11.1%).

7. Leptidopsetta bilineata (Rock sole)
a, Kodiak Shelf - February 1979
More than 55% of the 70 rock sole examined in February 1979 had
empty stomachs (Table XI). The most important prey among all rock

sole were polychaetes (25.7% occurrence). A variety of other prey were

taken.

8. Isopsetta isolepis (Butter sole)

a. Kodiak Shelf - February 1979
A total of 20 butter sole were examined but only six contained food
(Table XI). No single species dominated. Polychaetes were found in two

stomachs and six other food species were each found in only one stomach.

9. Limanda aspera (Yellowfin sole)
a. Kodiak Shelf - February 1979
Yellowfin sole stomachs examined in February 1979 also contained
little food; 23 out of 50 stomachs contained food (Table XI). The most

frequently found food items among 50 stomachs were the spoon worm

(BEchiurus echiurus; 20%), pea crab (Pimnixa occidentalis; 18%), and pink

shrimp (18%).
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VII DISCUSSION
A. Trawl Data: Distribution - Biomass
Since the crustaceans Paralithodes camtschatica, Chionoecetes bairdi,
and Pandalue borealis dominated the epifaunal biomass, the following
discussion is limited to those species. A limited discussion of the other

epifaunal species will be included in the Final Report.

1. Kodiak Shelf - February 1979

Data on the distribution and biomass of king crab, snow crab, and
pink shrimp collected on the Kodiak Shelf in February 1979 was similar to
that reported from the June-July 1978 cruise in the same area (see Results

and Discussion in Feder et al., 1979).

2. Izhut Bay - Kiliuda Bay ~ March 1979

The most notable trend in the invertebrate composition of these two
bays was that the biomasses of king crab, snow crab, and pink shrimp were
often inversely related in dominance (i.e. a high biomass of one species
in one bay and a low biomass of the same species in the other bay). This
was especially evident in March 1979 when pink shrimp and snow crab had
high biomasses in Izhut Bay but had comparitively low biomasses in Kiliuda
Bay of the same period. Conversely, the biomass of king crab was low in
Izhut Bay and high in Kiliuda Bay.

The only appreciable change in the composition of invertebrates in
Izhut Bay in March 1979 was the preponderance of pink shrimp. In the six
previous sampling periods only May and August had high biomasses of the

shrimp (i.e. 22.5% and 44.8% of the biomass, respecitvely). The previous
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gampling period, November 1978, had a pink shrimp biomass less than 17%.
Pink shrimp were absent from Izhut Bay in April 1978.

The pink shrimp biomass in Kiliuda Bay in March 1979 was low in
comparison to the biomass during August and November 1978. The March
decline is similar to the low biomass noted in the spring of 1978 (see

Results and Discussion in Feder et al., 1979).

B. TFood Studies

1. Paralithodes camtschatica (King crab)

a. Kodiak Shelf - February 1979

King crab examined for stomach contents in February 1979 were in
marked contrast to those examined from the same locations in June-July
1978. Fewer crab were caught and examined during the winter period.
The mean crab fullness was 9.1 * 10%Z in June-July whereas the mean
fullness was only 1.3 = 3.17% in February. Similar dominant prey from both
periods were luculana spp. and fishes, It is probably that the low
mean fullness is due to the fact that February is the beginning of the
spring migration to shallower waters for molting and breeding (see Results

and Discussion in Feder et al., 1979).

b, Kiliuda Bay -~ March 1979
The stomach contents of king crab in Kiliuda Bay in March 1979 is
similar to contents found in April and November 1978 (i.e. clams, crabs
and fishes; see Results and Discussion in Feder et ql., 1979). Barnacles

seem to be more important food in spring and early summer months.
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¢. Near Island Basin - McLinn Island - Anton Larsen Bay
-~ May 1979

Food of king crab from the these three locations was very similar to
the food taken by king crab from these areas in 1978 (see Results and

Discussion in Feder et al., 1979).

2., Miscellaneous Fishes
a, Kodiak Shelf - February 1979
A full discussion on the food habits of the miscellaneous fishes
examined throughout the Kodiak study will be presented in the Final Report

(see Results and Discussion in Feder et al., 1979).
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SUMMARY OF FIELD NOTES FOR NEGOA

NOVEMBER, 1979

NOAA Ship Miller Freeman ~ Cruise 795

Trawls were made at 34 stations in the Priority I area. Twenty-
three additional stations were surveyed and considered to be untrawlable.
Three stations at which the net was ripped were also considered untrawl-
able. Thus, all but two of the Priority T stations were at least surveyed.
Van Veen grab samples were taken at 26 of the previously trawled Priority
T stations. In addition, five other Priority I stations were so sampled.
Pipe dredge samples were taken from 15 of the previously trawled Priority
T stations and 12 of the other, mostly untrawlable, stations,.

Trawls were taken from four stations in the Priority IT area. Van
Veen grab samples were taken at one of these and a pipe dredge sample
was taken at another.

In the Priority III area, trawls were made at five stations. At
one of these, van Veen grab samples and a pipe dredge were also taken.

Trawls were made at three stations in Yakutat Bay. An additional
11 statiens were surveyed and considered to be untrawlable. At one of
the trawled stations, van Veen grab samples and a pipe dredge were also
taken, In addition to this station, van Veen grab samples were taken from
11 other stations and pipe dredge samples were taken from an additional
four.

The vertebrate and invertebrate faunas represented in these trawls
wvere relatively diverse at most stations but, in many cases, only a few

individuals of each species were present per station. Some species were
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distributed over the entire area while others were relatively localized
or were more prevalent at near-shore stations than off-shore.

Large numbers of ophiuroids, particularly Ophiura sarei (Sta.
104A - 11,350), and Ophiopholis sp. (Sta. 95F - 500), occurred through-
out the area exclusive of Yakutat Bay. Scallops, Pecten caqurinus,
occurred only at near-shore stations in the vicinities of Icy Bay
(Sta, 93C - 1093), Dry Bay (Sta. 108A - 736), and Yakutat Bay (sta.
4A - 90). Butter sole (Sta. 109A - 2100), Isopsetta isolepis, and
starry flounder, Platichthys etellatus, occurred only at near-shore
stations. This was also the case with Pacific tomcod, Microgadus
proximus (Sta. 109A - 500), and dungeness crab, Cancer magister
(Sta. 94A - 900). Arrowtooth flounder, Atheresthes stomias (Sta. 95F -
1150), was present at most stations but was perhaps more abundant at
off-shore stations. Shrimps, particularly Pandalus spp. and Pandalopsis
dispar, were more abundant in near-shore areas. Urchins, particularly
Allocentrotus sp. and Strongylocentrotus sp., were abundant only at off-
gshore stations (Sta. 98D - 600, 900; Sta. 100E - 25, 2200).

In Yakutat Bay, dungeness crab, shrimps (including Pandalus spp.,
Pandalopsis sp. and Crangon sp.) and scallops were most abundant.
Relatively few species were present in Disenchantment Bay, near Hubbard
Glacier.

A preliminary examination of fish food habit data indicated that
species such as arrowtooth flounder, sablefish (Anaplopoma fimbria),
Pacific cod (Gadus macrocephalus), and halibut (Hippoglossus stenolepis),
generally prey on small fishes and shrimp. Starry flounder and butter

aph;ura((ls a.nd
sole, consumed mainly ophiuroids and\polychaete worms, respectively.
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Rock sole (Lepidopsetta bilineata), dover sole (Microstomus pacificus),
flathead sole (Hippoglossoides elassodon), and English sole (Parophrys
vetulus), occurring at stations farther from shore, consumed mainly
ophiuroids, with other prey items such as polychaetes and small clams
occurring less frequently. At more near-shore stations these same
gpecies consumed fewer ophiuroids, more crustaceans (including shrimp
and amphipods), and more small clams.

Rex sole (Glyptocephalus zachirus) from stations farther from shore,
consumed mainly polychaetes with a few small crustaceans and clams occur-
ring occasionally., At more near-shore stations this species consumed
a much greater diversity of prey items, including amphipods, polychaetes,
shrimps, clams, and even ophiuroids.

A preliminary examination of six species of Pagurid crabs indicated
the relatively common occurrence of commensal relationships involving
several different invertebrates., These included at least four species of

amphipods and four species of polychaete worms.

Steven G. McGee
Research Assistant
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I. Abstract

During this quarter progress has been made in several areas of sample
analysis in the laboratory and in data reduction and analysis. There was no
scheduled fieldwork for RU #006. Polychaete worms from a series of inner
shelf stations sampled during the 1976 R/V ALUMIAK cruise have been identified.
A total of 99 species and 16,801 individuals are included in the collections.
Bivalve and gastropod molluscs and cumacean and gammarid amphipod crustacean
identifications continue.

Preliminary analyses for the ice algal community pilot project at the
Stefannson Sound Boulder Patch on the interrelationships between the benthic
community and the epontic community have been completed for several aspects
of the subproject. Harpacticoid copepods were sampled from both substrates and
were used as indicator organisms. These fauna are comprised of different species
in the undersurface of the ice and sediments below. Results on the interrelation-
ships between the benthic and epontic faunal communities can only be acquired by
a detailed time series study that includes the macrofauna as well as the meiofauna.
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I7. Task Objectives

A. General nature and scope of the study.

The ecological studies of the shelf benthos include functional, process-
oriented research that is built on a strong base of descriptive work on ecolog-
ical patterns and their relationship to the environment. Seasonal changes in
the numerical abundance and biomass of the large macro-infauna (>0.5 mm) are
defined at stations across the continental shelf. The benthic food web and its
relationship to bird, fish and mammalian predators are under investigation.

The species composition, distribution and abundance of the benthos are
being defined in the southwestern Beaufort Sea. Species and station groupings
are statistically analyzed and the relationships to the bottom environment
explored. Dominant species are identified. These patterns provide an insight
into the relative importance of various features of the environment in determin-
ing the distribution and abundance of the benthic invertebrate fauna.

B. Specific Objectives

The major emphasis of the ongoing research (FY-79) is the delineation of
the benthic food web and description of the coastal benthos. Efforts to
characterize the composition of the Beaufort Sea fauna to the species level are
continuing since this is a critical step toward understanding the dynamics of
the benthic ecosystem.

1) Objective 1 - Beaufort Sea benthic food web analysis

a) The numerical density, biomass, and gross taxonomic composition
of the benthic macro-infauna at selected 1977 and 1978 water column
food web stations will be obtained. '

b) The identification of prey species important in the benthic food
web will be undertaken.

c¢) The gut contents of selected species of benthic invertebrates
will be analyzed as far as possible to determine the food web links

within the benthic communities.

2) Objective 2 - Beaufort Sea coastal benthos

The identification of coastal fauna from 5-25 meters depth from
1976 R/V ALUMIAK collections will be continued.

3) Objective 3 = Benthic macro-infaunal ecology

a) Further identifications of abundant species will be undertaken
from samples collected in thesouthwestern Beaufort Sea during the
WEBSEC and OCS field trips and cruises.

b) Statistical analyses of species and station groups will be run,
and correlations between these and various characteristics of the
benthic environment will be made.
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4) Objective 4 - Summary and synthesis of benthic environment character-
istics.

a) Sediment samples from OCS benthos stations will be analyzed for
particle size, organic carbon, and Kjeldahl nitrogen by a subcontract
to Dr. §. Naidu, University of Alaska.

b) The bottom water characteristics of the southwestern Beaufort Sea
continental shelf will be summarized as far as possible with the
available information.

5) Objective 5 (RU #6W) - Ice algal - benthic community interrelationships

a) Sediment and ice undersurface samples and particle trap and
vertically migrating animal collections will be made during the ice
algal blooms.

b) The sample will be analyzed to determine the degree of similarity
between the two journal communities.

¢) The particle collector and animal migration trap samples will be

analyzed to determine flux rates of organic materials to the sediment
surface and of animals between the two surfaces.

IIT. Field and Laboratory Activities

A. Field Activities
1) Field trip
none

2) Field Scientific Party

none

3) PField Methods

none
B. Laboratory Analysis

1} Scientific Personnel

a) Andrew G. Carey, Jr. Principal Investigator
Associate Professor
Responsibilities: Coordination, evaluation,

analysis, and reporting.
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2)

3)

b)

c)

d)

e)

£)

g)

h)

James Keniston

Responsibilities:

Keith Walters

Responsibilities:

Paul Montagna

Responsibilities:

R. Eugene Ruif

Responsibilities:

Paul Scott

Responsibilities:

Ken Golubier
Responsibilities
Gordon R. Bilyard

Responsibilities:

Research Assistant

(left job 30 June 1979)

Data management, statistical
analysis

Research Assistant Unclassified
(commences work 8 October 1979)
Data management, statistical
analysis

Research Assistant Unclassified
(Left job 31 July 1979)

Sample processing, biomass
measurements, harpacticoid

copepod and crustacean systematics,
and field collection

Research Assistant Unclassified

species list compilation, sample
processing, reference museum
curation, polychaete systematics,
field collection, and laboratory
management

Research Assistant Unclassified

Sample processing, data summary,
molluscan systematics and sample
collection

Part-time Assistant
Sample processing, sample curation

Research Assistant Unclassified
(half-time)

Polychaete identification, data
analysis

N.B. G.R. Bilyard completed work
toward the Ph.D. June 1979

Methods - no changes in standard techniques

Sample Localities

a)
b)
c)

Stefannson Sound Boulder Patch

Beaufort Sea Lease Area
0CS Pitt Point Transect




IV. Results
1) Field work in ecology

a) Ice epontic animal community and benthic community interrelationships
at the Boulder Patch, Stefannson Sound.

The meiofauna and macrofauna have been picked from the March 1979 (0CsS-9)
and the May 1979 (0CS$-10) sediment, ice and trap samples. Identification of
indicator organisms has been completed by Paul A. Montagna (Tables 1-9).
Harpacticoid copepods were examined in detail and identified to species. Further
analysis of samples and data analysis will be necessary hefore definite conclusions
can be drawn. Preliminary examination of the data indicate that the harpacticoid
copepod faunas associated with the two surfaces are different at the two periods
in March and May 1979.

b) Infaunal densities, biomass and taxonomic composition (1.0 mm
fraction).

Further picking and sorting of quantitative Smith-McIntyre grab samples
has been accomplished. Animal densities in the major animal groups are listed
in Tables 10 through 13, and biomass in Table 14.

¢) Small macro-infaunal densities for western Beaufort Sea bathyal
stations (0.5-1.0 mm).

The infaunal numerical densities for the major animal groups are listed in
Tables 15 through 17.

2) Systematics

a) Polychaete species identifications (>1.0 mm)

Species identification of polychaetous annelids collected on 0CS-5
(August 1976) from the R/V ALUMIAK in water depths of 5 to 25 meters has been
completed this quarter. Identifications are by R.E. Ruff with the collaboration
of Gordon R. Bilyard, Ph.D. Identifications will be verified with the cooperation
of Dr. Kristian Fauchald of the Smithsonian Institution.

In 1976 the coastal zone between 5-25 meters was sampled using a Smith-
McIntyre grab sampler from the R/V ALUMIAK and the USCGC GLACIER. Stations were
located along five transect lines between Point Barrow and Barter Island (Figure
1) Efforts were made to sample at 5 meter depth intervals along each transect,
but ice conditions prevented the sampling of the 20 and 25 meter stations on
the Pingok Island and Narwhal Island lines. A total of twenty-~one stations
were successfully occupied, however, and five biological grabs plus an additional
sediment sample were collected at each station (Table 18). Temperature and
salinity data were taken where possible.

The coastal region was designated at the 1978 Beaufort Sea Synthesis Meet-
ing as a critical area in which foodweb interactions would be subject to
impairment due to potential oil pollution from projected petroleum exploration
and production., Large standing stocks of benthic invertebrates have been
recorded from this shallow area, making it an important feeding ground for arctic
fish, diving birds, and marine mammals. Few data exist, however, concerning the
species composition, distribution, abundance, and environmental interactions of
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the benthic fauna in this zone. For these reasons the examination of the 1976
coastal grab samples has been accorded priority as an OCS task objective.

Since the polychaetous annelids comprise from 70-85% of the total infaunal
community in the inshore environment (Carey, 1978), this group was selected
for detailed analysis. The grab samples were sieved through 1.0 mm mesh screen,
and the polychaetes were sorted to the family level as a preliminary step. Each
family was then examined, and the organisms were identified to the species level.
A total of 16,801 specimens occurred in the 105 grab samples, and these have
been identified to 99 species distributed between 32 families. The numerical
abundance of each species at each of the stations is given in Table 19. Detailed
statistical ecological analyses are planned.

b) Pelecypod mollusc species identifications

The juvenile pelecypod molluscs from the 0.5=1.0 mm gize fraction of Smith-
McIntyre grab samples collected from the Pitt Point Line have been identified
and quantified by Paul Scott (Tables 20 through 22). These results will be used
to study the life histories of the benthic infauna at the five stations.

¢c) Pelecypod mollusc species identifications (>1.0 mm)

Pelecypod molluscs from OCS-4 (PPB-25 and PPB-55 only) and 0Cs-7 have been
identified to species by P.H. Scott. This material includes 35 species from
18 families for a total of 2372 specimens examined. The bivalve species data,
stations of occurrence and number of specimens encountered are listed on Table 23.

d) Gastropod mollusc species identifications (»1.0 mm)

Tentative identifications of portions of the gastropod mollusc collections
have been made by Paul Scott (Table 24). These species will be verified by
Dr. James McClean of the Los Angeles County Natural History Museum.

e) Gammarid amphipod identifications

Additional identifications of the gammarid amphipod fauna have been
accomplished by Paul Montagna. These are tentative at this time (Tables 25
and 26).

3) Lease zone preliminary sample processing
Quantitative Smith-Mcintyre grab samples of benthic infauna have been

picked and sorted to major taxonomic category by R. Eugene Ruff. Polychaete
worms species are being identified by R.E. Ruff.

V. Preliminary Interpretation of Results

Interpretation is deferred until further sample and statistical analyses
can be undertaken. Several papers that describe the community ecology of
coastal fauna are in prodgress.
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VI. BAuxiliary Material

Paper In Press: Bilyard, G.H. and A.G. Carey, Jr. Zoogeography of
western Beaufort Sea Polychaeta/Annelida). (Sarsia
64:00-00).

VII. Problems Encountered/Recommended Changes

The departure of the part-time data manager/analyst (James Keniston) and
of a biological research assistant (Paul Montagna) has left the research program
short-handed. Adequate funding is necessary to complete the proposed tasks
during FY-80. The hiring of a data manager has been accomplished, but the
acquisition of a biological research a-sistant versed in crustacean systematics
would make the identification of much of this fauna possible from the 1977 and
1978 summer cruises,

VIII. Milestone Chart and Data Submission Schedule

1) The up-dated 1978-79 laboratory schedule is shown in Figure 1.

2) Explanation of changes:

a) Delays in completion of some of the milestones have been projected.
These are continuing projects, and more complete summaries are feasible at later
dates.

b) The digital data submitted by magnetic tape has been tentatively
delayed until the final report of RU #006 as mutually agreed between the P.I.
and the OCS-Arctic Project Office..
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MELESTUNE CHART

N/78

0 - Planncd Completion Date

X - Actual Completion Date

RU & o006 PI1: Andrew G. Carey, Jr.

P ——————————

Major Milestores: Reporting, data mznagement and other significant
conzractual requiremeants; peripds of field work; workshops; ete.

1978 1979
HMAJOR MILESTONES 0 N D JIPIMiAIN T | T (A} S OfN D
1.|Foodweb Research
a. Macro-infaunal analyses 0
S b. Macro-epifaunal analyses 0
- c. Predator GI tract analyses 0
—
IB d. Prey distribution summary 0
2.1Ice algal-benthic communities 0
3.|Seasonal variability
PPB macro-infaunal analyses : 0
4.|Quarterly Report X X X X
5.|Annual Report X
6.|Data analyses : X X X Q
Transmittal* 0
*delayed to Final Report submittal T I-




Table 1: Organisms caught in the vertical migration trap at Bp-1 during 0OCS-9

deployed 5 days (9-14 March 1979).

Upper (ice facing) trap Small trap (D=26cm) Large trap (D=100cm) Total
aAmphipoda
Anonyx nugax 1 1 2
Atylus carinatus - 1 1
Gammaracanthus loricatus - 1 1
Gammarus sp. - 1 1
Onisimus littoralis 1 - 1
Total 2 4 6
Calanoida 6 2 8
Harpacticoida
Tisbe sp. 2 - 2
Halectinosama sp. E - 1 1
Total 2 1 3
Ostracoda (Podocopa) - 14 14
Nematoda 1 1 2
Lower (bottom facing) trap nothing nothing 0
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Table 2: Organisms caught in the vertical migration traps at BP-1 during 0Cs-10,
deployed 4 days (18-22 May 1979).

Upper (ice facing) trap Small trap (D=26cm) Large trap (D=100cm) Total
amphipoda
Atylus carinatus (juv.) 1(1) 5(13) 20
Gammarus sp. - 1 1
Total 2 19 21
Calanoida 10 4 14
Harpacticoida
Tisbe sp. - 1l 1
Halectinosoma sp. F - 1l 1
Total 0 2 2
Cyclopoida
Cyclopina schneideri - 1l 1l
Cyclopina gracilis 3 - 3
Total 3 1 4
Copepod nauplii 4 . 1 5
Ostrocoda (Podocopa) 1 - 1
Nematoda 1 2 3
Polychaeta
Nereis zonata (epitokes) - 3 3
Syllaidae sp. - 1 1
Autolytus primaticus (cf.) 1 - 1
Total 1l 4 5
Polychaete larvae 3 ‘ 4 7

Lower (bottom facing) trap 1 juv. Atylus nothing 1




9L

{0CS-9) .

Cores

1-% ecollected 9 March 1979, cores 10-20 colle&tnd

Table 3: Densities of oranisms found in Tce Cores (ICE) ab BP-]

14 March 1972, Mumbnrs for cach ice core are per 9,62 cmz.
Icn & 1 2 3 4 5 7 9 10 12 13 14 15 16 17 18 19 20 i, SE Per lOcm2 Per l,OOﬂcm2
Polychaete larvae 5 17 16 a 5 1 2 3 1 2 5 - 11 3 L 4 3 5.2 1.2 8.4:2.0 84n
nauplii - - 4 2 2 2 - 2 - 6 4 1 2 - - 4 - 1.7 +0.5 2.8t0.7 277
Calancida - - - i - - - 3 - 1 1 - - - - - 4 0.6 +0.3 1.0¢0.5 95
Harpacticoida - - - - - - - - - 1 1 - - - = - - 0.1 +0.08 0.2¢0.1 9
Rotifera - - - 1 - - - - - - - - - - - - - 0.06+0,06 0.1:0.1 9
Nematoda - - - - 1 - - - - - - - - - - - - 0.06+0.06 0.1¢0.1
Table 4: Comparison of two epontic community sampling devices, at BP-1 (0CS-10) collected 1B-19 May 1979. Numbers for ice cores

{ICB) per 9.62 an?, numbers for Ice Box Transects (IBT} are per 1,000 cm?.
ICB # 21 22 23 24 25 26 27 28 29 X, SE Per 1_000an2 IBT ¥ 1 2 3 4 5 6 ' X,SE(Per 1,000cm’)
Polychaete larvae e T o o - 2 2 2 2 2 1.7 0.3
nauplii 1 - - - - - 1 - - 0.22¢0.15 6 - 5 21 51 25 11 18.3+ 7.5
Cyclopoida 2 1 - - -~ - =~ 1 1 0.56t0.24 80 - 10 27 73 28 24.2:10.8
Harpacticoida - -1 - - -1 - = 0.22%0.15 36 2 - 2 - 2 - 1.0+ 0.5
Rotifera A o 0 1 16 9 2 7 - 5.8+ 2.5
Nematoda 1 3 2 7 5 1 6 5 - 3.3%0.83 541 16 58 102 119 249 110 109.0132.2

- = = = e - - - 0 s} - - - 1 - - 0.2+ 0.2

Amphipoda -




Table 5: Density of meiofaunalzgroups at BP-1 (0CS-10), collected 18 May 1979. Numbers for each Diver Sediment Core
(pSC) are per 6.12 cm .

psc-21 DSC-22 DSC-23  DSC-24 DSC-25 DSC-26 DSC-27 DSC-28 DSC-29 DSC-30 i, SE Per lOcm2
Nematoda 108 357 289 625 234 137 426 173 720 35 31071 504116
Kinoryncha - - 1 1 2 - - - 2 1 0.11x0.3 1.1+0.4
Polychaeta 2 14 10 17 9 4 27 i 18 2 10+2.7 17t4.4
Harpacticoida 1 18 26 18 15 15 30 11 13 26 1742.7 28t4.4
Tanaidacea 1 10 13 2 - 3 2 - 4.0%t1.6 6.5%2.6
Ostracoda 4 3 - 6 - 2 3.4%1.0 5.5%t1.5
Cumacea - - - - 1 - - 0.4%0.2 0.7:0.4
Isopoda - - - - - - - 0.1%0.09 0.2%0.15
nauplii 4 1 - 1 2 - 5 8 2.4%1.0 3.9%1.5
Pelecypoda - - - - - - - 0.1¥0.09 0.2%0.15
3 Gastropoda - - - - - - 1 - 0.1¥0.0% 0.2%0.15
Priapulida - - - 1 - - - - 0.130.09 0.2%0.15
Anthozoa - - - - - - 1 - 0.130.09 0.2%0.15
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Table 6: Density of meiofaunal groups at BP-1 (0CS-9), collected 14 March 1979. Numbers for each Diver
Sediment Core (DSC) are per 6.12 cmZ2.

DSC-1 DSC-2 DSC-3 DSC-4 DSC-5 DBSC-6 DSC-9 DSC-13 DSC-14 DSC-16 i, SE Per 10C1‘!12
Nematoda 129 33 145 452 429 280 670 545 371 l288 334%63 542t102
Kinoryncha - - - 1 2 - 3 - 1 - 0.710.3 1.1#0.5
Nemertinea 2 - - - - - - - - - 0.2%0.3 0.3%0.5
Polychaeta 3 4 5 21 .9 7 38 4 19 8 12£3.5 19+5.7
Amphipoda - - - - - - 1 - - - 0.1£0.09 0.240.2
Harpacticoida 5 14 12 25 10 28 15 i3 12 12 15%2.2 24+3.6
Tanaidacea - - 1 - 1 - - - - - 0.2%0.3 0.3%0.2
Ostracoda 6 1 3 7 3 - 7 2 3 5 4*0.6 6.5%1.0
Acarina - - - - - - - - 2 - 0.240.3 0.3%0.2
nauplii 1 12 8 12 17 6 15 2 - - 7¥1.9  11#3.1




Table 7: Copepoda found in ice samples. G - gravid ¥ , C - copepodite.

oCs-9

ICB-13

1 - Halectinosoma neglectum (1G)
ICB-14

1 - Halectinosoma neglectum (1C)

oCs-10

ICcB-21

2 - Cyclopina gracilis (2¢)
ICB-22

1 - Cyclopina gracilis (1C)
ICB~23

1 - Pseudobradya sp. C %
ICB-27

1 - pPseudobradya sp. C (1%)
ICB-28

1 - Cyclopina gracilis (1C)
ICB-29

1 - Cyclopina gracilis (16)
IRT-1

2 - Pseudobradya sp. C (2C)
IBT-2

10 - Cyclopina gracilis (10C)
IBT-3

2 - Halectinosoma (2C)

27 - Cyclopina gracilis (2,%,25C)
IBT-4

73 - Cyclopina gracilis (2G,2%,69C)
IBT-5

2 - Halectinosoma neglectum (1 ,1C)
28 - Cyclopina gracilis (1G,1%,260C)
IBT-6

7 - Cyclopina gracilis (1 9, 6G)
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Table 8: Copepoda found in sediment samples. G = gravid ¥, C = copepodite

0CS-9
DSC-1
2 - Bradya typica (1%,10)
3 - Halectinosoma sp. F (1%,20")
DsC-2
4 - Bradya typica (1%,30)
1l - Halectinosoma sp. F (1G)
1 - Halectinosoma sp. G (1%)
1 - Pseudobradya sp. B (1$)
1 - Pseudobradya sp. C (1G)
2 -~ Paramphiascella fulvofasciata (1G,1C)
5 -~ Ameira sp. A (1%,40)
DSC=-3
1 - Bradya typica (1%
3 - Halectinosoma sp. F (1G,2¢)
3 - Paramphiascella fulvofasciata (2°',1C)
3 - Ameira sp. A (1G,20)
2 - panielssenia stefanssoni (2%
DsSCc~4
3 - Bradya typica (2¢,1¢)
4 - Halectinosoma sp. F (1%, 14%,20)
1 - Halectinosoma sp. G (1%
1 - paramphiascella fulvofasciata (1%)
10 -~ Ameira sp. A (1%,14,8C)
4 - Cletodes tenuipes (3%,19%)
DSC-5
1l - Bradya typica (1¢)
3 - Halectinosoma sp. F (1%,29")
1l - Stenhelia sp. C (1c)
3 - Ameira sp. A (1G,1%,10)
1 - Cletodes tenuipes ah
1 - Echinolaophonte brevispinosa (1%)
1 - Harpacticus flexus (1%
DSC~6
2 - Bradya typica (2¢)
4 - Halectinosoma sp. F (4%)
1l - Cletodes tenuipes (1%)
3 -~ Danielssenia stefanssoni (1%,20)
DSC-9
1 - Bradya typica (1C)
1 - Halectinosoma sp. E (1%
2 - Halectinosoma sp. F (1G,1¥)
1 - Halectinosoma sp. G (1%)
1 - Amphiasoides sp. A (1%
2 - Paramphiascella fulvofasciata (1G,1C)
2 - Stenhelia nuwukensis (2C)
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Table 8 (continued)
0CsS-9 (cont.)

DSC-9 (cont.)
1 - Stenhelia sp. P
2 - Ameira sp. A
1 - Rhizothrix sp. A
2 - Danielssenia stefanssoni
DSC-13
1 - Halectinosoma neglectum
S - Halectinosoma sp. F
1 - Amphiascoides sp. A
1 -~ Ameira sp- A
1 - Cletodes tenuipes
2 - Danielssenia stefanssoni
DSC-14
1 - Halectinosoma sp. G
2 - Paramphiascella fulvofasciata
5 — Ameira sp. A
1 - Rhizothrix sp. A
1 - Eurycletodes sp. A
2 - Danjielssenia stefanssoni
DSC-16
1 - Pseudobradya sp. C
1 -~ Stenhelia sp. C
4 - pmeira sp. A
1 - Cletodes tenuipes
1 - Cletodes sp. A
1 - Cletodes sp.- B
2 - Danielssenia stefanssoni
0Ccs-10
DSC-21
1 - Amphiascoides
DsC-22
10 - Bradya typica
1 - Pseudobradya sp. C
2 - Haloschizopera sp. A
3 - Ameira sp. A
1 - Ameiridae
1 - Cletodes tenuipes
DSC=-23
5 — Bradya typica
9 = Halectinosoma sp. F
11 - Haloschizopera sp. A
1l - Zosime sp. A
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(1)
(1G,1C)
(1¢)
(2¢)

)
(3G,2%)
1%
(1G)
1$H
(2¢)

(1%
(2¢)
(%,3C)
(1d")
)
(2¢)

(1)
(1¢)
(1%,30)
(1¥)
(1G)
(1)
(1¥,10)

(1%,90)
(1C)
(1G,1C)
(1G,1%,10)
(1)

(1%)

{5C)

(6%,3C)
(2G,3%,1 4,5C)
(1¥%)




0CS5-10 (continued)

DSC-24
11 - Bradya typica
2 - Halectinosoma sp. F
2 - Haloschizopera sp. A
1 - Ameira sp. A
1 - Ameiridae
1 - Laophontidae
DSC-25
5 - Bradya typica
l - Amphiascoides sp. A
1 - Haloschizopera sp. A
1l - Ameira sp. A
DSC-26
4 - Bradya typica
2 - Amphiascoides sp. A
4 - Haloschizopera sp. A
1 - Stenhelia nuwukensis
1 - Stenhelia sp. E
1l - Ameira sp. A
1 - Tisbe sp.
DSC-27
8 - Bradya typica
1 - Halectinosoma neglectum
7 - Halectinosoma sp. F
4 - Haloschizopera sp. A
2 - Stenhelia nuwukensis
DSC-28
1 -~ Bradya typica
7 - Halectinosoma sp. F
1 - Amphiascoides sp. A
1 - Ameira sp. A
D5C-29
5 - Bradya typica
3 - Halectinosoma sp. F
1 - Stenhelia nuwukensis
3 - Ameira sp. A
1 - Rhizothrix sp. A
1 - Echinolaophonte brevispinosa
1 - ¢ylindropsyllidae
DSC~30
13 - Halectinosoma sp. F
1l - Pseudobradya sp. B
1 - Haloschizopera sp. A
1 - Stenhelia sp. E
1 - Ameira sp. A
6 - Danielssenia stefanssoni
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(1G,1%+,9¢)
(2¢)

(2¢)

(1¥)

(1C)

(1M

(5C)
(1C)
(1C)
(1¥)

(1G,30C)
(20)
(1G,3¢)
(1%)
(1M
(17
(1)

(12,7¢)
(1%)
(3%,4C)
(31,10)
(2¢)

(1c)
(4%,30)
(1)

(1C)

(1%,4C)
(1G,1%,1C)
(1%)
(2%,10)
(1)

19

(1o7)

(8%,2 07,3C)
(11)
(1G)
(1G)
(1%)
(6C)




Table 9: Synopsis of copepod data, sediment density per 10 cm2 (XtSE, N=10),
jce density per 1,000 cmé (X*SE, N=G).

oCcs-9 oCcs=-10 oCcs-9 0oCcs-10

Species Sediment Sediment ice ice
Ectinosomatidae

Halectinosoma neglectum 0.2£0.2 0.2t0.2 16t11 0.7£0.4

Halectinosoma sp. E 0.2+0.2 - - -

Halectinosoma sp. F 4.0%0.8 6.6t2.4 - -

Halectinosoma sp. G 0.7x0.3 - - -

Bradya typica 2.3%0.7 10.1%+2.2 - -

Pseudobradya sp. B 0.2x0.2 0.2t0.2 - 0.3%0.3

Pseudobradya sp. C 0.2+0.2 0.2+x0.2 - -
Tachidiidae

Danielssenia stefanssoni 1.8%0.4 1.0+1.0 - -
Harpacticidae

Harpacticus flexus 0.2+0.2 - - -
Tisbidae

Tisbe sp. A - 0.2%0.2 - -

Zosime sp. A - 0.2+0.2 - -
Diosaccidae

Stenhelia nuwukensis 0.320.3 0.7:0.4 - -

Stenhelia sp. C 0.3%+0.3 - - -

Stenhelia sp. E - 0.3:0.3 - -

Stenhelia sp. P 0.2+0.2 - - -

Amphiascoides sp. A 0.3+0.3 0.8t0.4 - -

Paramphiascella fulvofasciata 1.6x0.6 - - -

Haloschizopera sp- A - 3.71.4 - -
Ameiridae

Ameira sp. A 5.4%1.5 1.8+0.6 - -

Ameirid B - 0.3%0.3 - -
Cylindropsyllidae

Cylindropsyllid A - 0.2+0.2 - -
Cletodidae

Cletodes tenuipes 0.7+0.3 0.2%0.2 - -

Cletodes sp. A 0.2+0.2 - - -

Cletodes sp. B 0.2+0.2 - - -

Rhizothrix sp. A 0.3+0.3 0.210.2 - -

Eurycletodes sp. A 0.2%0.2 - - -
Laophontidae

Echinolaophohte brevispinosa 0.2+0.2 0.2+0.2 - -

Laophontid A - 0.2t0.2 - -
Cyclopoida

Cyclopina gracilis - - - 24%]11
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Table 10: Animal densities of Station 40 (0CS-7) collected on 26 August 1977.

Grab Number

Phylum Class Order 1643 1644 1645 1646 1647
Cnidaria: Anthozoa 13 15 5 7 10
Nematoda 74 97 55 99 59
Nemertinea 2 2 3 5 3
Annelida: Polychaeta 198 190 203 199 212
Sipuncula 2 9 12 5 12
Arthropoda: Crustacea: Amphipoda 4 3 10 11 19
Harpacticoida 20 4 5 8
Isopoda 3 1 1
Ostracoda 25 30 20 30 47
Tanaidacea 16 49 42 77 36
Cumacea 7 10 3 8 6
Pycnogonida 1l
Mollusca: Pelecypoda 12 13 6 24 44
Gastropoda 1 3 1
Echinodermata:Ophiuroidea 3 6 1 9
Holothuroidea 1 1 1
Asteroidea 1
Hemicordata 6 2 2 2
TOTAL 364 459 368 471 469
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Table 11: Animal densities for Stationm 39 (0CS-7) collected on 26 August 1977.

