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I. Task Objectives for 3rd Quarter, FY 1978
A. To determine the use of Kamishak Bay by birds during spring
migration emphasizing use by Dunlin and Cackling Canada Geese.

II. Field Activities
A. Field Trip Schedule: On April 28, May 1, May 4 and May 11
aerial surveys were conducted in Kamishak Bay using a single-
engine Otter owned by Kachemak Air Service, Homer, Alaska.
Ground counts were made from April 23 to May 3 in Kachemak Bay
and from May 4 to May 10 in McNeil Cove, Kamishak Bay.

B. Scientific Party: Observers for the surveys were Paul Arneson
and Richard Johnston, Alaska Department of Fish and Game,
Anchorage, Alaska.

C. Methods: Shoreline survey techniques used for counting birds
during this report period are similar to those described in
previous reports. The only variation was that extensive
intertidal and supertidal areas were searched more frequently
than other portions of the coastline because shorebirds and
geese were the prime species under investigation.

Ground counts consisted primarily of Type III Sea Watches
where all birds within a given area and time frame were enumerated.
Beached bird surveys were conducted in the McNeil Cove area.

D. Sample Localities: See Figure 1.

E. Data Collected: The approximate distances surveyed during the
four spring flights were as follows: April 28 - 160 Km,
May 1 - 335 Km, May 4 — 260 Km, May 11 - 300 Km. The number
of computer records for each of the four surveys were 143,
370, 418 and 497 respectively.

III. Results and Preliminary Interpretation

Original bird survey dates were planned to coincide with the peaks
of waterfowl and shorebirds migration as determined from past
records at Copper River Delta and Kachemak Bay. Storms prevented
the surveys from being conducted during two of the planned time
periods.

A cursory transcription of the survey data has been completed but
no analysis is possible at this time. Only general observations
can be given in this report.

Few Canada Geese were observed on any of the surveys. Small flocks
were noted at the mouth of the Douglas River, McNeil Cove, Amakdedori,
Tniskin Bay, Chinitna Bay, and Johnson River Flats. Geese were
present in Kamishak on all four surveys but not abundant on any one
survey.
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Figure 1. Approximate coverage of aerial bird surveye in Kamishak Bay
during spring 1978 is represented by the dotted line. Ground
observations were conducted at McNeil Camp and Homer.




On May 11 a flock of two large and 15 small Canada Geese were
recorded in Chinitna Bay. This indicated that Cackling Canada
Geese (Branta canadensis minima) were present on the study area.
In talking with other observers on the Copper River Delta later in
the month, the Cackler migration was just beginning on May 11 and
lasted for several days after that. Migration may have been held
up by the storm that was present in Lower Cook Inlet from 4 May to
10 May. Because we mistakenly left the field prior to Cackling
Canada Goose migration, we were therefore unable to determine
whether Kamishak Bay is used by large numbers of Cacklers for
migration staging.

Shorebirds were most abundant on the 4 May survey when over 37,000
total shorebirds were recorded. The largest concentration was at
the mouth of a small creek 11 Km northeast of the mouth of the
Kamishak River where 12,000 medium and 500 small shorebirds were
observed. Other concentration areas included Chinitna Bay (10,600),
Iniskin Bay (8,500) Douglas River Flats (3,090), Bruin Bay (1,000)
and Kamishak River Flats (850).

Unfortunately determining species of shorebirds from aircraft was
difficult, and at times an accurate judgment as to whether they

were small or medium shorebirds was impossible. Ground counts were
planned for the McNeil Cove area to discern species composition of
shorebird flocks. However, incessant inclement weather at McNeil
precluded the completion of that objective. Strong northeast winds
with rain made observation difficult and appeared to affect shorebird
diel movements, but it was also noted that species composition of
shorebirds did change slightly even during bad weather. We inferred
from this that migration was not completely halted by the weather.

On 10 May when we departed McNeil Cove, weather had improved.

During a survey on the following day, essentially no (less than
1,000) shorebirds were recorded for the entire Kamishak Bay area.

The large number of birds recorded on May 4 had either migrated
during the storm or had departed enmasse at the onset of good
weather, It was learned on 15 May that a second influx of shorebirds
had occurred on May 13-14 within Kachemak Bay (Erikson, pers.

comm.). Western Sandpipers (Calidris mauri) comprised most of the
second peak of shorebirds. At no time were Dunlin (Calidris alpina)
identified as being abundant although, as mentioned earlier, identification
from the air was difficult and perhaps many of the medium shorebirds
were Dunlin.

Target species for the spring migration surveys had been Cackling
Canada Geese and Dunlin because of the possibility that they relied
heavily on intertidal habitats in western Lower Cook Inlet. Inclement
weather and delayed migration precluded the complete achievement of
the original objectives, but several other important observations

were made. Most notable were concentrations of Greater Scaup

(Aythya marila) that numbered from several hundred to several

thousand in all major bays and coves of Kamishak on the 11 May

survey. They were most frequently seen at the water's edge in the
intertidal mudflat portions of the bays.
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Scoters particularly Blacks (Melanitta nigra) congregated by the
several thousands in two areas that were not documented in the 1976
surveys (cf. Erikson, 1977). One area was in the vicinity of
intertidal bedrock between the mouth of the Douglas River and
Akumwarvik Bay (Fig. 2). The other area was in the vicinity of
Chenik Head where, on several of the surveys, seaducks, scaup and
over a thousand gulls congregated.

Another unforeseen observation was the use of McNeil Lagoon and
vicinity by Brant (Branta bernicla nigricans). As many as 550 were
seen roosting and feeding in the lagoon during stormy weather.
Several apparent attempts by Brant to migrate overland up the
McNeil River Valley were observed. One attempt appeared successful
when a flock of approximately 150 were not observed to return from
an inland flight even though ceilings and visibility were low in
the valley.

Dabbling ducks were most abundant during the 28 April survey and up
to several hundred were found in all bays and lagoons. Pintails
(Anas acuta) were the most abundant species but Mallards (4nas
platyrhynchus) made up a larger percentage than expected. Percent
of species composition is not yet available.

Problems Encountered

The major problem was inclement weather delaying surveys and also
likely delaying migration so that determination of the magnitude of
use of western Lower Cook Inlet by Dunlin and Cackling Canada Geese

was not possible.

Estimate of Funds Expended

Salaries 11,400
Per diem/travel 720
Contractural Services 3,000
Commodities 2,000
Equipment 150
TOTAL 17,270
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KODIAK SHELF

I. TASK OBJECTIVES

Preliminary observations of biological interrelationships, speci-
fically crab and shrimp trophic interrelationships, between

selected segments of the benthic biota.

A qualitative and quantitative inventory of dominant epibenthic

species within and near identified oil-lease sites.

A description of spatial distribution patterns of selected species

within and near identified oil-lease sites.

II. FIELD AND LABORATORY ACTIVITIES

Trawl cruise March 21-24, 1978 via the NOAA Ship Miller Freeman.

1. Scientific party - Stephen C. Jewett and John Rose, IMS, respon-—
sible for collection of all invertebrate data.

2. Methods - samples were obtained via 400-mesh otter trawl at
30-minute durations per station. Stomachs of king and snow crabs
were removed onboard ship.

3. Sample locality - Marmot Gulley off Kodiak Island.

4. Data collected - Twelve (12) trawls were examined for all inver-
tebrates. Stomachs collected or examined: 95 snow crabs, 4 king
crabs, 19 yellow Irish lords, 2 starry flounders, and 1 great
sculpin.

Trawl cruise April 10-22, 1978 via the M/V Yankee Clipper.

1. Scientific party - Max Hoberg, IMS, responsible for collection of
all invertebrate data.

2. Methods - samples were obtained via 20' try net at l0-minute
durations per station. Stomachs of king crabs and snow crab were
removed onboard ship.

Sample locality - Izhut and Kiliuda Bays of Kodiak Island.

Data collection - Thirteen (13) stations were sampled in Izhut
Bay; 32 snow crab stomachs were collected; king crabs were absent.
Only six stations were sampled in Kiliuda Bay; sixty-four (64)
snow crab and 47 king crab stomachs were collected. Invertebrates
were recorded from all stations.



C. TIrawl cruise May 7-15, June 7-22, 1978 wvia the R/V Commandc and the
M/V Yankee Clipper.

1. Scientific party - Stephen C. Jewett and John Rose, IMS, respon-
sible for collection of all invertebrate data.

2. Methods - samples were obtained via 400-mesh otter trawl on
the R/V Commando and via 20' try-net on the M/V Yankee Clipper.
Stomachs of snow and dungeness crabs, miscellaneous fishes and
1 sea star were collected or examined.

3. Sample locality - Izhut Bay of Kodiak Island (R/V Commando and
M/V Yankee Clipper). Near Island basin, McLinn Island, Kalsin
Bay, and Womans Bay (SCUBA).

4. Data collection - Three (3) stations were occupied by the R/V
Commando and 15 stations were occupied by the M/V Yankee Clipper.
Stomachs examined or collected included: snow crabs - 103; dun-
geness crabs — 17; Pacific cod - 18; Myoxocephalus spp. (sculpin) -
195 yellow Irish lord - 2; rock sole - 23; yellowfin sole - 4;
Pycnopodia helianthodes (sea star) — 105; and approximately 2.5 kg
of pink shrimps. Miscellaneous invertebrates were recorded at
all stations.

III. RESULTS

1. Invertebrates taken by trawl have been verified and stomachs have
been examined in the laboratory from the March 21-24 and April 10-22
cruises,

2. Data will be key punched in the near future.
3. The food of snow and king crabs taken by trawl appears to be dominated
by polychaete worms, snails, and clams,
On May 4 and 5, exploratory diving via SCUBA was conducted near the
city of Kodiak. Hundreds of king crabs were in the Near Island basin in
the intertidal and shallow (< 9 m) subtidal regions. King crabs were feed-
ing on barnacles (Balanus rostratus) attached to intertidal and shallow
subtidal rocks. Many of these crabs were partially exposed by the receding
tide during the feeding process. Other direct observations of king crabs
included feeding on clams (Protothaca staminea and Mya arenariq), urchins
(Strongylocentrotus sp.), sea stars (Pyenopodia helianthodes and unidentified
species), polychaetes and algae. All crabs were of both sexes and had new
shells. Pycnopodia helianthodes was observed feeding on Clinocardium
nuttallii. Many small (length=10 mm) king crabs were located under rocks
at the same depths (< 9 m).
A decision was made onboard ship by the IMS research assistant (Stephen

Jewett) to not sample Kiliuda Bay in May. This decision was based on the
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minimal amount of invertebrate data collected by try-net on M/V Yankee
Clipper for the amount of time spent in the field in May. Furthermore,
the presence of large numbers of king crabs observed by SCUBA on May 4
and 5 in the shallow water in the Kodiak Harbor area indicated that time
could be spent more effectively via diving activity. Also, it was con-
sidered advisable to investigate these crabs immediately during the
short period of time they are resident in shallow waters.