Grab Number

Phylum Class Order 1637 1638 1639 1640 1641
Cnidaria: Anthozoa 5 2 5 1 7
Nematoda 108 139 160 101 174
Nemertinea 9 12 11 14 7
Annelida: Polychaeta 124 140 230 170 263
Sipuncula 7 2 2 1 2
Arthropoda: Crustacea: Amphipoda 12 10 15 9 12
Harpacticoida 3 5 6 6
Isopoda 1 4 2
Ostracoda 18 26 28 8 72
Tanaidacea 9 7 7 2 12
Cumacea 18 26 22 9 26
Pycnogonida 1 2
Mollusca: Pelecypoda 44 95 63 74 86
Gastropoda 2 2 13 3 6
Aplacophora 1l
Brachiopoda 2
Echinodermata:Ophiurodea 9 11 12 7 4
Holothuroidea 2 2
Asteroidea 1 1
Hemicordata 3 1 2 1
TOTAL 373 484 580 403 681
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Table 12: Animal densities for Station 37 (0CS-7) collected on 25 August 1977

Grab Number

Phylum Class Order 1629 1630 1631 1632 1633
Cnidaria: Anthozoa 1 2
Nematoda 6 38 12 21 205
Nemertinea 1 4 4 7 8
Annelida: Polychaeta 26 118 117 44 469
Sipuncula 1
Echiroidea 1
Priapulida 1 2
Arthropoda: Crustacea: Decapoda 1
Amphipoda 7 5 3
Harpacticoida 1 2 19
Isopoda 1 1 1 3
Ostracoda 7 6 7 108
Tanaidacea 1 12 1 4 29
Cumacea 7 2 6 2
Mollusca: Pelecypoda 3 53 48 35 125
Gastropoda 6 8 4 3 19
Polyplacophora 1
Echinodermata:0Ophiuroidea 1 4 1 7
Holothuroidea 3 2 4 1
TOTAL 51 261 208 129 1003
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Table 13:

Animal densities for Station 36 (0CS-7) collected on 25 August 1977.

Grab Number

Phylum Class Order 1623 1624 1625 1626 1627
Cnidaria: Anthozoa 1 1 -— 1 1
Nematoda 5 17 6 45 29
Nemertinea 3 6 4 8 11
Annelida: Polychaeta 238 333 208 335 287
Sipuncula 52 62 57 69 70
Arthropoda: Crustacea? Amphipoda 3 5 3 5 1
Harpacticoida 2 2 1 5 6
Isopoda 1 4 1 8 2
Ostracoda 1 5 3 3 2
Tanaidacea 6 7 3 9 4
Cumacea 1 2 5 2
Mollusca: Pelecypoda 71 87 62 131 107
Gastropoda 1 2 1 2
Aplacophora 3 6 3 7
Echinodermata:0Ophiuroidea 4 2
Holothuroidea 1
Asteroidea 1 1
Hemicordata 4 6 3
TOTAL 385 543 356 637 535
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Biomass, preserved wet weights in grams per 0.1 m2 from OCS-7 Demarcation Point stations, collected in

Table 14:
August 1977,
Misc.
Station Depth({m) Grab Anthozoa Sipuncula Annelida Arthropoda Mollusca . Echinodermata Phyla Total
36 400 1623 46 .13 3.59 .08 .53 —-—— .05 4.84
403 1624 .02 .13 2.50 .07 .55 .04 .04 3.35
401 1625 - .12 3.45 .03 .54 - .21 4.35
403 1626 .26 .19 2.78 .10 .53 .03 .03 3.92
403 1627 .04 .13 2.14 04 .49 .02 .06 2.92
37 26 1629 - - .57 .05 .26 .01 .02 .91
25 1630 -— + 1.28 .10 3.39 .02 .02 4.81
25 1631 - - .45 .10 .98 .48 .11 2.12
25 1632 - -— .17 .72 .87 —— .08 1.84
25 1633 + — .92 .23 3.29 .76 .08 5.28
39 50 1637 .46 .17 1.51 .93 9.45 .51 .05 13.08
50 1638 .01 .04 1.70 .50 15.24 .84 .15 18.48
50 1639 .17 .01 2.19 .28 2.60 47 .07 5.79
50 1640 - .08 1.26 14 6.63 .51 .48 9.10
50 1641 3.95 + 1.62 .51 3.06 9.94 .28 19.36
2 40 158 1643 .05 + .71 .16 6.14 1.51 .05 8.62
160 1644 .01 .04 1.06 .30 1.03 .27 1.14 3.85
164 1645 + .06 1.50 .09 .07 .01 46 2.19
148 1646 .02 .09 1.37 26 .34 - .28 2.36
136 1947 .01 .11 2.20 .19 2.76 .71 .15 6.13
+ = presence, not weighable

absence



Table 15 : Small macroinfauna (0.50 mm fraction) densities for CG-20 (WEBSEC-71)
collected on 25 August 1971, 2295 m.

Grab Number

Phylum: Class: Order 888s 889s 890s 891s 892s Total
Nematoda 16 8 4 28 26 82
Annelida: Polychaeta 22 19 7 12 32 92
Porifera - 8 5 - 2 15
Arthropoda: Crustacea: BAmphipoda 2 1 1 - 5 9
Cirripedia - - - 2 - 2
Harpacticoida - 2 - - - 2
Ostracoda 1 - - - - 1
Tanaidacea - 1 - - 5 6
Mollusca: Pelecypoda 8 4 9 8 9 38
Total 49 43 26 50 79 247
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Table 16 : Small macroinfauna (0.50 mm fraction) densities for €G-80 (WEBSEC-71)
collected on 13 September 1971, 2204 m.

Grab Numbers

Phylum: Class: Order 1023s  1024s 10255 1026s Total
Cnidaria: Anthozoa - - 1 . 2 3
Nematoda 37 96 125 88 346
Nemertinea - - - 1 1
Annelida: Polychaeta 29 59 62 41 191
Sipuncula 1 - 1 - 2
Arthropoda: Crustacea: Amphipoda 1 2 1 2 6
Cirripedia 2 6 - 1 9
Harpacticoida 11 5 5 3 24
Isopoda 4 - 1 3 8
Tanaidacea 1 - 1 - 2
Cumacea 1 5 - 1 7
Mollusca: Pelecypoda 8 2 5 2 17
Echinodermata: Holothuroidea - - 1 - 1

Total

o
w

175 203 144 617

Table 17: Small macroinfauna (0.50 mm fraction) densities for CG-85 (WEBSEC-71)
collected on 12 September 1971, 1100 m.

Grab Number

Phylum: Class: Qrder 1018s 1019s 1020s 1021s 1022s Total
Nematoda 383 181 188 148 139 1,039
Annelida: Polychaeta 44 11 19 35 44 153
Sipuncula 4 1 2 1 - 8
Priapula 3 - 2 - - 5
Arthropoda: Crustacea: Amphipoda - - 6 2 1 9
Cirripedia 2 - - - - 2
Harpacticoida 1 5 2 1 2 11
Isopoda - 1 2 - - 3
Ostracoda - - 4 - 1 5
Tanaidacea 4 20 9 9 26 68
Cumacea 1 1 - - 2 4
Mollusca: Pelecypoda 18 35 32 15 59 159
Gastropoda 1 1 - 2 - 4

Hemicordata - - - - 1
Total 461 256 266 213 275 1,471
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Table 18. Samples collected in Beaufort Sca coastal waters in July and hugust 1976.

Transect Date (1976} Station Position Depth (m} Cond, Salinity Temperature . Biol. Sed.
3 (°C) Samples Samples
Point Barrow 19 Aug. BRB-25 71°27.3'N 25.9 5 1
156°22.3'W
BRB~-20 71°28.0°'N 19.5 5 1
156°18.6'W
BRB-15 71°28.2'N 15.5 5 1
156°13.1'w
BRB-10 71°24.2'N 9.8 5 1
156°23.8'W
BRB-5 71°23.4'N 5.2 25.00 27.00 3.50 5 1
156°27.1'W
Pitt Point 20 hug. PPB-25 71°09'n 26.0 5 1
152°38'w
PPB-20 71°05.2'H 19.2 11.10 12.70 -1.60 5 1
152°58.7'W
PPB-15 71°04.4'N 14.9 25.50 31.20 -1.30 5 1
153°01.5'wW
PPB-10 70°59.1'N 9.9 25.10 27.77 -0.80 5 1
153°08.8'W
PPB-5 70°56.4'N 5.5 23.20 25.10 ~i.90 5 1
153°12.9'w
Pingok Island 22 hug. PIB-15 F0*33.2'N 14.9 24.87 31.45 1.88 5 1
149°34.6'W
PIB-10 70°34.8'H 10.2 23.00 22.32 2.15 5 1
149°32.3'W
PIB~5 70°34.9'N 4.5 20.65 22.08 2.08 5 1
149°32.0'W
Warshal Island 28 Aug. NIB-15 70%26.0'N 16.2 24.93 31.76 -1.98 5 1
147°26.2'W
NIB-10 70°24.3'N 9.8 24.50 31.02 -1.96 5 1
147°29.2'W
27 hAug. NIB-5 1?49:%8%'.% 5.0 24.09 30.10 -0.88 5 1
Barter Island 31 Aug. BAB-25 70°11.3'N 24.6 24.82 31.38 -2.00 5 1
143°31.5'W
BAB-20 70°10.8'N 20.23 24.46 31.33 -2.00 5 1
143°31.7'W
1 Sept. RAB-15 70°09.5"H 15.1 24,24 30.78 -1.93 5 1
143°36,2°'1
BhB-10 70°09.0'N 10,1 24.29 30.75 -1.86 5 1
143°32.2'9
BAB-5 70°0B.4'N 5.0 23.47 28.40 -0.98 5 1
147°37.7'W _
TOTALS: S Transccts 21 Stations 105 Biol. 21 Sed.
Samples Famples







Table 19 (continued)
Polychaete species - Barrow Transect (BRB)

BRB-5 (5 meters) (continued)

SPIONIDAE (continued)
Pygospio elegans Claparede, 1863
Spio filicornis (Muller, 1776)
Spio theeli (Soderstrom, 1920)
Spiovhanes bombyx (Claparede, 1870)
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No. specimens

175




Table 19 (continued)

Polychaete species - Barrow Transect (BRB)

BRB~10 (10 meters)

AMPHARETIDAE
Ampharete acutifrons (Grube, 1860)
Ampharete vega (Wiren, 1883)
Neosabellides (?) sp.
Genus A

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Parheteromastus sp. A
Heteromastus filiformis (Claparede, 1864)
Barantolla americana Hartman, 1963
Genus B

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867
Tharyx (?) acutus Webster & Benedict, 1887

DORVILLEIDAE

Schistomeringos caecus (Webster & Benedict,

Ophryotrocha sp.

FLABELLIGERIDAE
Brada villosa (Rathke, 1843)

HESIONIDAE
Bonuania sp.
Nereimyra aphroditoides (Fabricius, 1780)

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys discors Ehlers, 1868
Nephtys incisa Malmgren, 1865
Nephtys longosetosa Oersted, 1843

OPHELIIDAE
Ophelina groenlandica Stgp-Bowitz, 1948

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)
Scoloplos armiger (Muller, 1776)

PECTINARIIDAE

Cistenides hyperborea (Malmgren, 1865)
PHYLLODOCIDAE

Anaitides groenlandica (Oersted, 1843)

Eteone longa (Fabricius, 1780)
Mystides borealis Theel, 1879

94

No. specimens
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Table 19 (continued)

Polychaete species - Barrow Transect (BRB)

BRB-10 (10 meters) (continued) No. specimens
POLYNOIDAE

Antinoella sarsi (Malmgren, 1865) 2

Arcteobia anticostiensis (MecIntosh, 1874) 5
SABELLIDAE

Chone sp. 8
SCALIBREGMIDAE

Scalibregma inflatum Rathke, 1843 1
SIGALIONIDAE

Pholoe minuta (Fabricius, 1780) 7
SPIONIDAE

Marenzellaria wireni Augener, 1913 5

Minuspio nr. cirrifera (Wiren, 1883) 2

Polydora quadrilobata Jacobi, 1883 1

Prionospio steenstrupi Malmgren, 1867 5

Pygospio elegans Claparede, 1863 19

Spio filicornis (Muller, 1776) 1

Spio theeli (Soderstrom, 1920) 3
TEREBELLIDAE

Polycirrus medusa Grube, 1855 1
TRICHOBRANCHIDAE

Terebellides stroemi Sars, 1835 5




Table 19 (continued)
Polychaete species - Barrow Transect (BRB)

BRB-15 (15 meters)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867

FLABELLIGERIDAR
Brada villosa (Rathke, 1843)

HESIONIDAE
Bonuania sp.

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)

PECTINARIIDAE
Cistenides hyperborea (Malmgren, 1865)

PHYLLODOCIDAE
Anaitides groenlandica (Oersted, 1843)
Eteone longa (Fabricius, 1780)

POLYNOIDAE
Antinoella sarsi (Malmgren, 1865)

SIGALIONIDAE
Pholoe minuta (Fabricius, 1780)

SPIONIDAE
Minuspio nr. cirrifera (Wiren, 1883)
Prionospio steenstrupi Malmgren, 1867
Pygospio elegans Claparede, 1863

TRICHOBRANCHIDAE
Terebellides stroemi Sars, 1835
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No. specimens

wn
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Table 19 (continued)
Polychaete species - Barrow Transect (BRB)

BRB-20 (20 meters)

AMPHARETIDAE
Neosabellides (?) sp-
Genus A

CAPITELLIDARE
Capitella capitata (Fabricius, 1780)
Parheteromastus sp. A
Barantolla americana Hartman, 1963

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867
Tharyx (?) acutus Webster & Benedict, 1887

COSSURIDAE
Cossura longocirrata Webster & Benedict, 1887

FLABFLLIGERIDAE
Brada villosa (Rathke, 1843)
Flabelligera sp.

LUMBRINERIDAE
Lumbrineris latreilli Audouin & Milne-Edwards, 1843

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)
Nephtys longosetosa Oersted, 1843

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)

PECTINARIIDAE
Cistenides hyperborea (Malmgren, 1865)

PHYLLODOCIDAE
Anaitides groenlandica (Oersted, 1843)
Eteone longa (Fabricius, 1780)

POLYNOIDAE
Antinoella sarsi (Malmgren, 1865)

SIGALIONIDAE
Pholoe minuta (Fabricius, 1780)

SPIONIDAE
Minuspio nr. cirrifera (Wiren, 1883)
Polydora quadrilobata Jacobi, 1883
Polydora socialis (Schmarda, 1861)
Prionospio steenstrupi Malmgren, 1867
Spio filicornis (Muller, 1776)

STERNASPIDAE
Sternaspis scutata (Renier, 1807)
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No. specimens

W

o

[3%]
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Table 19(continued)
Polychaete species = Barrow Transect (BRB)

BRB-25 (25 meters)

AMPHARETIDAL
Ampharete acutifrons (Grube, 1860)
Neosabellides (?) sp.
Genus A

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Parheteromastus sp. A
Heteromastus filiformis (Claparede, 1864)
Barantolla americana Hartman, 1963

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867
Tharyx (?) acutus Webster & Benedict, 1887

HESIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)
Bonuania sp.

LUMBRINERIDAE
Lumbrineris fragilis (Mullerxr, 1776)

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)
Nephtys discors Ehlers, 1868

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)

PECTINARIIDAE
Cistenides hyperborea (Malmgren, ,1865)

PHYLLODOCIDAE
Anaitides groenlandica (Qersted, 1843)
Eteone flava (Fabricius, 1780)
Eteone longa (Fabricius, 1780)

POLYNOIDAE
Antinoella sarsi (Malmgren, 1865)
Arcteobia anticostiensis (McIntosh, 1874)

SIGALIONIDAE
Pholoe minuta (Fabricius, 1780)

SPIONIDAE
Minuspio nr. cirrifera (Wiren, 1883)
Polydora caulleryi Mesnil, 1897
Polydora guadrilobata Jacobi, 1883
Prionospio steenstrupi Malmgren, 1867
Pygospio elegans Claparede, 1863

STERNASPIDAE
Sternaspis scutata (Renier, 1807)

928

No. specimens

9
1
6

34

11
176

20

24

25




Table 19(continued)

Polychaete species - Pitt Point Transect (PPB)

PPB-5 (5 meters) No. specimens
AMPHARETIDAE

Ampharete acutifrons (Grube, 1860) 28

Ampharete vega (Wiren, 1883) 270
APISTOBRANCHIDAE

Apistobranchus tullbergi (Theel, 1879) 7
ARENICOLIDAE

Arenicola glacialis Murdoch, 1885 1
CAPITELLIDAE

Capitella capitata (Fabricius, 1780) 42

Parheteromastus sp. A 6
CIRRATULIDAE

Chaetozone setosa Malmgren, 1867 44

Tharyx (?) acutus Webster & Benedict, 1887 18
COSSURIDAE

Cossura longocirrata Webster & Benedict, 1887 1
DORVILLEIDAE

Ophryotrocha sp. 12
NEPHTYTDAE

Micronephthys minuta (Theel, 1879) 1
OPHELIIDAE

Travisia sp. 1
ORBRINIIDAE

Scoloplos armiger (Muller, 1776) 238
PARAONIDAE

Allia sp. C 1
PHYLLODOCIDAE

Eteone longa (Fabricius, 1780) 43

Mystides borealis Theel, 1879 5
SABELLIDAE

Chone sp. 206
SIGALIONIDAE

Pholoe minuta (Fabricius, 1780 11
SPHAERODORIDAE

Sphaerodoropsis minuta (Webster-Benedict, 1887) 110

Sphaerodoridium sp. B 1
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Table 19 (continued)

Polychaete species - Pitt Point Transect (PPB)

PPB-5 (5 meters) (continued) No. specimens
SPIONIDAE
Marenzellaria wireni Augener, 1913 12
Minuspio nr. cirrifera (Wiren, 1883) 467
Spio theeli (Soderstrom, 1920) 530
TEREBELLIDAE
Polycirrus medusa Grube, 1855 1
Proclea graffii (Langerhans, 1884) 4
Genus C 13
TRICHOBRANCHIDAE
Terebellides stroemi Sars, 1835 175
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Table 19(continued)
Polychaete species - Pitt Point Transect (PPB)

PPB-10 (10 meters)

AMPHARETIDAE
Ampharete acutifrons (Grube, 1860)
Ampharete arctica Malmgren, 1866

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Parheteromastus sp. A
Heteromastus filiformis (Claparede, 1864)

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867
Tharyx (?) acutus Webster & Benedict, 1887

FLABELLIGERIDAE
Brada villosa (Rathke, 1843)

LUMBRINERIDAE
Lumbrineris minuta Theel, 1879

MALDANIDAE
Praxillella praetermissa (Malmgren, 1865)

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)
Nephtys longosetosa Oersted, 1843

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)
Scoloplos armiger (Muller, 1776)

PARAONIDAE
Allia sp. A
Allia sp. B
Allia sp. C

PHYLLODOCIDAE
Eteone longa (Fabricius, 1780)

POLYNOIDARE
Antinoella sarsi (Malmgren, 1865)
Arcteobia anticostiensis (McIntosh, 1874)

SABELLIDAE
Chone sp.

SCALIBREGMIDAE
Scalibregma inflatum Rathke, 1843
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Table 19(continued)

Polychaete species - Pitt Point Transect (PPB)

PPB-10 (10 meters) (continued) No. specimens
SPHAERODORIDAE

Sphaerodoridium sp. B 3
SPIONIDAE

Marenzelleria wireni Augener, 1913 9

Minuspio nr. cirrifera (Wiren, 1883) 50

Spio theeli (Soderstrom, 1920) 14
STERNASPIDAE

Sternaspis scutata (Renier, 1807) 6
TEREBELLIDAE

Artacama proboscidea Malmgren, 1866 1

Proclea graffii (Langerhans, 1884) 1

Genus C 23
TRICHOBRANCHIDAE

Terebellides stroemi Sars, 1835 14
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Table 12(continued)
Polychaete species - Pitt Point Transect (PPB)

PPB-15 (15 meters)

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867

COSSURIDAE
Cossura Longocirrata Webster & Benedict, 1887

HESIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)

OPHELIIDAE
Ophelina acuminata Oersted, 1843

PARAONIDAE
Alljia sp. A
Allia sp. B

PHYLLODOCIDAE
Eteone longa (Fabricius, 1780)

SPIONIDAE
Minuspio nr. cirrifera (Wiren, 1883)
Spic theeli (Soderstrom, 1920)
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No. specimens

11
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Table 12(continued)
Polychaete species - Pitt Point Transect (PPB)

PPB=-20 (20 meters)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Heteromastus filiformis (Claparede, 1864)

CIRRATULIDAE
Tharyx (?) acutus Webster & Benedict, 1887

COSSURIDAE
Cossura longocirrata Webster & Benedict, 1887

HESIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)
Bonuania sp.

NEPHTYIDAE
Aglaophamus malmgreni (Theel, 1879)
Micronephthys minuta (Theel, 1879)

OPHELIIDAE
Ophelina acuminata (Oersted, 1843)

PARAONIDAE
Allia sp. A
Allia sp. B

PECTINARIIDAE
Cistenides hyperborea (Malmgren, 1865)

PHYLLODOCIDAE
Anaitides greoenlandica (Oersted, 1.843
Eteone longa (Fabricius, 1780)

POLYNOIDAE
Antinoella sarsi (Malmgren, 1865)

SABELLIDAE
Chone sp.
Euchone papillosa (M. Sars, 1851)
Jasmineira sp.

SIGALIONIDAE
Pholoe minuta (Fabrigius, 1780)

SPIONIDAE
Minuspio nr. cirrifera (Wiren, 1883)
Polydora caulleryi Mesnil, 1897
Prionospio steenstrupi Malmgren, 1867
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Table 19(continued)
Polychaete species - Pitt Point Transect (PPB)

PPB-20 (20 meters) (continued)

STERNASPIDAE
Sternaspis scutata (Renier, 1807)

TEREBELLIDAE
Artacama probogcidea Malmgren, 1866
Genus C

TROCHOCHAETIDAE
Trochochaeta carica (Birula, 1897)
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No. specimens
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Table 19(continued)
Polychaete species - Pitt Point Transect (PPB)

PPB~25 (25 meters)

AMPHARETIDAE
Ampharete acutifrons (Grube, 1860)

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Heteromastus filiformis (Claparede, 1864)

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867
Tharyx (?) acutus Webster & Benedict, 13887

COSSURIDAE
Cossura longocirrata Webster & Benedict, 1887

FLABELLIGERIDAE
Brada villosa (Rathke, 1843)

HESIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)

LUMBRINERIDAE
Lumbrineris minuta Theel, 1879

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)

OPHELIIDAE
Ophelina acuminata Oersted, 1843
Ophelina cylindricaudatus (Hansen, 1879)

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)

PARAONIDAE
Allia sp. A
Allia sp. B
Tauberia gracilis (Tauber, 1879)

PECTINARIIDAE
Cistenides hyperborea (Malmgren, 1865)

PHYLLODOCIDAE
Eteone longa (Fabricius, 1780)

POLYNOIDAE
Antinoella sarsi (Malmgren, 1865)
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Table 19(continued)
Polychaete species - Pitt Point Transect (PPB)

PPB-25 (25 meters) (continued)

SABELLIDAE
Chone sp.

SCALIBREGMIDAE
Scalibregma inflatum Rathke, 1843

SIGALIONIDAE
Pholoe minuta (Fabricius, 1780)

SPHAERODORIDAE
Sphaerodoropsis biserialis (Berkeley & Berkeley, 1944)

SPIONIDAE
Minuspio nr. cirrifera (Wiren, 1883)
Polydora socialis (Schmarda, 1861)
Prionospio steenstrupi Malmgren, 1867

STERNASPIDAE
Sternaspis scutata (Renier, 1807)

TEREBELLIDAE
Artacama’proboscidea Malmgren, 1866
Proclea graffii (Langerxhans, 1884)
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Table 19(continued)

Polychaete species ~ Pingok Island Transect (PIB)

PIB-5 (5 meters) . No. specimens
AMPHARETIDAE

Ampharete vega (Wiren, 1883) 155
CAPITELLIDAE

Capitella capitata (Fabricius, 1780) 15
CIRRATULIDAE

Chaetozone setosa Malmgren, 1867 16
HESIONIDAE

Nereimyra aphroditoides (Fabricius, 1780) 4
NEPHTYIDAE

Micronephthys minuta (Theel, 1879) 1
ONUPHIDAE

Nothria conchylega (M. Sars, 1835) 1
ORBINIIDAE

Scoloplos armiger (Muller, 1776) 3

Orbinia sp. 2
PHYLLODOCIDAE

Eteone longa (Fabricius, 1780) 7
SABELLIDAE

Chone sp. 30
SPHAERODORIDAE

Sphaerodoropsis minuta (Webster & Benedict, 1887) 13

Sphaerodoridium sp. B 3
SPIONIDAE

Marenzelleria wireni Augener, 1913 55

Minuspio nr. cirrifera (Wiren, 1883) 262
TEREBELLIDAE

Genus C 1
TRICHOBRANCHIDAE

Terebellides stroemi Sars, 1835 1l
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Table 19 (continued)

Polychaete species - Pingok Island Transect (PIB)

PIB-10 (10 meters) No. specimensg
AMPHARETIDAE

Ampharete vega (Wiren, 1883) 9
CAPITELLIDAE

Capitella capitata (Fabricius, 1780) 24

Parheteromastus sp. A 3

Heteromastus filiformis (Claparede, 1864) 1
CIRRATULIDAE

Chaetozone setosa Malmgren, 1867 64

Tharyx (?) acutus Webster & Benedict, 1887 9
COSSURIDAE

Cossura longocirrata Webster & Benedict, 1887 39
DORVILLEIDAE

Ophryotrocha sp. 7
MALDANIDAE

Praxillella praetermissa (Malmgren, 1865) 1
NEPHTYIDAE

Micronephthys minuta (Theel, 1879) 42

Nephtys ciliata (Muller, 1776) 1
PARAONIDAE

Allia sp. A 7
PHYLLODOCIDAE

Eteone longa (Fabricius, 1780) 23

Mystides borealis Theel, 1879 : 1
SABELLIDAE

Chone sp. 206

Fuchone analis (Kroyer, 1856) 1
SCALTBREGMIDAE

Scalibregma inflatum Rathke, 1843 : 1
SPHAERODORIDAE

Sphaerodoropsis minuta (Webster & Benedict, 1887) 117

Sphaerodoridium sp. B 9
SPIONIDAE

Marenzelleria wireni Augener, 1913 5

Minuspio nr. cirrifera (Wiren, 1883) 2344
STERNASPIDAE

Sternaspis scutata (Renier, 1807) 7
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Table 19(continued)

Polychaete species - Pingok Island Transect (PIB)

PIB-10 (10 meters (continued) No. specimens
TEREBELLIDAE

Genus C 1
TRICHOBRANCHIDAE

Terebellides stroemi Sars, 1835 6
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Table 19 (continued)

Polychaete species - Pingok Island Transect (PIB)

PIB-15 (15 meters) No. specimens
AMPHARETIDAE

Ampharete acutifrons (Grube, 1860) 10

Amphicteis sundevalli Malmgren, 1866 3

Lysippe labiata Malmgren, 1866 4

Sabellides borealis Sars, 1856 3
APISTOBRANCHIDAE

Apistobranchus tullbergi (Theel, 1879) 1
CAPITELLIDAE

Capitella capitata (Fabricius, 1730) 3

Heteromastus filiformis (Claparede, 1864) 2
CIRRATULIDAE

Chaetozone setosa Malmgren, 1867 38

Tharyx (?) acutus Webster & Benedict, 1887 17
DORVILLEIDAE

Schistomeringos caecus (Webster & Benedict, 1884) 3
FLABRELLIGERIDAE

Brada villosa (Rathke, 1843) 7

Diplocirrus longosetosus (Marenzeller, 1890) 1
HESIONIDAE

Nereimyra aphroditoides (Fabricius, 1780) 9

Bonuania sp. 7
MALDANIDAE

Clymenura polaris (Theel, 1879) 19

Microclymene acirrata Arwidsson, 1207 12

Praxillella praetermissa (Malmgren, 1865) 921
NEPHTYIDAE

Micronephthys minuta (Theel, 1879) 13

Nephtys ciliata (Muller, 1776) 3

Nephtys longosetosa Oersted, 1843 2
OPHELIIDAE

Ophelina cylindricaudatus (Hansen, 1879) 3
ORBINIIDAE

Scoloplos acutus (Verrill, 1873) 21

Scoloplos armiger (Muller, 1776) 4
PARAONIDAE

Allia sp. A 2

Allia sp. C 1

Tauberia gracilis (Tauber, 1879) 2

111




Table 19 (continued)

Polychaete species - Pingok Island Transect (PIB)

PIB-15 (15 meters) (continued) No. specimens
PHYLLODOCIDAE

Anaitides groenlandica (Oersted, 1843) 3

Eteone longa (Fabricius, 1780) 6
POLYNOIDAE

Antinoella sarsi (Malmgren, 1865) 3

Melaenis loveni Malmgren, 1865 1
SABELLIDAE

Euchone elegans Verrill, 1873 1

Euchone papillosa (M. Sars, 1851) 4

Euchone sp. 1

Laonome kroyeri Malmgren, 1866 5
SCALIBREGMIDAE

Scalibregma inflatum Rathke, 1843 5
STIGALIONIDAE

Pholoe minuta (Fabricius, 1780) 28
SPHAERODORIDAE

Sphaerodoridium sp. B 1

Sphaerodoridium sp. C 1
SPIONIDAE

Marenzelleria wireni Augener, 1913 13

Minuspio nr. cirrifera (Wiren, 1883) 23

Polydora socialis (Schmarda, 1861) 3

Prionospio steenstrupi Malmgren, 1867, 1
SPIRORBIDAE

Dexiospira spirillum (Linnaeus, 1758) 1
STERNASPIDAE

Sternaspis scutata (Renier, 1807) 4
TEREBELLIDAE

Lanassa venusta (Malm, 1874) 1
TRICHOBRANCHIDAE

Terebellides stroemi Sars, 1835 2
Unknown family affiliation 1
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Table 19(continued)

Polychaete species - Narwhal Island Transect (NIB)

NIB-5 (5 meters)

No. specimens

AMPHARETIDAE

Ampharete acutifrons (Grube, 1860) 2

Ampharete vega (Wiren, 1883) 29
CAPITELLIDAE

Capitella capitata (Fabricius, 1780) 32
CIRRATULIDAE

Chaetozone setosa Malmgren, 1867 29
DORVILLEIDAE

Schistomeringos caecus (Webster & Benedict, 1884) 5
FLABELLIGERIDAE

Brada villosa (Rathke, 1843) 5
HESIONIDAE

Nereimyra aphroditoides (Fabricius, 1780) 126

Bonuania sp. 3
MALDANIDAE

Praxillella praetermissa (Malmgren, 1865) 2
OPHELIIDAE

ophelina cylindricaudatus (Hansen, 1879) 1
PHYLLOPOCIDAE

Eteone longa (Fabricius, 1780) 2
POLYNOIDAE

Arcteobia anticostiensis (McIntosh, 1874) 2
SABELLIDAE

Chone sp. 71

Euchone papillosa (M. Sars, 1851) 1l
SCALIBREGMIDAE

Scalibregma inflatum Rathke, 1843 5
SPIONIDAE

Marenzelleria wireni Augener, 1913 157

Minuspio nr. cirrifera (Wiren, 1883) 81

Spio filicornis (Muller, 1776) 10
TEREBELLIDAE

Polycirrus medusa Grube, 1855 7

Genus C 4
TRICHOBRANCHIDAE

Terebellides stroemi Sars, 1835 35
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Table 19 (continued)

Polychaete species - Narwhal Island Transect (NIR)

NIB-10 (10 meters)

No. specimens

AMPHARETIDAE
Ampharete acutifrons (Grube, 1860)
Ampharete vega (Wiren, 1883)
Amphicteis sundevalli Malmgren, 1866
Sabellides borealis Sars, 1856

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Parheteromastus sp. A
Heteromastus filiformis (Claparede, 1864)

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867

Tharyx (?) acutus Webster & Benedict, 1887

DORVILLEIDAE

Schistomeringos caecus (Webster & Benedict, 1884)

FLABELLIGERIDAFE
Brada villosa (Rathke, 1843)

HESIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)
Bonuania sp.

MALDANIDAE
Clymenura polaris (Theel, 1879)
Praxillella praetermissa (Malmgren, 1865)

NEPHTYIDAE
Nephtys ciliata (Muller, 1776)
Nephtys longosetosa Oersted, 1843

OPHELIIDAE
Ophelina cylindricaudatus (Hansen, 1879)
Travisia sp.

ORBINIIDAE
Scoloplos armiger (Muller, 1776)
Orbinia sp.

PHYLLODOCIDAE
Anaitides groenlandica (Cersted, 1843)
Eteone longa (Fabricius, 1780)
Mystides borealis Theel, 1879
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Table 19 (continued)
Polychaete species - Narwhal Island Transect (NIB)

NIB-10 (10 meters) (continued)

POLYNOIDAE
Arcteobia anticostiensis (McIntosh, 1874)
Melaenis loveni Malmgren, 1865

SABELLIDAE
Chone sp.

SCALIBREGMIDAE
Scalibregma inflatum Rathke, 1843

SPHAERODORIDAE
Sphaerodoropsis minuta (Webster & Benedi.ct, 1887)
Sphaerodoridium sp. C

SPIONIDAE
Marenzelleria wireni Augener, 1913
Minuspio nr. cirrifera (Wiren, 1883)
Spio filicornis (Muller, 1776)
Spio theeli (Soderstrom, 1920)

SYLLIDAE )
Exogone dispar (Webster, 1879)
Exogone naidina Oersted, 1845

TEREBELLIDAE
Polycirrus medusa Grube, 1855
Genus C

TRICHOBRANCHIDAE
Terebellides stroemi Sars, 1835

Unknown Family Affiliation
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Table 19 (continued)
Polychaete species -~ Narwhal Island Transect (NIB)

NIB-15 (15 meters)

AMPHARETIDAE
Ampharete acutifrons (Grube, 1860)
Ampharete vega (Wiren, 1883)
Lysippe labiata Malmgren, 1866

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Parheteromastus sp. A
Heteromastus filiformis (Claparede, 1864)

CIRRTULIDAE
Chaetozone setosa Malmgren, 1867
Tharyx (?) acutus Webster & Benedict, 1887

DORVILLEIDAE
Schistomeringos caecus (Webster & Benedict, 1884)

FLABELLIGERIDAE
Brada villosa (Rathke, 1843)
Diplocirrus hirsutus (Hansen, 1879)
Diplocirrus longosetosus (Marenzeller, 1890)

HESIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)
Bonuania sp.

LUMBRINERIDAE
Lumbrineris impatiens (Claparede, 1868)

MALDANIDAE
Clymenura polaris (Theel, 1879)
Microclymene acirrata Arwidsson, 1907
Praxillella praetermissa (Malmgren, 1865)

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)

OPHELIIDAE
Ophelina acuminata Oersted, 1843
Ophelina cylindricaudatus (Hansen, 1879)

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)
Scoloplos armiger (Muller, 1776)
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Table 19 (continued)
Polychaete species - Narwhal Island Transect (NIB)

NIB-15 (15 meters) (continued)

PARAONIDAE
Allia sp. A

PHYLLODOCIDAE
Anaitides groenlandica (Oersted, 1843)
Eteone longa (Fabricius, 1780)
Mystides borealis Theel, 1879

POLYNOIDAE
Antinoella sarsi (Malmgren, 1865)
Melaenis loveni Malmgren, 1865

SABELLIDAE
Chone sp.
Euchone sp.

SCALIBREGMIDAE
Scalibregma inflatum Rathke, 1843

SIGALIONIDAE
Pholeoe minuta (Fabricius, 1780)

SPHAERODORIDAE
Sphaexodoridium sp. B

SPIONIDAE
Marenzelleria wireni Augener, 1913
Minuspio nr. cirrifera (Wiren, 1883)
Pygospio elegans Claparede, 1863

TEREBELLIDAE
Laphania boecki Malmgren, 1866
Proclea graffii (Langerhans, 1884)

TRICHOBRANCHIDAE
Tercbhellides stroemi Sars, 1835

Unknown family affiliation
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Table 19 (continued)
Polychaete species - Barter Island Transect (BAB)

BAB-5 (5 meters)

No. specimens

AMPHARETIDAE
Ampharete acutifrons (Grube, 1860)
Ampharete vega (Wiren, 1883)

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

ARENICOLIDAE
Arenicola glacialis Murdoch, 1885

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867

DORVILLEIDAE
Ophryotrocha sp.

HESIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)

ORBINIIDAE
Scoloplos armiger (Muller, 1776)
Orbinia sp.

PHYLLODOCIDAE
Anaitides groenlandica (Oersted, 1843)
Eteone longa (Fabricius, 1780)
Mystides borealis Theel, 1879

POLYNOIDAE
Arcteobia anticostiensis (Mc¢Intosh, 1874)

SABELLIDAE
Chone sp.

SPHAERODORIDAE
Sphaerodoropsis minuta (Webster & Benedict, 1887)
Sphaerodoridium sp. B
Levidorum sp. ?

SPIONIDAE
Marenzelleria wireni Augener, 1913
Minuspio nr. cirrifera (Wiren, 1883)
Spio theeli (Soderstrom, 1920)

TEREBELLIDAE
Genus C

TRICHOBRANCHIDAE
Terebellides stroemi Sars, 1835
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Table 19 (continued)
Polychaete species - Barter Island Transect (BAB)

BAB~10 (10 meters )

AMPHARETIDAE
Ampharete acutifrons (Grube, 1860)
Ampharete vega (Wiren, 1883)

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Parheteromastus sp. A
Heteromastus filiformis (Claparede, 1864)

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867

DORVILLEIDAE
Schistomeringos caecus (Webster & Benedict, 1884)
Ophryotrocha sp.

FLABELLIGERIDAE
Brada villosa (Rathke, 1843)

HESIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)

MALDANIDAE
Microclymene acirrata Arwidsson, 1907

NETHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys longosetosa Oersted, 1843

ORBINIIDAE .
Scoloplos armiger (Muller, 1776)

PARAONIDAE
Allia sp. C

PHYLLODOCIDAE
Anaitides groenlandica (Oersted, 1843)
Eteone longa (Fabricius, 1780)

SCALIBREGMIDAE
Scalibregma inflatum Rathke, 1843

SPHAERODORIDAE
Sphaerodoropsis minuta (Webster & Benedict, 1887)

No. specimens

10
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Table 19(continued)

Polychaete species - Barter Island Transect (BAB)

BAB~10 (10 meters) (continued) No. specimens
SPIONIDAE
Marenzelleria wireni Augener, 1913 8
Minuspio nr. cirrifera (Wiren, 1883) 351
Spio theeli (Soderstrom, 1920) 3
TEREBELLIDAE
Polycirrus medusa Grube, 1855 2
Proclea graffii (Langerhans, 1884) 1
Genus C 1
TRICHOBRANCHIDAE
Terebellides stroemi Sars, 1835 13
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Table 19 (continued)
Polychaete species - Barter Island Transect (BAB)

BAB-15 (15 meters)

AMPHARETIDAE
Ampharete acutifrons (Grube, 1860)
Ampharete vega (Wiren, 1883)
Lysippe labiata Malmgren, 1866

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Parheteromastus sp. A
Heteromastus filiformis (Claparede, 1864)

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867

DORVILLEIDAE
Schistomeringos caecus (Webster & Benedict,
Ophryotrocha sp.

FLARELLIGERIDAE
Brada incrustata (Stgp-Bowitz, 1948
Brada villosa (Rathke, 1843)

HESTIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)
Bonuania sp.

LUMBRINERIDAE
Lumbrineris minuta Theel, 1879

MALDANIDAE
Microclymene acirrata Arwidsson, 1907
Praxillella praetermissa (Malmgren, 1865)

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)
Nephtys longosetosa Oersted, 1843

OPHELIIDAE
Ophelina cylindricaudatus (Hansen, 1879)
Ophelina groenlandica Stgp-Bowitz, 1948

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)

PARACONIDAE
Allia sp. A
Allia sp. B
Allia sp. C
Tauberia gracilis (Tauber, 1879)
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Table 19 (continued)
Polychaete species - Barter Island Transect (BAB)

BAB-15 (15 meters) (continued)

PECTINARIIDAE
Cistenides hyperborea (Malmgren, 1865)

PHYLLODOCIDAE
Anaitides groenlandica (Oersted, 1843)
Eteone longa (Fabricius, 1780)
Eteone spetsbergensis Malmgren, 1865
Mystides borealis Theel, 1879

POLYNOIDAE
Antinoella sarsi (Malmgren, 1865)
Melaenis loveni Malmgren, 1865

SABELLIDAE
Chone sp.
Euchone analis (Kroyer, 1856)
Buchone papillosa (M. Sars, 1851)
Euchone sp.
Laonome kroyeri Malmgren, 1866

SCALIBREGMIDAE
Scalibregma inflatum Rathke, 1843

SIGALIONIDAE
Pholoe minuta (Fabricius, 1780)

SPHAERODORIDAE
Sphaerodoropsis minuta (Webster & Benedict, 1887)

SPIONIDAE
Minuspio nr. cirrifera (Wiren, 1883)
Polydora socialis (Schmarda, 1861)
Pygospico elegans Claparede, 1863

TRICHOBRANCHIDAE
Terebellides stroemi Sars, 1835

Unknown family affiliation
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Table 19 (continued)
Polychaete species - Barter Island Transect (BAR)

BAB-20 (20 meters)

AMPHARETIDAEJ
Ampharete acutifrons (Grube, 1860)
Lysippe labiata Malmgren, 1866
Genus A

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

CAPITELLIDAE
Capitalla capitata (Fabricuis, 1780)
Parheteromastus sp. A
Heteromastus filiformis (Claparede, 1864)

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867
Tharyx (?) acutus Webster & Benedict, 1887

COSSURADAE
Cossura longocirrata Webster & Benedict, 1887

DORVILLEIDAE
Schistomeringos caecus (Webster & Benedict, 1884)
Ophryotrocha sp.

FLABELLIGERIDAE
Brada villosa (Rathke, 1843)
Diplocirrus longosetosus (Marenzeller, 1890)

HESIONIDAE
Mereimyra aphroditoides (Fabricius, 1780)
Bonuania sp.

LUMBRINERIDAE
Lumbrineris minuta Theel, 1879

MALDANIDAE
Clymenura polaris (Theel, 1879)
Microclymene acirrata Arwidsson, 1907
Praxillella praetermissa (Malmgren, 1865)

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)
Nephtys longosetosa Oersted, 1843

OPHELIIDAE
Ophelina cylindricaudatus (Hansen, 1879)
Ophelina groenlandica Stgp-Bowitz, 1948

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)

Scoloplos armiger (Muller, 1776) 123
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Table 19 (continued)

Polychaete species - Barter Island Transect (BAB)

BAB-20 (20 meters) (continued) No. specimens
PARAONIDAE

Allia sp. A 50

Allia sp. C 13

Tauberia gracilis (Tauber, 1879) 17
PECTINARIIDAE

Cistenides hyperborea (Malmgren, 1865) 5
PHYLLODOCIDAE

Anaitides groenlandica (Oersted, 1843) 4

Eteone longa (Fabricius, 1780) 3
POLYNOIDAE

Antinoella sarsi (Malmgren, 1865) 4

Melaenis loveni Malmgren, 1865 1
SABELLIDAE

Chone sp. 11

Euchone sp. 2
SCALIBREGMIDAE

Scalibregma inflatum Rathke, 1843 6
SIGALIONIDAE

Pholoe minuta (Fabricius, 1780) 25
SPIONIDAE

Minuspio nr. cirrifera (Wiren, 1883) 21

Prionospio steenstrupi Malmgren, 1867 1
STERNASPIDAE

Sternaspis scutata (Renier, 1807) 19
SYLLIDAE

Exogone dispar (Webster, 1879) 1
TEREBELLIDAE .

Artacama proboscidea Malmgren, 1866 3

Proclea graffii (Langerhans, 1884) 1
TRICHOBRANCHIDAE

Terebellides stroemi Sars, 1835 19
Unknown family affiliation 6
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Table 19 (continued)
Polychaete species - Barter Island Transect (BAB)

BAB-25 (25 meters)

AMPHARETIDAE
Amphicteis sundevalli Malmgren, 1866

APISTOBRANCHIDAE
Apistobranchus tullbergi (Theel, 1879)

CAPITELLIDAE
Capitella capitata (Fabricius, 1780)
Parheteromastus sp. A
Heteromastus filiformis (Claparede, 1864)

CIRRATULIDAE
Chaetozone setosa Malmgren, 1867
Tharyx (?) acutus Webster & Benedict, 1887

COSSURIDAE
Cossura longocirrata Webster & Benedict, 1887

DORVILLEIDAE
Schistomeringos caecus (Webster & Benedict, 1884)

FLABELLIGERIDAE
Brada villosa (Rathke, 1843)

HESIONIDAE
Nereimyra aphroditoides (Fabricius, 1780)

MALDANIDAE
Microclymene acirrata BArwidsson, 1907

NEPHTYIDAE
Micronephthys minuta (Theel, 1879)
Nephtys ciliata (Muller, 1776)
Nephtys incisa Malmgren, 1865

NEREIDAE
Nereis zonata Malmgren, 1867

OPHELIIDAE
Ophelina cylindricaudatus (Hansen, 1879)

ORBINIIDAE
Scoloplos acutus (Verrill, 1873)

PHYLLODOCIDAE
Anaitides groenlandica (Oersted, 1843)
Eteone longa (Fabricius, 1780)

POLYNOIDAE
Antinoella sarsi (Malmgren, 1865)
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Table 19(continued)

Polychaete species = Barter Island Transect (BAB)

BAB-25 (25 meters) (continued) No. specimens
SIGALIONIDAE

Pholoe minuta (Fabricius, 1780) 3
SPIONIDAE

Minuspio nr. cirrifera (Wiren, 1883) 17
TRICHOBRANCHIDAE

Terebellides stroemi Sars, 1835 1
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Table 20. Densities of pelecypod juveniles in the small macrofauna (0.5 mm-
1.0 mm) from Pitt Point, 25 meters (PPB-25). Density reported in
total per m2.

Density
oCcs-1 ocs=-2 ocs-3 ocs-4 0CS-=6
Species Oct.'75 Mar.'76 May '76 Aug.'76 Nov.'76
Nucula bellotii 16 2 14 12 12
Portlandia juvenile 86 6 14 76 -
Portlandia frigida 2 - - - -
Yoldia juvenile -2 - 6 6 4
Nuculana juvenile - - - 4 2
Musculus juvenile 6 - 12 22 6
Dacrydium vitreum - - 2 - -
Thyasira gouldii - - 4 - -
Thyasira juvenile - 2 io - -
Mysella juvenile 2 - - 2 2
Astarte juvenile 2 - - - 2
Serripes groenlandicus 24 - - 2 2
Macoma juvenile 46 10 8 22 2
Liocyma fluctuosa 2 - - - 2
pandora glacialis 10 - - - -
Lyonsia arenosa 20 - - 2 -
Thracia juvenile - - - - 4

TOTAL per m2 218 20 70 148 38




Table 21. Densities of pelecypod juveniles in the small macrofauna (0.5 mm -
1.0 mm) from Pitt Point, 55 meters (PPB-55).

total per m2,

Density reported in

Density
ocs-1 ocs=2 0Cs-3 ocs=-4 0CsS-6
Species Oct.'75 Mar.'76 May '76 Aug.'76 Nov.'76
Nucula bellotii 16 24 53 110 40
Nuculana minuta - 8 - - -
Nuculana juvenile - 16 37 5 25
Portlandia juvenile - 8 21 5 -
Yoldia juvenile - - 5 5 -
Musculus juvenile 16 8 16 - -
Dacrydium vitreum 8 - - - -
Arctinula greenlandicus 64 24 63 - -
Thyasica juvenile 32 8 5 16 10
Axinopsida orbiculata - - - - 5
Mysella juvenile - - - 16 -
Cyclocardia crebricostata .8 40 5 - 10
Astarte juvenile 56 72 68 63 40
Serripes groenlandica 88 8 16 - 10
Macoma juvenile 16 24 58 47 20
Liocyma fluctuosa 8 16 - - -
Hiatella arctica 8 - - - -
Pandora glacialis 8 - - - -
Thracia juvenile - - - 5 -
TOTAL per m2 328 256 347 272 160
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Table 22. Densities of pelecypod juveniles in the small macrofauna (0.5 mm -
1.0 mm) from Pitt Point, 100 meters (PPB-100).

total per m2.

Density reported in

bensity

oCcs-1 ocs~2 0CsS-3 oCcs~-4 0Cs=6
Species Oct.'75 Mar.'76 May '76 Aug.'76 Nov.'76
Nucula bellotii 85 64 20 64 30
Nuculana juvenile - - 13 24 10
Portlandia juvenile - 8 - 8 10
Yoldia juvenile - - - 8 -
Musculus juvenile - - - 24 -
Arctinula greenlandicus - - 7 32 -
Thyasira juvenile 20 - - 24 -
Mysella juvenile 20 16 - - -
Astarte juvenile - 16 13 32 30
Macoma juvenile - 32 13 40 30
Liocyma fluctuocsa - - - 80 -
TOTAL per m’ 125 136 66 336 110
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Table 23.

ocs-~7 (August 1977).

Species data for pelecypod molluscs from 0CS-4 (August 1976) and

Family: Species Stations of Occurrence Tota%
Speclmens
Nuculidae
Nucula bellotii PPB~25, PPB-40, PPB-55, PPB-70,
PPB-100, Sta. 39 147
Nuculanidae
Nuculana minuta PPB-55, PPB-70, PPB-100 13
Nuculana pernula PPB~55, Sta. 37, Sta. 39 21
Nuculana radiata PPB-25, PPB-55, PPB-70, PPB-100,
Sta. 37, Sta. 39, Sta. 40 173
Portlandia arctica PPB-25, Sta. 37 450
Portlandia frigida PPB-40, PPB-55, PPB-70, PPB-100,
Sta. 36, Sta. 37, Sta. 39, Sta. 40 214
Portlandia lenticula PPB-25, Sta. 37, Sta. 39, Sta. 40 124
Yoldia hyperborea PPB-40, PPB-55 3
Arcidae
Bathyarca glacialis PPB-70, Sta. 39, Sta. 40 11
Bathyarca raridentata Sta. 39 1
Mytilidae
Crenella decussata Sta. 37 2
Dacrydium vitreum PPB-55, Sta. 36, Sta. 39, Sta. 40 32
Musculus discors PPB-55, PPB-100, Sta. 37, Sta. 39 16
Musculus corrugatus PPB-70, Sta. 37, Sta. 39 7
Pectinidae
Cyclopecten greenlandicus PPB-25, PPB-55, PPB-70, Sta. 37,
Sta. 39, Sta. 40 64
Thyasiridae
Axinopsida orbiculata PPB-55, PPB-70 10
Thyasira gouldii PPB-40, PPB-55, PPB-100, Sta. 37,
Sta. 40 71
Thvasira equalis Sta. 36 433
Montacutidae
Mysella planata PPB-55, PPB-100 7
Mysella tumida PPB-100 2
Carditidae
Cyclocardia crebricostata PPB-40, PPB-55, PPB-70, Sta. 39 76
Astartidae
Astarte crenata Sta. 40 1l
Astarte borealis PPB-40, PPB-55, PPB-100, Sta. 39 10
Astarte montagui FPB-40, PPB-55, PPB-70, PPB-100, Sta. 39 333
Cardiidae
Clinocardium ciliatgg_ PPB-25, PPB-55, PPB-70, Sta. 39 4
Serripes greenlandicus PPB-55, PPB-70 4

130




Table 23 (continued)

. . . T
Family: Speciles Stations of Occurrence ota%
Specimens

Tellinidae

Macoma calcarea PPB-25, PPB-40, PPB-55, PPB-70,

PPB-100, Sta. 37, Sta. 40 56

Veneridae

Liocyma fluctuosa PPB-~25, PPB-40, PPB-55, PPB-100, Sta. 39 25
Hiatellidae

Hiatella arctica PPB-25, PPB-55, PPB-70 6
Pandoridae

Pandora glacialis PPB~25, PPB-55, PPB-70, Sta. 37, Sta. 39 13
Lyonsiidae

Lyonsia arenosa PPB~55, PPB-70 4
Periplomatidae

Periploma aleutica PPB-100 3
Thraciidae

Thracia devexa PPB-55, PPB-70, PPB-100, Sta. 37, Sta. 39 20
Cuspidariidae

Cuspidaria glacialis Sta. 36 4

Cuspidaria subtorta sta. 36 2
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Table 24.

Station

PPB-25

PPB-55

Tentative species of gastropod molluscs from the 0CS-1 (Fall 1975),
* denotes presence of shells only.

Pitt Point transect line.

Family

Trochidae

Rissoidae

Buccinidae
Cancellariidae
Hydrobiidae

Turridae

Retusidae
Diaphanidae

Scaphandridae

Trochidae

Turitellidae

Rissoidae

Naticidae

Muricidae
Neptuneidae

Turridae

Retusidae

Lepetidae

Species

Margarites giganteus
Solariella obscura

Alvania cruenta
Alvania janmayeni
Cingula arenaria

Buccinium juvenile

Admete couthouyi

Hydrobia minuta

Oenopota novajasemliensis

Oenopota elegans
Oenopota juvenile
Propebela gouldii

Retusa sp. A

Diaphana sp. A

Cylichna alba
Cylichna sp. A
Haminoea sp. A

Solariella obscura
Solariella juvenile

Tachyrhynchus erosus

Alvania cruenta
Alvania janmayeni

Natica clausa
Polinices pallidus

Boreotrophon juvenile

Beringus sp. A

Oenopota novajasemliensis

Oenopota harpa
Oenopota bicarinata
Oenopota decussata
Oenopota elegans
Oenopota reticulata
QOenopota incisula
Oenopota sp. A
Oenopota juvenile
Propebela gouldii

Retusa sp. A
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Table 24. 0CS-1 gastropods (continued)

. ; 2
Station Family Species Number/m
PPB~100 Trochidae Margarites giganteus *
Margarites olivaceus *
Margarites costalis *
*

Solariella obscura

Rissoidae Alvania cruenta 6
Naticidae Polinices pallidus 2
Cancellaridae Admete couthouyi 4
Muricidae Boreotrophon sp. A *
Turbinidae Moelleria costulata 4

Moelleria sp. A 2
Turridae Oencopota elegans *
Diaphanidae Diaphana juvenile 6
Lepetidae Lepeta cacea 2

oOrder Nudibranchia

Dorididae Cadlina laevis 2
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Table 25: Tentative Amphipoda identifications, 0OCS-4, Station PPB-25
Species
Grab # Family Genus Species No. Code
SMG-1359 Lysianasidae Beocksimus platus 1 ARDG2
Oedicerotidae (Aceroidea latipes) 2 ARO76
Argissidae {Argissa hanatipes) 1 AADO13
Lysianasidae Onisimus litoralis k| AAl56
SMG 1284 Gammaridae (Gammarus 1
Gammaridae {Melita dentata) 1 ARC40
SMG 1285 Oedicerotidae (Aceroida latipes) 1 AROT76
Oedicerotidae Acanthostepheia behringiensis 1 AAl135
Cedicerotidae Arrhis phyllonyx 1 AAOQ78
SMG 1281 Ampetiscidae Byblis arcticus 2 AR296
SMG 1282 Oedicerotidae Axrhis phyllonyx 2 AAOTS
Oedicerotidae (Acercides latipes} 10 AADT76
Lysianassidae Anonyx nugax 1 AAOD50
Halistoridae Pontopereia fémorata 1 AA043
SMG 1283 Ampeliscidae {laploops laevis?) 2
Oedicerotidae Aceroidea latipes 1 AAQT6
Corcrhiidae 1
Corophiidae {Protomedia?) 2
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Table 26 : Tentative Amphipoda identifications, 0CS5-4 Station PPB-55.
Species
Grab # Family Genus Species No Code
SMG 1331-06 ampeliscidae hmpelisca eschrichti 1 AADOS
Ampeliscidae (Haploops 8
ampeliscidae {Bvyblis arcticus) 4 AR296
Corophiidae {Unciocla leucopsis) 3
Corophiidae {Photis 8
Corophiidae (Podoceropsis 1
Dexaminidae (Gurnea nordenskijoldi) 2 AAQ30
Oedicerotidae {(Aceroides latipes) 1 AADT76
Phoxocephalidae {Harpinia serrata) 9 AALQO
Pl:oxocephalidae (Paraphoxus oculatus) 2 AAL10L
Stenthoidae (Metopa sp.) 3
Oedicerotidae Monoculodes borealis 1 AA08D
Oedicerotidae Bathymeden obtusifrons 1 ARDT79
Oedicerctidae Westwoodilla megalops 1 AR(O88
SMG 1333-09 Ampeliscidae (Arnpelisca eschrichti) 1 AADOS
Ampeliscidae (Bvyblis arcticus) 9 AR296
Ampeliscidae (Haploops 8
Corcophiidae (Photis 9
Corophiidae (Unciola 1
Dexaminidae (Gurnea nordenskjoldi) 1 AAQ30
Oedicerotidae (Aceroides latipes) 6 AADT6
Oedicerotidae (Westwoodilla megalops) 2 AADB8
Oedicerotidae {Monoculodes) latimanus 2 AAD8]
Phoxoccephalidae {Paraphoxus oculatus) 5 AAlO01
Phoxocephalidae (Harpinia serrata) 12 AA1IQO
Harpinia kobjakovae 2 ARQ97
Argissidae Argissa hanatipes 1 AAOL3
SHG 1334-07 Argissidae Argissa hanatipes 1 ARQO13
Ampeliscidae Byblis arcticus 12 AR296
Ampeliscidae Haploops 7
Corophiidae Unciola leucopsis 3
Corophiidae Photis 3
Corophiidae Podoceropsis 2
Oedicerotidae Aceroides latipes 1 AADT0
Cedicerotidae Monoculodes latimanus 1 AA081
Oedicerotidae Pericculodes longimanus 2 ARO36
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Table 26 (continued)

Species
Grab # Family Genus Species No Code
SMG 1334-07 Dexaminidae Guernea nordenskijoldi 4 AAQ30
(continued} Lysianassidae Hippomedon abyssi 2 AAD54
Phoxocephalidae Harpinia serrata 3 AA100
Phoxocephalidae Paraphoxus oculatus 4 AAIOQ1
Gammaridae Melita dentata 1 ARAQ40
Oedicerctidae Westwoodilla megalops 1 ARDBS
Cedicerotidae Bathymedon obtusifrons 1 AAQ79
SMG 1337-07 Ampeliscidae Byblis arcticus 6 AR0296
Ampeliscidae Haploops 4
Corophiidae Unciola 2
Corophiidae Podoceropsis 1
Corophiidae Photis 1
Dexaminidae Guernea nordenskjoldi 2 AAQ30
Lysianassidae Anonyx nugax 1 AROS0
Acanthonotozomatidae Cdius kelleri 1 AALI90
Oedicerotidae Acerocides hamatipes 1 AA0T6
Oedicerctidae Monoculodes latimanus 2 ARO81
Phoxocephalidae Harpinia serrata 6 AA100
Phoxocephalidae Paraphoxus oculatus 2 ARIC1
Phoxocephalidae Bathymedon obtusifrons 5 ARD79
SMG 1338-08 Argissidae Argissa hanatipes 1 ARAQ13
Ampeliseidae Byblis arcticus 0] AR296
Ampeliseidae Haploops 7
Corophiidae Photis 6
Corophiidae Unciola 1
Corophiidae Goesia
Dexaminidae Guernea nordskjoldi 1 AAQ3C
Oedicerotidae Aceroides latipes 4 ARDT6
Cedicerotidae Monoculodes 3
Phoxocephalidae Harpinia serrata 9 AALOOD
Phoxocephalidae Paraphoxus oculatus 1 AR101
Stenothoidae Metopa 2
Phoxocephalidae Harpinia kobjakovae 1l ARQ97
Oedicerotidae Perioculodes longimanus 12 AAQ36
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Table 26 {(continued)

Species
Grab # Family Genus Species No. Code
SMG 1339-08 Ampeliscidae ampelisca eschrichti 6 AAQOS
Ampeliscidae Byblis arcticus 10 AR296
2mpeliscidae Haploops 6
Corophiidae Unciecla 5
Corophiidae Photis 6
Corophiidae Goesia 4
Desaminidae Guernia nordenskjoldi 1 AR030
Cedicerotidae Aceroides latipes 2 AAOQ76
Oedicerotidae Periculodes longimanus 3 ARO36
Argissidae Argissa hanatipes 1 AROO13
Haustoriidae Pontoporeia femorata 1 AA043
Phoxocephalidae Harpinia serrata 13 AA100
Phoxocephalidae Paraphoxus oculatus 6 AAl1OL
SMG 1342-08 Ampeliscidae Ampelisca eschrichti 1 AAQOS
Ampeliscicae Byblis arcticus 12 AA296
Ampeliscidae Haploops 3
Corophiidae Unciola 5
Corophiidae Protomedeia’
Oedicerotidae Monoculodes 4
Cedicerotidae 3
Phoxocephalidae Harpinia serrata 6 AALOQO
Phoxocephalidae Paraphoxus 4 AR101
Stenothoidae Metopa 1
SMG 1343-04 Ampeliscidae Byblis arcticus 13 AA2096
Ampeliscidae Haploops 7
Corophiidae Unciola 2
Corophiidae Protomedia 4
Corophiidae Photis 4
Synopidae Tipon spiniferum 1 AAR120
Ischyroceridae Ischyrocerus 2
Oedicerotidae Aceroides latipes 2 ARO76
Oedicerotidae Monoculodes 1
Oedicerotidae Westwoodella megalops 1 AADBS
Stenothoidae Metopa 1
Dexaminidae Guernea nordenskjoldi 1 AROQ30
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Table 26 {continued)

Species
Grab # Family Genus Species No. Code
SMG 1343-04 Lysianasidae Anonyx nugax 4 ARDS0
{continued) Lysianasidae Hippomedon abyssi 1 AR054
Amphilochidae Gitana abyssicola 1 AR330
Phoxocephalidae Harpinia serrata 17 ARL1O0C
Phoxocephalidae Paraphoxus oculatus 7 AAL100
SMG 1345-07  Ampeliscidae Byblis arcticus 6 AA296
Ampeliscidae Haploops 5
Lysianasidae Anonyx nugax 1 AAO050
Stenthoidae Metopa 2
Dexaminidae Guernea nordenskjoldi 3 AAQ30
Phoxocephalidae Harpinia serrata 14 AR100
Phoxocephalidae Panaphoxus oculatus 8 AAlOL
Gammaridae Melita dentata 1 AAQ40
Stenothaidae Metopella longimana 1 AALlS50
Corophiidae Photis 8
Corophiidae Unciola 1
Corophiidae Protomedia 4
Corophiidae Podoceropsis 5
Corophiidae ? 2
Ensinidae Rhachotropis oculata 1 AA331
Oedicerctidae Perioculodes longimanus 5 ARD36
Oedicerotidae Westwoodilla megalops 1 AADS8
Oedicerotidae ? 1
Acanthonotozomidae Cdius kelleri 1 AA190
SMG 1346~07 Ampeliscidae Byblis arcticus 6 AR296
Ampeliscidae Haploops 2
Phoxocephalidae Harpinia serrata 11 AR100
Phoxocephalidae Paraphoxus cculatus ] AAl101
Lysianassidae Anonyx nugax 1 ARQO5B0
Acanthonotozomidae Odius kelleri i AR190
Dexaminidae Guernea nordenskjoldi 1 AAD30
Stenothaidae Metopa 5
Corophiidae Photis 9
Corophiidae Protomedia 7
Corophiidae Goesia 4
Corophiidae Podoceropsis 3
Synopidae Tipon spiniferum 3 AR120
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Table 26 {continued)
Species

Grab # Family Genus Species Ko Code

SMG 1346-07 Angissidae Argissa hamatipes 1 ARQO13

{continued Oedicerotidae Aceroides latipes 2 AROT76
Oedicerotidae Perioculodes longimanus 11 AAD36
Oedicerotidae Westwoodella megalops 3 AAO83
Oedicerotidae Monoculodes 4
Gammaridae? Gammaridus sp. 2

SMG 1347-06 RAmpeliscidae Byblis arcticus 11 AA296
Ampeliscidae Haploops 6
Phoxocephalidae Harpinia serrata 12 AAL10O
Stenthoidae Metopa 1
Corophiidae Unciola 5
Corocphiidae Photis 7
Corophiidae Protomedia 2
Corophiidae Goesia 3
Dexaminidae Guernea nordenskjoldi 1 AAQ30
Oedicerctidae Aceroides latipes 1 ARO76
Oedicerotidae Westwoodella megalops 2 AR088
Oedicerotidae Monoculodes 2
Ampeliscidae Ampelisca eschrichti 1l AAQOS
Phoxocephalidae Harpinia Kobjakovae 1 AAQ97
Oedicerotidae Perioculodes longimanus 1 AAD36

SMG 1348-07 Ampeliscidae Ampelisca eschrichti 8 AADOS
Ampeliscidae Byblis arcticus 7 AR296
Anpeliscidae Haploops 11
Argissidae Argissa hanatipes 1 ARQO13
Dexaminidae Guernea nordenskjoldi 8 AAO30
Stenthoidae Metopa 4
Phoxocephalidae Harpinia serrata 14 AR100
Phoxocephalidae Paraphoxus oculatus 4 AAlO1
Synopidae Tipon spiniferum 3 AR120
Lysanassidae Beockosimus plautus L AR0G2
Corophiidae Unciola 9
Corophiidae Photis 4
Corophiidae Protomedia 6
Corophiidae Podoceropsis 3
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Table 26 {continued)

Species
Grab # Family Genus Species No. Code
SMG 1348-07 Cedicerotidae Periculcdes longimanus 5 AAQ036
{continued) Oedicerotidae Westwoodilla Megalops 5 AR0O08
Eusiridae Rhachotropis oculata 1 AA331
Pleustidae Pleustes panopla 1 AALO®
SMG 1349~-06  Ampeliscidae Ampelisca eschrichti 1 AADO5
Ampeliscidae Byblis arcticus 6 AA2906
Ampeliscidae Haploops 12
Stenthoidae Metopa 2
Dexaminidae Guernea nordenskjoldi 5 AAQ30
Argissidae Argissa hanatipes 2 AADO13
Phoxocephalidae Harpinia serrata 7 AA100
Phoxocephalidae Panaphoxus oculatus 5 AA101
Lysianasidae Boeckosimus platus 1 ARDG2
Amphilochidae Odius kelleri 1 AA190
Corophiidae Photis 1
Corophiidae Protomedia 8
Corophiidae Pofiloceropsis 2
Corophiidae Unciola 1
Cedicerotidae Aceroides latipes 4 AAQD76
Cedicerotidae Monoculodes 1
Oedicerotidae Westwoodilla megalops 1 AADSS8
SMG 1350-08 Argissidae Argissa hanatipes 1 AAD13
Ampeliscidae Byblis arcticus 11 AR296
Ampeliscidae Haploops 7
Dexaminidae Guernea nordenskijoldi 13 AA030
Stenthoidae Metopa 4
Phoxocephalidae Harpinia serrata 24 AR100
Phoxocephalidae Paraphoxus oculatus 6 AA101
Corcophiidae Photis 13
Corophiidae Protomedia 6
Corcophiidae Podoceropsis 4
Corophiidae Uncicla 7
Cedicerotidae Aceroides latipes 2 AAD76
Oedicerotidae Periculodes longimanus 9 AAQ36
Oedicerotidae Monoculodes 4
Oedicerotidae Westwoodilla megalops 2 AAQ88
Lysianassidae Anonyx nugax 1 AAQ50



Table 26 {continued)
Species

Grab # Family Genus Species o. Code

SMG 1351-06 Ampeliscidae Byblis arcticus 9 AAR296
Ampeliscidae Haploops 7
Dexaminidae Guernea nordenskjoldi i AAQ30
Phoxocephalidae Harpinia serrata 2 AALOC
Phoxocephalidae Paraphoxus oculatus 3 AA101
Corophiidae Protomedia 2
Corophiidae Unciocla 2
Oedicerotidae Westwoodilla megalops 3 AACSS
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I. Abstract

During this guarter continued progress has been made in sample analysis
in the laboratory and in data reduction and analysis. There was no scheduled
fieldwork for RU #006. Identifications of bivalve and gastropod molluscan
collections from SW Beaufort Sea continental shelf continue. Polychaete
identifications from inner shelf collections taken from the 1976 R/V ALUMIAK
cruise have been verified in consultation with Dr. Kristian Fauchald at the
Smithsonian Institution. Initial quantitative ecological analyses of the
bivalve molluscan and polychaetous annelid coastal communities indicate a
general species grouping from Point Barrow to Demarcation Point in water depths
of 5 to 25 meters. Weaker regional subgroups are presently under analysis and
evaluation. BAnalysis of the spring (1979) ice algal community-benthic community
interactions continue. The production of final digitized data tapes for benthic
data collected from RU #006 are now underway. The data base is being transposed
to a more efficient data management system and will be completed during the

contract year.
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II. Task Objectives

A. Objectives

1. Conclude synthetic analyses of benthic cammunities across the Beaufort
Sea continental shelf with concentration on nearshore synthesis.

a. Document zoogeographic zonation and faunal community clustering of
the Beaufort lease region, so as to put into regional context both
the current sale area and future proposed Beaufort Sea lease sales.
Correlative studies will determine the major features of the physical,
chemical and biological environment that appear to have effect on
faunal distributions and abundances. When possible, the distribution
of numerically dominant species, important prey species in the food
web and communities on the Beaufort Sea shelf will be mapped with
known distributions and with extrapolations based on known ecological
relationships.

b. The benthic food web will be documented as far as possible for the
lease zone environments. The distribution, abundance and ecology
of key prey species will be summarized.

¢. The temporal variation of benthic communities will be analyzed
across the continental shelf on the 0OCS Pitt Point Station Transect.
The recruitment, growth, life histories and reproductive activity
of numerical dominant species will be defined as far as possible.
Extrapolation from these data will be used to determine rough
estimates of the rate of recovery from disturbance of characteristic
benthic invertebrate species across the continental shelf.

2. The interrelationships between the epontic ice algal community and the
benthic community beneath will be defined as far as possible in con-
junetion with RU's 359 and 537.

a. The similarity of the fauna associated with the under-ice surface
and the sediment surface will be statistically analyzed to determine
if the benthos might be actively grazing on the epontic algal cells
or preying on other associated fauna.

b. The downward flux of particulate organic carbon will be measured
to determine if the ice algal community provides a potential food
source to the in situ benthic organisms.

¢. The mechanism of vertical migration of benthic fauna to the under-
ice surface will be studied, if feasible, to determine if there is
a direct association between certain vagile benthic species and
the under-ice epontic community.

B. Discussion of Objectives

Objective 1

Ecological trends give an over-view of the ecology of the benthic fauna
that provides interpretations of the environmental and biological causes
of the distributional and abundance patterns.
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Trends in the distribution of species, species groups, station groups, and
feeding types can only be determined and evaluated with the help of a
computer programmer and quantitative ecological analyst. Such studies and
those involving multivariate analyses of faunal-environmental correlations
are dependent on the continued cooperation and effort of the appropriate
specialist. Computer summary, manipulation and analysis is the only
practical means of utilizing so much data.

Foodweb studies are important because these feeding links are the routes
by which energy, elements and pollutants are transferred from one trophic
level to another. Such studies are necessary to identify the keystone
species and important feeding areas on the Beaufort Sea continental shelf.

The smaller end of the food web in the Beaufort Sea ecosystem may be very
important in transferring energy from oceanic and terrestrial detritus to
the macrofauna upon which benthic-feeding fish, birds and marine mammals
depend. The proposed studies could assess the relative importance of the
small organisms in the inner shelf benthic food web in about six environ-
mentally important aréas subject to 0il and gas development. Much of
these data are now lacking for the Beaufort Sea, and no such integrated
studies have been attempted before.