On May 17, divers again examined the Near Island basin. The crabs were
notably deeper (> 10 m). King crabs were observed feeding on Clinocardium
nuttallii, Pycnopodia helianthodes, small Mya arenaria and barnacles attached
to pieces of slate. Pyeonopodia was feeding on Mya sp. Thirty-five (35)
king crab digestive tracts were collected here.

On May 18, divers attempted to collect king crabs where they had been
reported one week earlier, Kalsin and Womans Bay. Divers were unable to
locate any crabs. The visibility was less than 1 meter in Womans Bay;
extremely poor visibility often indicates that crabs are feeding (stirring
up the bottom) nearby.

On May 19 five dives at different locations in Chiniak Bay were made.
King crabs were found mainly inside of McLinn Island. Forty-nine digestive
tracts were collected.

All king crabs collected by divers appeared to be full of food.

IV. PRELIMINARY INTERPRETATION OF RESULTS

OCSEAP studies were originally directed over the outer Alaskan conti-
nental shelf. Recently the thrust of research has been directed toward the
nearshore environment where industrial development is expected make the
greatest impact. Most of the stations sampled to date have been shallow
(15-36 m). Recent diving activities have indicated that king crabs migrate
into intertidal and subtidal regions not readily sampled by any other means
than SCUBA. Subsequent conversations with herring fisherman and other long-
time Kodiak residents attest to annual spring migrations of king crabs into
shallow water in many parts of the island. The period of residence into this
shallow depth zone appears to be as long as three months (April-June). Further-
more, many observations of king crab pods (average lengths of 61 to 84 mm) have

been recorded at depths less than 18 m by Guy C. Powell of Alaska Department of
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Fish and Game. In one pod, Powell estimated over 500,000 crabs were present.
The vulnerability of this economically important crab while occupying the

shallows cannot be overlooked.

V. PROBLEMS ENCOUNTERED/RECOMMENDED CHANGES

The small try-net used to sample invertebrates, especially king and
snow crabs, on the M/V Yankee (lipper appears to be inadequate. It is pos-
sible that the crabs were absent or in low numbers in the areas sampled.
Nevertheless, catches of other invertebrates, as well as crabs, were nearly
always small. It is difficult to say why sample numbers were low. Perhaps
the gear is being towed at an improper speed or incorrect scope, or the net
is not fishing properly. However, the trawl is picking up some small bottom-
fishes, therefore satisfying the objectives of ADF&G and FRI. At present,
the objectives of our project are not being met by the gear currently in use.

A possible solution to the problem is to be able to sample 1 or 2 days
per month in each bay (Izhut and Kiliuda) via the large trawl of the R/V
Commando, in addition to the try-net sampling on the M/V Yankee Clipper.

Continued underwater SCUBA observations on feeding and other behavior
of invertebrates and fishes is essential if objective A listed at the begin-
ing of this report is to be fullfiled.

The Juneau Project Office has been informed of the continuing problems
with this project, and they are presently seeking a solution. It is essential
to emphasize that we are now in the summer field season and the inadequate
logistics have interfered with the sample collections required by RU 5. It
should be further pointed out that the change in sampling activity in the
small bays (including a change in size of trawling gear) as compared to
last year is not currently furnishing a long-range data base for these bays
as had been anticipated by OCSEAP.

It has always been assumed, based on past cruises on the NOAA Ship
Miller Freeman, that ship's equipment consisted of the large deck reel for
the trawl, sorting baskets, sorting table, and scales. We discovered early
in the field season that these items would be unavailable. The Juneau Pro-
ject Office has been informed of this problem, and a solution for the Kodiak

cruise (June-July) is anticipated.
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BERING SEA AND GULF OF ALASKA

I. TASK OBJECTIVES
A. Inventory and census of dominant species.

B. Description of spatial and seasonal distribution patterns of

selected species.

C. Provide comparison of dominant species distribution with physical,

chemical and geological factors.

D. Provide preliminary observations of biological interrelationships

between selected segments of benthic marine communities.

I1. FIELD AND LABORATORY ACTIVITIES

A. Grab Program
4
1. DNo cruises were scheduled for this quarter.

2. Analysis of all samples collected in the last two years is
completed.

3. Organization of data for a final report is in progress.

B. Trawl and Pipe Dredge Program

1. All trawl and pipe dredge material from the Bering Sea has
been examined and data submitted for key punching.

2. Dominant clam species from Cook Inlet and the Bering Sea were
examined for age and growth determinations. Data have been
key punched and printed. Age-growth history tables were orga-
nized and have been drafted.

C. Microbiological/Detrital Studies

1. Initial experimental studies with sediment bacteria are con-
tinuing.

ITI. RESULTS

A. Grab Programs

1. Additional programs to further the analysis of NEGOA and the
Bering Sea are now available.

2. The Final Report for NEGOA is in the final stages of organization.

3. The Final Report for the Bering. Sea is in progress.
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B. Trawl and Pipe Dredge Program

1. Trawl and pipe dredge data from the Bering Sea have been key
punched and printed. Checking and analysis of this data is
still in progress.

2. Clam species from the Bering Sea have been aged, measured,
data recorded on computer forms, and subjected to analysis.
Species examined were: OSpisula polynyma, Macoma calecarea,
Tellina lutea, Nuculana fossa, Yoldia amygdalea.

3. A report on the pinkneck clam, Spisula polynyma, funded pri-
marily by the Alaska Sea Grant program but also based on
activities partially funded by this project, has been published.
It is available as basic data for the inshore areas adjacent to
the Alaska Peninsula. The publication is H. M. Feder, A. J.
Paul and J. M. Paul. 1978. The Pinkneck Clam Spisula polynyma,
Growth, Mortality, Recruitment and Size at Maturity. Sea Grant
Rep. No. 78-2. 1IMS Rep. No. R78-2. 26 pp.

4. The NEGOA Final Report is in the final stages of preparation.

The Bering Sea Final Report on trawl activities has been sub-
mitted to NOAA.

6. The Bering Sea grab and pipe dredge Final Report is in process
of organization.

IV. PRELIMINARY INTERPRETATION OF RESULTS

General interpretations of grab and trawl data are included in the
1976 and 1977 Annual Reports and in Institute of Marine Science Technical
Report R76-8. Additional comments on grab and pipe-dredge data, and food

relationships will be included in the Final Report.

V. PROBLEMS ENCOUNTERED

No direct problens.

We have essentially no invertebrate food data from the northeast
Gulf of Alaska, and Bering Sea food data is spotty. I would strongly
suggest that further data on food habits of invertebrates and fishes in
these regions be collected in the near future if' oil-related activities

are initiated in either area.
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LOWER COOK INLET

I. TASK OBJECTIVES
A. Inventory and census of dominant species.

B. Description of spatial and seasonal distribution patterns of

selected species.

C. Provide comparison of dominant species distributior -ith physical,

chemical and geological factors.

D. Provide preliminary observations of biological interrelationships

between selected segments of benthic marine communities.

II. TFIELD AND LABORATORY ACTIVITIES

A. Field Activities
Three cruises, 27 March to 2 April, 6 to 17 May, and 6 to 16 June have
been completed. The following goals and activities were completed:
1. Distribution and abundance data were collected from several new

areas and several established stations. A major nursery area
for snmow crab identified on previous cruises was reoccupied.

2. Spring feeding data for snow crab, king crab, hermit crab, pink
shrimp, humpy shrimp, crangonid shrimp, and miscellaneous fishes
were collected to complement existing winter data. Similar
summer data will be collected.

3. Qualitative and quantitative benthic samples were collected from
areas with major concentrations of snow crab. Prey abundance
will be related to snow crab food preference.

4. Qualitative and quantitative benthic samples were collected in
areas with major concentrations of clams.

5. Sediment samples were collected for Dr. Arnold Bouma of the
Geologic Survey, Menlo Park, California.

6. Trawl surveys were conducted outward from Augustine Island to
estimate distribution and abundance of volcanic pumice substrate
now available for colonization by sessile invertebrates.

B. Laboratory Activities

Data on the following subjects have been collected:

1. Food consumption and digestion rates of live snow crab necessary
to quantify predator prey relations are in progress.
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2. Observations on mating behavior and reproductive biology of
snow crab and king crab, critical to understanding population
dynamics of these species, are in progress.

3. Prey densities and feeding responses in larval snow crab, king
crab, and pink shrimp have been examined experimentally. These
larval data will ultimately be used to determine the relation-
ship of larval food densities to recruitment success.

4. Detailed stomach analysis of snow crab, king crab, hermit crabs,
pink shrimp, humpy shrimp, and crangonid shrimp are underway.

5. Age, growth, mortality, and productivity estimations for selected
species of clams are in progress.

6. Dry tissue weights are being determined for organisms from grab
samples to determine the relative importance of the major groups
of dnfauna to standing stock.

7. Techniques to study the sediment-detrital system at selected
stations are currently being developed.

C. A new observational-experimental study concerning the feeding biology
of the sand shrimp, Crangon dalli, in lower Cook Inlet has been
initiated in the last quarter. In view of the apparent importance
of this shrimp in lower Cook Inlet and elsewhere in the Gulf of
Alaska, C. dalli is now being intensively examined as part of a

graduate thesis. The study proposed is presented below.

Introduction

The 1977 and 1978 Annual Reports by Feder have indicated the im-
portance of crangonid shrimps in the food web of Lower Cook Inlet.
These shrimps are utilized by a number of invertebrates and fishes
of biological and commercial importance. In addition, these shrimps
are abundant and widely distributed. However, little is known of
their feeding biology. To characterize the feeding relationships

of these animals, research has been undertaken to further delineate

their trophic status,

Work in Progress
Shipboard observations (NOAA Ship Surveyor, March 1978) of more
than 100 Crangon dalli stomachs resulted in some dietary information.
Sediment was frequently present in the gut contents, suggesting
a relationship with the detrital system, or at least with deposit

feeding species. However, few prey items were recognizeable under
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30X magnification. Thus the following investigations were
initiated in the laboratory:

(1) Detailed microscopic (compound) evaluation of gut
contents of Crangon dalli collected on LCI cruises March and
May 1978. Thus far, in general terms, identified prey include
polychaetes (mostly deposit feeding) benthic foraminifera, small
crustacea and amphipods.

(2) Caustic alkali (KOH) digestion of gut contents to deter-
mine fraction of sediment present. This work will characterize
the extent of the so-called "sediment/detrital" feeding. This

work is currently in progress and results are not yet available.