The total and average data from the year-round benthic samples at five
standard stations on the Pitt Point Transect across the Beaufort Sea
continental shelf strongly indicate that the communities undergo seasonal
reproductive cycles. Data on the reproductive activity and population
size structure of individual species throughout the year are essential

to test this hypothesis.

The year-round biological activity of the shallow coastal waters and
protected lagoons should be studied to determine if the fauna may be

more sensitive to oil-related pollution problems at any particular season
of the year. As the free or brooded larval phase of benthic invertebrate
reproductive cycles is considered a very sensitive stage, life histories
of the dominant and key food web species must be considered to estimate

risks involved.

Objective 2

Tt has come to the attention of NOAA/BLM-OCSEAP that further year-round
information is needed on the oceanographic and ecological processes taking
place in the coastal waters of the Beaufort Sea. As exploratory and
probably production drilling will take place in lagoonal and coastal waters
out to 20 meters depth, studies are planned in this region to determine if
the winter-spring months are biologically quiescent or whether organisms

may be active and/or vulnerable to the oil-related activities during the
ice-covered months of the year.

The proposed research, to be undertaken in cooperation with other scientists,
(RU's 359 and 537) is oriented toward the processes maintaining the coastal
and lagoonal ecosystems in the Beaufort Sea. Of particular interest is the
source of carbon that fuels the heterotrophic organisms living within the
system. In lower latitude oceanic waters most of the carbon fixed by
photosynthesis is ultimately derived from the phytoplankton, but in coastal
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waters much of the organic material may be land-derived. Water acts as
a three dimensional reservoir and transporter of living and non-living
organic carbon. The carbon cycle is a complex one that involves a web
of interacting organisms. The benthos as an ecological group depend to
a large extent on detritus that falls down to them. In the ice-covered
waters of the Arctic, the epontic diatoms on the undersurface of the sea
ice is an added source of carbon to the system (Horner, 1976), and in
shoal waters benthic algae add to the primary production (Matheke and
Horner, 1974). 1In the coastal Beaufort Sea and its bordering lagoons
detrital peat from the coastal erosion may also add carbon.

The underice diatom bloom is known to exist in coastal waters in the
Chukchi Sea off Barrow, AK (Horner and Alexander, 1972) and in the Eskimo
Lakes, an estuarine inlet from the eastern Beaufort Sea (Grainger, 1975).
Though its areal extent either in coastal waters or offshore over the
continental shelf is now known, it has been suggested that these epontic
diatoms could be an important energy source to the southern Beaufort Sea
ecosystem (Clasby, et al., 1973) and for the Chukchi Sea (Hameedi, 1978).
The pennate diatoms may fall to the sea floor upon ice melt in June
(Matheke and Horner, 1974). There are very few ice algae data from the
Beaufort Sea and no direct measurements to determine if the epontic diatoms
fall to the bottom during ice melt. It is not resolved whether the ice
algae add to the phytoplankton population (Hameedi, 1978) or fall to the
sea floor (Matheke and Horner, 1974).

Various organisms become associated with the ice-sea water interface as
the diatom bloom progresses through the months of April, May and June
(Horner, 1976). Nematode worms are most abundant but harpacticoid
copepods, amphipods and polychaete larvae have been observed on the
underice surface. A coastal amphipod Onisimus affinis, an important
member of the demersal fish food chain, has been reported as present

in the epontic community presumably for feeding (Percy, 1975).

The degree of linkage between the underice epontic community and the benthic
community beneath is not known. There is no direct evidence that this
"upside down benthic community" is important in the energetics of the
bottom communities themselves (Horner, 1976; Hameedi, 1978). It has been
hypothesized that the sinking of detritus and diatom cells from the

epontic community could provide a sizeable downward organic input to the
benthic communities and that the vertical migration of benthic fauna up

to the ice undersurface could provide another significant and earlier

source of energy-rich organics to certain faunal groups of the benthos.

The proposed research subproject on the interactions of the benthic community
and the underice epontic community should prove whether direct fluxes of food
materials and organisms exist between the two surfaces.

It is most pertinent to note that Schell (RU #537) recently measured sub-
stantial concentrations of chlorophyl on the undersurface of Beaufort Sea

ice to distances of 100 n mi offshore (personal communication). The

existence of the algal epontic community in oceanic waters in the Beaufort

Sea suggests that primary production in this community is indeed energetically
important to the total Beaufort Sea ecosystem. The questions of the fate of
the organic particulates associated with the epontic community and the degree
of interaction between the benthic and underice surfaces become that much
more pressing. 146




IITI. Field and Laboratory Activities

A.

Field Activities

1) rield trip

none

2) Field Scientific Party

none

3) Field Methods

none

Laboratory Analysis

1) Scientific Personnel

a)

b)

c)

d)

e)

f)

Andrew G. Carey, Jr.

Responsibilities:

Keith Walters

Responsibilities:

R. Eugene Ruff

Responsibilities:

Paul Scott

Responsibilities;

Ken Golubier

Responsibilities:

Gordon R. Bilyard

Responsibilities:
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Research Assistant Unclassified
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Part-time Assistant

Sample processing, sample curation
(finished part-time work December

21, 1979)

Research Assistant Unclassified
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Polychaete identification, data

analysis (Left Oregon State University

December 26, 1979 to begin work at
Tetra Tech, Inc.)
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Figure 1: Locations of coastal stations taken aboard R/V ALUMIAK, summer 1976.
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2) Methods - no changes in standard techniques
3) sSample Localities

a) Stefannson Sound Boulder Patch

b) Beaufort Sea lease Area

c) O0CS Pitt Point Transect

d) Inner Continental Shelf

Results

pelecypod mollusc species identifications and ecological analyses

Pelecypod molluscs from the Pitt Point transect line sampled during the
field efforts 0CS-3 and 4 have been identified by Paul Scott. A list

of families and species encountered as well as their approximate densities
is summarized in Tables 1 through 3.

The pelecypod species data from nearshore Beaufort Sea samples (oCcs-5,
R/V ALUMIAK, August, 1976) (Figure 1) is currently undergoing ecological
analyses. This is a unique data set including samples from Point Barrow
to Barter Island in the 5 to 25 meter depth range. These analyses should
give us a better feel for coastal bivalve diversity, distribution and
community similarity.

Gastropod mollusc species identifications

Tentative gastropod mollusc identifications from OCS-5 have been made by
paul Scott. This material includes 39 species from 12 families and is
summarized in Table 4.

Quantitative ecological analyses of coastal fauna

Preliminary statistical analyses have been undertaken on the community
ecology of the polychaete (Annelida:Polychaeta) and the bivalve (Mollusca:
Pelecypoda) fauna from the SW Beaufort Sea inner continental shelf. The
fauna come from the five station transects (5-25 m depth) collected during
the 1976 cruise of the R/V ALUMIAK (Figure l). Patterns of species and
station groupings have been obtained with similarity indices and clustering
techniques. The tentative conclusion drawn from these analyses is that
there is a fairly homogenous inner continental shelf community that extends
from Point Barrow to Demarcation Point. There are weak subgroupings
indicated by these analyses; these patterns are under further investigation.

Ice algal-benthic community interactions

Analyses have continued on the fauna of the sea ice undersurface and the
sediments beneath at the Boulder Patch during the spring ice algal bloom.
The harpacticoid copepods have been used as indicator organisms of the
meiofaunal community.




Temporal variability of the SW Beaufort Sea benthic fauna

Samples and animal groups from the 1975-76 seasonal samples and the
1976-78 yearly samples collected on the 0OCS pitt Point Station Transect
continue to be processed and analyzed.

Megafaunal benthos of the SW Beaufort Sea

Otter trawls were collected during the 1978 USCGC NORTHWIND cruise to the
SW Beaufort Sea by RU #006 (0CS 8). Preliminary sorting and enumeration
of the samples of the benthic megafauna have been accomplished; these
data are listed in Tables 5 through 10. No conclusions can be drawn at
this time.

Data Management

It has been determined that the current inhouse system for benthic data
storage and retrieval should be replaced by a true data base management
system. The reasons for this change include the following:

1. System maintenance The current system of interconnected FORTRAN
programs requires constant programmer maintenance.

2. gystem flexibility New or differing reports and data files require
major new program development under the current
system.

3. Online capabilities Currently, only batch mode processing is

available. To allow for hands-on researcher
interfacing and ease and accessibility of
data storage and retrieval conversion to a
potential online system is proposed.

4. Documentation The lead-in time and system documentation can
be greatly reduced and improved by conversion.

An OSU computer center maintained data base management system is currently
available and is proposed as the new system. SIR, Scientific Information
Retrieval, is a hierarchically structured system which provides for

online processing of data. The system is virtually self-documenting. A
pilot project has just been completed where the OSU Benthic Ecology
Museum has been converted to SIR. The system is performing as expected
with both a congsiderable saving in time and money from the inhouse system
it replaced. Conversion of benthic data to the new system structure is
proceeding under the direction of Keith Walters.
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VI.

Preliminary interpretation of Results

Though no firm conclusions can be drawn from the results at this time,
several interpretive comments are made in the preceding sections in
Results.

Auxiliary Material
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Papers in preparation or in print

1. Papers in preparation

a. Bilyard, G.R. and A.G. Carey, Jr. Zoogeography of western Beaufort
Sea Polychaeta. Sarsia. In press.

b. Carey, A.G., Jr. and P.H. Scott. The distribution and abundance
of nearshore bivalve molluscs in the Southwestern Beaufort
Sea. In preparation.

c. Carey, BA.G., Jr. and P.H. Scott. The distribution and abundance
of nearshore bivalve molluscs in the southwestern Beaufort Sea.

In preparation.




VII.

d. Carey, A.G., Jr. and R.E. Ruff. The distribution, abundance and
ecology of nearshore polychaetes in the southwestern Beaufort
S8ea. In preparation.

e. Dickinson, J. and A.G. Carey, Jr. The distribution, abundance
and ecology of gammarid amphipods across the southwestern
Beaufort Sea shelf. 1In preparation.

2, Papers in print

a. Bilyard, G.R. and A.G. Carey, Jr. 1979. Distributional patterns
of western Beaufort Sea polychaetous annelids. Marine Biology
54: 329-339.

Oral Presentations

None

Problems encountered/recommended changes
Data accumulation lag.

Owing to the departure of a Biological Research Assistant (P.M. Montagna),
RU #006's capability to identify a wide taxonomic range of fauna has
decreased. Dependency on outside specialists for primary identifications
and verification of previously identified material creates significant
delays and/or complete data gaps. Supplementary funding of RU #006 for
work-up of previous Chukchi Sea samples would add to our taxonomic
capability and significantly increase efficiency in the laboratory by
providing support for one additional research assistant with demonstrated
ability with Crustacean systematics.
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Table 1 . Species data for pelecypod molluscs from PPB-55,
0Cs-3 (May 1976).
Approximate
NumbeE
Family Species Per m
Nuculidae Nucula bellotii 33
Nuculanidae Nuculana minuta 20
Nuculana radiata 8
Portlandia frigida 63
Arcidae Bathyarca glacialis 3
Mytilidae Musculus niger 3
Musculus discors 5
Pectinidae Arctinula greenlandica 43
Thyasiridae Axinopsida orbiculata 3
Carditidae Cyclocardia crebricostata 30
Astartidae Astarte montagui 100
Astarte crenata 18
Cardiidae Clinocardium ciliatum 3
Tellinidae Macoma loveni 15
Veneridae Liocyma fluctuosa 5
Myidae Mya truncata 3
Pandoridae Pandora glacialis 13
Lyonsiidae Lyonsia arenosa 8
Total per m2 376
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Table 2 . Species data for pelecypod molluscs from PPB-100,
0Cs~3 (May 1976).

Approximate

NumbeE

Family Species Per m
Nuculidae Nucula bellotii 80
Nuculanidae Nuculana minuta 10
Nuculana radiata 3
Portlandia frigida 13
Mytilidae Dacrydium vitreum 3
Musculus niger 13
Musculus discors 7
Pectinidae Arctinula greenlandica 3
Thyasiridae Axinopsida orbiculata 3
Thyasira gouldii 20
Montacutidae Montacuta dawsoni 3
Mysella planata 3
Cardiidae Cyclocardia crebricostata 36
Astartidae Astarte crenata 30
Astarte borealis 43
Astarte montagui 96
Astarte juvenile 36
Tellinidae Macoma loveni 20
Veneridae Liocyma fluctuosa 7
Hiatellidae Hiatella arctica 3
Lyonsiidae Iyonsia arenosa 3
Thraciidae Thracia myopsis 7

2

Total per m 439
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Table 3 . Species data for pelecypod molluscs from PPB-100,

ocs-4 {(August 1976).

Approximate
Numbe
Family Species Per m
Nuculidae Nucula bellotii 30
Nuculanidae Nuculana radiata 5
Nuculana minuta 5
Portlandia frigida 25
Mytilidae Dacrydium vitreum 5
Musculus discors 40
Thyasiridae Thyasira gouldii 10
Cardiidae Cyclocardia crebricostata 5
Astartidae Astarte crenata 10
Astarte borealis 15
Astarte montagqui 85
Tellinidae Macoma loveni 10
Beneridae Liocyma fluctuosa 15
Hiatellidae Hiatella arctica 5
Thraciidae Thracia devexa 10
Thracia myopsis 10
Total per m2 285
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Table 4: Tentative species list of gastropod molluscs from 0OCS=5 (Summer
1976, R/V ALUMIAK).

Point Barrow - 25 m

Naticidae Natica clausa
Turridae Propebela gouldii
Retusidae Retusa sp. A
Philinidae Philine sp. A

2
Total gastropeds - 2 per m

Point Barrow - 20 m

Cancellaridae Admete sp. A

Retusidae Retusa sp. A
Retusa sp. 1

Philinidae Philine pruinosa

Philine sp. 1 5
Total gastropods - 6 per m

Point Barrow - 15 m

Trochidae Solariella obscura
Turridae Oenopota decussata
Retusidae Retusa sp. A
Retusa sp. 1
Philinidae Philine sp. A
Scaphandridae Scaphander sp. B

2
Total gastropods - 2 per m

Point Barrow - 10 m

Retusidae Retusa sp. A
Retusa sp. 1
Scaphandridae Cylichna sp. 2

Total gastropods - 96 per m2
Point Barrow - 5 m
Turridae Propebela gouldii

Scaphandridae Cylichna alba 5
Total gastropods - 6 per m

Pitt Point -~ 25 m

Rissoidae Cingula castenea

Turridae Oenopota novajasemliensis
Propebela gouldii

Retugidae Retusa sp. A

Scaphandridae Cylichna alba

Cylichna sp. A

Scaphander sp. A
Cephalaspidean sp. A

2
Total gastropods - 46 per m

156




Table 4 (continued)

Pitt Point - 20 m

Pitt

Pitt

Pitt

Trochidae
Turridae
Retusidae
Scaphandridae
pPoint - 15 m
Turridae
Retusgidae
Point - 10 m
Turridae

Retusidae

Scaphandridae

Point - 5 m

Naticidae
Buccinidae
Neptuneidae
Turridae
Scaphandridae

Pingok Island - 15 m

Trochidae
Naticidae
Rissoidae
Cancellaridae
Turridae

Retusidae

Diaphanidae
Scaphandridae

Philinidae

Margarites giganteus
Oenopota novajasemliensis
Retusa sp. A

Cylichna sp. A 5
Total gastropods - 12 per m

Oenopota novajasemliensis
Retusa sp. A 5
Total gastropods - 6 per m

Oenopota novajasemliensis
Oenopota sp. D

Retusa sp. A

Retusa sp. 1

Cylichna sp. A 2
Total gastropods - 52 per m

Polinices pallidus
Buccinum juvenile
Beringus juvenile
Oenopota arctica

Cylichna sp. A 5
Total gastropods - B2 per m

Margarites costalis
Solariella obscura
Natica clausa
Poliniceg pallidus
Cingula castenea
Admete couthouyi
Oenopota novajasemliensis
Propebela gouldii
Retusa sp- A
Retusa sp. 1
Diaphana minuta
Cylichna alba

Cylichna sp. 1
Scaphander sp. A
Scaphander sp. B

Scaphander sp. 1
Philine sp. A 5
Total gastropods - 46 per m
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Table 4 (continued)

Pingok Island - 10 m

Naticidae Polinices pallidus
Velutinidae Velutina velutina
Neptuneidae Colus juvenile.

Turridae Oenopota novajasemliensis

Qenopota sp. D
Oenopota sp. E

Retusidae Retusa sp. A
Scaphandridae Cylichna sp. A

Scaphander sp. A

Scaphander sp. B 2
Total gastropods - 32 per m

Narwhal Island - 25 m

Trochidae Solariella obscura
Turridae Oenopota novajasemliensis
Retusidae Retusa sp. A
Scaphandridae Scaphander sp. B

Total gastropods -~ 18 per m2

Narwhal Island - 15 m

Trochidae Margarites giganteus

Margarites costalis
Rissoidae Cingula castenea
Velutinidae Velutina undata
Cancellaride Admete sgp. A

Admete couthouyi
Turridae Oenopota novajasemliensis

Oenopota bicarnata
Retusidae Retusa sp. A

Retusa, sp. 1
Diaphanidae Diaphana sp. A
Philinidae Philine sp. juvenile
Scaphandridae Cylichna sp. A

Scaphander sp. A
Scaphander sp. B

Scaphander sp. 1 5
Total gastropods - 34 per m

Narwhal Island - 10 m

Turridae Qenopota arctica
Retusidae Retusa sp. 1
Philinidae Philine sp. juvenile
Scaphandridae Scaphander sp. B

Scaphander sp. 1 2
Total gastropods - 86 per m
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Table 4 (continued)

Narwhal Island - 5 m

Trochidae Margarites costalis
Turridae . Oenopota novajasemliensis
Philinidae Philine juvenile
Scaphandridae Scaphander sp. B

2
Total gastropods - 38 per m

Barter Island - 25

Trochidae Margarites giganteus
Naticidae Polinices pallidus
Cancellaridae Admete couthouyi

Turridae Oenopota novajasemliensis

Oenopota sp. B
Oenopota sp. D
Qenopota sp. E

Retusidae Retusa sp. A
Philinidae ' Philine lima
Scaphandridae . Cylichna sp. A

Cylichna sp. 1

Scaphander sp. A

Scaphander sp. B
Cephalaspidean sp.

2
Total gastropods — 42 per m

Barter Island - 20 m

Trochidae Margarites giganteus
Solariella obscura
Rissoidae Cingula castenea
Alvania sp. 1
Naticidae Polinices pallidus
Cancellaridae Admete couthouyi
Turridae Oenopota novajasemliensis
Qenopota sp. E
Retusidae Retusa sp. A
Diaphanidae Digphana sp. A
Scaphandridae Cylichna alba

Cylichna sp. 1

Scaphander sp. A
Scaphander sp. B

Cephalaspidean sp.
Philinidae Philine sp. 5
Total gastropods = 56 per m

Barter Island - 15

Trochidae Solariella sp. 1

Rissoidae Cingula castenea

Naticidae Natica clausa

Cancellaridae Admeta couthouyi

Turridae Oenopota novajasemliensis
Oenopota sp. E

Retusidae Retusa sp. A

Retusa sp. 1
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Table 4 (continued)
Barter Island - 15 (continued)

Scaphandridae Cylichna sp. 2

Scaphander sp. A

Scaphander sp. B 5
Total gastropods - 156 per m

Barter Island - 10 m

Turridae Qenopota novajasemliensis
Oenopota sp. E
Retusidae Retusa sp. A
Retusa sp. 1
Scaphandridae Cylichna sp. 2

Scaphander sp. B

Scaphander sp. 2 5
Total gastropods - 64 per m

Barter Island - 5 m

Scaphandridae Scaphander sp. B 5
Total gastropods - 2 per m
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Table 5

Otter trawl locations from the OCS-8, USCGC NORTHWIND

cruise.
Trawl Depth
Number Station (meters) Location
711 Demarcation 250 150-300 70°25.5'N,141°44.5'W
712 Demarcation 100 85 70°28'N,141°38'W
713 Barter Island 500 457-1092 70°31.8'N,143°08.9'W
714 Barter Island 500 450 70°41.9'N,144°04.4'W
715 Barter Island 500 757 70°49'N, 143°45'W
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Table 6 .

Animal identifications and relative densities from otter
trawl 711 taken on 4 September 1978 during the 0CS-8,
USCGC NORTHWIND cruise.

Phylum: Class: Order Number
Cnidaria: Hydrozoa +
Anthozoa 25
Nemertinea 3
Annelida: Polychaeta 5
Molluska: Gastropoda 31
Bivalvia 11
Arthropoda: Pycnogonida 2
Crustacea: Isopoda 5
Amphipoda 2
Decapoda 44
Decapoda 1
Sipuncula 3
Echinodermata: Ophiuroidea 303
Crinoidea 15
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Table 7 . Animal identifications and relative densities from otter
trawl 712 taken on 4 September 1978 during the 0Cs-8,
UsCcGC NORTHWIND cruise

Phylum: Class: Order Number
Cnidaria: Anthozoa 1
Molluska: Bivalvia 1
Arthropoda: Crustacea: Decapoda 4
Decapoda 2
Echinodermata: Asteroidea 3
Ophiuroidea 63
Crinoidea 21

Table 8 . Animal identifications and relative densities from otter
trawl 713 taken on 6 September 1978 during the 0OCS-8,
USCGC NORTHWIND cruise.

Phylumn: Class: Order Number
Cnidaria: Hydrozoa +
Anthozoa 46
Annelida; Polychaeta 44
Molluska: Gastropoda 22
Arthropoda: pycongonida 4
Crustacea: Isopoda 2
Isopoda 1l
Decapoda - 47
Echinodermata: Asteroidea 196
Ophiuroidea 354
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Table 9 .

trawl 714 taken on 7 September 1978
USCGC NORTHWIND cruise.

Animal identifications and relative densities fram otter

during the 0Cs-8,

Phylum: Class: Order Number
Cnidaria: anthozoa 71
Annelida: Polychaeta 46
Hirudinea 1
Molluska: Gastropoda 48
Aplacaphora 1
Arthropoda: Crustacea: Cumacea 1
Isopoda 3
Decapoda 20
Echinodermata: Asteroidea 524
Ophiuroidea 226
Nemerteanea: 2
Table 10, Animal identifications and relative densities from otter
trawl 715 taken on 7 September 1978 during the 0CS-8,
USCGC NORTHWIND cruise.
Phylum: Class: Order Number
Cnidaria: anthozoa 20
Annelids: Polychaeta 258
Molluska: Gastropoda 22
Aplacophora 1
Bivalvia 4
Arthropoda: Crustacea: Mysidacea 24
Amphipoda 1
Echinodermata: Asteroida 415
Ophiurocidea 291
Nemerteans 2
Sipuncula 5
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I. TASK OBJECTIVES: The objectives of RU356 for the quarter were:

A. Continued investigation of the Stefansson Sound boulder patches in-
cluding observations of growth of specific elements of the biota
and of various environmental factors in the region.

B. Continued Taboratory experiments designed to evaluate the responses
of shallow water Beaufort Sea invertebrates to environmental conditions
and the effects of these stresses on tolerance of crude oil.

C. Completion of observations of stress-strain relations in Arctic salt
marshes at Prudhoe Bay and at Kotzebue.

D. Laboratory analysis of samples collected in the Beaufort Sea nearshore
and inshore regions in 1978 and of samples from the Chukchi Sea near-
shore taken in 1977,

II. FIELD OR LABORATORY ACTIVITIES:

A. Schedule of Field Activities
1. Messrs. Dunton, Hanes, Olson and Smith lived on and used Narwhal
IsTand as a base of operations from mid July *o August 4. Ms.
Schonberg assisted them during part of that period.
a. July 10: Dive team arrives in Deadhorse.

b. July 11-15: Prepare RV ARCTIC CHAR, a 21 foot Boston Whaler,
for field season. Airlift supplies to NARL camp on Narwhal
Island by ERA helicopter. Clean and prepare NARL camp (with
assistance from NARL) for summer habitation. Ken Dunton
explores sea ice with Erk Reimnitz (RU205).

c. July 16: Launch ARCTIC CHAR at East Dock, arrive on Narwhal
Island in early evening.

d. July 17-22: Conduct benthic studies at DS-11 in the Boulder
Patch.

e. July 21: Sue Schonberg arrives in Deadhorse,

f. July 23: Dive team departs Narwhal Island for Deadhorse by
boat. Ken Dunton departs to Fairbanks for OCSEAP synthesis
meetings. Travel by ERA helicopter and Wien.

g. July 24-25: Ken Dunton in Fairbanks for OCSEAP synthesis
meetings. Depart for Deadhorse on the evening of the 25th.

h. July 26: Dive team conducts a benthic sampling program at the
Exxon Ice Island.

i. July 27: Sue Schonberg departs Deadhorse for Bellingham. Dive
team arrives on Narwhal Island in evening.
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July 28 - August 3: Conduct benthic studies at D3-11. Work
with the RV KARLUK (Reimnitz, RU205) on July 28 and July 30
(transplant boulders in an experiment to seaward side of Nar-
whal and retrieve and re-deploy current meters belonging to
Mathews - RU526).

August 4: Dive team departs Narwhal Island for summer. Air-
1ifts by ERA helicopter (a total of ten 206 helo hours were used
by this group).

August 5: Dive team departs Deadhorse.

August 6-7: Ken Dunton works with Don Schell (RU537) at the Uni-
versity of Alaska on studies related to the growth of the kelp
Laminaria solidungla.

2. Dr. Schneider, and/or Mr. Hanes or Mr. Banner (replacement for Mr.
Hanes 7/16 - 8/14) were at NARL, Barrow, continuously through the
quarter.

3. A. C. Broad, D. E. Schneider, K. Dunton participated in a synthesis
meeting in Fairbanks, July 24-27.

4. Dr. Mason was at Kotzebue (Arctic Circle beach) from August 7 to 16
and at Deadhorse (Prudhoe Bay marsh) from August 17 to 31.

Scientific Party (except for contract personnel, all of Western Washington
Unviersity)

Principal Investigator, A. C. Broad (on salary through August 31)
2. Associate Investigators

a.
b.

D. E. Schneider (through August 31)
D. T. Mason (month of August)

3. Assistant Investigator, Ken Dunton

Laboratory Supervisor, Helmut Koch

5. Marine Technicians:

a.
b.

James Hanes
William D. Banner (one month)

6. Research Aides

a.
b.

Mark Childers
Susan Schonberg (hourly wages)

7. Computer Programmers

a.
b.

Alexander Benedict (hourly wages)
Evelyn Albrecht (hourly wages)

8 Laboratory Helpers (all hourly wages)

a.
b.

James Bock
Susan Burgdorff
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Kara Cameron
Dawn Christman
Gregory Duke
Geoffrey Pounds
Neil Safrin
Donna Sorenson
Russell Thorson
Jonathan Zehr

9. Work-study students (no cost to contract)

a‘

Sandra Bohenstiehl

10. Divers (on contracts)

a.
b.

Methods:
to speci

John 0Qlson
Gary F. Smith

A11 methods used have been reported previously or are referred
fically in appended sections of results.

Sample Localities:

1. Observations in Stefansson Sound were made at our Dive Site 11 (70°
19.25'N; 147° 35.1'W).

2. Arctic salt marshes in which observations were made are located at
Arctic Circle Landing Strip south of Kotzebue (about 66°27'N, 161°
52'W) and in the mouth of the Putuligayak River at Prudhoe Bay
(about 70°18'N; 148°29'W).

Data Collected
1. The following data and/or samples were collected in Stefansson
Sound.
a. Data on the growth of Laminaria solidungla and L. saccharina
since May.
b. Quantitative benthic samples of the Boulder Patch flora and
fauna.
¢. Quantitative benthic samples of the infauna associated with the
Boulder Patch.
d. Qualitative sampling and photography of the kelp community.
e. Observations of animal behavior, including feeding and reproduc-
tion.
f. Data on the salinity, temperature, visibility and currents at
DS-11 during the field season.
g. Quantitative estimates of the rates of sedimentation.
h. Data on the growth and recolonization of organisms on rock sub-

strata.
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i. Quantitative data of the infauna and epifauna near the Exxon

Ice Island.
In addition, new experiments were jnitiated in July at DS-11 to study:
j. The growth of Alaria esculenta, a Targe, brown kelp.

k. The effect of varying amounts of sediment (1 cm, 5 cm, and 10 cm)
on the survival of various animal and plant species.

1. The influence of continuous darkness on the growth of Laminaria.

2. Data derived from laboratory experiments at NARL, Barrow, are treated
separately in an appended report by D. E. Schneider.

3. Dr. Mason collected data on soil salinity, albedo, several measures
of soil strength, effects of grazing by geese, and plant cover (re-
covery) at experimental sites exposed to oil, sand cover or vertical
cutting in 1977 and 1978 at marshes near Kotzebue and Prudhoe Bay.

A preliminary analysis of recovery is given below.

4. The present status (as of 9/15/79) of intertidal and shallow subtidal
samples collected by RU356 is summarized in Table 1. There are 12
substrate samples yet to be analyzed and 731 biological samples
other than plankton samples. Of these biological samples, 330 re-
quire sorting and all require identification of organisms and weigh-
ing. Data yet to be reported to NODC include those from two 1978
Beaufort Sea field trips (both of which should be reported in early
1980), one tape of 1977 Beaufort-Chukchi shore data (to be reported
in 1979) and two sets of data from 1977 Chukchi shore samples still
Targely unprocessed.

Data from plankton samples will be treated in a future report.

F. Milestone Chart. Our milestone chart for fiscal 1979 indicated that 1977
data would be reported to NODC in June, 1979, and that analysis of 1978
data would continue through December, 1979. Actually (see Table 1 below)
the analysis of 1978 field data is essentially complete, although, coding,
keypunching and tape generation remain to be done, but two sets of 1977
samples remain to be analyzed. That analysis probably will occupy our
Taboratory through July, 1980. In our milestone chart for fiscal 1980,
we indicated that the remaining Chukchi samples would be analyzed by
the end of 1980. That almost certainly will be completed earlier. Other-
wise, the most recent milestone chart is essentially correct.
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TABLE 1. Status of littoral, nearshore and inshore samples collected by RU356 as of 9/15/789.

RU356 SAMPLES COLLECTED

SAMPLES ANALYZED

INTERTIDAL DATA FORMAT

TEawt AREA <% —F 08 P S B E OB PZ C° P" TAPES NODC™® REMARKS
15 BFT 118 242 37 127 0 118 242 37 127 - yes yes 1976 770113  Shore samples east of Can-
) ning River
25 BFT 27 118 33 49 0 27 118 33 49 - yes yes 1976 H@8J24  Shore samples between Can-
ning & Colville Rivers
35 BFT 13 128 16 34 0 13 128 16 34 - yes yes 1976 M1@P34  Shore samples west of Col-
: _ ville River
55 BFT 0 0 0 22 2 O 0 0 22 - yes yes 1976 761229  Misc. shore samples
16 BFT 41 169 20 29 21 41 169 20 29 - yes yes 1977 780218  Shore samples
26 ~ BFT" 53 178 31 0 25 53 178 31 0 - yes yes 1977 780219  Lagoon samples
36  BFT 17 34 14 1 14 17 34 14 - yes yes 1977 780214  ALUMIAK samples
46 CHK 39 119 21 49 18 39 119 21 49 - yes yes 1977 780217  Shore samples north of Point
Hope
56 CHK 19 94 37 57 14 19 94 37 57 - yes yes 1977 780215  Shore samples, Kotzebue
Sound
66 CHK 31 101 23 65 32 31 101 23 65 - yes yes 1977 780216  Shore samples, Seward Penin-
sula
17 CHK 50 306 64 97 53 45 64 0 O - no no (6/80) (7/80) Shore samples. All sorted
but some ID problems
27 BFT 42 125 41 0 41 42 125 41 O - yes yes 1979 790317  ALUMIAK samples
37 CHK 48 266 22 83 31 41 43 0 0 - no no (8/80) (9/80) Shore samples
47 BFT/CHK 30 187 13 6 14 30 187 13 6 - yes yes 11/79 12/79  Shore samples
57 BFT 44 346 56 29 46 44 346 56 29 - yes yes 1979 790411  Shore samples
18 BFT 0 240120 0 60 0 240120 0O - no no (12/79) {(12/79) Shore samples
38 BFT 0 77 18 19 18 O 77 18 19 - no no (12/79) (12/79) ALUMIAK samples. Some ID's
require verification
TOTALS 572 2730 566 667 389 560 2265 480 468 -

Last digit  S=Substrate
is year of B=Benthos

field activity E=Epibenthos

0B=0ther, biol.

P=Plankton

2Analysis of
plankton not

rep

orted

C%=Coded

P*=Punched
SDates in parentheses
are estimates
®Six digit numbers
are NODC file ID's.




I11.

RESULTS AND PRELIMINARY INTERPRETATIONS

A. Boulder Patch Biology: Up to date results of on-going in situ experi-
ments will be presented in the annual report after data have been ade-
quately analyzed and taxonomic work completed. Preliminary data
analyses show a decrease in algal linear growth from the spring in both
species of Laminaria. Differences in total net linear growth in Lamin-~
aria solidungla exposed to different conditions of ice cover have been
documented. Water turbidity and sedimentation increased markedly since
the May sampling period.

B. Trophic Relationships of the Arctic Shallow Water Marine Ecosystem -
July 1 to September 30, 1979. D. E. Schneider with the assistance of
D. Banner and J. Hanes.

The trophic experiments conducted during the summer of 1979 were de-
signed to fill in some existing data gaps from our previous work and to
extend our understanding of the importance of detritus and deposit feeding
in the Beaufort Sea shallow water ecosystem. Only a brief outline of the
experiments and some preliminary results will be presented in this Quarterly
Report. A detailed report of these studies will appear in the 1979 Annual
Report following complete analysis of the data.

Sediment Feeding Experiments

In 1978 Gammarus setosus, a common amphipod, was found to ingest fine
sediments deposited in nearshore gravel during the period of ice cover. The
ability of this species to assimilate organic material from these sediments
was investigated. Sediment that would pass through a 63u screen was pre-
sented to G. setosus held in small static volumes of seawater. The organic
content of the sediment and the freshly produced fecal pellets was deter-
mined using the dichromate wet oxidation method described by Strickland
and Parsons (1968). Preliminary data analysis indicates that the organic
assimilation, calculated according to Conover (1966), is about 32 percent.
G. setosus is therefore capable of deriving nutrition from the fine sedi-
ments that collect nearshore during the period of ice cover. G. setosus
appea: - ... ‘arge numbers as the shore lead develops in late spring and
seems to be actively using this food source at that time.

In an attempt to estimate the 1iving microbial biomass associated with

the above sediments, the ATP content was measured (Holm-Hansen and Booth,
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1966). A mean vaTue of 1.65 x 10™° ug ATP/mg dry weight was obtained for
the sediment samples analyzed. Assuming a C:ATP ratio of 285:1 (Holm-
Hansen, 1973), the estimated 1iving microbial carbon is 4.7 x 10™"* mg C/mg
dry sediment. The total carbon content of the sediment, estimated by
dichromate wet oxidation, is 2.93 x 1072 mg C/mg dry sediment. Therefore
the 1iving microbial biomass only constitutes about 1.6% of the total car-
bon associated with this sediment. Presumably a large proportion of the
organic matter assimilated by G. setosus when feeding on these sediments
is in the form of particulate organic detritus and adsorbed organic ma-
terials. A similar attempt to measure the ATP content of fecal pellets
derived from sediment feeding was unsuccessful. The ATP content of the
fecal pellet extracts was too low to be reliably measured with the pro-
cedure employed.

Organic Assimilation of Peat Particle Size Fractions

The ability of G. setosus to assimilate organic matter from a series of
different peat particle size fractions was investigated in 1978 and positive
Conover's (1966) percent assimilations were only found with particles >425y
in diameter. This experiment was repeated twice in 1979 using two differ-
ent size classes of G. setosus. The organic content of food and feces was
determined by weight Toss upon ignition in a muffle furnace (500°C for two
hours). The experimental procedure was similar to that used in 1978 except
that in some cases where the fecal material was not produced as well formed
pellets, feces were collected on pre-ashed and tared Whatman GF/c glass
fiber filters prior to dry weight and ash weight determinations. Tables
2 and 3 show the organic content of the peat fractions and feces as well
as the organic assimilation. The assimilation efficiencies were high over
a much greater range of peat particle sizes in these experiments than was
found in last years experiment. The only negative assimilation occurs with
the <63u particles when fed to large G. setosus. Small individuals appear
to be able to utilize organic matter even from the smallest particles in-
vestigated.

Ground Peat Organic Assimilation

To further investigate the effect of particle size on organic assimila-
tion of peat the following experiment was set up. Coarse peat, 71050 in
particle diameter, was dried in an oven at 60°C for several days. Half of
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TABLE 2. Gammarus setosus Peat Size Fraction Assimilation Efficiency.
‘Large sized (>15mm body length) individuals were used in this experiment.

Peat Feces Conover's
Peat % % %
Size Fraction Organic Organic Assimilation
>1050u 66.2 23.4 84.4
425 < x < 1050u 65.8 21.8 85.5
202 < x <425y 65.3 25.1 82.2
102 < x < 202y 60.6 25.4 77.9
63 <x <102y 39.7 21.4 58.6
<63u 16.3 21.2 -38.2

TABLE 3. Gammarus setosus Peat Size Fraction Assimilation Efficiency.
Small sized (<12mm body Tength) individuals were used in this experiment.

Peat Feces Conover's
Peat % % %

Size Fraction Organic Organic Assimilation
>1050u 67.1 34.4 74.3
425 < x < 1050u 69.2 25.4 84.8
202 <x <425y 69.7 36.7 74.8
102 <x <202y 65.7 21.0 86.1
63 <x <102 48.7 10.4 87.8
<63y 16.2 8.4 52.6
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this material was ground in a Wiley Mi1l to pass an 80 mesh screen. Samples
of both coarse peat and the ground peat were rehydrated in Millipore fil-
tered sea water for three hours and then fed to small sized G. setosus.
Analysis of the organic content of food and feces was by weight Toss upon
ignition in a muffle furnace (500°C for two hours). No significant differ-
ence was found between the organic content of the food (74.0% organic for
ground peat vs. 72.2% organic for unground) or the feces (52.1% organic for
feces from ground peat vs. 53.9% organic'for feces from unground peat). The
Conover's percent assimilations were 61.8 and 54.9 for the ground and un-
ground peat experiments respectively. This suggests that particle size per
se does not influence organic assimilation and that the organic content of
the particle size class is apt to be a more important determinant of as-
similation capability.

1%C-1abelled Cellulose Oxidation

The high assimilation efficiencies shown by G. setosus when feeding on
peat suggested that this species may have some ability to digest the re-
sistant structural carbohydrates found in plant cell walls. Experiments
were set up in collaboration with Don Schell (RU357) to determine if G.
setosus is capable of oxidizing Cellulose - (.

Experiment number one was carried out in the dark and at a temperature
of 8.5°C. Six 2% erlenmeyer flasks were set up each containing one of the
following combinations:

A. Seawater (15%, salinity) only.

Seawater + 9 G. setosus

Seawater + Peat (Ca.80 mg dry weight)
Seawater + Peat + 9 G. setosus
Seawater + Peat + 9 G. setosus

F. Seawater + Peat + HgC%, (poisoned control)

At time O approximately 120 ug of cellulose - ™C was added to each flask.
Flasks were sampled at approximately 0, 4, 8, and 18 hours. At each sampling
period a water sample was removed and the Tabelled CO, was stripped into a
CO. absorbant for scintillation counting using a nitrogen gas train. Three

m O O o

G. setosus were removed at each of the last three sampling periods. The
guts of these animals were dissected from the bodies and these were placed
in separate scintillation vials for counting. Preliminary analysis of the
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amount of MCO, appearing in the water samples indicates that over the 18
hour period, those flasks with G. setosus consumed and released as G0
approximately 4.6% of the added label. In contrast, the sample containé
ing only sea water and peat consumed and released only 1.3% of the added
label. The 3.3% difference is presumed to be dye to ingestion and respir-
ation of the label by G. setosus. Analysis of the label appearing in the
guts and bodies of the amphipods removed from the experimental flasks indi-
cates that there was a sequential transfer of label from the gut to the
remaining body tissues during the 18 hour experimental period.

Experiment number two was carried out in the dark and at a temperature
of 0°C. The experimental procedure was similar to that described for the
first experiment except that the guts were not separated from the bodies
of the amphipods when they were prepared for counting. 3iX 2% erlenmeyer
flasks were set up each containing one of the following combinations:

A. Seawater (25 %, salinity) + Peat (Ca. 1.5 mg dry weight)

Seawater + Peat + 24 Onisimus sp.
Seawater + Peat + 24 Onisimus sp.

B
C
D. Seawater + Peat + 9 Gammarus setosus
E. Seawater + Peat + 9 Gammarus setosus

F. Seawater only.

Preliminary analysis of the C0,appearing in the water samples over the
18 hour experimental period indicates that the flask containing sea water
plus peat consumed and released as C0, about 2% of the added label. The
two flasks containing Onisimus sp. oxidized 1.95 and 1.83% of the added
label, suggesting that this species of amphipod cannot oxidize cellulose.
The two flasks containing G. setosus oxidized 3.40 and 3.17% of the added
label, again indicating that this species can digest cellulose. The flask
containing seawater alone only oxidized 0.8% of the label.

It seems likely from these tracer experiments that G. setosus is able
to assimilate a high proportion of the organic matter in peat because of
its ability to oxidize cellulose. It is not known if this capability is
the result of symbiotic cellulytic gut microbes or direct cellulose activity
in the gut of this species. Some of the antibiotic experiments described
below may shed some light on this question.

The following experiments have been run during the latter part of
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August and early September, but data analysis is not complete enough to
provide preliminary results at this time.

Eroding Tundra Peat Organic Assimilation

During the summer of 1978 it was found that G. setosus was not capable
of assimilating organic matter from peat derived from an eroding tundra
bank that had not yet entered the marine system. This result was surpris-
ing in that very high assimilation efficiencies were obtained for peat that
had been in the marine system for some time. In view of this discrepancy
the experiment was repeated again this summer using both fresh eroding
tundra peat and some that had been soaked in raw seawater for one week.
The experimental procedures were those described for the 1978 experiments.
In addition the ATP content of both fresh and raw seawater soaked eroding
tundra peat has been measured to estimate the microbial biomass associated
with this material.

Antibiotic experiments
An effort has been made to investigate the importance of microbial popu-
lations in determining the level of assimilation of peat by G. setosus. A

series of experiments have been run in which either the peat or the amphi-
pods or both have been treated with antibiotics (neomycin - SO, and strepto-
mycin - SO, both at 50 mg/liter) for two days prior to the determination of
assimilation efficiency. The following combinations have been run:
A. Antibiotic treated peat fed to untreated amphipods in Millipore
filtered seawater containing no antibiotics.
B. Untreated peat fed to antibiotic treated amphipods in Millipore
filtered seawater containing no antibiotics
C. Antibiotic treated peat fed to antibiotic treated amphipods in
Millipore filtered seawater containing no antibiotics.
D. Antibiotic treated peat fed to untreated amphipods in Millipore
filtered seawater containing antibiotics.
E. Untreated peat fed to untreated amphipods in Millipore filtered
seawater containing no antibiotics.

Laminaria Qrganic Assimilation

A single experiment was conducted during the summer of 1978 to determine
whether G. setosus could assimilate organic matter from kelp fragments. This

experiment was repeated during this summer using pieces of Laminaria saccharina.
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Other experiments scheduled to be completed before September 30.

As experiments are still being run while this report is being written
the above list is not complete for the entire reporting period. We antici-
pate running at least one experiment in which peat has been soaked in
Prudhoe Bay crude oil and the effect of this treatment on assimilation of
peat by G. setosus is evaluated. The ATP content of coarse peat and of G.
setosus feces derived from feeding on this fraction will be measured if
time permits. It is hoped that this will provide information on the utili-
zation of microbial populations which inhabit the peat. Finally we hope to
begin some experiments on the assimilation of organic material from sedi-
ments by deposit feeding polychaete worms or bivaive molluscs.
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C.

Stress-strain Relationships in Arctic Salt Marshes

1.

Both sites were visited and experiments were assayed for plant cover;
additionally, salinity, albedo and several measures of soil strength
were determined for the four communities treated in 1977 and the two
treated in 1978 at each site. A detailed analysis of these results
is under way. Measurements were also made to give an estimate of
the effects of goose grazing, and a vehicle track made early in 1978
and monitered that season was again studied. Whole plants of the
five dominant species that had grown in the experimental sand over-
lays were removed carefully and dissected in the laboratory to esti-
mate the ratio of above ground to below ground live weight.

Using the same analytical protocols of previous summers two columns
of data (1979) may be added to the table of half-effects and the
following conclusions tentatively drawn:

a. The higher altitude communities of both locations showed clear
signs of recovery from applied crude oil. This was especially
apparent at the southern location.

b. When an additional stress of a marginal location with high soil
salinities was present (Prudhoe, C. sub-1977 application; Kotze-
bue, Puccinellia-1978 application), the toxic effects of 07l
were enhanced and showed poor recovery the second and third
growing seasons. A detailed analysis of this interaction is
is progress.

c. The ratio of half-effect levels of 0i1 at Prudhoe to those at
Kotzebue indicates the more northern community is relatively
over six times more sensitive to oil toxicity than the southern
community. In comparison, sand in the north showed only two
to three times the effect it did in the south and the band of
kill in the northern community caused by vertical cuts was
about double the width found in the south. The tolerance of
closely spaced cuts, however, seems to be much greater in the
north (and in the relatively lush Carex subspathacea/ramenskii

sward at Kotzebue).
d. The application of sand effects a clear recovery over the years,

the emergent and invading plants enlarging their cover domains
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so that increasingly deeper overlays are half-covered at the end
of each successive season. The salinity stresses again seem to
hinder this recovery.

Carex subspathacea (and C. ramenskii) will dominate at high

siltation rates because of their extensive investment in rhizome.
(Above ground parts are only one-fifth of the total live plant.)
These may grow some ten centimeters yr ! buried 5-10 centimeters
in turf organically toughened by their remains.

In contrast, Puccinellia with only half of its biomass under-
ground in a simple root system can survive more severe salinity
stresses and avoid deeply anerobic conditions by its prostrate
segmenting leaf/stem structure above ground. In a stable or
stowly eroding marsh it characteristically Tives at the lowest
levels, is the most sensitive to oil of all the saltmarsh plants,
and is the most pleomorphic in response to nano-climates. Again,
5-10 centimeters of extension (more to the south) may be put out
by this plant in surface runners which grow in Tate season.

These float up into high waters because of air trapped in ribbed
Tipophilic young surfaces. These runners detach easily and,
along with the abundant pieces of both dominant marsh plants cut
and Tost in the sloppy feeding of brant, are the primary mode of
spread of Puccinellia. It will grow only if stranded in a region
of low sedimentation.

e. The recovery from vertical cutting in otherwise relatively un-
stressed communities again showed improvement since last year:
the ki1l bands narrowed except in the Puccinellia at Kotzebue.
However, the half-effects, based on the communities' responses
to intense cutting remain mixed and difficult to interpret.

Preliminary analyses of the soil strength measures showed a weaken-

ing of soil integrity at several scales as plant cover is reduced in

high stress situations. These results, still in analysis, offer a

strong link between the vigor of the plant community and the erosi-

bility of the saltmarsh habitat.
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TABLE 4.

Half effects of stresses applied to Arctic salt marshes.

STRESSOR APPLIED -~ 1977 APPLIED -- 1978
1977 1978 1979 1978 1979
Half-effect -- Titers m 2
0IL
Prudhoe
Carex ursina 1.7 .82 4.3 48 .63
C. subspathacea .4 .07 .16 .68 3.7
Kotzebue
C. sub/ram [high 4.7 high 5.7 17.0
Paccinellia 25] .14 8.3 .88 .23
RATION OTZ/PUO -— 5.5 2 6.5 8.0
Half-effect -- cm
SAND
Prudhoe
C. ursina 3.8 3.7 5.0 1. 2.5
C. subspathacea 4,7 5.4 4.1 1.5 2.1
Kotzebue
C. sub/ram 5.3 7.1 12.1 6.5 9.0
Puccinellia 5.1 5.2 7.8 3.9 3.3
RATIO QTZ/PUO 1.2 1.4 2.2 3.4 2.7
cuts - cm'l; [or] cm ki1l band width
Half-effect
CUTS
Prudhoe
C. ursina -- -— - 8.2[5] .50[3.4]
C. subspathacea .39 .60 - .61[5] .69[2.07
Kotzebue
C. sub/ram -- -- -- .25[2] .92[.02]
Puccinellia .40 .30 .34 .26[2] .18[2.8]
RATIO OTZ/PUO 1.0 .5 .4[.4] .9[.5]
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V.

Preliminary results of the analysis of benthic samples made from RV
ALUMIAK in 1978 are given in appended tables 6-26. The majority of
these samples were made in the Stefansson Sound-Lefingwell Lagoon
region inside the chain of Maguire-Stockton-McLure Islands. The bio-
mass and number of organisims per m? in these samples is markedly
higher than that in samples taken elsewhere in the Beaufort Sea at
comparable depths. This difference is evident in Table 5 (below).
Data on which Table 5 is based have been presented in our annual re-
port for 1979 or are those in Tables 6-26. The 1977 data from the
Canning River to Prudhoe Bay area were taken largely from outside the
islands. Table 5 indicates that the benthic biomass inside Stefansson
Sound-Lefingwell Lagoon is about 6 times that outside the barrier is-
lands and that benthic organisms inside the islands are 6 times as
numerous as they are outside.

PROBLEMS ENCOUNTERED: None

lincludes estimates from original contract (fiscal 1975) and modifications
1-10 (through fiscal 1979)

2Western Washington University Controller's Office estimates allowable over-
head at $142,284.

3Amounts in parentheses are estimates of expenditures authorized for winter
process studies.

“Estimated September expenditures are $12,000 of which $3,000 will be expen-
ditures for winter process addendum to contract (mod. 10).
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TABLE 5.

Mean of stations means of wet weight biomass (g'm=2) and number

(n-m=2) of macrobenthonic animals in the Beaufort Sea nearshore/inshore

region in 1977 and 1978.
Smith-McIntyre grab screened through 0.423 NITEX.

The data are derived from catches of 0.1m?
The 1977 stations were

mostly from outside the barrier island chain and those visited in 1978
were mainly inside the islands.

East of Canning

Canning River to

Stump Island to

Cape Halkett to

River Prudhoe Bay Cape Halkett Point Barrow
YEAR 8 stations 12 stations-1977 | 11 stations-1977 13 stations
15 stations-1978 | 6 stations-1978
g'm? n.m? gm-? n-m2 g-m? n-m=? | gem? nem?
1977 126.07 2,157.62| 18.97 2,045.50 |27.86 4,569.48 |(43.88 4,090.38

1978

121.05 11,885.88

48.81 3,130.58
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TABLE 6. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m? at Station F@E(70°11.2' N; 146°05.7' W, 2.6 m depth) in August, 1978. Data are derived from catch
of 0.1 m? Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m? in at least one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONQMIC SAMPLE _ % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m*
POLYCHAETES 14.55 29.59 29.54 26.51 25.05 54 Prionospio cirrifera, Ampharete vegda, Tharyx spp,

Chaetozone setosa, Terebellides stroemi

OL IGOCHAETES 0.01 0.06 0.02 0.01 0.03 0
GASTROPCDS 0.30 0.46 0.5 0.19 0.38
BIVALVES 9.26 28.34 1.14 9.04 11.95 26 Portlandia arctica, Cyrtodaria kurriana
ISOPODS
AMPHIPODS 2.57 2.18 3.45 3.68 2.9/ 6 Onisimus glacialis, Pontoporeia affinis, Pontoporeia femorata
OTHER 6.70 4.45 8.79 4.50 6.1l 13 Priapulus caudatus, Halicryptus spinulosus, Ostracods
T 33.39 65.08 43.50 43.93 46.48 100

)

n/m

POLYCHAETES 7,978 20,769 16,031 19,356 16,033.50 55 Pricnospio cirrifera, Tharyx spp., Chone sp., Ampharete
vega, Sphaerodoropsis minuta, Terebellides stroemi,
Chaetozone setosa, Pygospio elegans, Spio fillicornis,
Eteone Tonga

OLIGOCHAETES 50 320 70 70 127.50 O
GASTROPQODS 40 70 100 100 77.50 0 Cylichna occulta!
BIVALVES 150 180 140 70 135.00 0 Portlandia arctica
ISOPQDS
AMPHIPQDS 460 750 460 600 567.50 2 Onisimus glacialis, Pontoporeia femorata, Pontoporeia affinis
OTHER 410 3,700 36,384 7,317 11,952.75 41 Halicryptus spinulosus, Diastylis sulcata, Ostracods!
z 9,088 25,789 53,185 27,513 28,893.75 98

REMARKS: silt, peat, sand
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TABLE 7. 1978 ALUMIAK DATA: MWet weight biomass and number of individuals of six categories of macrobenthonic
animals/m® at Station FIA (70°11.1' N; 146°14.3' W, 3 m depth) in August, 1978. Data are derived from catch
of 0.1 m* Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m? in at least one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE ~ % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?_
POLYCHAETES 9.31 29.93 25.32 18.00 20.64 45 Ampharete vega, Terebellides stroemi, Scolecolepides
arctius
OLIGOCHAETES 0.01 0.01 0.01 0.01 0
GASTROPODS 0.23 0.25 0.12 0
BIVALVES 2.21 2.9 5.90 0.51 2.90 6 Portlandia arctica!
ISOPODS 11.77 16.55 7.08 15 Saduria entomon!
AMPHIPODS 1.16  1.85 1.89 2.54 1.86 4 Pontoporeia femorata
OTHER 11.08 25.87 13.64 4.26 13.71 30 Corymorpha sp., Halicryptus spinulosus,Ostracods, Hydroid,
I 35.77 60.87 63.30 25.32 46.3?2 100 unk.
n/m?

POLYCHAETES 2,039 6,161 2,441 4,791 3,858.00 37 Scolecclepides arctius, Tharyx spp, Chone sp, Ampharete
vega, Prionospio cirrifera, Pygospio elegans, Sphaero-
doropsis minuta, Terebellides stroemi

OLIGOCHAETES 30 30 40 25.00

GASTROPODS 20 10 7.50

BIVALVES 60 40 70 90 65.00

ISOPODS 10 10 5.00 0

AMPHIPQDS 70 1,000 a0 150 327.50 3 Pontoporeia femorata

OTHER 13,268 5,114 5,646 1,010 6,259.50 59 Corymor?ha sp,_Ostracods! Hydroid, unk., Halicryptus spinulosus,
) 15,497 12,355 8.257 6,08 10,547.50 100 ' ¥51S litoralis

REMARKS: sand peat
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TABLE 8. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m? at Station F2A (70°12.1' N; 146"24.3' W, 3.5 m depth) in August, 1978. Data are derived from catch

of 0.1 m? Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the

sample by either 1.0 g of wet weight biomass or 100 individuals/m? in at least one sample. If followed by !, the

species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE ~ % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?
POLYCHAETES 13.69 15.46 15.07 7.66 12.97 67 Anaitides groenlandica, Travisia forbesii, Scolecolepides

arctius, Chone sp, Ampharete vega, Maranzelleriasp.,
Chaetozone setosa

OLIGOCHAETES 0.27 0.19 0.17 0.16 1
GASTROPGDS 0.09 0.02 0
BIVALVES 3.73 2.17 (0.94 1.20 2.01 10 Liocyma fluctucsa, Boreacola vadosa
1SOPODS
AMPHIPODS 0.74 0.86 0.40 2
OTHER 8.80 2.06 2.74 1.72 3.83 20 Nemertean,unk, Molgula sp, Ostracods
z 27.23 20.74 18.92 10.67 19.39 100
n/m?

POLYCHAETES 3,963 3,369 2,774 3,773 3,469.75 27 Chaetozone setosa, Spic filicornis, Chone sp, Tharyx sp,
Ampharete vega

OLIGOCHAETES 1,440 1,690 700 1,780 1,402.50 11 Tubificidae,Enchytraeidae!

GASTROPODS 10 2.50 0
BIVALVES 1,820 1,850 790 1,530 1,497.50 12 Boreacola vadosa! Liocyma fluctuosa
I1SOPODS
AMPHIPQODS 130 30 43.00 O
OTHER 7,320 7,397 6,49 4,040 6,313.25 50 Ostracods!
z 14,673 14,336 10,760 11,133 12,725.50 100

REMARKS: sand, peat
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TABLE 9. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m’> at Station F4B {70°12.1' N; 146° 41.4' W, 5m depth) in August, 1978. Data are derived from catch

of 0.1 m* Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the

sample by either 1.0 g of wet weight biomass or 100 individuals/m?® in at least one sample. If followed by !, the

species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE _ % OF PRINCIPAL
CATEGORY A B c D X TOTAL SPECIES
g/m?

POLYCHAETES  49.98 18.30 26.49 108.41 50.80 13 Haploscoloplos elongata, Prionospio cirrifera, Melanis Toveni,
Terebeilides stroemi, Nereimyra aphroditoides, Lumbrinereis
fragilis, Chone sp, Ampharete vega, Maldanidae, unk.

OLIGOCHAETES 0.01 0.01 0.00 0.00 0.01 0
GASTROPGDS 0.35 0.40 0.90 12.13 3.45 1 Amauropsis purpurea!
BIVALVES 239.15 345.15 297.81 312.32 298.59 78 Astarte Borealis! Liocyma fluctuosa, Cyrtodaria kurriana,
Astarte monteguei, Portlandia arctica, Astarte sulcata,
Macoma calcarea
ISOPQDS
AMPHIPODS 1.80 0.27 1.72 0.23 1.01 0 Atylus carinatus, Pontoporeia femorata!
OTHER 39.47 21.85 23.78 22.81 26.93 7 Anemone, unk., Nemerteans, Ostracods, Priapulus caudatus,
Halicryptus spinulosus, Holothoroid, unk.
z 330.76 385.98 350.70 455.61 380.77 99
n/m*

POLYCHAETES 8,711 8,059 7,595 6,420 7,696.25 49 Chone sp., Tharyx spp., Nereimyra aphroditoides, Prionospio
cirrifera, Aricidea suecica, Lumbrinereis fragilis,
TerebeTlides stroemi, Ampharete vega, Spio filicornis, Mal-
danidae, unk., Exogone naidina, {continued in remarks)

OLIGOCHAETES 20 60 20 10 27.50 0
GASTROPODS 200 180 270 100 187.50 1 Cylichna occulta
BIVALVES 260 270 310 180 257.50 2 Liocyma fluctuosa, Astarte borealis
ISOPODS
AMPHIPODS 270 70 190 50 145.00 1 Pontoporeia femorata!
OTHER 7,912 5,836 15,410 160* 7,329.50 47 Halicryptus spinulosus, Ostracods!
z 17,373 14,475 23,795 6,930 15,643.25 99
REMARKS: silt, sand, peat (continued from above) Haploscoloples elongata,

NO OSTRACODS | Schistomeringos sp., Sphaerodoropsis minuta
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TABLE 10. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m? at Station F5A (70° 10.7' N; 146° 52.5' W, 3 m depth} in August, 1978. Data are derived from catch
of 0.1 m? Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m® in at least one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE ~ %OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m*
POLYCHAETES 8.36 6.94 13.53 7.6% 9.13 47 Scolecolepides arctius, Chaetozone setosa, Prionospio

cirrifera, Tharyx sp., Chone sp., Terebellides stroeni,
Arenicola marine

OLIGOCHAETES 0.01 0.02 0.16 0.12 0.08 0

GASTROPODS 0.04 0.01 0

BIVALVES 14.61 3.04 1.13 6.26 6.26 32 Portlandia arctica!

ISOPODS 2.49  0.91 0.85 4 Saduria entomon

AMPHIPQDS 0.46 1.12 1.65 2.24 1.37 7 Boeckosimus affinis

OTHER 1.54 1.15 1.15 2.83 1.69 § Mysis relicta, Ostracods!
z 27.47 13.18 17.82 19.28 19.39 99

n/m?

POLYCHAETES 1,148 808 3,104 3,225 2,071.25 74 Tharyx spp., Chaetozone setosa, Prionospio cirrifera,
Scolecolepides arctius, Ampharete vega, Chone sp.

OLIGOCHAETES 10 30 360 260 165.00 6 Tubificidae, unk!

GASTROPODS 30 7.50 0

BIVALVES 60 30 60 160 77.50 3

ISOPQDS 10 10 5.00 0

AMPHIPQODS 30 30 70 110 60.00 2

OTHER 70 140 400 1,090 425.00 15 Nemerteans, unk, Halicryptus spinulosus, Ostracods!
Z 1,328 1,048 3,994 4,875 2,811.25 100

REMARKS: silt, sand, peat




TABLE 11, 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m®> at Station G@A (70° 14.0' N; 147° 06.0' W, 6 m depth} in August, 1978. Data are derived from catch
of 0.1 m® Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m® in at least one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at Teast one sample.

TAXONOMIC SAMPLE ~ % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?
POLYCHAETES 17.81 34.81 22.47 29.28 26.09 8 Praxillella praetermissa, Cirrophorus sp, Maldanidae, unk.,

Ampharete vega, Microclymene pacifica, Nephtys ciliata, Am-
phicteis sundevalli, Terebellides stroemi, Ampharete acuti-
frons, Tharyx sp., Euchone analis, Prionospiocirrifera

OLIGOCHAETES 0.74 0.26 0.18 0.19 0.34 0
GASTROPQDS 0.22 7.26 0.22 0.68 2.10 1 Plicifusus sp., Oenopida sp.
BIVALVES 426.44 240.69 197.83 221.87 271.71 85 Astarte borealis! Pandora glacialis, Liocyma fluctuosa,
Astarte monteguei, Macoma calcarea
ISOPODS 37.05  7.70 5.93 12.88 4 Saduria sibini, Saduria entomon! Saduria sibirica
AMPHIPODS 1.08 1.67 0.43 0.70 0.9/ 0 Atylus carinatus
% OTHER 8.09 3.29 1.92 2.32* 3.9 1 Moigula sp., Ostracods! Holothuroid unk, Priapulus caudatus
z 491.43 295.68 223.05 260.97 318.00 99
n/m?

POLYCHAETES 8,041 10,988 9,190 7,260 8,869.75 30 <{irrophorus sp., Exogone naidina, Tharyx spp., Lumbrinereis
minuta, Prionospio cirrifera, Aricidea suecica, Microcly-
mene pacifica, Apistobranchus tullbergi, Ampharete acuti-
frons, Haploscoloplos elongatus {continued in remarks)

OLIGOCHAETES 1,600 830 400 320 787.50 3 Tubificidae!

GASTROPODS 40 150 60 70 80.00 O
BIVALVES 330 220 260 20 222.50 1 Astarte borealis!
ISOPODS 1,190 160 100 362.50 1 Saduria sibini! Saduria sibirica!
AMPHIPODS 60 230 140 370 200.00 1 Pontoporeia femorata!
OTHER 10,189 14,654 3,773 49,049 19,416.25 65 Brachydiastylis resima, Leptognathia gracilis, Ostradocs!
! ) 21,450 27,232 13,823 57,249 29,938.50 101
REMARKS: silt, peat, sand (continued from above)} Praxillella praetermissa, Tere-
bellides stroemi, Ampharete vega, Nereimyra aphrodi-
*(red algae - 42.38 g) toides, Brada villosa
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TABLE 12. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m® at Station G@B (70° 12.6' N; 147° 00.0' W, 5.3 mdepth) in August, 1978. Data are derived from catch
of 0.1 m? Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 jndividuals/m? in at least one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXQNOMIC SAMPLE % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?
POLYCHAETES 24.68 23.52 19.75 24.03 23.00 15 Haploscoloplos elongata, Amphicteis sunduvalli, Ampharete

acutifrons, Terebellides stroemi, Prionospio cirrifera,
Chone duneri, Maldanidae, unk., Tharyx sp.

OLIGOCHAETES ©0.08 0.31 0.31 0.26 0.24

GASTROPODS 0.01 0.04 0.65 0.18
BIVALVES 117.38 122.49 86.41 116.10 110.60 72 Astarte borealis! Portlandia arctica, Liocyma fluctuosa,
Astarte sulcata, Macoma caicarea, Musculus discors
1SOPODBS 18.24 4.56
AMPHIPODS 7.45 4.3 2.05 8.32 5.70 4 Haploops tubicula!
OTHER 4.27 24.01 4.48 3.23 9.00 6 Ostracods, Mysis sp., Halicryptus spinulosus, Nemerteans,
L 153.87 175.33 133.00 170.93 153.28 100 Unk-» Priapulus caudatus

n/m*

POLYCHAETES 5,250 10,714 10,835 8,800 8,899.75 61 Prionospio cirrifera, Ampharete acutifrons, Cirrophorus sp.,
Aricidea suecica, Haploscoloplos elongata, Ampharete vega,
Lumbrinereis fragilis, Exogone naidina, Terebellides
stroemi, Allia sp., Tharyx spp., (continued in remarks)

QL IGOCHAETES 410 1,080 1,250 750 872.50 6 Tubificidae!

GASTROPQODS 10 60 60 32.50

BIVALVES 210 230 140 110 172.50 1

1S0P0ODS 10 2.50 O

AMPHIPQODS 270 730 490 170 415.00 3 Haploops tubicula!

OTHER 7,127 390 4,864 4,600 4,245.25 29 Ostracods! Nemerteans, Brachydiastylis resima, Mysis sp.
T 13,277 13,204 17,579 14,500 14,640.00 100

REMARKS: silt, sand, peat {(continued from above) Chone duneri, Maldanidae, unk.,

Chone sp., Ophryotrocha sp., Schistomeringos sp., Sphaero-
doropsis minuta, Nereimyra aphroditoides, Spio filicornis
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TABLE 13. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrcbenthonic
animals/m? at Station G@C {70° 15.5' N; 147°00.0' W, 5.3 m depth) in August, 1978. Data are derived from catch
of 0.1 m* Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m* in at Teast one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at Teast one sample.

TAXONOMIC SAMPLE % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?
POLYCHAETES 16.04 13.64 23.50 11.26 16.11 7 Prionospioc cirrifera, Aricidea suecica, Maldanidae,

unk., Tharyx spp., Haploscoloplos elongata

QLIGOCHAETES 2.01 1.15 1.59 0.41 1.29 1 Tubificidae, unk!
GASTROPODS 0.91 113.06 0.16 2.25 29.10 12 Neptunea heros! Polinices sp, Natica sp.
BIVALVES 77.30 143.01 354.00 141.25 178.89 73 Astarte sulcata, Astarte borealis! Portlandia arctica, Ma-
coma calcarea, Liocyma fluctuosa, (continued in remarks)
1SOPODS 24.68 3.74 28.09 14.13 6 Saduria sibirica, Saduria sabini
AMPHIPODS 1.68 2.78 4.57 2.79 2.9 1 Pontoporeia femorata!
OTHER 0.46 3.74 0.78 1.23 1 Halicryptus spinulosus, Anemone, unk.
b 123.08 281.12 412.69 157.96 243.73 101
n/m?

POLYCHAETES 7.725 6,785 7,324 2,338 6,043.00 57 Prionospio cirrifera, Aricidea suecica, Cirrophorus sp,
Chone sp., Tharyx spp., Ophryotrocha sp., Sphaerodor-
opsis minuta

OLIGOCHAETES 4,120 1,820 2,890 420 2,312.50 22 Tubificidae, unk!

GASTROPODS 60 20 30 10 45.00
BIVALVES 530 570 710 430 560.00 5 Portlandia arctica, Liocyma fluctuosa
1S0PODS 40 40 50 32.50 0
AMPHIPODS 460 1,070 1,240 300 767.50 7 Aceroides latipes, Melita formosa, Pontoporeia femorata!
QTHER 110 60 3,097 816.75 8 O0Ostracods!
bX 13,045 10,365 15,401 3,498 10,577.25 99
REMARKS: silt, sand, peat (continued from above) Nucula belloti, Clinocardium sp,

Thyasira fluctuosa, Astarte monteguei
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TABLE 14. 1978 ALUMIAK DATA:

Wet weight biomass and number of individuals of six categories of macrobenthonic

animals/m? at Station G2A({70° 17.5' N; 147°20.0" W, 5.3 m depth) in August, 1978. Data are derived from catch
of 0.1 m® Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the

sample by either 1.0 g of wet weight biomass or 1001

ndividuals/m? in at least one sample. If followed by !, the

species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONQMIC SAMPLE _ % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m*
POLYCHAETES 6.50 6.33 9.62 9.52 7.99 11 Marenzelleria sp., Terebellides stroemi
OLIGOCHAETES 0.0 0.02 0.02 0.01 0.04 0
GASTROPODS 0.18 0.03 0.46 2.33 0.75 1 Polinices sp.!
BIVALVES 5.64 123.36 84.41 22.33 58.94 83 Liocyma‘ﬂuctuosa,Thracﬁdae,unk.,Traviﬁa forbesi,
Astarte Monteguei, Boreacola vadosa, Astarte borealis
1SOPODS Astarte sulcata
AMPHIPODS 0.17 2.8 4.30 0.33 1.92 3 Acanthostepheia behringiensis!
OTHER 0.82 0.47 0.60 2.30 1.05 1 Mysis litoralis
z 13.40 133.07 99.41 36.88 70.68 99
n/m?
POLYCHAETES 885 860 711 1,054 877.50 18 Marenzelleria sp., Chone sp., Ampharete vega, Spio
filicornis
OLIGOCHAETES 1,000 410 300 130 460.00 10 Enchytraeidae, unk.!
GASTROPODS 20 10 30 20 20.00 ¢
BIVALVES 1,380 1,670 2,300 3,710 2,265.00 47 Boreacola vadosa! Liocyma fluctuosa, Thraciidae, unk., Astarte
monteguei, Astarte borealis
ISQPOBS
AMPHIPQDS 210 160 320 210 225.00 5 Corophium sp.
OTHER 760 590 910 1,460 930.00 19 Ostracods, Leptognathia gracilis
z 4,255 3,700 4,571 6,584 4,777.50 99

REMARKS: sand
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TABLE 15. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m® at Station G3C {70° 16.0' N; 147° 38.0' W, 5 m depth) in August, 1978. Data are derived from catch
of 0.1 m® Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m® in at least one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?
POLYCHAETES 13.29 16.11 57.24 18.57 26.30 18 Anaitides groenlandica, Ampharete vega, Chaetozone setosa,

Haploscoloplcs elongata, Terebellides stroemi, Euchone
analis, Tharyx spp., Maldanidae, unk.

OL IGOCHAETES 0.02 0.01 C
GASTROPODS
BIVALVES 6.18 22.53 285.69 7.92 B80.58 56 Liocyma fluctuosa! Macoma sp., Astarte borealis! Macoma
calcarea

I1SOPODS 1.35 121.89 30.81 21 Saduria entomon! Saduria sp.
AMPHIPODS 0.06 0.30 2.10 0.12 0.65 0 Boeckosimus affinis
OTHER 14.58 2.06 2.79 5.37 6.20 4 QOstracods, Halicryptus spinulosus

I 34.11 42.35 347.84 153.87 144.55 99

n/m?

POLYCHAETES 3,804 4,601 11,130 3,686 5,805.25 32 Exogone niadina, Ampharete vega, Chone sp., Tharyx spp.
Chaetozone setosa, Haploscoloples elongatus, Priono-
spio cirrifera, Nereimyra aphroditoides, Lumbrinereis
fragilis, Aricidea suecica, {continued in remarks)

OLIGOCHAETES 30 7.50 0
GASTROPODS
BIVALVES 120 180 210 180 172.50 1 Astarte borealis! Liocyma fluctuosa
ISOPODS * 60 15.00
AMPHIPODS 60 o0 150 60 90.00
OTHER 26,847 7,737 631 13,950 12,291.25 67 QOstracods!
z 30,831 12,608 12,151 17,936 18,381.50 100
REMARKS: sand, silt, peat {(continued from above} Terebellides stroemi, Scolecole-

pides arctius, Maldanidae, unk., Lumbrinereis minuta,
*fragment Exogone dispar
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TABLE 16. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m> at Station G4A(70° 21.2' N; 147° 46.5'W, 5.6 m depth) in August, 1978. Data are derived from catch

of 0.1 m? Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the

sample by either 1.0 g of wet weight biomass or 100 individuals/m? in at least one sample. If followed by !, the

species accounted for virtually all or the number of mass of that taxonomic category in at Teast one sample.

TAXONQMIC SAMPLE _ % QF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
q/m?
POLYCHAETES 18.79 15.15 8.14 2.17 11.06 36 Melanis loveni, Marenzelleria sp., Scaligbregma inflatum,

Ampharete acutifons, Arenicola sp.