The above work when completed will indicate major prey items, as
well as the extent of "sediment/detrital' feeding in crangonids.
The probable relationship between these shrimps and the detrital

system is of great ecological interest,

Work Planned
The following research is planned to expand on the above, and
clarify further the feeding biology of Crangon dalli:

(1) A bacterial biomass assay of gut contents to determine
the importance of carbon of bacterial origin in the energetics of
these shrimps. Again, the role of bacteria in the detritus sys-
tem, and hence potentially in these shrimps, is of great interest.

(2) Organic carbon and bacterial biomass determinations of
sediment samples where Crangon are collected. This work will further
typify the extent of "sediment/detrital' feeding.

(3) Carbon-14 radiotracer experiments. Laboratory experi-
ments using an appropriate food source will be employed to measure

carbon flux in these shrimps.

ITI. REGSULTS

A. Laboratory and field programs are progressing. Data on most of the
objectives of the project are now available for analysis (see Field
and Laboratory Activities section of this Quarterly Report for details).




B. Clams species have been aged, measured, data recorded on computer
forms and printed out for analysis. Species examined were:
Sptsula polynyma, Nuculana fossa, Tellina nuculoides, Glycymeris
subobsoleta, Macoma calearea, Nucula tenuis.

C. ©Snow crabs and king crabs are being maintained in tanks at the
Seward Marine Laboratory. Experimental studies on food habits and
reproductive biology are continuing.

D. Release of larvae of pink shrimp, snow crab and king crab in the
tanks at the Seward Marine Laboratory have made it possible to
initiate a series of experiments on food density and larval responses
to these densities. These types of experiments had not been accom—
plished prior to this study, and should contribute to the under-—
standing of the Lower Cook Inlet system and its potential "response"
to oil contamination.

E. The Report for the first year of the lower Cook Inlet benthic
invertebrate investigations was submitted during this past quarter
as part of the Annual Report.

1V, PRELIMINARY INTERPRETATION OF RESULTS

General interpretations of all initial data are included in the 1978
Lower Cook Inlet Annual Report. Additional comments on the work in progress,
field studies and laboratory experiments will be included in the Annual

Report for the current year.

V. PROBLEMS ENCOUNTERED

Basically the research program is going very well with very adequate
ship time. Both the NOAA Ship Surveyor and Mi{ller Freeman have proven
excellent vessels in Cook Inlet to complete the field studies listed in
our objective (see 1978 proposal to NOAA). The laboratory and deck space
on the Miller Freeman have been especially valuable to us, and have enabled
us to expand all programs satisfactorily.

The one problem not anticipated on the NOAA Ship Miller Freeman con-
cerns the expected availability of the ship's full trawling capability
(based on our past cruises on this vessel) and the presence on shipboard
of all facilities essential to process trawl material (again, based on our
many past experiences on cruises with this vessel). We have been somewhat
hampered in some areas by not being able to use a large trawl (which we had

always assumed to be ship's equipment), and instead had to use a very small
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try-net not designed to use on a large vessel. Thus, we have seldom been
able to collect large samples of adult and juvenile snow and king crabs.

It is anticipated that one additional problem will arise after each
cruise. Live material will often be obtained for use in the experimental
studies at Seward, but no ship time is included in the schedule for a 'touch
and go" in Seward. Alternate arrangements should be made at Homer for easy

transfer of 50-gallon drums of sea water and crabs from ship to shore.

Milestones
It is intended to maintain a consistent schedule. Some of the report
submission dates have been altered from that included in the quarterly
report of December 1977. Some of the reports will be subdivided into
sections, each section to be submitted as it is completed. The latter
procedure should increase the data flow and data interpretation available
to OCSEAP. The tentative schedule for report submissions are as follows:
1. Kodiak (Alitak and Ugak Bays) - Completed and submitted.
. Norton Sound-Chukchi Sea - Completed and submitted.
. Cook Inlet - Completed and submitted with Amnual Report.

2
3
4. Bering Sea Trawl Report — Completed and submitted, June.
5. NEGOA grab and trawl report — late July.

6

Bering Sea grab and pipe dredge report - late August.
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I. 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 ecological
patterns and their relationship to the environment. Seasonal changes in the
numerical abundance and biomass of the large macro-infauna (1.0 mm) are defined
at stations across the continental shelf. The benthic food web and its relation-
ship 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. Sepcies 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 determining the
distribution and abundance of the benthic invertebrate fauna.

B. Specific Objectives

The major emphasis of the ongoing research (FY-78) 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 foodweb analysis

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

b} The identification of prey species important in the benthic foodweb
will be undertaken.

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

benthic communities.

2) Objective 2 - Beaufort Sea coastal benthos

The numerical density, biomass, and gross taxonomic composition of
the coastal benthic macro-infauna will be obtained from grab samples
taken at stations on the inner continental shelf and coastal zone. These
samples were collected during the summer of 1976 on the R/V ALUMIAK.
This research is in large part supported by supplemental funds from
NOAA/BLM in response to a letter proposal of April 5, 1977. This research
will continue throughout the FY-78 contract year.

3) Objective 3 - Benthic macro=-infaunal ecology

a) Further identifications of abundant species will be undertaken from
samples collected in the southwestern Beaufort Sea during the WEBSEC and
0OCS 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. 21



II.

4)

Objective 4 - Summary and synthesis of benthic environment characteristics

a) Sediment samples from OCS benthos stations will be analyzed for
particle size, organic carbon, and Kjeldahl nitrogen by a subcontract
to Dr. 5. 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.

Field or Laboratory Activities

A.

Ship or field trip schedule

1. No field activities were undertaken during this quarter.
Scientific party

1. No field activities were undertaken during this quarter.
2. Laboratory personnel

a. Andrew G. Carey, Jr. Principal Investigator
Assocliate Professor

Responsibilities: c¢gordination, evaluation, analysis, and
reporting

b. James Keniston Research Assistant (Part-time)

Responsibilities: data management (NB: Gish resigned from
the position on 9 March 1978. Mr. Keniston
was hired as a part-time temporary replace=-
ment.)

c. Paul Montagna Research Assistant

Responsibilities: sample processing, biomass measurements,
harpacticoid copepod and crustacean
systematics, and field collection.

d. R. Eugene Ruff Research Assistant

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

e. Paul Scott Research Assistant

Responsibilities: sample processing, data summary, molluscan
systematics and sample collection.
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Methods
1. No field activities were undertaken during this quarter.
2. Laboratory analysis

No changes have been made in our laboratory methodology this quarter.
See previous reports for standard laboratory procedures.

Sample localities
No samples were collected during this quarter.
Data collected or analyzed
1. Number and types of samples/observations.

No samples were collected during this quarter.
2. Number and types of laboratory analyses.

Forty-five 0.1 m2 Smith-McIntyre bottom grab samples have been picked
and sorted into major taxa in the laboratory. The large macro-faunal
organisms (>1.0 mm) in each category have been counted and wet-weighed
(wet-preserved weight). The 45 samples were collected during the 1977
summer USCGC GLACIER cruise to the western Beaufort Sea (0CS-7). Five
standard benthic stations on the Pitt Point Transect line (PPB) and
4 stations on the Demarcation Point Transect (DPB) were sampled. Both
station lines transect the continental shelf. The PPB samples represent
the second year of summer collections (August) from the same geographic
locations as a continuing effort to define year-to-year variability.

3. Miles of trackline.

No fieldwork was undertaken during this quarter.
Milestone chart and data submission schedule.
1. The 1977-78 laboratory schedule is shown in Figure 1.
2. Explanation of schedule changes.

a) Milestone numbers 1-4 have been reached owing to a concentrated
effort by laboratory staff.

b) Milestone number 5 has not yvet been reached; this is a continuing
effort. Major emphasis is now being placed on the identification

of fauna. A status report will be included in the next quarterly
report at the end of the contract year (30 September 1978).

¢) Milestone 6 has been extended to the end of the contract year
to better conform with the subcontractor's schedule (D.S. Naidu).

d) Milestone number 8 will have to be extended because of the empty
Data Manager—Computer Programmer-Statistical Analyst's position.
(N.B. If the FY-79 contract budget allows, a full-time person will
be hired to refill this necessary specialty slot in the 0OSU Benthos
program.) 23



1977-78 Laboratory Schedule - Contract No. 03-5-022-68, Task Order 5.
1977 | 1978
Oct  Nov Dec dJan Feb Mar Apr  May  Jun  Jul Aug Sep

1. 0CS-7 continental slope infauna (>1.0 mm)
basic picking/sorting.

H.M
d

2. 0CS-5 coastal infauna {>1.0 mm) basic
picking/sorting (BAB and DPB)} -{

3. 0CS-5 coastal infauna {>1.0 mm} basic '
picking/sorting (BRB+PIB)

4. 0CS-7 Pitt Point standard station J
{PPB) fauna (>1.0 mm) basic —
picking/sorting

5. UDominant species identificaticns o~
(selected groups.

6. Sediment analyses {0CS 1-7) = x>

7. WEBSEC-0CS epifaunal photo survey
sumIary

8. WEBSEC-0CS infaunal survey summary — ‘\,

9. PPB seasonal community analysis -
preliminary summary =

TINQEHIS NOISSLNENS VIVA PUR LHVHD NOLSTIL

1J. Benthic food web analysis and synthesis

NS
L
i
x

11. Quarterly Reports

ve

12. Data transmission {magnetic tape}

0Cs-7 station data =

Continental slope infauna ' =

Coastal infauna (BAB and DPB) i =3

Coastal infauna (BRB and PIB) -
Pitt Point (PPB) standard stations

[0 = S o B v i =T}

13. Yearly Report

HOTE: 0C3-5 = 1976 R/V ALIMIAK comstal erulse; 0OCS-¥ = 1977 USCGL CLACIFR sumrer crulse; WEDBSEC =
Western Beaufort Sea Eeological Crulse - USCG 1970-73; PPB = Pitt Toint Benthos transeet line:
BA3 = Barter Islend Benthos iranseect line; DPB = Demarcation Point Benthos transect line; BRB =
Barrow Benthes trengecet line; PIB = Pongok Island Benthos transect line.

=
_:_% =

¥EY: = accomplished
= continuing effort
milestone extended

future milestone to be extended




e) Milestone number 9 was accomplished and resulted in the
submittal of a manuscript to SCIENCE. (N.B. M.S. declined
because data were too preliminary.)

ITI. Laboratory Results

A.

Numerical density of macro-infauna

Faunal densities for the 45 grabs from the 2 stations collected on
0CS-7 are listed in Tables 1 through 5 and 11 through 14.