OL IGOCHAETES
GASTROPODS 0.00 0.00 0
BIVALVES 13.43 0.93 59.49 0.36 18.55 60 Astarte borealis, Liocyma fluctucsa, Cyrtodaria kur-
riana, Macoma loveni, Astarte monteguei
ISOPODS
AMPHIPODS 0.11 0.02 0.3% 0.02 0.12 0
OTHER 0.07 0.21 3.46 1.84* 1.40 4 Molgula sp!
z 32.40 16.31 71.43 4.39 31.13 100
n/m*
POLYCHAETES 1,255 848 98¢ 351 860.75 57 Prionospio cirrifera, Chaetozone setosa, Maranzelleria
Sp.
QL IGOCHAETES
GASTROPODS 10 2.50 0
BIVALVES 120 70 260 30 120.00 8 Astarte borealis
1SOPODS
AMPHIPQODS 90 40 80 20 57.50 4
OTHER 50 460 1,300 30 460.00 31 Ostracods!
) 1,525 1,418 2,629 431 1,500.75 100

REMARKS: sand, silt (peat)
*0.27g red algae
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TABLE 17. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m® at Station G5A(70° 29.8'N; 147° 53.0'W, 7 m depth) in August, 1978. Data are derived from catch

of 0.1 m* Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the

sample by either 1.0 g of wet weight biomass or 100 individuals/m? in at least one sample. If followed by !, the

species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?.
POLYCHAETES 24.26 14.14 17.90 19.14 18.86 9 Praxillella praetermissa, Travisia forbesii, Maldanidae

unk., Tharyx sp., Sternaspis scutata, Maranzelleria sp.
Haploscoloplos elongata

OL IGOCHAETES 0.02 0.01 0.01
GASTROPODS 1.56 0.04 0.04 0 Solariella sp!
BIVALVES 1.92 311.28 312.48 47.06 168.19 79 Liocyma fluctuosa, Astarte borealis! Macoma moesta,
Nucula bellotii, Macoma loveni
1SOPODS 0.02 0.01
AMPHIPODS 0.04 0.26 0.12 0.28 0.18 0
Bryozoan, Ostracods, Ascidian unk., Holothuroid unk.,
OTHER 40.62 2.40* 33.56 21.06 24.41 12 D¥amphiod1a sp., Golfingia sp.
I 66.86 328.08 365.64 87.59 212.05 100
n/me
POLYCHAETES 11,948 3,087 7,590 9.498 8,030.75 59 Haploscoloplus elongatus, Aricidea suecica, Exogone
naidina, Exogone dispar, Tharyx sp., Maldanidae unk.,
Cirrophorus sp., Ampharete vega, Lumbrinereis fragilis,
Scoloplos armiger, (continued in remarks}
OLIGOCHAETES 40 20 15.00
GASTROPODS 40 20 15.00
BIVALVES 220 140 420 260 260.00 2 Astarte borealis!
I1SOPQODS 20 5.00
AMPHIPQODS 100 40 60 20 55.00
OTHER 6,220 1,380 1,480 11,480 5.140.00 38 Ostracods, Nemerteans, Brachydiastylis resima, Lepto-
' 2 2 2 > 2 . gnathia gracilis
T 18,508 4,647 9,630 21,298 13,520.75 99
REMARKS: sand, gravel, silt, peat {continued from above) Schistomeringos sp.,
N ) Chaetozone setosa, Ampharete acutifrons, Chone sp, Micro-
*(Kelp - 485.52 g) climene sp, Aristobranchus tullbergi, Prionospic cir-

rifera



TABLE 18. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m®> at Station HgB {70°24.3'N; 148° 06.6' W, 5m depth) in August, 1978. Data are derived from catch
of 0.1 m? Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m? in at Tleast one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE _ % OF PRINCIPAL
CATEGQRY A B C D X TOTAL SPECIES
g/m*
POLYCHAETES 15.46 11.04 13.46 9.64 12.40 14 Anaitides groenlandica, Maranzelleria sp., Travisia sp.
OL IGOCHAETES
GASTROPODS 0.08 0.03 0.11 0.06 0
BIVALVES 0.19 0.8 0.07 1.30 0.60 1 Liocyma fluctuosa
ISOPODS
AMPHIPODS 7.49 0.03 0.08 0.03 1.91 2
Eé OTHER 146.79% 34.00 84.14 33.71 74.66 83 Ascidian unk! Molgula sp! Holothurcid! Ostracods
L 170.01 45.92 97.78 44.79 89.63 100
n/m?

POLYCHAETES 1,340 935 1,874 1,096 1,311.25 15 Maranzelleria sp., Prionospio cirrifera, Spio filicornis,
Ampharete vega, Tharyx sp., Chaetozone setosa, Exogone
naidina, Sphaerodoropsis minuta

OLIGOCHAETES

GASTROPODS 30 30 30 22.50 0

BIVALVES 60 30 50 110 62.50

[SOPODS

AMPHIPODS 140 70 120 20 87.50 1 Monoculopsis longicornis

OTHER 370 150 28,612 430 7,390.50 83 Molgula sp! Holothuroid, unk., Ostracods!
L 1,940 1,185 30,686 1,686 8,874.25 100

REMARKS: sand, silt, gravel
*algae - 13.88 g (kelp & Opuntiella}
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TABLE 19. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m* at Station H3G (70° 25.7' N; 148° 32.4' W, 5m depth} in August, 1978. Data are derived from catch
of 0.1 m* Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m® in at least one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE _ % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?_
POLYCHAETES  18.64 2.92 20.88 15.20 14.41 97 Ampharete vega, Terebellides stroemi, Tharyx sp., Chone

sp., Maldanidae, unk., Aricidea suecica, Schisto-
meringos sp.

OLIGOCHAETES 0.01 0.03 0.01 0

GASTROPODS

BIVALVES 0.04 0.01 0

ISQPODS

AMPHIPODS 0.02 0.00

OTHER 0.01 0.02 1.48 0.38 3 Mysis sp.
b : 18.66 2.98 20.90 16.71 14.81 100

n/m?
POLYCHAETES 2,538 2,335 2,486 2,165 2,380.75 97 Chone sp., Tharyx sp., Ampharete vega, Schistomeringos
Sp.

OL IGOCHAETES 20 40 15.00 1

GASTROPODS

BIVALVES 10 2.50 0

I1SOPODS

AMPHI PODS 20 5.00 0

OTHER 140 10 20 42.50 2 Ostracods
z 2,698 2,355 2,505 2,225 ?2,445.75 100

REMARKS: gravel, silt, sand
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TABLE 20.

1978 ALUMIAK DATA:
animals/m® at Station H3H(70° 30.2' N; 148° 32.4' W, 10 m depth)
of 0.1 m? Smith-McIntyre grab screened through
sample by either 1.0 g of wet weight biomass or
species accounted for virtually all or the num

Wet weight biomass and number of individuals of six categories of macrobenthonic

0.423 mm Nitex.
100 individuals/m? in at least one sample.
ber of mass of that taxonomic category in at Teast one sample.

in August, 1978. Data are derived from catch
Principal species are those represented in the
If followed by !, the

TAXONOMIC SAMPLE _ % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m

POLYCHAETES 3.76 8.70 3.82 2.57 4.71 18 Prionospio cirrifera, Scolecolepides arctius
OLIGOCHAETES 0.07 0.18 0.09 0.01 0.09 0
GASTROPODS
BIYALVYES 13.17 29.36 24.77 9.49 19.20 75 Macoma calcarea, Portlandia arctica
1SOPODS 2.31 2.46 1.19 5 Saduria sabini
AMPHIPODS 0.02 0.03 0.01 0
OTHER 0.13 0.03 1.29 0.36 1 Ostracods, unk!

z 17.15 38.27 32.31 14.53 25.56 99

n/m’
POLYCHAETES 1,713 2,925 1,635 1,030 1,825.75 61 Prionospio cirrifera, Cossura Tongocirrata, Tharyx sp,
Chone sp., Aricidea suecica

OLIGOCHAETES 330 420 190 40 245.00 8 Tubificidae!
GASTROPODS
BIVALVES 290 320 350 30 247.50 8 Portlandia arctica
1S0PQODS 10 10 5.00
AMPHIPQODS 20 10 7.50
OTHER 120 30 2,570 680.00 23 O0Ostracods!

z 2,473 3,695 4,765 1,110 3,010.75 100

REMARKS:
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TABLE 21. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m® at Station I3H (70° 33.8' N; 149° 20:.0' W, 5 m depth) in August, 1978. Data are derived from catch

of 0.1 m® Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the

sample by either 1.0 g of wet weight biomass or 100 individuals/m® in at least one sample. If followed by !, the

species accounted for virtually all or the number of mass of that taxonomic category in at Teast one sample.

TAXONOMIC SAMPLE ~ % 0F PRINCIPAL
CATEGORY A B C D* X TOTAL SPECIES
g/m?

POLYCHAETES 0.02 3.09 0.01 1.04 4 Antionella sarsi!
OL IGOCHAETES
GASTROPODS
BIVALVES
1SOPODS 56.10 20.36 25.49 96 Saduria entomon!
AMPHIPODS 0.00 0.00 0
OTHER 0.03 0.28 0.10 0

z 56.15 23.45 (.29 26.63 100

n/m?

POLYCHAETES 50 30 10 30.00 60
OLIGOCHAETES
GASTROPODS
BIVALVES
1S0PODS 10 10 6.67 13
AMPHIPODS 10 3.33 7
OTHER 20 10 10.00 20

z 80 40 30 50.00 100

REMARKS: gravel, sand, silt
*One grab sample inadvertently discarded.




661

TABLE Z2.

1378 ALUMIAK DATA:
animals/m? at Station H4A{70° 27.5' N; 148° 43.3' W, 5 m depth) in August, 1978.
of 0.1 m® Smith-McIntyre grab screened through
sample by either 1.0 g of wet weight biomass or
species accounted for virtually

Wet weight biomass and number of individuals of six categories of macrobenthonic
Data are derived from catch
Principal species are those represented in the
If followed by !, the

least one sample.

0.423 mm Nitex.
100 individuals/m? in at Teast one sample.
a1l or the number of mass of that taxonomic category in at

TAXONOMIC SAMPLE ~ % 0F PRINCIPAL
CATEGORY A B C 3 X TOTAL SPECIES
g/m?

POL YCHAETES 9.24 19.50 10.08 13.32 13.04 90 Scolecolepides arctius, Ampharete vega
OL IGOCHAETES
GASTROPODS
BIVALVES
1SOPODS
AMPHIPODS 0.21 1.77 2.16 1.04 7 Onisimus litoralis, Boeckosimus affinis
OTHER 0.06 1.23 0.42 0.43 3 Mysis relicta

z 9.51 22.50 12.24 13.74 14.50 100

n/m*
POLYCHAETES 375 1,085 618 650 684.50 93 Scolecolepides arctius, Prionospic cirrifera, Chone sp.,
Ampharete vega

OLIGOCHAETES
GASTRQPODS
BIVALVES
ISOPODS
AMPHIPODS 30 60 20 27.50 4
OTHER 30 60 20 27.50 4

z 435 1,215 638 670 739.50 101
REMARKS: sand, silt
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TABLE 23. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m° at Station I3G {70° 34.5' N; 149° 30.0' W, 10 m depth) in August, 1978. Data are derived from catch
of 0.1 m®* Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m? in at least one sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONQOMIC SAMPLE _ % OF PRINCIPAL
CATEGORY A B C* D= X TOTAL SPECIES

g/m?

POLYCHAETES 4.13  2.02 3.08 5 Prionospio cirrifera

OLIGOCHAETES 0.00 0.00 C

GASTROPODS

BIVALVES 1.27  1.95 1.61 3 Portlandia arctica!

1SCPODS 105.17 52.59 85 Saduria entomon!

AMPHIPODS 0.13 0.07 0

OTHER 0.13 8.80 4.47 7 Nemertean, unk!

z 110.70 12.90 61.82 100

n/me

POLYCHAETES 2,110 1,990 2,050.00 76 Pricnospic cirrifera, Tharyx sp.

OLIGOCHAETES 20 10.00 ¢

GASTROPODS

BIVALVES 90 450 270.00 10 Axinopsida orbiculata

ISOPODS 30 15.00

AMPHIPODS 20 10.00 0O

OTHER 270 440 355.00 13 Ostracods!

pX 2,520 2,900 2,710.00 100

REMARKS: silt, clay, sand, peat
*Abandoned station after 2 grabs because of drifting ice.
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TABLE 24. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m? at Station J@B (70° 30.9' N; 150' 01.9' ¥, 3 m depth) in August, 1978. Data are derived from catch
of 0.1 m? Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the
sample by either 1.0 g of wet weight biomass or 100 individuals/m® in at least one sample. If followed by !, the

species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE ~ %OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?
POLYCHAETES 44.59 30.50 19.77 26.82 30.42 26 Scolecolepides arctius! Arenicola glacialis, Ampharete

vega, Tharyx sp., Arenicola sp.

OLIGOCHAETES 0.19 0.22 0.44 0.46 0.33 0
GASTROPODS
BIVALVES 66.31 74.85 76.99 93.29 77.86 66 Cyrtodaria kurriana! Portlandia arctica
1S0PODS 3.32 0.24 0.89 1 Saduria sp.
AMPHIPODS 3.45 3.02 4.69 5.94 4.28 4 Pontoporeia affinis, Pontoporeia femorata
OTHER 7.40 5.10 2.8 0.57 3.94 3 Halicryptus spinulosus, Nemertean, unk!

z 125.26 113.69 104.81 127.08 117.71 100

n/m?

POLYCHAETES 1,860 1,910 1,628 2,135 1,883.25 34 Scolecolepides arctius! Tharyx spp., Chone sp.,
Ampharete vega

OL IGOCHAETES 280 410 540 590  455.00 8 Tubificidae, unk!

GASTROPODS
BIVALVES 1,090 1,220 1,060 930 1,075.00 19 Cyrtodaria kurriana! Portlandia arctica
1S0PQODS 0.50* 10 2.63 0 Aceroides latipes
AMPHIPODS 1,320 1,030 1,360 1,690 1,350.00 24 Pontoporeia femorata, Pontoporeia affinis
OTHER 220 1,867 250 989 831.50 15 Diastylis sulcata, Ostracods

X 4,771 6,437 4,848 6,334 5,597.50 100

REMARKS: sSilt, peat

*fragments
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TABLE 25. 1978 ALUMIAK DATA: MWet weight biomass and number of individuals of six categories of macrobenthonic
animals/m® at Station JIA (70° 33.1' N; 150° 14.0' W, 5 m depth) in August, 1978. Data are derived from catch
of 0.1 m* Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the

sample by either 1.0 g of wet weight biomass or 100 individuals/m® in at least cne sample. If followed by !, the
species accounted for virtually all or the number of mass of that taxonomic category in at Teast one sample.
TAXONOMIC SAMPLE ~ % QF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m?.
POLYCHAETES  33.97 40.62 15.02 21.72 27.83 63 Ampharete vega, Scolecolepides arctius, Prionospioc
cirrifera
0L IGOCHAETES 0.29 0.03 0.0t 0.02 0.09 0
GASTROPQDS
BIVALVES 1.03 2.88 16.76 0.89 5.39 12 Cyrtodaria kurriana
ISOPODS 8.79 18.02 6.70 15 Saduria entomon!
AMPHIPQDS 3.40 4.14 0.94 1.77 2.5 6 Boeckosimus affinis, Pontoporeia femorata
OTHER 1.13  2.43 2.54 0.46 1.64 4 Diastylis sulcata, Nemertean, unk.
) 39.82 58.89 35.27 42.88 44.22 100
n/m°

POLYCHAETES 6,934 3,525 1,123 1,768 3,337.50 65 Chone sp., Tharyx spp., Prionospic cirrifera, Ampharete
vega, Scolecolepides arctius, Sphaerodoropsis minuta,
Capitellidae, unk., Schistomeringos sp.

OLIGOCHAETES 570 120 40 40 192.50 4 Tubificidae unk!

GASTROPODS

BIVALVES 30 150 100 30 77.50 2 Cyrtodaria kurriana

ISOPQDS 10 20 7.50

AMPHIPODS 260 270 60 140 182.50 4 Pontoporeia femorata

OTHER 270 4,050 860 110 1,322.50 26 Diastylis sulcata, Halicryptus spinulosus, Ostracods!
z 8,046 8,125 2,183 2,108 5,120.00 99

REMARKS: si1t, clay, peat



TABLE 26. 1978 ALUMIAK DATA: Wet weight biomass and number of individuals of six categories of macrobenthonic
animals/m* at Station J2C{70° 35.5' N; 150° 25.0' W, 10 m depth) in August, 1978. Data are derived from catch

of 0.1 m? Smith-McIntyre grab screened through 0.423 mm Nitex. Principal species are those represented in the

sample by either 1.0 g of wet weight biomass or 100 individuals/m? in at Teast one sample. If followed by !, the

species accounted for virtually all or the number of mass of that taxonomic category in at least one sample.

TAXONOMIC SAMPLE % OF PRINCIPAL
CATEGORY A B C D X TOTAL SPECIES
g/m*

POLYCHAETES 13.02 15.57 3.37 3.15 8.78 38 Nephtys ciliata, Prionospio cirrifera

OLIGOCHAETES 0.00 0.07 0.02

GASTROPGDS 0.04 0.41 0.11

BIVALVES 15.74 22.98 6.99 0.23 11.48 50 Liocyma fluctuosa, Portlandia arctica, Portlandia in-
termedia, Astarte sulcata

1SQPQODS 1.43 3.75 1.30 6 Saduria sabini!

AMPHIPODS 0.25 1.13 0.23 0.05 0.42 2 Boeckosimus affinis

S OTHER i.62 1.30 0.53 0.11 0.89 4 Mysis litoralis
I 32.10 44.80 11.53 3.54 22.99 100
n/m?

POLYCHAETES 2,908 4,513 1,498 761 2,420.00 53 Prionospio cirrifera, Tharyx spp., Chone sp., Capitella
capitata

OL IGOCHAETES 10 160 42.50 1 Tubificidae!

GASTROPODS 10 10 5.00 0

BIVALVES 710 1,030 810 60 652.50 14 Portlandia intermedia, Portlandia arctica, Axinopsida
orbiculata

1SOPODBS 20 30 12.50 0

AMPHIPODS 50 60 50 20 45.00 1

OTHER 370 4,227 879 80 1,389.00 30 Ostracods! Mysis 1itoralis

z 4,078 10,020 3,247 921 4,566.50 99

- REMARKS: silt, clay, peat
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IT.

TASK OBJECTIVES: During the first quarter of fiscal 1980, RU356 had
three task objectives:

A. Continued investigation of the Stefansson Sound boulder patches in-

cluding observations of growth of specific elements of the biota and

of environmental factors of the region;

B. Continued laboratory experiments designed to evaluate the responses

of shallow water Beaufort Sea invertebrates to environmental condi-

tions and to the effects of these stresses on tolerance of crude o0il;

and

C. Laboratory analysis of samples collected in the Beaufort Sea nearshore

and inshore regions in 1978 and of samples from the Chukchi Sea near-
shore taken in 1977.

FIELD OR LABORATORY ACTIVITIES

A. Schedule of Field Activities:

1.

Messrs. Hanes and Yackley were at NARL Barrow from October 23 to
the end of the quarter except as noted below. Messrs. Dunton,
Cinkovich, and Olson were at Deadhorse from November 10 to 26,
Mr. Hanes from November 11 to 25, Mr. Yackley from November 15
to 25, and Ms. Schonberg from November 17 to 26. Dr. Schneider
was at NARL from December 8 to 12.

a. November 10: dive team arrives in Deadhorse in p.m.

b. November 11: Locate pinger at the Exxon Ice Island site and
set up field camp for diving. Travel by NOAA helicopter.
Hanes arrives in evening from Barrow.

c. November 12-13: Divers survey Exxon Ice Island site at two
locations: at the geographic center and 467 feet west of
center. Travel by NOAA helicopter.

d. November 14: Locate pingers at DS-11 with the assistance
of Reimnitz and Barnes (RU-205). Divers (Reimnitz and Olson)
locate DS-11 pinger, Mathew's pinger (RU-526) and tripod
belonging to Larson (RU-529). Travel by NOAA helicopter.

e. November 15: A joint effort between RU-356, RU-205 and RU-
529 commences to establish an ice camp (set up NARL parcoll
and break down Exxon camp) and retrieve Larson's tripod and
Mathew's equipment. Travel by NOAA helicopter. Yackley
(RU-356/Schneider) arrives from Barrow.

£. November 16-17: No work completed. Fog and snow prohibit
flying. Schonberg arrives in Deadhorse.
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Scientific Party (except for contract divers, all of Western Washington

g. November 18: Work continues at DS-11. Parcoll installation
completed. Travel by ERA 212 helicopter.

h. November 19: No work completed. High winds and low visi-
bility prevent the ERA helicopter from landing at DS-11.

i. November 20: Tripod and Mathew's equipment retrieved by
Divers. RU-356 commences benthic studies at DS-11. Travel
by ERA helicopter.

Jj. November 21: Benthic studies continue. Divers collect a
few ice samples for Osterkamp (RU-253). Travel by ERA heli-
copter,

k. November 22: No work completed. Poor visibility, unable to
use helicopter.

1. November 23-24: Continue and complete diving operation at
DS-11. Collect organisms for RU-356/Schneider. Parcoll
taken down on November 24 after diving. Travel by ERA heli-
copter.

m. November 25: Ship parcoll to Deadhorse and pack at Mukluk
camp for winter. Dive at Exxon Ice Isltand #3, 300 meters
west of the center. Travel by ERA helicopter. Hanes and
Yackley depart Deadhorse for Barrow.

n. November 26: Dive team departs Deadhorse in am.

University)
1. Principal Investigator, A. C. Broad (not on salary)
2. Co-Principal Investigators:
a. D. E. Schneider (not on salary)
b. Ken Dunton
3. Laboratory Supervisor, Helmut Koch
4. Marine Technician, James Hanes
5. Research Aides:

a. Mark Childers

b. Susan Schonberg (half time)

¢. Richard Yackley (after October 15)
d. Jonathan Zehr (hourly wages)

Computer Programmer, Evelyn Albrecht (hourly wages)
Laboratory Helpers (hourly wages)

James Bock
Susan Burgdorff
Kara Cameron
Dawn Christman
Geoffrey Pounds
Russell Thorson

~-h an ow
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10.

Work study students (no cost to contract) #

a. Sandra Bohenstiehl
b. Gary Smith

Divers {on contract)

a. Eugene Cinkovich
b. John Olson

Contract help in laboratory, Sandra Bohenstiehl

Methods: A1l methods have been reported previously or are referred

to in an appended section of results.

Sample Localities

1.

Observations at the Exxon Ice Island Site were made north of
Prudhoe Bay (70°23.5'N; 148°17.2'W).

Observations in Stefansson Sound were made at our Dive Site 11
(70°19.25'N, 147°35.1'W).

Animals for experiments were collected at DS-11 and in Elson
Lagoon.

Data Collected

1.

The following data and/or samples were collected in Stefansson
Sound, DS-11.
a. Data on the growth of Laminaria solidungla since August.

b. Quantitative benthic samples of the boulder patch infauna.

c. Grain samples of the sea floor, under boulders and between
boulders.

d. Data on the salinity, temperature, visibility and currents
during the sampling period.

e. Data on the biomass and dry weight of L. solidungula and L.
saccharina.

f. Algal samples were collected for laminarin, mannitol and ni-
trate analyses.

a. Live flora and fauna were shipped to Bellingham for taxon-
omic study and observation.

Due to the unfavorable ice conditions for collecting, most of

the efforts of the group at NARL this Fall have involved construc-
tion of equipment such as amphipod traps and activity monitoring
chambers, and working out experimental procedures for the upcoming
experiments. Recent field activities have involved making a series
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II1.

of grab samples in Elson Lagoon in order to locate a suitable
site for a dive hut. No experiments have been completed, but
the following are in progress or soon will be.

a. Quantitative activity monitoring of selected epibenthic spe-
cies exposed to hypersaline conditions and crude oil disper-
sions. Collections of Anonyx nugax, Boeckosimus affinis, and
Saduria entomon have been made and experiments with these
are in progress. As soon as diving operations can be started,
activity of Mysis litoralis will also be investigated.

b. Oxygen consumption of common benthic species from Elson Lagoon
at different salinities and crude oil dispersions. Initial
runs have already been made on Liocyma fluctuosa and a common
orbiniid polychaete (species yet to be determined). As soon
as diving operations can begin in Elson Lagoon other species
will be investigated.

c. Tolerance experiments on benthic species exposed to hypersa-
line conditions and crude 0il dispersions will be initiated
as soon as diving operations in Elson Lagoon commence. These
experiments should be underway before the end of December.

Milestone Chart. Tapes of data for our teams 47 and 18 (see Table 1
of September 21, 1979, Quarterly Report) have been sent to NODC. The
data from team 38 will be sent in January, 1980 instead of December,
1979. Sorting of samples from teams 17 and 37 has been completed
(except plankton) and identification of the material is ahead of
schedule. These data may be sent to NODC before the July and Septem-
ber, 1980 predictions.

RESULTS AND PRELIMINARY INTERPRETATIONS

A.

Boulder Patch Biology: Up to date results of on-going in situ experi-
ments will be presented in the annual report after the data have been
analyzed and taxonomic work completed.

For the second consecutive year, both clean fast ice and extremely
turbid ice characterized the ice canopy. Working in close association
with Reimnitz and Barnes (RU 205), divers found the turbid ice to be
associated with large-scale surface roughness. The turbid ice had
a high concentration of fine-grained sediments and particulate matter
that consisted of fragments of kelp and whole kelp plants and pebbles
with attached marine Tife. Visibility measured less than 2 meters and
a silt layer of 1 to 2 mm thick covered rocks and kelp fronds. The
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mean linear growth of L. solidungula from August 1 to November 23
measured approximately 1.5 cm, equivalent to the increment of growth
measured during the same period in 1978. Several experiments were
initiated to determine the role of storage and translocation in the
growth of this plant.

B. An appended report deals with benzo(a)pyrene hydroxylase activity
levels in fish tissues.

PROBLEMS ENCOUNTERED: As noted above, weather and unusually late freeze-

up hindered activities in the field. Problems in enzyme analyses are
noted in the appendix.
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APPENDIX 1.

The Assay of Benzo(a)pyrene Hydroxylase in Beaufort Sea Fishes

A. C. Broad and Robert W. Carter

Payne and Penrose (1975) and Payne (1976) related levels of benzo(a)-
pyrene hydroxylase activity found in gill and liver tissue of marine fish
to ambient levels of petroleum hydrocarbons. We proposed the same analysis
of tissues from Beaufort Sea fish to test the feasibility of the technique
for our application and to establish some baseline data.

Materials and methods: Beaufort Sea fishes were collected during the
R/V ALUMIAK cruise in 1978 by netting and with a hook and 1ine. Smaller
fishes (mainly arctic cod and four-horned sculpin) were frozen whole. A

few large Arctic char were taken at Prudhoe Bay, and the livers and gills of
these were frozen. At the end of the cruise, the fish were transferred to

a freezer at the Naval Arctic Research Laboratory and, as soon thereafter

as possible, to Bellingham, packed in dry ice and carried as personal bag-
gage on a commercial flight. Despite all possible care being taken to in-
sure against thawing, some deterioration of tissue was noted when the analy-
sis was conducted, and it was assumed that the tissues had thawed at some
time in transit or in storage.

In the winter of 1978, 38 large fish (3 species of cisco, humpback
whitefish, and boreal smelt) were obtained from Jim Helmericks. The fish
had been taken in the Colville River in November and frozen. They were
transferred to Bellingham carried as personal baggage. Although these fish
arrived in excellent condition, and no deterjoration of the tissue was evi-
dent, they had been frozen for a matter of five to six months before the
analysis was completed. Livers of the fish were removed without thawing,
by chipping away the excess body with a hatchet.

For comparison, some fish were netted in Bellingham Bay and near the
San Juan Islands (Whatcom and San Juan Counties, Washington). Livers of
these fish were removed in the field and frozen -in dry ice.

The enzyme isolation and assay procedures used were those of Nebert
and Gelboin (1968), Holtzman and Rumack (1973), Conney, Miller and Miller
(1957); and Kuntzman et al. (1966).
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Results: The technique did not reveal enzyme activity in any of the
Arctic fishes tested. A1l fish from Washington showed measurable levels
of activity; those from Bellingham Bay were significantly (P < 0.0025,
analysis of variance) higher than those from the presumably cleaner waters
adjacent to the San Juan isalnds.

Discussion: The analysis for benzo(a)pyrene hydroxylase shows activity
of mixed function oxidases (MFO) apparently induced by petroleum hydrocar-
bons and a variety of other substrates (see also Alvares, et al., 1967;
Conney and Klutch, 1963; Conney, Miller and Miller, 1957; Dehlinger and
Schimke, 1972; Fukami, et al., 1979; Gillette, 1963 and 1966; Kuntzman
et al., 1966). The measurable levels of activity in Washington fishes may
be related to petroleum, but are not necessarily so. The technique of
analysis, however, as carried out in our laboratory, was adequate for the
demonstration of MFO activity in fish livers, even in individuals from
relatively clean water. Our failure to detect MFO activity in Arctic fish,
therefore, may be attributed to extremely lTow levels of the enzyme or to
its deterioration even though the tissues were hard frozen during the
relatively long periods of time between capture and analysis. The former
interpretation is consistent with the Tow level of development in the
Beaufort, but the near impossibility of decreasing the interval between
capture and analysis with our current sampling regime makes further work
by RU356 and current resolution of this dilemma impractical.
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I. Abstract of Quarter's Accomplishments

Field studies were done in the Boulder Patch area of Stefansson
Sound to determine the primary productivity of the ice algae and phytoplankton.
Analysis of the zooplankton samples collected with the 505 um mesh bongo net
during the icebreaker cruise in August—September 1978 has been completed.

ITI. Task Objectives

The task objectives are to assess the winter density distribution
and envirommental requirements of zooplankton and phytoplankton in the near-
shore areas of the Beaufort Sea in an integrated sampling effort with other

RU's and to analyze data collected during the 1978 icebreaker cruise in the
Beaufort Sea.

III. Field or Laboratory Activities

A, Ship or Field Trip Schedule
Dates: 12-20 May 1979
No vessel

Helicopter
NOAA, chartered ERA

BV

B. Scientific Party

1. Rita Horner
2, Private Consultant
3. Field collection and sample analysis

C. Methods
1. Field sampling

All samples were collected by diver Jim Hanes, Western
Washington University, Bellingham, WA., during two dives on each of four
sampling days. The sampling site was a dive hole used by RU 526 divers and
located about 100 m west of the parcoll set up at Dive Site 11 (RU 356).

Water samples were collected in 2 2 polyethylene bottles from just under
the ice (0 m) and from 4 m. Portions of these samples were poured into 60 ml
reagent bottles, two light and one dark bottle for each depth, and inoculated
with 2 ml N32H1”C03 solution to determine the primary productivity of the
water column. The samples were incubated in situ by attaching the bottles to
a line suspended from the bottom of the ice. Another portion of the water
sample was poured into a 250 ml jar and preserved with 5 to 10 ml 4% form-
aldehyde for a phytoplankton standing stock sample, The rest of the water
sample, usually about 1.5 £, was returned to the shore laboratory for further
processing.

Experiments to determine in situ primary productivity of the sea ice
community were done using combination incubation chamber - samplers (Cl%sby
et al.,, 1973; Alexander et al., 1974). Two light and one dark chamber were
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placed in the ice and inoculated with 2 ml NayH!%CO3 solution. In order to
keep the 14c golution from freezing in the hypodermic syringes, each syringe
filled with '“4C solution was placed in a plastic container partially filled
with hot water which the diver then took down to the experimental site.
Following inoculation, the samples were left to incubate for 3 to 4 hr.

The diver collected 3 to 5 additional ice cores using the combination
samplers. These cores were placed in 250 ml darkened jars. One core was
immediately preserved with 4% formaldehyde for a standing stock sample. The
other cores were returned to the shore laboratory for further processing.

Following the incubation period, the diver retrieved the ice cores and
water samples. The ice cores were transferred to 250 ml jars and preserved
with 5 ml 4% formaldehyde to prevent further uptake of the isotope by the
cells. The water samples were kept in the dark until they could be processed
at the shore laboratory.

2. Laboratory

On return to the shore laboratory, 1 to 1.5 2 of the
water samples was filtered through a 47 mm 0.45 um HA Millipore filter. The
filter was frozen for the determination of plant pigments. Some of the
filtered water was put into a 250 ml polyethylene bottle for salinity deter-
mination and some was put into a 125 ml polyethylene tottle and frozen for
nutrient determinations.

One of the extra ice cores was also filtered through a 47 mm, 0.45 pm
Millipore filter and the filter frozen for plant pigment determinations.
The remaining two or three ice cores were also filtered through 47 mm, 0.45 um
filters. This filter was also frozen for pigment determinations; the water
was put into 125 ml polyethylene bottles, One bottle was frozem for nutrient
determinations and one was used for salinity determinations.

The primary productivity samples were all filtered through 25 mm, 0.45 um
Millipore filters which were rinsed with 0.01 N HCl, and placed in labeled
scintillation vials for determination of carbon uptake.

All samples were returned to Seattle for analysis. Water column and ice
standing stock samples will be analyzed using the inverted microscope tech-
nique (Utermshl, 1931). Nutrient samples were analyzed using autoanalyzer
techniques (Strickland and Parsons, 1968). Primary productivity samples were
analyzed in a Packard Tri-Carb Liquid Scintillation Spectrometer with
Aquasol as the scintillation cocktail. Plant pigments were determined using
fluorometric techniques (Strickland and Parsons, 1968) .

D. Sample Location

A1l sampling was done at the Boulder Patch, 70°19'N,
147°34.4'W, in Stefansson Sound.
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E. Data Collected or Analyzed

Number Number
Parameter Collected Analyzed *

Standing Stock

Water Column 6 0

Ice 4 0
Primary Producivity

Water Column 18 18

Ice 12 12
Nutrients

Water Column 6 6

Ice 4 4
Salinity

Water Column 6 6

Ice 4 4
Plant Pigments

Water Column 6 6

Ice 8 8

* Samples analyzed, but values not calculated

F, TLaboratory Activities - Seattle
Analysis of zooplankton samples collected with the 505 um
T§Sh bongo net during the 1978 icebreaker cruise has been completed (Table
IV. Results
Results from the spring sampling are not available at this time.
VI. Preliminary Interpretation of Results
Results are not yet available.
VI. Auxiliary Material

A. References

Alexander, V., R. Horner, and R. C. Clasby. 1974. Metabolism of Arctic sea
ice organisms. Univ. Alaska, Inst. Mar. Sci. Rep. R74-4. 120 pp.

Clasby, R. C., R. Horner, and V. Alexander. 1973. An in situ method for
measuring primary productivity of Arctic sea ice algae, J. Fish. Res,
Board Can. 30:835-838,

Strickland, J. D. H., and T. R. Parsons. 1968. A Manual of Sea Water
Analysis. Bull. Fish. Res. Board Can. 165. 311 pp.
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Table 1.

found.

Abundance {(number per 1i000 m3) of zooplankton taxa found in net hauls from the Beaufort Sea.

All samples were collected with bongo nets, mesh size 505 um. Where no number is present, no animals were

Taxon

Station Numbers

3 b

5 6

7t

a8t

Coelenterata

Hydrozoa
Aeginopsis laurentii
Aglantha digitale
Bougainvillia superciliaris
Calycopsis birulai
Corymorpha flammea
Coryne tubulosa
Cuspidella mertensii ef.
Cuspidella sp. cf.
Melicertum campanula cf.
Melicertum sp. cf.
Obelia sp. cf.
Perigonimus vesicarius
Perigonimus yoldia-arcticae
Perigonimus spp.
Plotoenide borealis cf.
Rathkea octopunctata
Rathkea sp.
Rathkea sp. cf.
unidentified Hydrozoa

Scyphozoa - unidentified

Siphonophora - unidentified

Ctenophora
Bero¢ cucumis
Pleurobrachia pileus cf.

200000

70

40
70

110

40
40
70
3460

70

60
720

10

10

10

120

470
12210 3510

40
20

130

150
160

110

20

230 170
2300 1190

30

70 20
20

200 40

20
170 90

510

400 170

610
16110

60

60

280

1000
23700

io0

50

150

* First net haul taken; not at a station.

t Volume of water filtered has been estimated for these tows using ship speed x duration of tow x mouth
area of the net.