Biomass of macro-infauna

Wet-preserved weights for the 45 grabs from the 9 stations collected
on the August 1977 USCGC GLACIER cruise (0CS-7) are listed in Tables 6
through 10 and 15 through 18.

Systematics

(1) Polychaete Species Identifications:

Species identifications have been initiated on the polychaetous
annelids collected on the 1976 R/V ALUMIAK cruise (0CS-5) from the
shallow continental shelf (5-25 m) along five transects between Point
Barrow and Barter Island. To date, 30 species have been identified
from the 11 polychaete families examined (Table 19). This includes
five new species and possibly 3 genera new to science. A total of
5196 specimens have been identified so far, leaving 10,551 individuals
from 24 families still to be examined.

(2) Pelecypod Mollusc Species Identifications:

All pelecypod mollusecs from OCS-5 (August-September 1976) stations
along the Point Barrow (BRB), Pingok Island (PIB) and Barter Island
(BAB) transects have been sorted to family by P.H. Scott. This material
includes 65 grab samples from thirteen stations between 5 and 25 meters.
Representatives of fifteen pelecypod families were found. In addition,
tentative species data for twelve of these families has been generated.
A list of families and species encountered is summarized on Table 20.
Consultation with Dr. Frank Bernard of the Fisheries Research Board of
Canada (Nanaimo, B.C.) has led to verification of these identifications.

(3) Harpacticoid Copepod Species Identifications:

A publication describing the harpacticoids (>1.0 mm) of the
southwest Beaufort Sea has been submitted by P.A. Montagna for publica-
tion. The identified species have been verified by Montagna with the
cooperation of Dr. Bruce A. Coull of the University of South Carolina.
The title of the manuscript submitted to the Journal of the Microscopical
Society is: "Cervinia and Pseudocervinia (Copepoda: Harpacticoides)
from the Beaufort Sea (Alaska, U.S.A.) with a description of a new species.”
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Table 1:

Animal densities for PPB-25 (0CS-7) collected on 11 August 1977.

Grab Number Total K
pﬁr of
Phylum Class Order 1558 1562 1565 1566 1567 m fauna
Cnidaria: Anthozoa 1 1 - - 1 6 0.4
Nematoda 1 1 6 2 4 28 2.1
Nemertinea 4 3 4 6 3 40 3.0
Annelida: Polychaeta 477 66 122 46 77 716 53.7
Arthropoda: Crustacea: Amphipoda 2 1 4 1 1 18 1.3
Harpacticoida - -- 2 3 -— 10 0.7
Isopoda - 1 - 1 - 4 0.3
Ostracoda 1 -- 2 2 - 10 0.7
Tanaidacea 2 3 - 3 5 26 1.9
Cumacea 3 - 3 1 2 18 1.3
Mollusca: Pelecypoda 47 47 34 42 32 404 30.3
Gastropoda 6 3 3 5 5 44 3.3
Echinodermata:Ophiurcidea - -— 2 - - 4 0.3
Holothuroidea - - 2 - 6 0.4
TOTAL 114 126 184 11z 131 1334 100.0
Table 2: Animal densities for PPB~40 (0CS-7) collected on 11 August 1977.
Grab Number Total ®
per of
Phylum Class Order 1549 1550 1552 1556 1557 m?2 fauna
Cnidaria: Anthozoa 4 3 4 2 6 38 0.9
Nematoda 36 138 100 79 59 824 19.7
Nemertinea 8 8 8 9 5 76 1.8
Kinorhyncha - 1 - - - 2 -
Annelida: Polychaeta 108 164 187 182 146 1574 37.7
Oligochaeta 2 4 2 1 - 18 0.4
Echiura - - 2 - - 4 0.1
Arthropoda: Crustacea: Decapoda - 1 -- - - 2 --
Amphipoda 86 99 25 37 61 6le6 14.8
Nebaliacea - -— - 1 -- 2 --
Harpacticoida 1 3 1 1 3 18 0.4
Isopoda - 1 1 1 1 8 0.2
Ostracoda 21 23 15 15 29 206 4.9
Tanaidacea 21 45 2 19 29 232 5.6
Cumacea 38 70 13 39 38 396 9.5
Mollusca: Pelecypoda 11 16 7 6 2 84 2.0
Gastropoda 6 1 3 4 - 28 0.7
Echinodermata:Ophiuroidea 9 3 6 - - 36 0.9
Hemichordata - - 1 2 2 10 0.2
Chordata: Ascidacea - - -— - 1 2 -
TOTAL 351 580 377 398 382 4176 100.0
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Table 3:

Animal densities for PPB-55

(0CS-7) collected on 11 August 1977.

Grab Number Total ®
per of

Phylum Class Order 1541 1542 1543 1545 1546 m2 fauna
Porifera 1 - 2 - 2 10 0.1
Cnidaria: Anthozoa 11 10 3 4 7 70 0.6
Nematoda 103 75 56 11 58 606 5.3
Nemertinea 11 9 14 3 5 84 0.7
Annelida: Polychaeta 278 278 276 134 173 2278 19.8
Sipuncula 7 30 28 2 15 164 1.4

Arthropoda: Crustacea Decapoda -= - - - 2 4 -
Amphipoda 636 452 280 199 485 4104 35.7
Harpacticoida 24 13 9 1 6 106 0.9

Isopoda 20 23 6 2 10 122 1.1

Ostracoda 523 271 196 91 155 2472 21.5
Tanaidacea 68 45 23 26 33 390 3.4

Cumacea 45 49 41 41 31 414 3.6

Arachnida: Acarina 2 - - - - 4 -=

Pycnogonida -- -= -- 1 1 4 -
Mollusca: Pelecypoda 81 52 56 19 41 498 4.3
Gastropoda 13 8 4 3 7 70 0.6

Brachiopoda 1 2 -~ 1 - 8 0.1
Echinodermata:0Ophiuroidea 3 1 7 8 2 42 0.4

Holothuroidea - - 1 - - 2 -—

Hemichordata - 2 - - 1 6 0.1
Chordata: Ascidacea 8 2 5 -— 7 44 0.4
TOTAL 1835 1322 1007 546 1041 11502 100.0
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Table 4:

Animal densities for PPB-70 (0CS-7) collected on 11 August 1977.

Grab Number Total ®
per of
Phylum Class Order 1570 1571 1572 1573 1574 m? fauna
Cnidaria: Anthozoa 8 7 6 - 2 46 0.4
Porifera 1 -— - -- - 2 -
Nematoda 74 45 32 74 46 542 4.8
Nemertinea 10 5 4 2 4 50 0.4
Annelida: Polychaeta 267 329 230 217 191 2468 21.8
Oligochaeta - 1 - - -— 2 --
Sipuncula 20 16 4 12 9 122 1.1
Echiura - - 1 - - 2 -
Priapulida -- 1 - - - 2 --
Arthropoda: Crustacea: Amphipoda 537 1344 355 244 184 5328 47.1
Cirripedia - - 1 - - 2 -
Harpacticoida 18 1 3 3 2 54 0.5
Isopoda 11 6 6 4 1 56 0.5
Ostracoda 304 146 114 100 45 1418 12.5
Tanaidacea 69 28 28 20 22 334 2.9
Cumacea 68 72 33 22 21 432 3.8
Mollusca: Pelecypoda 40 35 35 35 28 346 3.1
Gastropoda 8 3 4 6 2 46 0.4
Brachiopoda - 1 3 2 1 14 0.1
Echinodermata:Ophiuroidea 2 3 4 4 4 34 0.3
Hemichordata - - 1 - - 2 -—
Chordata: Ascidacea 2 1 4 -— 4 22 0.2
TOTAL 1439 2044 868 745 566 11324 100.0
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Table 5: Animal densities for PPB-100 {(0CS-7) collected on 12 August 1977.

Grab Number Total 5
per of

Phylum Class Order 1575 1756 1577 1578 1579 m fauna
Porifera -= 1 1 1 — 6 0.1
Cnidaria: Anthozoa 2 1 1 -- - 8 0.1
Nematoda 91 124 152 109 237 1426 23.1
Nemertinea 2 5 - - 1 16 0.3
Annelida: Polychaeta 208 250 278 209 286 2462 39.8
Sipuncula 1 3 4 7 2 34 0.6
Priapulida 2 -= 2 - 3 14 0.2
Arthropoda: Crustacea: Amphipoda 59 23 55 42 81 520 8.4
Harpacticoida - 1 3 2 2 16 0.3

Isopoda - 2 4 1 7 28 0.5

Ostracoda 90 64 93 57 115 838 13.6
Tanaidacea 3 4 3 3 9 44 0.7
Cumacea 24 27 40 28 35 308 5.0

Pycnogonida - - 1 - - 2 -

Mollusca: Pelecypoda 22 17 27 24 19 218 3.5
Gastropoda 4 7 5 8 2 52 0.8

Polyplacophora - - 1 - - 2 -

Aplacophora 1 - 1 1 1 8 0.1

Brachiopoda - 3 4 2 1 20 0.3
Echinodermata:Ophiuroidea 8 12 17 17 15 138 2.2
Hemichordata 2 2 1 1 1 16 0.3
Chordata: Ascidacea - 1 2 - - 6 0.1
TOTAL 519 547 695 512 817 6182 100.0

. . 2
Table ©: Biomass, preserved wet weight per 0.1 m~ from PPB-25 (0CS-7),
collected on 11 August 1977.

Grab Numb Total %

>rab fumber Weight of
Group 1558 1562 1565 1566 1567 per m2 biomass
Anthozoa - - - - - - -
Sipuncula - - - - - - -
Annelida 2.78 .47 3.10 1.19 1.20 17.48 41.9
Arthropoda .15 .40 .15 2.49 .15 6.68 16.0
Mollusca .17 .86 1.76 3.29 1.55 15.26 36.6
Echinodermata - - .72 - - 1.44 3.5
Misc. .09 .05 .20 .04 .05 .86 2.0
TOTAL 3.19 1.78 5.93 7.01 2.95 41.72 100.0
- = absence
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Table 7: Biomass, preserved wet weight per 0.1 m~ from PPB-40 (0QCS-7),
collected on 11 August 1977.

Total %
Grab Number WeighE of
Group 1549 1550 1552 1556 1557 per m biomass
Anthozoa .17 .04 .21 .15 .44 2.02 3.4
Sipuncula .11 .25 - .10 - .92 1.5
Annelida 2.08 1.23 3.17 3.36 .86 21.40 35.8
Arthropoda .46 .99 .75 .26 .92 6.76 11.3
Mollusca .36 1.12 1.95 .85 7.95% 24,46 40.9
Echinodermata .29 .21 .84 - - 2.68 4.5
Misc. .04 .09 11 .47 .08 1.58 2.6
TOTAL 3.51 3.93 7.03 5.19 10.25 59.82 100.0
= absence

Biomass biased by rare large specimen

2
Table 8: Biomass, preserved wet weight per 0.1 m from PPB-55 (0C5-7),
collected on 11 August 1977.

Grab Number $Z§;i5 ;f
Group 1541 1542 1543 1545 1546 per m biomass
Anthozoa .30 .15 .21 - .08 1.48 2.3
Sipuncula .02 .08 .08 .01 .09 .56 0.9
Annelida 1.87 1.12 1.37 1.34 .80 13.00 20.4
Arthropoda 1.19 1.98 1.11 1.38 1.69 14.70 23.0
Mollusca 4.51 2.83 1.44 .34 .82 19.88 31.2
Echinodermata 2.00 + 3.04 1.24 + 12.56 19.7
Misc. .19 .13 .24 .07 .17 1.60 2.5
TOTAL 10.08 6.29 7.49 4.38 3.65 63.78 100.0

+ = presence, not weighable
absence

it
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Table 9: Biomass, preserved wet weight per 0.1 m2 from PPB-70 (0CS-7),
collected on 11 August 1977.

Grab Number TOFal ®
Weight of

Group 1570 1571 1572 1573 1574 per m2 biomass
Anthozoa .11 .07 .13 - .04 .70 0.7
Sipuncula .06 .05 .01 .06 .06 .48 0.5
Annelida .44 3.28 1.00 1.51 1.66 15.78 14.8
Arthropoda 1.41 6.13 .98 1.46 1.60 23.16 21.8
Mollusca 3.04 14.54 .42 .31 6.96 50.54 47.5
Echinodermata 2.44 .96 .53 .35 .23 9.02 8.5
Misc. .07 3.04 .08 .08 .09 6.72 6.3
TOTAL 7.57 28.07 3.15 3.77 10.64 106.40 100.0
- = absent

2
Table 10: Biomass, preserved wet weight per 0.1 m from PPB-100 (0OCS5~7),
collected on 12 August 1977

Total %
Grab Number Weight of
Group 1575 1576 1577 1578 1579 per m2 biomass
Anthozoa .02 - + - - .04 -
Sipuncula - .10 .01* L13%* .02 .52 0.
Annelida 5.05 2.79 3.20 6.08 4.82 43.88 35.
Arthropoda .71 .39 .68 .46 .83 6.14 4.
Mollusca 4.90 6.82 1.72 6.57 4,37 48.76 39.
Echinodermata .81 2.04 2.54 2.76 3.33 22.96 18.
Misc. .20 .39 210 .02 .34 2.10 1.
TOTAL 11.69 12.53 8.25 16.02 13.71 124.40 100.

+ = presence, not weighable

absence

three large sipunculids weighed 47.63 g.
** = one large sipunculid weighed 15.63 g.
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Table 11: Animal densities for Station 36 (400 m, 0OCS=7) collected on 25 August 1977.
Grab Number Total ®
pgr of
Phylum Class Order 1623 1624 1625 1626 1627 m fauna
Cnidaria: Anthozoa 1 1 - 1 1 8 0.2
Nematoda 5 17 6 45 29 204 4.2
Nemertinea 3 6 4 8 11 64 1.3
Annelida: Polychaeta 238 333 208 335 287 2802 57.0
Sipuncula 52 62 57 69 70 620 12.6
Arthropoda: Crustacea: Amphipoda 3 5 3 5 1 34 0.7
Harpacticoida 2 2 1 5 6 32 0.7
Isopoda 1 4 1 8 2 32 0.7
Ostracoda 1 5 3 3 2 28 0.6
Tanaidacea 6 7 3 9 4 58 1.2
Cumacea 1 -= 2 5 2 20 0.4
Mollusca: Pelecypoda 71 87 62 131 107 916 18.6
Gastropoda 1 2 - 1 2 12 0.2
Aplacophora -= 3 6 3 7 38 0.8
Echinodermata:0phiuroidea - 4 - 2 - 12 0.2
Holothuroidea -— 1 - - -= 2 -
Asteroidea -- - -= 1 1 4 0.1
Hemichordata - 4 -— 6 3 26 0.5
TOTAL 385 543 356 637 535 4912 100.0
Table 12: Animal densities for Station 37 (25m, 0CS-7) collected on 25 August 1977
Grab Number Total 5
P§Y of
Phylum Class Order 1629 1630 1631 1632 1633 m fauna
Cnidaria: Anthozoa - 1 - -— 2 6 0.2
Nematoda 6 38 12 21 205 564 17.1
Nemertinea 1 4 4 7 8 48 1.5
Annelida: Polychaeta 26 118 117 44 469 1548 46.9
Sipuncula -— 1 - - — 2 0.1
Echiura - -— - - 1 2 0.1
Priapulida - 1 - - 2 6 0.2
Arthropoda: Crustacea: Decapoda -= - - 1 ~= 2 0.1
Amphipoda - 7 5 - 3 30 0.9
Harpacticoida - - 1 2 19 44 1.3
Isopoda -— 1 1 1 3 10 0.3
Ostracoda - 7 6 7 108 256 7.7
Tanalidacea 1 12 1 4 29 94 2.8
Cumacea 7 2 5} -- 2 34 1.0
Mollusca: Pelecypoda 3 53 48 35 125 530 16.0
Gastropoda 6 8 4 3 19 80 2.4
Polyplacophora - 1 - — - 2 0.1
Echinodermata:Ophiuroidea 1 4 1 - 7 26 0.8
Holothuroidea - 3 2 4 1 20 0.6
TOTAL 51 261 208 129 1003 3304 100.0




Table 13: Animal densities for Station 39 (50 m, 0CS-7) collected on 26 August 1977.
Grab Number Total ®
pP§T of
Phylum Class Order 1637 1638 1639 1640 1641 m fauna
Cnidaria: Anthozoa 5 2 5 1 7 40 0.8
Nematoda 108 139 160 101 174 1364 27.1
Nemertinea 9 12 11 14 7 106 2.1
Annelida: Polychaeta 124 140 230 170 263 1854 36.8
Sipuncula 7 2 2 1 2 28 0.6
Arthropoda: Crustacea: Amphipoda 12 10 15 9 12 116 2.3
Harpacticoida 3 5 6 -- 6 40 0.8
Isopoda 1 4 -- 2 - 10 0.2
Ostracoda 18 26 28 8 72 304 6.0
Tanaidacea 9 7 7 2 12 74 1.5
Cumacea 18 26 22 9 26 202 4.0
Pycnogonida 1 - - - 2 6 0.1
Mollusca: Pelecypoda 44 95 63 74 86 724 14.4
Gastropoda 2 2 13 3 6 52 1.0
Aplacophora - - 1 - - 2 -
Brachiopoda - - 2 - -— 4 0.1
Echinodermata:Ophiuroidea 9 11 12 7 4 86 1.7
Holothuroidea - 2 2 -— - 8 0.2
Asteroidea - - 1 - 1 4 0.1
Hemichordata 3 1 - 2 1 14 0.3
TOTAL 373 484 580 403 681 5042 100.0
Table 14: Animal densities of Station 40 (155 m, OC5-7) collected on 26 August 1977.
Grab Number Total b
pgr of
Phylum Class Order 1643 1644 1645 1646 1647 m fauna
Cnidaria: Anthozoa 13 15 5 7 10 100 2.3
Nematoda 74 97 55 99 59 768 18.0
Nemertinea 2 2 3 5 3 30 0.7
Annelida: Polychaeta 198 190 203 199 212 2004 47.0
Sipuncula 2 9 12 5 12 80 1.9
Arthropoda: Crustacea: Amphipoda 4 8 10 11 19 104 2.4
Harpacticoida - 20 4 5 8 74 1.7
Isopoda - 3 1 1 - 10 0.2
Ostracoda 25 30 20 30 47 304 7.1
Tanaidacea 16 49 42 77 36 440 10.3
Cumacea 7 10 3 8 6 68 1.6
Pycnogonida - 1 - - - 2 -
Mollusca: Pelecypoda 12 13 6 24 44 198 4.6
Gastropoda 1 3 -- - 1 10 0.2
Echinodermata:0Ophiuroidea 3 6 1 -- 9 38 0.9
Holothuroidea 1 1 1 - - 6 0.1
Asteroidea - -— -- - 1 2 -
Hemichordata 6 2 2 - 2 24 0.6
TOTAL 364 459 368 471 469 4262 100.0
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Table 15: Biomass, preserved wet weights in grams per 0.1 m2 from Station
36 (400 m, OCS-7) collected on 25 August 1977.

Grab Number To?al %

welghE of
Group 1623 1624 1625 1626 1627 per m biomass
Apthozoa .46 .02 - .26 .04 1.56 4.0
Slpungula .13 .13 .12 .19 .13 1.40 3.6
Annelida 3.59 2.50 3.45 2.78 2.14 28.92 74.6
Arthropoda .08 .07 .03 .10 .04 .64 1.7
Mol}usca .53 .55 .54 .53 .49 5.28 13.6
Eghlnodermata - .04 - .03 .02 .18 0.5
Misc. Phyla .05 .04 .21 .03 .06 .78 2.0
TOTAL 4.84 3.35 4.35 3.92 2.92 38.76 100.0
- = absence

. . 2 .
Table 16 : Biomass, preserved wet weights 1n grams per 0.1 m from Station
37 (25 m, 0CS8-7), collected on 26 August 1977.
%
Grab Number To?al

welghE of
Group 1629 1630 1631 1632 1633 per m biomass
Anthozoa - - - - + - -
Sipuncula - + - - - - -
Annelida .57 1.28 .45 .17 .92 6.78 22.7
Arthropoda .05 .10 .10 .72 .23 2.40 8.0
Mollusca .26 3.39 .98 .87 3.29 17.58 58.8
Echinodermata .01 .02 .48 - .76 2.54 8.5
Misc. Phyla .02 .02 .11 .08 .08 .62 2.0
TOTAL .91 4.81 2.12 1.84 5.28 29.92 100.0
+ = presence, not weighable

absence
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Table 17 : Biomass, preserved wet weights in grams per 0.1 m2 from
Station 39 (50 m, OCS-7) collected on 26 August 19277.