§ Haul taken for George Divoky.




Table 1. (continued)

Taxon

Station Numbers

3

4

5

7T

gt

Polychaeta ~ unidentified larvae

Mollusca
Gastropoda - Pteropoda
Clione limacina
Spiratella helicina
unidentified Mollusca
unidentified mollusc larvae

Crustacea
Ostracoda
Conchoecia borealis maxima
Copepoda
Calanoida - adults
Calanoida - juveniles
Cyclopoida
Harpacticoida
unidentified nauplii
Cirripedia
Nauplii
Cyprids
Mysidacea
Mysis litoralis
Mysis oculata
Mysis relicta
Mysis spp.
Cumacea - unidentified
Amphipecda
Gammaridea
Apherusa glacialis
Apherusa glacialis cf.

5710

180
360
11430

3430
25140
40

610
140

180

10
70
60

600
14990
60

1430
120

160

1260

2530
128000
420

2110
840

170

150

230

61020
45190

20

40

130

30

70

12130
20130

100

510

170
340

7660
103320

510

20

40
210

60

60
390

670
75220

110

60
60

100

50
750

150
1850
50

500




Table 1. {(continued)

Station Numbers
Taxon A¥ 1 3 4 5 6 7t gt

Onisimus glacialis 50 40
Onisimus glacialis ef. 90

Onisimus nansent

Onisimis sp.

unidentified Gammaridea 10 110
Hyperiidea
Hyperia galba 10 40 10¢ 20 170 50
Parathemisto abyssorum 150 40 300 470 100
Parathemisto abyssorum cf.
Parathemisto libellula 100 50 110 170 430
Seina sp.
ro unidentified Hyperiidea 10 70 20
o unidentified Amphipoda
Euphausiacea

Thysanogssa inermis
Thysanogssa longipes
Thysanogssa longipes cf. 30
Thysanodssa raschii
unidentified furcilia . 20 20 20 60
Decapoda
Anomura - unidentified zoea 40 50 20 30 130
Brachyura
unidentified zoea 140 50 160 70 20 170 450
Atelecyclidae
Telmessus sp. — megalopae
Oregoniinae
Hyas sp. - megalopae
Caridae
Crangonidae
Hippolytidae 40 130 100 170 100
Pandalidae
Pandalus borealis IV
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Table 1. (continued)

Station Numbers

Taxon

4

5

7t

gt

Pandalus goniurus 11
Pandalus sp. IV
unidentified zoea

Echinodermata - unidentified larvae

Appendicularia {(Larvacea)
Fritiillaria borealis
Fritillaria spp.
Otkopleura labradoriensis
Oikopleura vanhvffeni
Otkogrleura spp.

Chaetognatha
Eukrohnia hamata
Sagitta elegans
unidentified Chaetognatha

Pisces

Agonidae

Aspidophoroides olriki
Cottidae

Myoxocephalus quadricornis cf.
Cyclopteridae

Liparis koefoedi

Liparis sp.
Gadidae

Boreogadus saida

unidentified Gadidae
Pleuronectidae

Pleurcnectes quadrituberculatus cf.

524570
14860

9140
9140

40

300
180

4900
19040

16840
2030

10

420

420

78320
6740
840
2110
420

13050
2110

50

1450
90

510
1020

170
470
90

70
1870

70

5030

20

20

24000

9020
15150

8850

16670
560

110
1110

7670
4330

60

33700
950

i00

5450
9600




Table 1. (continued)

Taxon

Station Numbers

4

5

8t

1T

Stichaeidae
Lumpenus fabricii cf.
Lwmpenus sp.

Other organisms
unidentified animals
unidentified Foraminifera
unidentified invertebrate eggs
unidentified Nematoda

2290

10

190

8420

40

20

230

60

330

250
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Table 1. (continued)

Taxon

Station Numbers

10

11 12 13

16

17

18

Coelenterata

Hydrozoa
Aeginopsie laurentii
Aglantha digitale
Bougainvillia superciliaris
Calyeopsis birulai
Corymorpha flammea
Coryne tubulosa
Cuspidella mertensii cf.
Cuspidella sp. cf.
Melicertum campanula ef.
Melicertum sp. cf.
Obelia sp. ef.
Perigonimus vestcarius
Perigonimue yoldia-arcticae
Perigonimus spp.
Plotoenide borealis cf.
Rathkea octopunctata
Rathkea sp.
Rathkea sp. cf.
unidentified Hydrozoa

Scyphozoa - unidentified

Siphonophora - unidentified
Ctenophora

Bero¥ cucumis
Pleurobrachia pileus cf.

190
6570
20

50

20
120

100
4930
20

160

30

20
30

1080 130 170
12760 35280 6960
40

10

520

230
2230

90

270

550

230

380
520

50

290

140

140

50

1120
80

80
40

230

80
190

80




Table 1. {(continued)

Taxon

Station Numbers

10

11

12 13 16

17

18

Polychaeta - unidentified larvae

Mollusca
Gastropoda ~ Pteropoda
Clione limacina
Spiratella helicina
unidentified Mollusca
unidentified mollusc larvae

Crustacea
Ostracoda
N Conchoecia borealis maxima
Copepoda
Calanoida - adults
Calanoida - juveniles
Cyclopoida
Harpacticoida
unidentified nauplii
Cirripedia
Nauplii
Cyprids
Mysidacea
Mysis litoralis
Mysis oculata
Mysis relicta
Mysis spp.
Cumacea - unidentified
Amphipcda
Gammaridea
Apherusa glacialis
Apherusa glacialis ef.

140

260

20
900

20

100
100

210
8900

30

10

50

540
31890

650

10

660 700 140

140 90
130 140

180

790 1040
16000 31130
170

21450
41090

350 320

50
50

50

140

55240
110860

330

50

120

80
120

40

19690
208620

80

310

80
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Table 1. {continued)

Taxon

Station Numbers

10

11

12

13

16

17

18

Onisimus glacialis
Onisimus glacialis cf.
Onisimus nansent
Onigimus sp.
unidentified Gammaridea
Hyperiidea
Hyperia galba
Parathemisto abyssorum
Parathemisto abyssorum cf.
Parathemisto libellula
Seina sp.
unidentified Hyperiidea
unidentified Amphipoda
Euphausiacea
Thysanodssa inermis
Thysanodssa longipes
Thysanogssa longipes cf.
Thysanogssa raschii
unidentified furcilia
Decapoda
Anomura - unidentified zoea
Brachyura
unidentified zoea
Atelecyclidae
Telmessus sp. - megalopae
Oregoniinae
Hyas sp. - megalopae
Caridae
Crangonidae
Hippolytidae
Pandalidae
Pandalus borealis IV

20

50

240

50

30

30

1%0

450

10

10
70

40

40

30

140

10

10

90

20

30

20
10

10
20

20

60

130

10

170

80

50

10

80

90

270

50

90

230

50

330

50

50

240

120

150

230

380




Table 1. {(continued)

Station Numbers
Taxon 9 10 11 . 12 13 16 17 18

Pandalus goniwrus 1L
Pandalus sp. IV
unidentified zoea

Echinodermata — unidentified larvae

Appendicularia (Larvacea)

Fritillaria borealis 15900 4310 6380 6030 6090 3360 15240 7920
Fritillaria spp. 2950 760 520 2050 2190 230
Oikopleura labradoriensis 500

Oikopleura vanhvffeni 230 480 1540
Oikopleura spp. 220 5390 410 1710 4920

(44

Ul(lhaetognatha
Bukrohnia hamata 350 50 80
Sagitta elegans 860 3830 19030 23480 19830 7180 860 380
unidentified Chaetognatha 4000 690 6030 3130 50 120

Pisces
Agonidae
Aspidophoroides olriki 20
Cottidae
Myoxocephalus quadricornis cf. 10
Cyclopteridae
Liparie koefoedi
Liparis sp. 40
Gadidae
Boreogadus saida 50 5 50
unidentified Gadidae 10 129
Pleuronectidae
Pleuronectes quadrituberculatue cf.
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Table 1. (continued)

Station Numbers

Taxon 9

10

11

12

13

16

17

18

Stichaeidae
Lumpenus fabricii cf.
Luwmpenus sp.

Other organisms
unidentified animals 170
unidentified Foraminifera
unidentified invertebrate eggs
unidentified Nematoda

170

190




Table 1. {continued)

Station Numbers

Taxon B$ 19 20 21 22 23 24 25
Coelenterata
Hydrozoa
Aeginopsis laurentii 330 930 820 880 620 150 380
Aglantha digitale 270 930 1240 1210 6240 1780 4190 4060
Bougainvillia superciliaris
Calycopsts birulai 20 60
Corymorpha flammea 30 180 20

Coryne tubulosa
Cuspidella mertensii cf.
Cuspidella sp. cf. 30
Melicertum campanula cf.
Melicertum sp. cf.
Obelia sp. cf.
Perigonimus vesicarius 120 140 410 50
Perigonimus yoldia-arcticae 30
Pertgonimus spp. 180 50 60
Plotocnide borealis cf. 50 30
Rathkea octopunctata
Rathkea sp.
Rathkea sp. cf.
vnidentified Hydrozoa 50 20 180

Scyphozoa - unidentified

o

L2

Siphonophora - unidentified 260

Ctenophora
Bero¥ cucumis
Pleurobrachia pileus cf. 60 30 120 40 120




Table 1. (continued)

Taxon

Station Numbers

20

21

22 23

24 25

Polychaeta - unidentified larvae

Mollusca
Gastropoda - Pteropocda
Clione limacina
Spiratella helicina
unidentified Mollusca
unidentified mollusc larvae

Crustacea
Ostracoda
N Conchoecia borealis maxima
> Copepoda
Calanoida - adults
Calanoida - juveniles
Cyclopoida
Harpacticoida
unidentified unauplii
Cirripedia
Nauplii
Cyprids
Mysidacea
Mysis litoralis
Mysis oculata
Mysis relicta
Mysis spp.
Cumacea - unidentified
Amphipoda
Gammaridea
Apherusa glacialis
Apherusa glacialis cf.

30 50

50
420 330

640 6000
17180 10707¢C
190

60 50

50

20

20

280

90

30

62000
48000

90

380
60
150
970
30

180

10

[ I R o

300

3930
19170

1470 70

20

5060 7350
31940 69490
40

40

130

190 470

4670 13440
86960 137940
60

30

30
30
220

20 60
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Table 1. (continued)

Taxon

Station Numbers

19 20

21 22

23 24 25

onisimus glacialis
Onisimus glacialis cf.
Onisimus nanseni
Onisimus sp.
unidentified Gammaridea
Hyperiidea
Hyperia galba
Parathemisto abyssorum

Parathemisto abyssorum cf.

Parathemisto libellula
Seina sp.
unidentified Hyperiidea
unidentified Amphipoda
Euphausiacea
Thysano¥ssa inermis
Thysanogssa longipes
Thysanodssa Llongipes cf.
Thysano¥ssa raschii
unidentified furcilia
Decapoda
Anomura — unidentified zoea
Brachyura
unidentified zoea
Atelecyclidae

Telmessus sp. — megalopae

Oregoniinae
Hyas sp. — megalopae
Caridae
Crangonidae
Hippolytidae
Pandalidae
Pandalus borealis IV

30

150

30

30

480

20 60

120
350 90
20
280 180

20
50 30

30

530 90

60

60

60
180

120 60

ra

60
410

40 30

40
1250 670 560

200 390 90

40

90 90




Table 1. {continued)

Station Numbers

Taxon BS 19 20 21 22 23 24 25

Pandalus goniurus 11
Pardalus sp. IV
unidentified zoea

Echinodermata - unidentified larvae 20 90 70 30

Appendicularia (Larvacea)
Fritillaria borealis 6060 5810 10940 10 820 4800 4780 3000
Fritillaria spp. 1520 3350 4760 10 60 950 3330 1380
Oikopleura labradoriensis 40
Oikopleura vanhdffeni 1000 5160 2000 7410 4470 2740 8000
Oikopleura spp. 7420 14090 15530 360 18710 7530 8670 16690

£T

e Chaetognatha
Eukrohnia hamata 70 1130 40 150 380
Sagitta elegans 150 260 470 30 350 580 780 440
unidentified Chaetognatha 360 70 60 110 190

Pisces
Agonidae
Aspidophoroides olriki
"~ Cottildae
Myoxocephalus quadricornis cf.
Cyclopteridae
Liparis koefoedi 20
Liparis sp.
Gadidae
Boreogadus saida 30
unidentified Gadidae
Pleuronectidae
" Pleuronectes quadrituberculatus cf.




Table 1. {continued)

Station Numbers

Taxon B5

19

20

21

22

23

24

25

Stichaeidae
Lumpenus fabrieii cf.
Lumpenus sp.

Other organisms
unidentified animals 30
unidentified Foraminifera
unidentified invertebrate eggs
unidentified Nematoda

1€e

10

30

120

20

30
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Table 1. (continued)

Station Numbers

Taxon 27 28 29 30 31 33 34 35
Coelenterata
Hydrozoa
Aeginopsis laurentii 930 240 280 670 30 50 750 650
Aglantha digitale 320 81100 1520 880 7360 147250 309230
Bougainvillia superctiliaris 10 40

Calycopsis birulai
Corymorpha flammea
Coryne tubulosa
Cuspidella mertensii ef.
Cuspidella sp. ef.
Melicertum campanula ef.
Melicertum sp. cf.
Obelia sp. ef.

Perigonimus vesicarius 130 40 30
Perigonimus yoldia-arcticae
Perigonimus spp. 100 60 250

Plotoenide borealis cf.
Rathkea octopunctata

Rathkea sp.
Rathkea sp. cf.
unidentified Hydrozoa 370 20 11590 420 500 380

Scyphozoa - unidentified
Siphonophora - unidentified
Ctenophora

Bero¢ cucumis
Pleurobrachia pileus cf. 120 210 60 40




Table 1. {continued)

Taxon

Station Numbers

27

28

29

30

31 33

34

35

£ee

Polychaeta - unidentified larvae

Mollusca
Gastropoda - Pteropoda
Clione limacina
Spiratella helicina
unidentified Mcllusca
unidentified mollusc larvae

Crustacea
Ostracoda
Conchoecia borealis maxima
Copepoda
Calanocida - adults
Calanoida - juveniles
Cyclopoida
Harpacticoida
unidentified nauplii
Cirripedia
Nauplii
Cyprids
Mysidacea
Mysis litoralis
Mysis oculata
Mysis relicta
Mysis spp.
Cumacea - unidentified
Amphipoda
Gammaridea
Apherusa glacialis
Apherusa glacialis cf.

30

1070
28670

170

30

40

3360
113600

80

20

4140

20

15720

830
8000
27860

5240

830
280

210

6180
79030

30
30
30

30

60

50

30
120

3880 640
78300 4290

240

210 110
120

10

280

310

60

3500
76500
190
30

90

60

350

120

2770
49850

40
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Table 1. (continued)

Taxon

Station Numbers

27

28

29 30

31

33

34

35

Onisimus glacialis
Ontsimus glacialis ef.
Onisimus nanseni
Onisimus sp.
unidentified Gammaridea
Hyperiidea
Hyperia galba
Parathemisto abyssorum
Parathemisto abyssorum cf.
Pargthemisto libellula
Seina sp.
unidentified Hyperiidea
unidentified Amphipoda
Euphausiacea
Thysanodssa inermis
Thysanoéssa longipes
Thysanoéssa longipes ef.
Thysanogssa raschii
unidentified furcilia
Decapoda
Anomura - unidentified zoea
Brachyura
unidentified zoea
Atelecyclidae

Telmessus sp. - megalopae

Oregoniinae
Hyas sp. - megalopae
Caridae
Crangonidae
Hippolytidae
Pandalidae
Pandalus borealis IV

30

30
30

330

170

40
80
40
520

20

120
120

20 30

30
270

150

70 360

30

420

360

120

480

30

10
20

10

10

30
120

120

30

30

30

30

270

120

40




Table 1. {(continued)

Station Numbers

Taxon 27 28 29 30 31 33 34 35
Pandalus goniurus 11
Pandalus sp. IV 10
unidentified zoea 60
Echinodermata - unidentified larvae 550

Appendicularia (Larvacea)
Fritillaria borealis 10400 6000 52970 1580 6480 2490 10250 8620
Fritillaria spp. 2600 480 15580 260 750 620
Oikopleura labradoriensis 1660
Oikopleura vanhdffent 4200 280 1270 120 2250 920
Oikopleura spp. 8400 3120 550 2790 6300 210 5250 920

SET

Chaetognatha
Bukrohnia hamata 30
Sagitta elegans 800 640 100970 10240 5820 4720 38280 49850
unidentified Chaetognatha 330 2080 21240 1880 8480 3020 12250 9230

Pisces

Agonidae
Aspidophoroides olriki

Cottidae
Myoxocephalus quadricornis cf.

Cyclopteridae
Liparis koefoedi 20
Liparis sp.

Gadidae
Boreogadus saida 30 30 30
unidentified Gadidae

Pleurcnectidae
Pleuronectes quadrituberculatus cf.
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Table 1. (continued)

Taxon

Station Numbers

27

28

29

30

31

33

34

35

Stichaeidae
Lumpenus fabricii ef.
Lumpenus sp.

Other organisms
unidentified animals
unidentified Foraminifera
unidentified invertebrate eggs
unidentified Nematoda

1380

90

30

910

310




Utermshl, H. 1931, Neue Wege in der quantitativen Erfassung des Planktons.
Verh. int. Verein. theor. angew. Limnol. 5:567-596.

B. Papers in Preparation or in Print - None
C. Oral Presentations - Nomne
VII. Problems Encountered/Recommended Changes

Distribution of the ice algae is patchy and we had some
difficulty locating an area where ice algae were present that was close to
the D.S. 11 dive site. We were lucky to find it close to an already existing
dive hole, even though it meant the divers and surface support personnel had
to be outside and we had to carry gear and samples between the two sites.
The biggest problem this caused was trying to keep the radioactive isotope
golution from freezing before it could be inoculated into the samples. This
problem was solved with the hot water baths, but it meant the diver had to
surface three times to get the isotope (once for each incubation chamber)
thus lengthening the time he was in the water. We were also lucky that the
weather was relatively good, so that we could work outside. The backup
diver usually got into a sleeping bag to keep warm, but his hands and feet
were still cold.

The NOAA helicopter was very busy with so many projects needing time.
Often the helicopter could not pick us up until several hours, often 3 to 4,
after my sampling was done. In order to minimize possible and unknown
damage to the samples, an ERA helicopter was chartered to pick up me and any-
one else who needed to return to shore in the early afternoon. This worked
out very well and I got back to the lab just about the time the ice cores
had thawed and were ready to be processed.

At the shore laboratory there is a definite lack of electrical outlets,
counter space, and sinks. I had the only possible place to set up and filter
water samples. Fortunately, no one else was there who needed this kind of
space until the day I left. Freezer space could also be a problem, Four
projects were using the small amount of space available. Other arrangements
will have to be made when large numbers of samples must be frozen.

IX. Acknowledgements

I would like to thank Ken Dunton and his divers, John Olson,
Gary Smith, and especially Jim Hanes for their excellent help. Kate Persons
did a tremendous job making sure everyone had enough helicopter time.
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I. Abstract/Highlights of Quarter's Accomplishments

Analysis of phytoplankton samples collected during the icebreaker
cruise in August-September 1978 has been completed. Processing of all ice-
breaker data is complete. Analysis of samples collected in February, March,
and May 1979 in Stefansson Sound has been completed. All data will be ready
for submission to NODC in October. Phytoplankton and zooplankton voucher
specimens from icebreaker cruises in 1976, 1977, and 1978, and from the
Stefansson Sound winter sampling program will be ready for submission to
the California Academy of Sciences in October.

II. Task Objectives

The task objectives are to assess the winter density distribution
‘and environmental requirements of zooplankton and phytoplankton in the near-
shore areas of the Beaufort Sea in an integrated sampling effort with other
RU's and to analyze data collected during the 1978 icebreaker cruise in the
Beaufort Sea.

III, Field or Laboratory Activities
A. Ship or Field Trip Schedule
There was no field work done during this quarter.
B. Laboratory Activities - Winter Studies
1. Phytoplankton
Five (5) samples, 4 water and 1 ice core, collected
during the period 12-20 May 1979 at the Boulder Patch in Stefansson Sound
were analyzed.
2. Zooplankton
One (1) sample collected at the Boulder Patch as part of
Project Whales sponsored by BLM, was analyzed and the results are included in
Table 1.
C. Methods
1. Phytoplankton
Standing stock samples were analyzed using a Zeiss phase-
contrast inverted microscope and Zeiss 5 and 10 ml counting chambers. Rare
and large organisms (> 100 ym) were counted at 125 X magnification in 50 ml
chambers and abundant, small organisms (< 100 um) were counted at 312 X
magnification in 5 ml chambers. One-tenth of the 5 ml chamber and one~fifth
of the 50 ml chamber were counted. The ice core sample was gettled in the

usual way, but so many cells were present that it was impossible to count in
either the 5 or 50 ml chamber. Instead, a 1 ml subsample was taken from the
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Table 1. Abundance (number per 1000 m3) of zooplankton taxa found in 0.75 m ring net hauls from
Stefansson Sound. November 1978 samples were collected with a 308 um mesh net; March and May 1979 samples
were collected with a 216 ym mesh net.

Taxon

Station Numbers

8 Nov 10 Nov

14 Nov

16 Nov*

13 Mar

14 Mar 16 Mar 16 May?t

Coelenterata

Hydrozoa
Coryne tubulosa
Halitholus eirratus
Perigonimus yoldia-arcticae
Perigonimus spp.
Sarsia sp.

Scyphozoa
Aurelia sp. (ephyra larvae)

Polychaeta
Syllidae
Autolytue fallax
Unidentified trochophores
Unidentified larvae
Unidentified juveniles

Crustacea
Copepoda

Calancida - adults
Calanoida - juveniles
Cyclopoida
Harpacticoida
Unidentified Copepoda
Unidentified nauplii

Cirripedia
Unidentified cyprids

474070 263370

188240

6505350 9692180 3742990

410

820

1360
450

2710

242530
5107690
680

230

450

450

450

1360
74240
62020

2720

12220

755

910
377

377

377
3774

83522

910 450
268450 90540
53420 38930
2260 1810
347925
14490 4980




Table 1. (continued)

Station Numbers

Taxon 8 Nov 10 Nov 14 Nov 16 Nov® 13 Mar 14 Mar 16 Mar 16 May+

Mysidacea
Mysis litoralis 410 450
Mysis relicta 820 410
Mysis spp. 1810

Amphipoda
Gammaridea

Calliopiidae ef. 230

Eusiridae cf. 450

Gammaridae
Gammarus wilkitzkii 230
Gamarus sp. (juv.) 377

Lysianassidae
Boeckosimus (Onisimus) glacialis 450
Boeckosimus (Onisimus) spp. cf. 450 450
Unidentified Lysianassidae cf. 1360

ve

Euphausiacea
Thysano¥ssa raschit 230
Unidentified calyptopids 410

Isopoda
Unidentified Isopoda 450 450

Nematoda 377

Chaetognatha
Sagitta elegans 820 410 1360 230 919

- Appendicularia (Larvacea) -
Oikopleura sp. 63396




e

Table 1. (continued)

Station Numbers

Taxon 8 Nov 10 Nov 14 Nov 16 Nov® 13 Mar 14 Mar 16 Mar 16 Mayt
Other organisms
Unidentified animals 410 410 450 7547
Unidentified invertebrate eggs 7690 8370




sample jar after the sample was thoroughly shaken. The 1 ml subsample was
put into a 5 ml counting chamber and 4 ml distilled water were added. After
settling overnight, one-tenth of the sample was counted.

2. Zooplankton

The zooplankton sample was first sorted for large and
rare organisms., The sample was then split using a Folsom plankton splitter
until a subsample containing approximately 100 specimens of the most abundant
remaining taxon was obtained. For the sample collected 16 May, only the
copepods and polychaete larvae were split. Organisms were identified and
counted using a dissecting microscope. Voucher specimens were kept for all
taxa.

3. Nutrients and Salinity

Nutrient and salinity determinations for ice samples
were run on ice cores collected with the combination incubator-sampler.
Cores were allowed to melt and were then filtered through 0.45 wm Millipore
filters. A 125 ml polyethylene bottle was partially filled with water and
frozen for the nutrient sample; the remainder of the water was poured into
a second 125 ml bottle and stored at room temperature for the salinity
sample.

These samples were returned to the University of Washington, Department
of Oceanography Chemistry Laboratory for amalysis. The nutrient samples
were analyzed using autoanlyzer techniques; the salinity samples were
analyzed using a whetstone bridge.

D. Sample Location

A1l sampling was done at the Boulder Patch, 70°19'N,
147°34 .4'W in Stefansson Sound.

E. Data Collected and Analyzed
Data collected and analyzed during the Winter Studies
program in Stefansson Sound is given in Table 2.
IV. Results - Winter Studies
A. Phytoplankton and Ice Algae
Phytoplankton levels in the water column in Stefansson
Sound were low during the winter period (Tables 3 and 4). In November, 1978,
unidentified flagellates, mostly <6 um in diameter, were the most common
organisms. A few diatoms, including spores of Chaetoceros spp. and cells of
Navieula spp. and Nitzschia spp., were also present. Although the diatoms
contained chloroplasts, they did not appear to be healthy. Chlorophyll a

levels were low.

Phytoplankton levels remained low in February and March with unidentified
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Table 2, Data collected and analyzed during the Winter Studies
program, Stefansson Sound, 1978-79.

Nov Feb Mar May
Parameter Coll Anal Coll Anal Coll Anal Coll Anal

Primary Productivity 30 30
Phytoplankton Standing Stock 18 6 2 2 10 4 10 5
Plant Pigments 18 17 2 2 10 10 14 14
Phytoplankton Net Tows

Vertical 1

Horizontal-in water 2

Horizontal-bottom of ice 1l
Zooplankton Net Tows

Vertical 18 3 10 3 3 1*

Horizontal 3 1 2
Ice cores 2 1
Nutrients 10 10
Salinity 10 10

* Collected as part of Project Whales sponsored by BLM
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Table 3. Phytoplankton data from the Winter Studies program, Stefansson Sound, 1978-79.

Standing Stock Chlorophyll a Phaeopigments Primary Productivity
| (Total Cells /Liter) (mg m™~) (mg m—3) (mg C m=3 hr-l)
! Date Om 4 m O0m 4 m 0m 4 m Om 4 m Ice
08 Nov 78 26000 14000 0.06 0.07
09 24000 18000 0.02 0.02 0.12 0.12
10 0.06 0.06 0.06 0.08
11 0.05 0.05 0.04 0.05
12 0.06 0.04 0.07 0.06
13 0.06 0.04 0.05 0.06
14 0.07 0.04 0.05 0.05
15 0.05 0.06 0.06 0.06
16 46000 46000 0.06 0.06 0.05 0.05
. 15 Feb 79 36000 22000 0.02 0.01 0.07 0.04
P~
hd 12 Mar 79 46000 34000 0.01 0.00 0.03 0.02
13 0.00 0.01 0.02 0.03
14 Ice core 38000
14 0.00 0.01 0.03 0,03
15 0.01 0.01 0.03 0.07
16 60000 82000 0.01 0.01 0.03 0.03
15 May 79 Ice cores (1 core) 168.51 236.90 38.92
(2 cores)* 27.29 46.16
18 162000 38000 0.42 .17 1.13  0.24 0.16 0.12 36.73
Ice cores (1 core) 84.24 176.59
(2 cores)® 147.00 64.05
19 0.67 0.24 1.05 0.43 0.16 0.80 8.13
Ice cores (1 core) 89.08 125.44
(2 cores)® 111.20 84.80
20 208000 36000 1.1% 0.23 0.8 0.33 0.11 0.26 36.70
Ice 23070000
Ice cores (1 core) * 157.86 44,24
(3 cores) 72.00 96.00

* actual values, not averages
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Table 4. Phytoplankton and ice core standing stock (number of cells per liter) from Winter Studies
samples, Stefansson Sound, 1978-79.

8 Nov 78 9 Nov 78 16 Nuov 78 15 Feb 79
Taxon 0 4 0 4 0 4 0 4

Diatoms
Amphiprora spp.
Amphiprora hyperborea

Chaetoceros spp. 2000 2000 8000 2000
Chaetoceros septentrionalis

Cylindrotheca closterium 2000 2000
Gyrosigma spp.

Liemophora spp.

Melosira spp.

Navicula spp. 2000
Navicula marina
Navicula pelagica

Nitzschia spp.

Nitzschia delicatissima
Nitaschia frigida

Nitzschia grunowii
Nitzschia seriata ef.
Thalassiosira spp.
Thalassiosira antarctica cf.
Thalassiosira gravida

Tropidoneis sp.




Table 4. (continued)

Taxon

8 Nov 78

9 Nov 78

16 Nov 78

15 Feb 79

0 4

0 4

0 4

Unidentified pennate diatoms

< 10 uym

11 - 20 ym

21 - 30 m

31 - 40 um

41 - 50 ym

51 -~ 75 um

76 - 100 ym

101 - 150 um

Unidentified flagellates
<10 um
N i1 - 20 um
~ 21 - 30 um
31 - 40 um
41 - 50 um

Identified flagellates
Calycomonas gracilis

Unidentified choanoflagellates
Unidentified cryptomonads
Dinobryon petiolatum
Eutreptiella sp. cf.
Unidentified euglenoid cf.

Urceolus sp.

Platymonas sp. cf.

20000

2000

2000

2000

106000

20000 14000

2000

44000 36000
2000

32000 18000

2000
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Table 4. {continued)

8 Nov 78 9 Nov 78 16 Nov 78 15 Feb 79
Taxon 0 4 0 4 0 &4 0
Dinoflagellates
Gonyaulax sp.
Peridinium spp.
Unidentified Peridiniales 2000
Unidentified dinoflagellates 2000 2000
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Table 4.

{continued)

Taxon

12 Mar 79

14 Mar 79

16 Mar 79

18 May 79

0 4

“ice core

0

Diatoms

Amphiprora spp.
Amphiprora hyperborea

Chaetoceros spp.

Chaetoceros septentrionalis

Cylindrotheca closterium

Gyrosigma spp.

Liemophora spp.

Melosira spp.

Navicula spp.

Navicula marina
Navicula pelagica

Nitzschia spp.
Nitzschia delicatissima
Nitzschia frigida
Nitaschia grunowii
Nitzschia seriata cf.

Thalassiosira spp.

Thalassiosira antavetica cf.

Thalasetiosira gravida

Tropidoneis sp.

2000

4000

4000

2000

2000

2000

6000
12000

2000

2000

2000

4000

2000

8000

6000
14000
6000




Table 4. (continued)

0s¢

12 Mar 79 14 Mar 79 16 Mar 79 18 May 79
Taxon 0 4 ice core 0 4 0 4
Unidentified pennate diatoms
<10 um 2000 2000 2000 2000
11 - 20 um 6000 2000
21 - 30 um
31 - 40 ym 8000 4000
41 - 50 um
51 = 75 um
76 - 100 um
101 - 150 um
Unidentified flagellates
<10 um 40000 22000 2000 46000 64000 84000 34000
11 - 20 um 2000 2000 8000
21 - 30 um
31 - 40 um
41 - 50 um
Identified flagellates
Calycomonas gracilis
Unidentified choanoflagellates 4000 6000 6000
Unidentified cryptomonads 2000
Dinobryon petiolatum
Eutreptiella sp. cf. 2000
Unidentified euglenoid cf. 2000

Urceolus sp.

Platymonas sp. cf. 4000




Table 4. (continued)

12 Mar 79 14 Mar 79 16 Mar 79 18 May 79
Taxon 0 4 ice core 0 4 0 4
Dinoflagellates
Gonyaulax sp.
Peridiniun spp. 14000

Unidentified Peridiniales 2000 4000 2000

Unidentified dinoflagellates
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Table 4. (continued)

20 May 79 20 May 79
Taxon ice core 0 4
Diatoms
Amphiprora spp. 50000
Amphiprora hyperborea 60000 6000
Chaetoceros spp. 280000 4000
Chaetoceros septentrionalis 2000
Cylindrotheca closterium 80000 12000 4000
Gyrosigma spp. 130000 2000
Licmophora spp. 530000 2000
Melosira spp. 40000
Navicula spp. 550000 2000
Navicula marina 80000
Navicula pelagica 860000
Nitzschia spp. 2560000 10000
Nitzschia delicatissima 4000
Nitzschia frigida 6080000 14000
Nitzschia grunowit 5880000
Nitzschia seriata cf. 12000
Thalagsiosira spp.
Thalassicsira antarctica cf.
Thalassiosira gravida
Tropidoneis spp. 10000
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Table 4. (continued)

20 May 79 20 May 79
Taxen ice core 0 4
Unidentified pennate diatoms
<10 um 196000 2000
11 - 20 um 850000
21 - 30 um 870000 4000
31 - 40 um 320000
41 - 50 um 200000 2000 2000
51 - 75 ym 350000
76 - 100 ym 30000
101 ~ 150 ym 80000
Unidentified flagellates
< 10 um 2740000 98000 28000
11 - 20 um 320000 6000
21 - 31 um 20000 4000
31 - 40 ym 10000 2000
41 - 50 um 20000
Identified flagellates
Calycomonas gracilis 2000
Unidentified choanoflagellates
Unidentified cryptomonads 20000 2000
Dinobryon petiolatum 2000
Eutreptiella sp. cf. 10000 2000
Unidentified euglenoid ef.
Urceolus sp. 30000
Platymonas sp. cf. 50000 2000
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Table 4. (continued)

20 May 79 20 May 79
Taxon ice core 0
Dinoflagellates
Gonyaulax sp. 2000
Peridinium spp. 20000 8000
Unidentified Peridiniales
Unidentified dinocflagellates 60000 2000




small flagellates being the most numerous organisms. A few pennate diatoms
were also present. In February, there were many small detritus particles in
the water sample collected from just beneath the ice (0 m) which made phyto-
plankton counting difficult. The detritus particles probably came from

dirty brash ice that formed a thick layer on the underside of the ice (Dunton
pers comm). Not as much detritus was found in the sample collected near the
gsea floor. Chlorophyll a levels were very low.

By March, the number of individual diatom cells and the number of diatom
species increased with species that are common in the spring beginning to
appear. Chlorophyll a levels were still extremely low.

One ice core collected 14 March was also analyzed. The core, about
30 em long and 2.5 ¢m in diameter, was collected from the brash ice layer on
the underside of the ice. WNavicula sp., Nitzschia spp., and unidentified
pennate diatoms were present, along with Thalassiosira spp. The large amount
of detrital material made positive identification of the Thalassiosira spp.
impossible.

By May, more diatom cells were present in the water column, including
species of Chaetoceros, Cylindrotheca, Navicula, and Nitzschia. Unidentified
flagellates, usually <10 um, were abundant, along with a few cryptomonad,
chrysophyte, and euglenoid species. Unidentified Peridiniwm spp. and other
unidentified dinoflagellates were present in low numbers. Chlorophyll a
levels in the water column were still low, but beginning to increase.

An ice core, approximately 4.8 cm in diameter and 2 cm long, collected
with the combination-incubator sampler (Clasby et al. 1973; Alexander et al.
1974) was analyzed. More than 23 x 10® cells per liter were present,
including diatoms and flagellates. Nitaschia spp. were the most abundant
organisms. Nitzschia frigida Grunow and N. grunowii Hasle comprised nearly
50% of the total population. Both of these species are common in the ice
in the Barrow area with N. frigida found in large numbers only in the ice,
while N. grunowii is also a prominent component of the phytoplankton in
spring (Alexander et al. 1974; Horner 1976). Other typical ice organisms
found included Eutreptiella cf. braarudii Throndsen and Urceolus sp.,
probably U. macromastixz Skuja. Eutreptiella sp. is sometimes found in the
water column also, but only when ice is present (Horner unpubl obs). Neither
of these species occurred in large numbers. Chytridiaceous fungi were found
parasitizing some of the pennate diatoms.

Chlorophyll a levels in the ice cores were extremely variable and phaeo-
pigments were high (Table 3).

Primary productivity was low in the water column, averaging about
0.15 mg C m~3 hr~l. 1In the ice, primary productivity on 15, 18, and 20 May
was about the same, near 37 mg C m—3 hr-l, but on 19 May, productivity was
only 8 mg C m~3 hr-l.