Grab Number To?al %
welghE of
Group 1637 1638 1639 1640 1641 per m biomass
Anthozoa .46 .01 .17 - 3.95% 9.18 7.0
Sipuncula .17 .04 .01 .08 + .60 0.5
Annelida 1.51 1.70 2.19 1.26 1.62 16.56 12.6
Arthropoda .93 .50 .28 .14 .51 3.71 2.8
Mollusca 9.45%* 15.24% 2,60 6.63 3.06 73.96 57.0
Echinodermata .51 .84 .47 .51 9.94%* 24.54 18.6
Misc. Phyla .05 .15 .07 .48 .28 2.06 1.5
TOTAL 13.08 18.48 5.79 9.10 19.36 131.62 100.0
+ = presence, hot weighable
- = absence
*Biomass biased by rare large specimen
. . . 2
Table 18: Biomass, preserved wet weights in grams per 0.1 m from
Station 40 (155 m, OCS-7) collected on 26 August 1977.
Grab Number ToFal ®
welghE of
Group 1643 1644 1645 1646 1647 per m biomass
Anthozoa .05 .01 + .02 .01 .18 .4
Sipuncula + .04 .06 .09 11 .60 1.3
Annelida .71 1.06 1.50 1.37 2.20 13.68 29.5
Arthropoda .16 .30 .09 .26 .19 2.00 4.3
Mollusca 6.14 1.03 .07 .34 2.76 20.68 44.7
Echinodermata 1.51 .27 .01 - .71 5.00 10.8
Misc. Phyla .05 1.14 .46 .28 .15 4.16 9.0
TOTAL 8.62 3.85 2.19 2.36 6.13 46 .30 100.0

+

presence, not weighable
absence
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Table 19: Polychaete families and species identified from the collections
made aboard the R/V ALUMIAK in 1976.

Family: Ampharetidae
Ampharete acutifrons
Ampharete arctica
Ampharete vega
Amphicteis sundevalli
Lysippe labiata
Neosabellides n. sp.
Sabellides borealis
genus A
genus B

Family: Arenicolidae
Arenicola glacialis

Family: Hesionidae
Bonuania n. sp.
Nereimyra aphroditoides

Family: Nephtyidae
Aglaophamus malmgreni
Micronephthys minuta
Nephtys ciliata )
Nephtys discors
Nephtys incisa
Nephtys longosetosa

Family: Orbiniidae
Scoloplos acutus
Scoloplos armiger

Family: Pectinariidae
Cistenides hyperborea

Family: Scalibregmidae
Scalibregma inflatum

Family: Sigalionidae
Pholoé& minuta

Family: Sternaspidae
Sternaspis scutata

Family: Terebellidae
Artacama proboscidea
Lanassa venusta
Polycirrus medusa
Proclea graffii
genus A

Family: Trichobranchidae
Terebellides stroemi
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Table 20. Tentative species information for pelecypod molluscs from
0CS-5 (August-September 1976) transects BRB, PIB and BAB
(5-25 meters).

Nucalidae
Nucula bellotii

Pandoridae
Pandora glacialis

Pectinidae
Cyclopectin greenlandicus

Lyonsiidae
Lyonsia arenosa

Myidae
Mya pseudoarenaria
Mya truncata

Hiatellidae
Hiatella arctica
Cyrtodaria kurriana

Astartidae
Astarte borealis
Astarte montagai

Tellinidae
Macoma moesta
Macoma loveni

Veneridae
Liocyma fluctosa
Liocyma viridis

Nuculanidae

Yoldia hyperborea
Yoldia scissurata
Nuculana radiata
Nuculana pernula
Portlandia arctica
Portlandia intermedia
Portlandia lenticula
Portlandia frigida

Cardiidae
Serripes groenlandicus

Thraciidae
Thracia devexa
Thracia myopsis

Families still in progress
Thyasiridae
Montacutidae
Mytilidae




IV. Preliminary Interpretation of Results

As noted in the summary prepared for the May 1978 NOAA-OCSEAP Marine Biota
Review, RU #6 has been able to draw further preliminary conclusions concerning
patterns in the distribution and abundance of the large benthic macro-infauna
(>1.0 mm). Across-shelf trends in numerical density are apparent when the inner
shelf fauna from 5-25 meters depth are included.

A. Coastal Fauna (5-25 meters depth) Abundance Patterns

The coastal large macrofauna (>1.0 mm) are generally more abundant inshore
at 5 or 10 meters depth. Polychaetes comprise 70-85% of the total infauna in this
zone. Biomass, in contrast, does not peak with density indicating that these
organisms are small in size on the average.

The minimum numerical abundance zone at 15-25 meters depth coincides with
the sea ice shear zone between the landfast ice and the moving polar pack. How-
ever, detailed studies of the effects of ice gouging on the benthic community are
necessary before causality is assigned to this physical phenomonon.

When a grab sample contains a high concentration of peat, it often has a
large number of organisms associated with it. Perhaps the peat acts as a source
of detritus and organic materials for the benthic food web. b

The range and variability of the biomass of the large macro-~infauna (»1.0 mm)
across the continental shelf off Pitt Point are similar to the remainder of the
southwestern Beaufort Sea observed from grab samples taken in 1971.

B. Continental Shelf Abundance Patterns

Abundance patterns on the continental shelf have been analyzed using two
measures of standing stock, numerical density (Figure 4). In the southwestern
Beaufort Sea animal numbers appear to follow a bimodal distribution with increasing
depth. Densities of up to 5000 organisms/m2 can be found near shore between 5-15 m.
Numbers decrease in the ice-gouging zone (20~-40 m) and then increase again reaching
maxima over the shelf edge on the upper slope. However, this pattern is not true
east of Barter Island where numbers do not increase past the ice~gouging zone,
indicating a different ecological environment. The deep-sea environment is also
very different exhibiting very low density and standing stocks.

Similar trends can be defined in the biomass data for the Beaufort Sea as
with numerical density, though less clearly defined. High standing stocks are
encountered on the nearshore shelf between 5-15 meters. These decrease through
the ice-gouging zone and increase again to the upper slope, particularly in the
Cape Halkett region. But east of the Colville River the trend is less clear and
seems to reverse east of Prudhoe Bay, rather than as far east as Barter Island
as in numerical density. Again, deep-sea values are very low.

It appears as if the inshore communities are comprised of numerous but small
organisms, which decrease as an available food source in the ice-gouging zone.
The shelf slope community are large and of larger sized organisms.

The zone east of the Canning River is probably ecologically different than
other inshore areas.
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C. Seasonal Abundance Patterns

Findings from grab samples taken seasonally across the Beaufort Sea
continental shelf off Pitt Point in 1975-76 have revealed that the biomass and
total numerical abundance of the benthic community change throughout the year.
On the outer shelf, the magnitude and periodicity of the fluctuations are
indicative of an annual reproductive cycle with a seasonal peak in recruitment.
These fluctuations are not encountered at the shallowest shelf station. Further
detailed analyses of the size-frequence structure and reproductive activity of
species populations are necessary to test this hypothesis, however.

V. Problems encountered/recommended changes.
The lack of time to work up the small macro-infauna (0.5-1.0 mm in size)
to identify species of dominant fauna, and to work up year-round species popula-

tion data from our samples continues to be a basic problem. Continuation of these
objectives for next contract year is recommended.

VI. Estimate of Funds Expended (6/30/78)

Spent
Budget Spent This Quarter

Salaries & Wages $166,965 $140,245 $15,408
Materials & Services 31,235 26,756 1,422
Travel 13,350 12,616 876
Equipment 47,617 47,431 -
Payroll Assessment 26,291 21,310 2,534
Overhead 85,367 66,770 4,855

$370,825 $315,128 $25,095
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I. Task Objectives

A. To characterize marine microbiolegical communities in
sufficient detail to establish a baseline description
of microbiological community characteristics on a seasonal
basis.

B. To determine the role of microorganisms in the biodegrada-
tion of petroleum hydrocarbons.

IT. Field and Laboratory Activities

A. Field Activities
Samples were collected for microbiological studies in
Lower Cook Inlet during April - May. The sampling vessel was
the Discoverer. The sampling party was Mr. Amikam Horowitz,
Mr. Alan Sexstone and Ms. Anne Bronner. Table 1 shows a list
of samples collected and for which tests each was processed.
Sediment-o0il trays in Elson Lagoon were sampled during
April. Under ice-oil cylinders were also recovered during
April. Miniature oil spills were released under ice in April
to develop prototypes for future oil under ice degradation
experiments. The movement of the oil under the ice was filmed.
B. Labecratory Activities
Samples from the under ice and sediment exposure experiments
have been extracted and are now being analysed. To date 300
samples have been analysed by capillary column gas Tiquid chro-
matography. An additional 100 extracts are ready for analysis.
The chromatograms have not yet been interpreted to give a com-

prehensive picture of compositional changes in the oil. The gas
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chromatograph-mass spectrometer now appears to be functional
after repeated delays in installation and repair of factory
defects. Gas chromatograph-mass spectrometer analyses of the
under ice and sediment 0il extracts are thus just beginning.
The NOAA intercalibration oil-sediment standard will be ex-
tracted and analysed together with these samples.

Some microbial enumeration procedures have been completed
for samples obtained in Lower Cook Inlet during April-May.
Direct and viable counts are shown in Table 2. Hydrocarbon
utilizer counts have not yet been determined. Similarly hydro-
carbon biodegradation and denitrification potential measurements
for these samples have not yet been determined.

Laboratory testing for taxonomic analyses of microbial
isolates from the November Cook Inlet cruise has been completed.
The data has been transmitted to NIH but no analyses have yet

been performed on that data.

III. Results
See Table 2.

IV. New Interpretation of Results

None since annual report.

V. Problems Encountered

None.

VI. Estimate of Funds

It is estimated that 80% of the years budget was expended as
of May 31, 1978.
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TABLE 1 Enumeration of bacteria from
samples collected during April-
May, 1978 in Lower Cook Inlet.

VIABLE TOTAL | VIABLE TOTAL
*STATION # **HETEROTRNPHS -~ COUNTS || #STATION # **HETEROTROPHS ~ COUNTS
330W 1.2x107 1.1x10° 390W 4.4x10" 8.5x10"
3311 3. 1x10” 9.3x10" | 390S 8.7x10° 3.5x10"
3315 3.2x10F 3.3x10° || 2494 1.1x10° 6.6x10"
333u 3.2x10% 8.2x10" | 246w 8.2x10" 4.9x10"
333S 3.8x10P 6.5x10" || 266k 2.2x10° 1.1x10°
358H 1.4x107 8.3x10" 255W 3.2x10° 1.6x10°
3585 6.8x10° - 2420 2.1x10° 8.2x10"
3501 2.5x10" 6.0x10* | 2454 1.7x10°° 6.4x10"
3505 2.2x10° 8.2x10" | 247y 3.5%107 4.9x10"
360M 6.0x10° 8.2x10" j 233 7.7x10 9.3x10"
36058 2.8x10" 4.9x10" 3 2335 7.0x10° 4.8x10"
368M C1.ex10! 8.5x10" ; 2484 8.0x10" 6.8x10
3685 1.4x10° 4.6x10 ﬁ 203 6.2x10" 9.9x10 "
3784 2.4x10" 1.1x10% | 2038 1.4x10° 7.9x10"
370 2.4x10" 5.2x10% || 201W 5.6x10° 1.2x10°
3705 1.2x10° 6.4x107 | 2018 7.9x10° 5.8x10"
3800 6.9x10’ 5.6x10° | 211w 9.5x10" 8.2x10"
3808 1.2x10° 5.0x10°7 | 2124 7.5x1¢" 6.2x10"
394 7.3x107 9.5x10" | 2128 4.6x10" --
3945 4.7x10" a.0x10" | Vi 5.9%10° 1.1x10°
388H 1. ax10 6.2x10" 1 VS 6.8x10"  4.4x10"
3885 1.3x10" -- i Ui 4.5x10" 1.2x10°
305W 504100 3.000" 1 us g.50°  4.810°
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VIADLE TOTAL I VIABLE TOTAL

*STATION # FAHETEROTROTHS  COUNTS Eé*EIATIQN_# *FHETEROTROPHS - COUNTS
3955 L1100 N 10" fi 23441 2.7x10" 9.7x104
2074 5. 4x10 " 12510 !i 2350 9.5x107 9.7x10"
075 Pt o 229m (can) .- 6.2x10"
2054 [ETALE Toxion ;E CB3 i - 6.4x104
1054 1.5x10° 1 a0t | ead oy -- 7.6x10%
106W f.ax10° 7. 6x10" CB5 W -- 6.6x10"
CBY {204) U 2.8x10" 7.8x10° | CB6 W -- 5.4x104
CET {204) S 1.3x70¢ 4.3x10% || AB W .- 6.8x10"
B2 {#14) ¥ 2.0x10" 7.4x10% | W CB7 (high tide) -- 1.0x105
087 (high tide) W 1.2x10% 1.8x10% || W CB7 (low tide)  -- 1.4x105
CB7 (Tow tide) W 6.0x10% 7.4x10" W CB7 (high tide) -- 4.5x10"
CB7 (low tide) S 6.9x10° 3.4x10° | W CB7 (Tow tide)  -- 7.2x10%
CB7 W 4.5x10" 7.2x10% || W CB7 (high tide) -- 3.7x104
229\ 7.8x102 7.8x10% | W CB 7 {low tide) -- 4.9x10"
2295 1.1x10° -- WK -- 5.4x104
2654 4.2x102 1.1x105 || W CB10 (high tide) -- 8.2x10"
213U -- 1.1x105 || W CB1D (low tide) -- 9.5x104
236V -- 7.0x10% || W CB10 (high tide) -- 8.9x10"
216 W - 5.0x10" W CB10 (Tow tide) - 1.7x10°
206 W - 9.3x10" W CBIO (high tide) -- 4.3x10"
298 W -- 5.0x10% || W CBY (high tide) -- 6.2x10"
MW -- 8.9x10" |l W B9 {low tide)  -- 1.0x105
AW W - 6.0x10% |l W CB9 (high tide) -- 4.9x10%
AN S - 8.9x106 |l S B9 -- 3.8x10°
J i .- 6.0x10"

* y = water sample; o = sediment sample.

** hacteria per ml or per g dry weight gediment.
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TABLE 2

STATION SAMPLE LATITUNE LONGLITUDE ANALYSES
BUMBER NUMBLR N W DEPTH  SALINITY TEMP 1.2 3 4 5 6_7
23N G 6017 56 22.3 154 7.9 1 32.222 4.47 + + + +

331 G BO% Bh 46.0 154 20.3 1 32.059 3.2 4+ + + o+ +
331 GO ens 6 46,0 164 20.3 he 32.065 3.51 + + o+ 4 +
333 GW 603 87 04.7 165 1.2 1 31.973 4.38  + + + + 4+ o+
323 GE 603 K7 04.7 166 1.2 168 32.418 4.6 + + 4+ + 4+ + +
348 GW 004 57 18.1 154 56.0 ] 32.049 4.45  + + + o+

3E8 G 604 57 18.1 154 560 148 32.357 4,51 + o+

350 G 605 57 31.2 155 37.8 ] 31.903  &.42  + + + o+ +
350 GB 605 h7 31.2 185 33.8 265 32.470 4.57 SR S +
360 GW 606 K7 56.2 154 40.6 1 31.766 4.44 + + + o+

360 G 606 57 56.2 154 40,6 228 32.406 Y + o+ 4+ 4

368 GW AC7 57 43,09 TR 09,0 i 32.734 4,59 + o+ o+ +

364 GB 607 K7 43.9 154 00,0 53 32.291 4.3 + + + 4+

378 GW 60 52 01,3 153 29.6 1 32.708 .93 4+ 4+ 4+ 4+

370 GW €09 KRG 17.72 154 (1.9 i 31.468 1,097 S T F
370 GB /09 by 17.2 154 01.9 112 31.977 .65  + + 4 4
380 GW 610 58 48,6 1h3 24,7 1 31.425 3.8+ o+ o+ 4

380 GB 610 K8 38.9 163 24.7 - 31.500 3.99 + ok +

394 GW 611 58 40.9 153 00.5 1 31.928 4,55 o+ 4

394 GB 611 58 40.9 153 6(G.5 153 32.281 4.67 + -+ + 4+

388 GW 612 K8 27.2 152 2.0 1 32.026 4.93 4+ + + 0+

388 GB 612 b8 27.2 152 58.0 215 32.420 4.58 + + + 4+ +
395 GW 613 58 53.2 152 54.9 1 31.915 4,73 + + + +
395 GW 613 58 53.2 152 54.9 166 32.247  4.70 + + + +

45




Table 2 (Continued)

STATION SAMPLE  LATITUDE  LONGITUDE ANALYSES
NUMBER NUMBER N W___ DEPTH SALINITY TEMP 1 2 3 4 5 6 7
207 Gd 614 583 59.9 157 53.3 1 31.980 4.77 + + + +

207 Gb 614 58 59.9 152 53.3 166 32.120 4.80 + + + +

390 GW 615 58 52.7 153 11.1 1 31.262 3.81 + + + + +
390 GB 615 58 52.7 153 11.1 170 32.121 4.67 + + + +

229 GW 616 59 39.9 151 14.8 ] 31.557 4.66 + 4+ +

229 GB 616 59 39.9 151 14.8 38 31.688 4.17 +  + +

249 G4 617 59 51.3 152 01.6 1 - - oo+ o+

246 G4 618 A0 05.5 151 45.7 1 - - For o+ 4

266 GW 619 60 42.7 151 25.5 1 - - Foe o+ g
265 G4 620 60 34.9 151 41.9 ] - . Fob o+ 4

255 G4 621 60 19.3 151 46.5 1 30.023 3.26 + + + +

242 GW 622 60 09.0 152 25.7 ] 30.778 3.72 4+ + + +

245 GW 623 60 06.3 152 15.5 1 30.574 3.78 + + + +

247 GW 624 59 587 152 34.4 1 30.741 3.96 ¢+ 4+ + +

233 GW 625 59 49.7 152 56.0 1 31.022 3.87 + + + + v+
233 GB 625 59 49.7 152 56.0 15 31.023 3.88 + + + + 4+ + +
248 GW 626 59 50.1 152 24.2 1 30.948 3.76 + + + +

203 GW 627 59 06.3 153 27.8 ] 29.987 4.08 + + + +

203 GB 627 59 05.3 153 27.8 41 31.085 3.99 + + + +

201 G4 628 59 12.5 153 52.9 1 30.708 4.29 + + + +

201 GB 628 59 12.5 153 52.9 20 30.739 4.26 + + + +

211 GW 631 59 26.1 153 37.0 1 31.255 4.01 + + + +

212 GW 632 59 32.7 153 20.9 1 31.243 4.00 + + + +

212 GB 632 59 32.7 153 20.9 26 31.273 4,02 +  + + +

v GW 633 60 13.4 157 45.6 1 30,5 4.0 o+ + + +

v GB 633 60 13.4 152 45.6 - - - Fob o+ 4
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Table 2 (Continued)

STATION STATION  LATITUDE  LONGITUDE ~ANALYSES
NUMBER NUMBER N W DEPTH  SALINITY TEMP 1 2 3 4 5 6 7
) GW 634 60 12.8 152 36.0 1 29.0 4.0 + + + +

v GB 634 60 12.8 152 36.0 - - - + + + + 4
234 GW 635 59 37.8 152 55.8 1 31.277 4.14 + + +

213 GW 636 59 29.6 153 13.9 1 31.354 4.20 + + o+

213 GB 636 59 29.6 153 13.9 33 31.362 4.16 + + + 4
225 GW 637 59 31.5 152 39.6 1 31.734 4.43 + + o+

235 GW 638 59 42.6 152 37.3 1 31.157 411 + + + +

236 GW 639 59 41.7 152 14.2 1 31.909 4.79 + + o+

226 GW 640 59 32.8 152 18.3 1 31.909 4.73 + + o+

216 GW 641 59 18.1 152 15.4 1 31.917 4.81 + + o+

205 GW 642 59 06.7 152 40.0 1 31.884 4.81 + + + 4 +
206 GW 643 59 08.7 153 05.0 1 31.871 4.81 + + o+

390 GB 644 58 53.4 153 11.6 126 32.104 4.98 + + + + +
398 GW 645 58 49.0 152 12.3 1 32.203 5.09 + + o+

105 GW 646 58 49.7 151 19.3 1 32.100 5.04 + + + +

106 GW 647 59 00.6 152 01.2 1 31,920 4.92 + + + +

AW GW 649 59 38.0 153 37.8 1 27.2 5.5 + + 4

AW GB 649 59 38.0 153 37.8 - - - + + o+

M GW 650 59 43.3 153 22.6 1 27.6 8.0 + + o+

M GB 650 59 43.3 153 22.6 - - - + + o+

J GB 651 59 34.6 151 11.0 ] 36.2 4.0 + + o+

(CB8)

229A GW 652 59 37.8 151 18.4 1 31.426 5.99 + + 4+

éggg) GB 652 59 37.8 151 18.4 64 31.778 4.29 + + o+

CB1 GW 653 59 13.7 153 40.1 1 31.368 4.40 + + + + +

CB1 GB 653 59 13.7 153 40.1 31 31.369 4.37 + + + + +




Table 2 (Continued)

STATION STATION  LATITUDE  LONGITUDE ANALYSES
'NUMBER _ NUMBER N W DEPTH  SALINITY TEMP 1 2 3 4 5 6 7
CB2 GW 654 50 16.6 153 20.3 ] - - + + 4+ o+ +
CB3 GW 655 59 19.9 1563 58.3 1 - - + + o+