Nutrient and salinity data are given in Table 5.
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Table 5. Nutrient and salinity data from the May 1979 winter studies
program in Stefansson Sound. Where no number is present, no sample was

taken.
Nutrient Concentrations
(ug at/1) Salinity
Date NOj3 NO» NH4 POy, 510y (°/o0)

18.28
35.20
15.26

18.32
35.19
15.94

16.57
34.76
14,05




B. Zooplankton

The dominant group of animals present from November through
March was juvenile calanoid copepods (Table 1). In November they comprised
> 99,5% of the zooplankton. Copepods were also the dominant group in May,
but were not sorted to Order or life cycle stage. Taxonomic studies on
copepods from the winter sampling will be done in FY 80.

Other taxa identified during the winter include barnacle larvae,
amphipods, euphausids, isopods, chaetognaths, larvaceans, polychaetes
(especially juveniles), and jellyfish; unidentified animals and unidentifed
invertebrate eggs were also present. Only juvenile polychaetes and larvaceans
were present in large numbers and only in May.

V. Preliminary Interpretation of Results

Phytoplankton levels from November through March were low,
averaging about 38 x 103 cells per liter with most of the cells being
unidentified flagellates < 10 um in diameter. These cells are probably not
photosynthetic judging from the low chlorophyll a levels. By May, diatoms
were more abundant,. although unidentified, small flagellates were still the
most abundant group of organisms in the water column. Chlorophyll a levels
were slightly higher in May.

An ice core collected 14 Mar 1979 contained few diatoms, but by May, a
well-developed ice algae community was present in some areas. The extent
of this community in Stefansson Sound is not known, although ice cores taken
to determine a good sampling location indicated patchiness within a relatively
small area around Dive Site 11 (RU 356).

Chlorophyll a levels in the ice cores were extremely variable. Reasons
for this include the patchiness of the ice community, possibly within a very
small area, and the difficulty in retrieving the sampling corers from the
ice. A variable and unknown amount of ice could easily have been lost during
the retrieval. Patchiness may also be the reason for the decrease in
primary productivity on 19 May.

The fact that most of the zooplankton present during the winter were
juvenile copepods probably indicates that the lagoon system is a major
habitat for these organisms. More definite information can be given after
the copepods are identified and sexed.

The paucity of larger animals such as amphipods and euphausids may be
an artifact caused by our sampling gear. The only gear we used sampling
through a hole in the ice was ring nets that were usually hauled vertically
from the bottom to the surface. Larger animals are able to avoid this net,
usually by swimming upwards and sideways. In November, we sampled
horizontally by anchoring a line and pulley just beneath the ice, but hauling
a net by hand is not fast enough to catch the larger organisms. We hope to
try a downward fishing net during spring 1980.

With the exception of Horner et al. (1974), there is little available
information concerning the plankton in the Stefansson Sound area in summer,
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These authors found three phytoplankton communities in Prudhoe Bay and out
to Reindeer Island. Pennate diatoms were the most abundant organisms inside
Prudhoe Bay, while small flagellates were dominant in low salinity surface
water in the lagoon area. Centric diatoms were more common in deeper, more
saline water in the lagoon and north of Reindeer Island. Whether the same .
situation occurs farther east in Stefansson Sound is not known. Copepods
were the most diverse (10 species) and abundant group of zooplankters in
the summer (Horner et ql. 1974) and that was the case in winter 1978-79,
although species are not yet known for the winter-spring seasons. Other
summer zooplankton taxa include coelenterates, a few polychaete larvae, a
few amphipods, barnacle and crab larvae, mysids, chaetognaths, and fish,
With the exception of the copepods, each of these groups, in general,
comprised less than 1% of the population at stations where they occurred.

IITI. Field or Laboratory Activities
A, Ship or Field Trip Schedule
There was no field work done during this quarter.

B. Laboratory Activities - CGC Northwind

1. Phytoplankton

Enumeration of phytoplankton samples collected during
the cruise of CGC Northwind, 15 Aug-15 Sep 1978, has been completed.
Processing of the data for October submission to NODC has been completed.

2. Zooplankton

This quarter has been spent preparing voucher specimens
for submission to the California Academy of Sciences. Approximately 400
voucher specimens will be submitted in October. Processing of icebreaker
and winter studies data for October submission to NODC has been completed.

C. Methods
1. Phytoplankton

Samples were analyzed using a Zeiss phase-contrast
inverted microscope and 5 and 10 ml Zeiss counting chambers. Rare and large
organisms (> 100 um) were counted at 125 X magnification in 50 ml chambers;
abundant, small organisms (< 100 ym) were counted at 312 X magnification in

5 ml chambers. Usually 1/10 of the 5 ml chamber and 1/5 of the 50 mli
chamber were counted.

2. Zooplankton
Individual specimens of each taxonomic category
identified were separated from the sorted, identified samples. Identification

of each specimen was checked and the individual organisms were placed in
2 dram vials. Abbreviated labels containing identification, collection data,

258



and a speciman reference number were placed in each vial. Regulation voucher
specimen labels were filled out according to the voucher specimen policy and
included the speciman reference number included in each vial.

IV. Results

Two hundred nineteen (219) phytoplankton standing stock samples
have been analyzed from the 1978 icebreaker cruise. Eighty-three (83)
categories from five phyla, including 48 species and 35 other categories,
including unidentified species and groups of species, were present. All
the categories have been reported previously from the Chukchi and Beaufort
seas (Horner 1978).

The phytoplankton have been grouped into four major categories based on
taxonomic group or morphological similarities. The percentage of the phyto-
plankton population and the number of cells by major category are given in
Table 6 and Fig. 1. The number of cells ranged from <1 x 10% to > 4 x 106
cells per liter with the highest number occurring at station 27 located just
outside the Maguire Islands. In general, the standing stock was considerably
lower in 1978 than in 1976 and 1977.

Small species of the genus Chaetoceros were the most abundant organisms
at most stations and at most depths except the surface. Other diatoms that
were common included Nitzschia delicatissima Cleve, N. grunowii Hasle,
Thalassiosira antaretica Comber, T. gravida Cleve, and T. nordenskioeldii
Cleve. 1In the Annual Report for 1 April 1979, I reported that T. antaretica
had not been found in the 1978 samples. This was true of samples analyzed
at that time from the area east of Prudhoe Bay, but west of Prudhoe Bay, this
species was common. Diatoms other than Chaetoceros spp. were the most
abundant organisms only at a station north of Harrison Bay (station 33).

Small flagellates that were not identified were common and were usually
dominant in surface samples. They were most abundant at all depths at three
(3) stations along the Pitt Point transect (stations 10, 11, and 12), three
(3) stations along the 20 m isobath off Harrison Bay (stations 7, 8, and 9),
and at one (1) station off the mouth of the Canning River (station 4).

Dinoflagellates were more common and abundant in 1978 than in either
1976 or 1977. They were especially abundant at the two (2) outermost stations
of the Pitt Point transect (stations 11 and 12), at six (6) stations of f
Harrison Bay (stations 7, 8, 9, 13, 33, and 34), and at one (1) station in
deeper water off Prudhoe Bay (station 29). At most stations east of Prudhoe
Bay, dinoflagellates generally comprised less than 1% of the population at
any depth. Dinoflagellate species present included Dinophysis acuta Ehrb.,
D. sphaerica Stein, Gonyaulax catenata (Lev.) Kofoid, G. spinifera (Clap. et
Lach.) Diesing, Gymnodinium lohmanni Paulsen, Peridinium brevipes Paulsen,
P, minusculum Pav., P. pallidum Ostenfeld, P. trochoideum (Stein) Lemm.,
Ceratium arcticum (Ehrb.) Cleve, and C. longipes (Bailey) Gran.

Primary productivity and plant pigment concentrations were discussed in
the Annual Report for 1 April 1979.
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Table 6. Number of cells per liter and percentage of phytoplankton by major category by depth at each
station, 15 Aug - 15 Sep 1978. Where no number is present, no cells were found.

097

Depth Chaetoceros Other diatoms Flagellates Dinoflagellates Total Number

Sta {(m) Number A Number % Number % Number % of Cells
1 05 2000 1 8000 3 246000 92 12000 4 268000
15 44000 28 36000 23 72000 45 8000 5 160000

25 200000 69 16000 6 56000 19 16000 6 396000

35 334000 77 20000 5 64000 15 18000 4 436000

45 230000 72 32000 10 56000 18 2000 1 320000

3 03 10000 3 4000 1 286000 95 300000
10 184000 78 50000 21 2000 1 236000

15 236000 59 154000 38 12000 3 402000

20 136000 50 4000 1 120000 43 14000 5 274000

25 34000 19 24000 14 110000 63 8000 5 176000

30 92000 42 22000 10 100000 45 6000 3 220000

35 176000 45 50000 13 156000 40 6000 2 388000

4 00 2000 1 272000 99 274000
05 4000 2 220000 98 224000

10 82000 98 2000 2 84000

15 14000 5 6000 2 282000 93 2000 1 304000

20 34000 25 12000 9 92000 67 138000

25 60000 32 8000 4 120000 64 188000

5 00 34000 8 2000 1 382000 91 418000
03 122000 36 20000 6 194000 56 6000 2 342000

06 590000 68 152000 22 82000 9 4000 1 868000

09 562000 66 114000 13 144000 17 32000 4 852000

12 656000 61 80000 7 332000 31 10000 1 1078000

15 568000 77 52000 7 112000 15 8000 1 740000

20 328000 49 48000 7 290000 43 6000 1 672000
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Table 6. (continued)
Depth Chaetoceros Other diatoms Flagellates Dinoflagellates Total Number

Sta (m) Number % Number % Number % Number % of Cells
6 00 4000 1 10000 1 828000 97 10000 1 852000
05 132000 49 70000 26 60000 22 8000 3 270000

10 130000 53 70000 29 38000 16 6000 2 244000

15 140000 74 4000 2 42000 22 2000 1 188000

20 172000 65 90000 34 4000 2 266000

25 170000 46 194000 53 2000 1 366000

30 56000 37 4000 3 84000 56 6000 4 150000

35 94000 43 14000 6 108000 50 2000 1 218000

7 00 2000 1 2000 1 224000 91 18000 7 246000
05 242000 95 14000 5 256000

10 8000 4 38000 18 142000 69 18000 9 206000

15 6000 3 18000 9 140000 73 28000 15 1920600

20 42000 20 20000 10 128000 61 20000 10 210000

8 00 12000 4 20000 6 264000 84 20000 6 316000
05 8000 3 4000 2 220000 89 14000 6 246000

10 18000 7 8000 3 192000 74 42000 16 260000

15 28000 10 24000 9 184000 67 38000 14 274000

20 54000 23 30000 13 132000 56 18000 8 234000

9 00 8000 3 12000 4 252000 80 42000 13 314000
05 5000 2 10000 4 204000 84 26000 11 244000

10 6000 3 156000 83 26000 14 188000

15 32000 15 10000 5 142000 66 30000 14 214000

20 10000 8 6000 5 88000 70 22000 17 126000

10 00 6000 2 4000 2 236000 92 10000 4 256000
05 26000 12 2000 1 178000 81 14000 6 220000

10 164000 37 36000 8 200000 46 38000 9 438000
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Table 6. {continued)
Depth Chaetoceros Other diatoms Flagellates Dinoflagellates Total Number
Sta {m) Number 4 Number )4 Number % Number 4 of Cells
10 15 390000 58 60000 9 206000 31 16000 2 672000
20 310000 54 70000 12 182000 32 12000 2 574000
11 00 28000 11 2000 1 202000 78 28000 11 260000
05 2000 1 8000 3 214000 87 22000 9 246000
10 18000 7 44000 16 186000 67 28000 10 276000
15 34000 15 40000 18 102000 46 44000 20 220000
20 22000 6 106000 29 212000 58 28000 8 368000
30 88000 42 10000 5 108000 52 2000 i 208000
40 46000 26 36000 20 88000 49 10000 6 180000
50 28000 15 44000 24 110000 59 4000 2 186000
12 ) 8000 4 162000 85 20000 11 190000
05 4000 1 829000 25 202000 62 40000 12 328000
10 16000 9 16000 9 102000 59 40000 23 174000
15 20000 7 30000 11 152009 56 70000 26 272000
20 8000 4 14000 8 120000 66 40000 22 182000
30 10000 i1 62000 70 16000 18 88000
45 66000 34 16000 8 100000 51 16000 8 196000
13 00 2000 1 2000 1 230000 94 10000 4 244000
05 2000 1 142000 86 22000 13 166000
10 2000 1 30000 20 102000 69 14000 9 148000
15 2000 1 134000 63 62000 29 14000 7 212000
20 32000 33 64000 67 96000
30 44000 39 68000 60 2000 2 114000
45 56000 49 6000 5 40000 35 12000 11 114000
14 00 98000 28 14000 4 238000 68 2000 1 352000
03 338000 77 12000 3 20000 20 440000




Table 6. {(continued)

Depth Chaetoceros Other diatoms Flagellates Dinoflagellates Total Number
Sta (m) Number 4 Number pA Number % Number yA of Cells
14 06 768000 71 250000 23 70000 6 1088000
09 514000 57 296667 33 88000 10 4000 <1 902667
12 494000 61 156000 19 160000 20 4000 <1 814000
15 538000 59 132000 14 242000 26 4000 <1 916000
18 704000 70 120000 12 182000 18 4000 <1 10106000
16 00 66000 28 4000 2 162000 70 232000
03 270000 57 50000 11 154000 32 2000 <1 476000
06 586000 62 290000 31 62000 7 4000 <1 942000
09 1644000 65 692000 27 206000 8 6000 <1 2548000
12 726000 55 376000 29 210000 16 4000 <1 1316000
15 1108000 66 376000 22 180000 11 14000 1 1678000
o 18 998000 58 506000 30 192000 11 10000 1 1706000
h 21 984000 61 404000 25 210000 13 4000 <1 1602000
17 00 66000 35 6000 3 116000 62 188000
03 336000 68 64000 13 94000 19 2000 <1 496000
06 764000 72 144000 13 156000 15 4000 <1 1068000
09 778000 66 258000 22 148000 13 1184000
12 1556000 60 778600 30 248000 10 6000 1 2588000
) 15 1138000 64 384000 22 248000 14 6000 1 1776000
18 1216000 65 420000 23 222000 12 2000 1 1860000
18 00 68000 14 4000 1 400000 84 4000 1 476000
03 160000 39 250000 6l 410000
06 310000 54 20000 3 242000 42 572000
09 588000 68 76000 9 198000 23 4000 <1 866000
12 1536000 56 954000 35 256000 9 2000 <1 2748000
15 1548000 65 572000 24 252000 11 4000 <1l 2376000
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Table 6. {continued)
Depth Chaetoceros Other diatoms Flagellates Dinoflagellates Total Number
Sta {(m) Number % Number % Number % Number Z of Cells
19 00 152000 38 30000 8 214000 54 396000
03 386000 69 30000 5 144000 26 2000 <1 562000
06 246000 73 8000 2 80000 24 2000 1 336000
09 162000 72 8000 3 54000 24 2000 1 224000
12 964000 84 42000 4 146000 13 1152000
15 1678000 69 562000 23 196000 8 2436000
18 1322000 71 296000 16 248000 13 1866000
20 00 250000 70 4000 1 104000 29 358000
03 628000 79 62000 8 110000 14 800000
06 594000 81 20000 3 114000 16 2000 <1 730000
09 1780000 91 46000 2 118000 6 2000 <1 1946000
12 1818000 91 64000 3 126000 6 2008000
15 1896000 81 250000 11 208000 9 2354000
22 00 360000 77 10000 2 96000 21 466000
03 380000 78 20000 4 88000 18 2000 <1 490000
06 548000 75 30600 4 144000 20 4000 1 726600
09 432000 75 20000 3 120000 21 2000 <1 574000
12 816000 85 18000 2 122000 13 956000
15 782000 89 32000 4 62000 7 876000
23 00 82000 41 8000 4 108000 54 2000 1 200000
05 320000 63 64600 13 114000 22 8000 2 506600
10 306000 85 28000 8 28000 8 362000
15 70000 52 10000 7 54000 40 134000
20 128000 70 50000 27 6000 3 184000
25 40000 27 10000 7 94000 64 2000 1 146000
30 62000 37 14000 8 84000 51 6000 4 166000
35 68000 27 66000 26 106000 42 10000 4 250000




Table 6. (continued)

- Depth Chaetoceros Other diatoms Flagellates Dinoflagellates Total Number
Sta (m) Number % Number % Number % Number % of Cells
24 00 12000 6 14000 7 168000 85 4000 2 198000
05 102000 63 6000 4 50000 3l 4000 2 162000
10 134000 61 6000 3 74000 34 6000 3 220000
15 130000 68 56000 29 4000 2 190000
20 162000 64 4000 2 82000 a3 4000 2 252000
30 46000 34 8000 6 78000 57 4000 3 136000
45 36000 34 10000 9 54000 51 6000 6 106000
25 00 130000 59 92000 41 222000
03 188000 67 18000 6 72000 26 2000 1 280000
06 128000 55 12000 5 92000 40 232000
o 09 184000 58 16000 5 12000 4 320000
A 12 214000 73 12000 4 60000 21 6000 2 292000
15 1632000 76 364000 17 146000 7 4000 <1 2146000
20 2338000 81 374000 13 178000 6 2000 <1l 2892000
25 5215000 76 540000 19 146000 5 4000 <1 2842000
26 03 54000 31 4000 2 118000 67 176000
06 320060 27 84000 70 4000 3 120000
09 64000 64 4400 4 30000 30 2000 2 100400
12 60000 25 90000 38 84000 36 2000 1 236000
15 18000 10 112000 62 50000 28 180000
27 00 108000 38 6000 2 168000 60 282000
03 208000 37 14000 3 334000 61 556000
06 322000 63 32000 6 156000 31 510000
09 348000 77 20000 4 84000 19 452000
12 338000 81 22000 5 58000 14 418000
15 1756000 76 174000 8 374000 16 4000 <1 23080090
18 3702000 83 352000 8 404000 9 6000 <1 4464000
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Table 6. (continued)
Depth Chaetoceros Other diatoms Flagellates Dinoflagellates Total Number
Sta (m) Number % Number % Number A Number % of Cells
28 00 16000 5 16000 5 300000 88 8000 2 340000
03 120000 53 38000 17 66000 29 2000 1 226000
06 136000 73 9000 5 42000 22 187000
09 174000 67 18000 7 66000 25 2000 1 260000
12 232000 72 25000 7 66000 20 2000 1 324000
15 396000 71 40000 7 118000 21 4000 1 558000
18 1482000 87 95000 56 124000 7 8000 <1 1709000
21 1298000 79 208000 13 136000 8 4000 <] 1646000
29 H1] 10000 6 36000 21 118000 69 6000 3 170000
05 84000 29 86000 30 110000 38 10000 3 290000
10 20000 17 38000 33 48000 41 10000 9 116000
15 26000 8 178000 56 98000 31 18000 6 320000
20 40000 16 56000 22 132000 52 26000 10 254000
25 14000 8 56000 33 76000 45 22000 13 168000
30 48000 31 30000 19 60000 39 16000 10 154000
45 10000 1 4000 1 758000 97 6000 1 778000
30 00 20000 2 24000 2 1006000 95 14000 1 1064000
03 380000 76 18000 4 102000 20 500000
06 528000 72 26000 4 174000 24 2000 <1 730000
09 1024000 88 38600 3 96000 8 4000 <1 1162600
12 1132000 90 52000 4 70000 6 8000 1 1262000
15 258000 55 20000 4 148000 31 44000 9 470000
18 156000 41 80000 21 142000 37 6000 2 384000
21 352000 50 194200 28 150000 21 8000 1 704200
31 00 4000 1 14000 3 526000 96 6000 1 550000
03 324000 73 26000 6 92000 21 442000
06 60000 39 24000 16 60000 39 10000 6 154000




19¢

Table 6. (continued)
Depth Chaetoceros Other diatoms Flagellates Dinoflagellates Total Number
Sta (m) Number 4 Number % Number )4 Number A of Cells
31 09 116000 47 30000 12 84000 34 18000 7 248000
12 404000 56 132000 18 184000 22 6000 1 726000
15 676000 68 148000 15 158000 16 8000 1 990000
18 708000 71 164000 16 120000 iz 2000 <1 994000
32 00 18000 2 8000 1 938000 97 4000 <1 968000
03 710000 86 24000 3 88000 11 4000 <1 826000
06 210000 59 16000 5 122000 34 6000 2 354000
09 286000 60 34000 7 138000 29 16000 3 474000
12 398000 67 86000 15 96000 16 12000 2 592000
15 312000 55 92000 16 146000 26 14000 2 564000
18 490000 58 158000 19 186000 22 12000 1 846000
33 00 60000 S 376000 59 176000 28 22000 3 634000
05 86000 12 464000 64 162000 22 18000 2 730000
10 58000 12 258000 53 162000 33 10000 2 488000
15 84000 28 204000 45 148000 33 14000 3 450000
20 24000 8 138000 47 102000 34 32000 11 296000
30 28000 22 24000 19 68000 53 8000 6 128000
45 16000 21 26000 33 26000 a3 10000 13 78000
34 00 326000 55 30000 5 232000 39 6000 1 594000°
03 346000 63 34000 6 158000 29 14000 3 552000
06 406000 73 42000 8 104000 19 8000 1 560000
0% 448000 63 120000 17 118000 17 28000 4 714000
12 148000 37 146000 37 80000 20 22000 6 396000
17 84000 34 82000 33 58000 24 22000 9 246000
22 176000 47 82000 22 86000 23 28000 8 372000
35 00 590000 74 28000 3 178000 22 6000 1 802000
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Table 6. (continued)

Depth Chaetoceros Other diatoms Flagellates Dinoflagellates Tetal Number
Sta {m) Number % Number % Number % Number % of Cells
35 03 454000 72 24000 4 140000 22 10000 2 628000
06 344000 71 14000 3 122000 25 2000 <1 482000
09 642000 72 42000 5 190000 21 14000 2 888000
12 94000 21 261000 58 78000 9 16000 4 449000
15 58000 16 234000 65 46000 13 22000 6 360000
18 104000 24 222000 51 90000 21 18000 4 434000
21 54000 17 196000 63 40000 13 22000 7 312000
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Results of zooplankton investigations were presented in the Quarterly
Report for 1 July 1979.

V. Preliminary Interpretation of Results

As in 1976 and 1977, all species found in the 1978 samples have
been previously reported from the Beaufort Sea. Chaetoceros spp. and
unidentified small flagellates were the most abundant organisms again. More
dinoflagellates were present in 1978 than in previous years.

Based on sampling in August and September for three years, phytoplankton
species are widely distributed throughout the Beaufort Sea. Only a few
species appear to be associated with special hydrographic conditions, i.e.,
Leptocylindrus minimus Gran in Bering Sea water. Standing stocks are variable
and patchy throughout the Beaufort Sea. Microflagellates are often dominant
in surface waters, perhaps as a result of lower salinity and higher light
conditions. Small species of the diatom genus Chaetoceros and/or micro-
flagellates were the most abundant organisms at nearly all stations. Primary
production and chlorophyll a concentrations are variable and patchy through-
out the sampling area, but are highest where diatoms are the most abundant
organisms. Estimated annual primary production ranged from ca. 2 g C n~2 yr-l
in 1978 to 14 g C m~2 yr~! in 1977.

VI. Auxiliary Material - References Cited

Alexander, V., R. Horner, and R. C. Clasby. 1974. Metabolism of Arctic sea
ice organisms. Inst. Mar. Sci., Univ. Alaska Rep. R74-4., 120 pp.

Clasby, R. C., R. Horner, and V. Alexander. 1973. An in situ method for
measuring primary productivity of arctic sea ice algae. J. Fish. Res.
Board Can. 30:835-838.

Hornmer, R. 1976. Sea ice organisms. Oceanogr. Mar. Biol. Ann. Rev. l4:
167-182.

Horner, R, 1978. Beaufort Sea plankton studies. Quarterly Report for the
period 1 Apr - 30 June 1978. BLM/NOAA OCSEAP. 88 pp.

Horner, R., K. 0. Coyle, and D. R, Redburn. 1974. Ecology of the plankton
of Prudhoe Bay, Alaska. Inst. Mar. Sci., Univ. Alaska Rep. R74-2; Sea
Grant Rep. No. 73-15.

VII. Problems Encountered/Recommended Changes

No problems have been encountered this quarter.

280



MILESTONE CHART

0 - Planned Completion Date
X - Actual Completion Date
{to be used for updates)

RU # 3539 p1: Rita A. Hornmer

Major Milestones: Reportlng, data wanagement and other significant
contractual requirements; periods of fleld work; workshops; etc.

1979 1980
MATOR MILESTONES oINJDjJ{FiM|A|[M|T [J|A] S| O} N!D
0 0
Field Effort X X| X X e
E Sample Analysis: Plant Pigments X 0 X
Primary Productivity X 0 X
Phyto Standing Stock X 0] X
Zoo Standing Stock ;
Data Processing: Plant Pigments 0 X
Primary Productivity 0 0 X
Phyto Standing Stock %
i Zoo Standing Stock i i ;
_Data Submission: All Data , L x




QUARTERLY REPORT

Contract #: 03-78-B01-6

Research Unit #: 359

Reporting Period: 1 Oct - 31 Dec 1979
Number of Pages: 51

Beaufort Sea Plankton Studies

Rita A. Horner

31 December 1979

282



I. Abstract - Highlights

Analysis of zooplankton samples from the Chukchi and Bering seas
is nearly complete. Detailed analysis of the zooplankton, primarily copepods,
collected in Stefansson Sound in November 1978 and March 1979 is nearly
complete. Enumeration of phytoplankton samples from the Chukchi Sea
collected in 1974 has begun.

II., Task Objectives

The objectives of RU 359 are to:

1. Complefe the analysis and synthesis of samples collected on
the 1978 icebreaker cruise in the Beaufort Sea;

2. Conduct field studies in conjunction with RU's 6 and 537 to
assess winter distribution and environmental requirements of zooplankton,
phytoplankton, ice algae, and benthic microalgae in the nearshore area of the
Beaufort Sea;

3. Complete and submit a final summary report on winter results;

4, Analyze available samples from the Chukchi Sea;

5. Complete a comprehensive literature review and synthesize

available data concerning phytoplankton, ice algae, and zooplankton in the
Chukchi Sea.

III. Field or Laboratory Activities
A. There were no field activities this quarter.
B, Laboratory Activities
1. Personnel

a. Thomas Kaperak - Oceanographer I - sorting, identifying,
counting of zooplankton samples collected in the Chukchi Sea, CGC Glacier,
7 Aug to 4 Sep 1976.

b. Deborah Wencker - Oceanographer I - sorting, identifying,
counting of zooplankton samples collected in the Norton and Hope basins, CGC
Polar Sea, 17 Apr to 6 May 1979.

¢. David Murphy - Student Helper - sorting, identifying,
counting of zooplankton samples collected in the Norton and Hope basins, CGC

Polar Sea, 17 Apr to 6 May 1979; responsible for identifying shrimp from all
samples collected by RU 359.
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d. Gayle Heron - Oceanographer II - sorting, identifying,
counting of copepods in samples collected by RU 359, starting with Stefansson
Sound winter samples.

e. Rita Hormer - Principal Investigator - enumeration of phyto-
plankton samples collected in the Chukchi Sea, CGC Staten Island, 7 to 15 Aug
19745 report writing, data management,

"2, Methods
a., Zooplankton collection
1. CGC Glacier 1976 Chukchi Sea samples

Samples were collected with 60 c¢m bongo nets with
mesh sizes of 333 and 500 uym and 0.75 m ring nets with a mesh size of 308 um.
A TSK flow meter was mounted in the mouth of each bongo net to determine the
amount of water filtered. The bongo tows were double oblique with deploy-
ment at ca. 50 m/min, a 30 sec soaking time at depth, and retrieval at ca.
20 m/min. Sampling depth varied depending on water depth, but the net was
placed as close to the bottom as possible.

The ring net was lowered to a predetermined depth, usually 10 or 20 m,
soaked for 10 sec, and vertically hauled to the surface. Two or more tows
were made at each station depending on water depth.

The samples were concentrated by swirling in the net collection cup to
remove excess water. The bongo net samples contained large quantitites of
phytoplankton and some were therefore subsampled before preservation. Sub-
sampling was done by pouring the concentrated sample into a calibrated
container which was then swirled to homogenize the sample. A subsample was
poured into a 500 ml jar and the fraction retained was noted on the sample
label.

All samples were preserved with 37% formaldehyde buffered with a
saturated solution of sodium borate.

2. CGC Polar Sea 1979 Bering Sea samples

Samples were collected with 60 cm bongo nets
with mesh sizes of 333 and 500 um and 0.75 m ring nets with a mesh size of
308 ym. Sampling procedure was as described above except that ring net hauls
were usually made from near the bottom to the surface instead of from 10 or
20 m to the surface. Samples were not subsampled before preservation.

All samples were preserved with 37% formaldehyde buffered with saturated
solutions of sodium borate and sodium acetate,

3. Stefansson Sound 1978-79 winter samples
Samples were collected with 0.75 m ring net with

a mesh size of 308 um, Vertical tows were made by lowering the net to the
bottom and retrieving by hand at a constant rate., Horizontal tows were made
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by extending a line from the sampling hole to an ice piton located on the
surface cq. 12 m away. The net was clipped to a pulley on the line, pulled
backward by the ring to the ice piton and forward to the sampling hole. Tows
were timed with a stopwatch to obtain an approximate speed of tow. The samples
were concentrated and preserved with 37% formaldehyde buffered with saturated
solutions of sodium borate and sodium acetate.

b. Zooplankton analysis
1. Chukchi and Bering seas

All samples were first sorted for large and rare
organisms. The remaining samples was then split in a Folsom plankton
splitter until a subsample containing ca. 100 specimens of the most abundant
remaining taxonomic group was obtained. Some of the Bering Sea samples,
containing large numbers of several taxonomic categories, were split before
any sorting was done. The individual splits of the samples were then sorted
and rough counted by taxonomic category until at least 100 specimens of each
category or the total number of specimens for each category was counted.
Twenty-six Chukchi Sea samples have been counted and identified; the Bering
Sea samples have been sorted and rough counted by taxonomic category and
species identification started.

Voucher specimens have been kept for all taxa.
2. Stefansson Sound

All organisms in the samples were identified and
counted; the samples were not split. For copepods, sex and life cycle stages
were determined where possible and the animals were measured.

c. Phytoplankton collection and analysis

Samples were collected with 5 £ Niskin bottles.
Portions of the water samples were poured into 250 ml jars and preserved with
4% formaldehyde buffered with sodium acetate.

Standing stock samples are being analyzed using a Zeiss phase-~contrast
inverted microscope and Zeiss 5 and 50 ml counting chambers. Rare and large
organisms (> 100 pm) are counted at 125 x magnification in 50 ml chambers and
abundant, small organisms (< 100 um) are counted at 312 x magnification in
5 ml chambers.

Water for chlorophyll g determinations was filtered through 47 mm,
0.45 ym Millipore filters, a few drops of a saturated solution of MgCO,3 were
added to the last few ml of sample filtered. The filter was frozen in a
dessicator until the sample could be analyzed.

Chlorophyll a concentrations from the 1974 cruise were determined in
1974 using spectrophotometric methods. The filters were ground in ea. 12 m]
90% acetone and centrifuged 3 times for a total of 30 min. The supernatant
liquid was made up to 14.5 ml with 90% acetone and poured into 5 cm path-
length spectrophotometric cells. The extinction was measured against a cell
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containing 90% acetone at 7500, 6630, 6450, 6300, and 4800 A using a Beckman
DU-2 spectrophotometer. Chlorophyll a concentrations were calculated using
the SCOR/UNESCO equations (Unesco 1966) where

Chl g = 11'64E6630 - 2.16E6q50 + 0'10E6300

after subtracting the 7500 (blank) reading from the 6630, 6450, and 6300
values.

Phaeopigment concentrations were not determined,

Chlorophyll a and phaeopigment concentrations from the Bering Sea samples
were analyzed using fluorometric techniques (Strickland and Parsons 1968).

Primary productivity measurements were made in 60 ml reagent bottles.
Two light and one dark bottle were used for each depth. Two ml of NaHI“CO3
solution were added to each bottle, aluminum foil was wrapped around the dark
bottle, and the samples were incubated in an incubator located on the fantail.
Light levels were measured at the beginning and end of the incubation period
with a Gossen Super Pilot photographic light meter, Low temperature was
maintained by constantly running seawater from the ship's fire main system
through the incubator. Following a 3 to 4 hr incubation period, the samples
were filtered onto 25 mm, 0.45 pym Millipore filters, rinsed with 5 ml filtered
seawater  and 5 ml 0.01 N HCl, and placed in liquid scintillation vials.

Carbon uptake was determined using a Packard Tri-Carb Liquid Scintillation
Spectrometer with Aquasol (New England Nuclear) as the scintillation cocktail.

3. Sample locations

See Fig. 1 for 1976 CGC Glacier Chukchi Sea stations;
Fig. 2 for 1979 CGC Polar Sea Bering Sea stations; and Fig. 3 for 1974 CGC
Staten Island Chukchi Sea stations (Fig. 3 is from Hannon, unpubl.).

IV. Results
A. Zooplankton
1. Chukchi Sea

Copepods were the most abundant organisms at all stations
(Tables 1 and 2). Barnacle and polychaete larvae were also abundant at all
stations along with appendicularians in the genus Fritillaria. Unidentified
mellusc larvae, chaetognaths, hydrozoans, and decapod zoea were present at
all stations and sometimes abundant. Other organisms present at some stations
were pteropods, ctenophores, amphipods, and euphausiids. Unidentified fish
larvae were present at most stations, but were never abundant,

2. Bering Sea

Calanoid copepods, the chaetognath Sagitta elegans, and
amphipods were present at all stations. The hydromedusa Aglantha digitale
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Table 1. Abundance (number per 1000 m3) of zooplankton taxa found in net hauls from the Chukchi Sea.

All samples were collected with bongo nets.

Where nc number is present, no animals were found.

Station Number

4

Taxon Mesh size (um)

333

500

333

333

500

Coelenterata

Hydrozoa
Aglantha digitale
Calycopsis birulai
Corymorpha flammea
Coryne tubulosa
Obelia longissima cf.
Perigonimus vesicarius
Perigonimus spp.
Perigonimus spp. cf.
Rathkea octopunctata
Unidentified Hydrozoa

Scyphozoa -~ unidentified

Ctenophora
Bero¢ cucumis
Pleurobrachia pileus cf.

Polychaeta - unidentified larvae

Mollusca
Gastropoda ~ Pteropoda
Clione limacina
Spiratella helicina

Unidentified mollusc larvae

800
22000

1147730

270

286000

30

90
270
27360
60

316580

120
78200

320
480

160

1548390

160

495480

22120

16590
55290

350

414710

520

453410

11380

360

3790
49330

5%0

129030

360
75900

* Volume of water filtered has been estimated for these tows using ship speed x duration of tow x mouth

area of the net.

T Net hauls not subsampled in the field (see p. ).
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Table 1. {continued)

Station Number 4 4 5 5 6 6 7 7
Taxon Mesh size (pm) 333 500 333 500 333 500 333 500
Crustacea
Copepoda
Calanoida - adults 68270 7820 82580 15060 73950 26000 105060 68310
Calanoida - juveniles 614400 117250 1114840 99390 903780 108000 724350 223900
Cyclopoida 1437870 293130 2085160 162640 550490 76000 652470 113850
Harpacticoida 25600 19540 41290 3010 8220 11060
Unidentified nauplii 891730 300950 1672260 120470 451890 50000 309650 94870
Cirripedia
Unidentified nauplii 102400 31270 103230 63250 16430 22000 22120 3790
Unidentified cyprids 315730 46900 1362580 24090 213620 14000 38710 75980
Mysidacea
Mysis spp.
Cumacea - unidentified 60
Amphipoda
Garmaridea
Apherusa glacialis
Boeckosimus nanseni
Onisimus (=Pseudalibrotus) glacialis
Unidentified Gammaridea
Hyperiidea
Parathemisto abyssorum 60
Parathemisto libellula 130 30 90
Unidentified Hyperiidea 130 260
Euphausiacea
Thysanodssa inermis 30 50 120 120
Thysanogssa longipes
Thysanogssa raschit 270 30 280 60 120
Unidentified furcilia 270 460 160 190 260 190 520
Unidentified calyptopis ef. 130
Unidentified nauplii cf. 260
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Table 1. (continued)

Station Numb