CB4 GW 656 59 23.3 152 38.7 1 - - + + o+

CB5 GW 657 59 25.6 152 19.4 1 - - + + o+

CB6 GW 658 59 28.9 152 00.6 1 - - + + o+

cB7 GW 659 59 35.4 151 45.9 1 31.774 5,60 + + + +

CB7 GW 660 59 35.4 151 45.9 1 31.765 5.32 + + +
CB7 GB 660 59 35.4 151 45.9 57 31.790 5.13 + + + + +
cB7 GW 661 59 35H.4 151 45.9 1 31.778 5.76 + + + +

AB GW 662 59 27.6 151 43.2 1 29.5 5.0 + + o+

CB7 GW 663 59 35.4 151 45.9 1 31.769 5.3 + + +

CB7 GW 664 59 35.4 151 45.9 1 31.776 5.73 + + o+

CB7 GW 665 59 35.4 151 45.9 1 31.688 5.42 + + o+

CB7 GW 666 59 35.4 151 45.9 1 31.809 5.87 + + o+

CB7 GW 667 59 35.4 151 45.9 1 31.766 5.37 + + o+

CB7 GW 668 59 35.4 151 45.9 1 31.798 5.54 + + 4

K GW 669 59 36.5 151 25.5 1 29.0 6.0 + - -

K GB 669 59 36.5 151 25.5 - - - + o+

CB10 G 670 60 31.5 151 30.9 1 29.514 4.11  + + +

CB10 GW 671 60 31.5 151 30.9 1 - - + + o+

CB10 GW 672 60 31.5 151 30.9 1 29.579 4.19 + + o+

CB10 GW 673 60 31.5 151 30.9 1 29.277 4.41  + + o+

CB10 GW 674 60 31.5 151 30.9 1 29.480 4.24 + + o+

CBY G 675 60 28.2 152 12.2 1 30.664 4.70 + + +

CB9 GW 676 60 28.2 152 12.2 1 30.442 4,70 + + o+




Table 2 (Continued)

STATION STATION  LATITUDE  LONGITUDE ANALYSES
NUMBER  NUMBER N W DEPTH  SALINITY TEMP 1 2 3 4 5 6 7
CB9 GW 677 60 28.2 152 12.2 1 30.461 4.92 + +

1. Direct count - epifluorescent total counts.

2. Viable heterotrophs - counts on marine agar 2216 at 5 C.
3. Most probable number of hydrocarbon utilizers

4. Hydrocarbon biodegradation potential

5. Denitrification potential in sediment.

6. MNumerical ftaxonomy.

Fffect of crude oil on indigenous microbial population study.
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I. Quarter Accomplishments:

This quarter's primary emphasis was placed on preparation for field
work in Kotzebue Sound and on Kodiak Island. That field work is
presently in progress and is explained below in Section III., Addi-
tionally, we have now completed a computer program which permits the
data output from our 200 ¢m Hydraulic Equipment Sediment Analyzer
(settling tube) to be input into our Fortran programs and submitted
on magnetic tape. We would like to have our Milestone Chart updated
to indicate the submission of all beach profiles (including those to
be run this summer) and all sediment data from our Kotzebue Sound
study area with the October 1 Progress Report.

II. Task Objectives:

The major emphasis of this project falls under task D4, which is to:
evaluate present rates of change in coastal morphology, with particu-~
lar emphasis on rates and patterns of man-induced changes, and locate
areas where coastal morphology is likely to be changed by man's ac~
tivities, if any. The relative susceptability of different coastal
areas will be evaluated, especially with regard to potential oil spill
impacts.

III. Field and Laboratory Activities:
A. Ship and Field Trip Schedule:

We are presently working on Kodiak Island. Our work began here on
June 18, 1978 and will continue until July 17, 1978, at which time
we will begin work in Kotzebue Sound. The Kodiak work is being
supported by a NOAA helicopter or fixed wing aircraft full time.

The Kotzebue Sound field work will begin on July 18, 19738. We
will charter our own aircraft for this facet of the summer field
program. The aircraft will probably be a Super Cub specially out-
fitted for extremely tight short-field landings on sand-gravel
beaches.

Following the Kotzebue Sound work, we will be working out of the
NARL in Barrow from August 11, 1978 to August 19, 1978. For this
work we will again use a NOAA helicopter.
Finally, we plan a two day stay at the Geophysics Institute of the
University of Alaska in Fairbanks to amalyze vertical photography
of our three study areas.

B. Scienfitic Party:

1. Kodiak Island Study Site

Miles O. Hayes ~ Principal Investigator




Scientific Party (cont'd)
Dr. Hayes will direct all field work on Kodiak Island.
Christopher H. Ruby + Co-Investigator
Mr. Ruby will coordinate logistics and assist in all
aspects of the field work. If it is necessary to
split into two separate field parties, Mr. Ruby will
direct the second party.
Ken Finkelstein - Field Assistant
Mr. Finkelstein will assist with all field work and
later lab analysis. This work will be used for his
Masters of Science data base.

Peter Reinhart - Field Assistant.

Mr. Reinhart will assist with all field related work.

2. Kotzebue Sound Study Site

Christopher H. Ruby - will direct all field work in
Kotzebue Sound.

Peter Reinhart - will act as a field assistant.

Ken Finkelstein - will act as a field assistant.

3. Beaufort Sea Study Site
Christopher H. Ruby - will direct all field work.

Peter Reinhart - will act as a field assistant.

Note: All of the personnel are workers of:

Coastal Research Division
Department of Geology
University of South Carolina
Columbia, SC 29208

52




C. Methods:

1. Kodiak Study Site N
The island shoreline has been divided into 130 separate
sample sites. Each site is 15 km apart. These sites will
be photographed and described on tape, then they will be
sampled for beach sediment grain size, composition, sort-
ing, shape, etc. At 65 sites a beach profile will be
measured and a sketch made in addition to the above. Gross
biologic productivity and distribution will be described.
The surrounding geomorphology will be used to make infer-
ences regarding recent historic changes (i.e. progradation,
erosion, seismic movements, etc.). Any areas of specific
interest or importance will be analyzed in greater detail
as time and necessity dictates.

2. Kotzebue Sound Study Site

The 66 permanent beach profiles established during the
summer of 1976 will be occupied to determine short-term
beach changes. The remainder of the field work will con-
centrate on the Barrier Island complex between Cape Prince
of Wales and Cape Espenberg. Detailed nearshore process
data will be collected in order to predict longshore trans-
port volumes and rates. Analysis of the numerocus wash-
through channels will be used to estimate the frequency
and quantity of barrier overtopping during storms. These
data will be compared to estimates based on analysis of
weather data. Nearshore bathymetry will be investigated
using a Bloodworth fathometer. Finally, a three-dimen-
sional investigation of a few selected sites will be used
to estimate long~term barrier-island behavior.

3. Beaufort Sea Study Site
The coastal segment between Lonely and Pt. Barrow will be
divided into study sites 5 km apart on both mainland beaches

and barrier-island shorelines. The data collected will be
similar to number 1 (above).

IV, Results:

Preliminary results will be sent with our next Quarterly Report.
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Date submitted 28 June 1978

Reporfer's initialzii?z)ﬂfil

PI QUARTERLY PROGRESS REPORT -~ RUG7
Reporting Period 1 April - 30 June 1978

Project Title: Baseline characterization of marine mammals in the
Bering Sea: distribution and abundance.

I. Abstract

Most aerial survey data collected to date have been computerized. The
reformatting program is nearing completion, which will allow cross-
referencing of all data for 1975, 76, and 77. The "ouality Control
Program" (QCP-2 and -3) are being written for final quality checks of
transposed data (see Mercer, et al, 1978). Upon conclusion of processing
of data through these programs, the data will be ready for delivery on
magnetic tapes.

Our report on "California Gray Whale (Eschrichtius robustus)fall migration
through Unimak Pass, Alaska," was presented to the 1978 International
Whaling Commission (see Appendix A).

An abstract of results from the harbor seal studies was sent to the AAAS.
meeting (see Appendix B).

All 1976 density plots for all ice seal species and for walrus have been
completed including data from John Burns. (RU ). These plots have been
photo reduced, which is the final step before publication. Final code
analysis, including abundance estimates, is being made and a discussion
of the results will be presented October 1.

II. Objectives

The objective of research unit 67 is to summarize important life history
information on marine mammals in the Bering Sea to serve as a basis for
management decisions related to man's activitieg. Specifically, a
comprehensive liberature review coupled with field survey research is
used to (1) determine seasonal distribution and abundance; (2) delineate
major migration pattersn; (3) define traditionally important habitats,
such as breeding and feeding areas; and (4) where practical, define
species as composition and general population condition (sometimes
termed "health" - an indicator of present and future viability and
vulnerability).

The objectives of this quarter were to complete data processing tor
final computer treatment, and to prepare research topics on northern
sea lions, harbor seals, walruses, ice seals, and gray whales for final
reporting and for publication.




III. Field and Laboratory Activities

A. Ship or field trip schedule. None
B. Scientific party. N/A
C. Methods.

Data were processed in computerized guality control
programs; distribution charts delivered records of
selected species in a manner to be used in the final
report. Report writing continues for those components
prepared for narrative description.

D. Sample collection localities.

All data in our files under RUs 67 and 14 were collected

over the continental shelf of the Bering and southern

Chukchi Seas.

E. Data collected and/or analyzed.

1. No new data was collected during this quarter,

2. Analysis of ice seal data for distribution and
abundance is under final preparation following
completion of the computerized density plotting
and abundance estimates.,

3. A preliminary abundance estimate for gray whales
has been established and the final results of spring
and fall migration patterns prepared.

4, All aerial survey data through 1977 have been

punched on computer cards.

iv, Results

No papers have been finalized during this quarter. Results from
ongoing analysis will be reported in the final product folleowing
the next gquarter, All conclusions are tentative until completion
of our results in the proposed publications.

The paper on the spring migration of the California gray whale will

be completed by the end of July. A paper on the distribution and
abundance of harbor seals along the Alaska Peninsula will be completed
by mid to late July. The results of these and other "sub-projects”

of RU67, will be submitted separately as they are completed (e.g.
Braham, et al. 1978, "Preliminary evidence of a northern sea lion...
population decline in the eastern Aleutian Islands"-~submitted during
the second quarter of TY1978).

56




V. Preliminary Interpretation of Results

Gray whale study.

1. Sighting evidence indicates that gray whales remain
coastal throughout their entire spring migration, and
probably during the fall migration.

2. Food may be the reason why gray whales migfate along
the coast, rather than landmark areas as previcusly
proposed. OQuantitative data have yet to be collected
on this topic, however.

VI. Auxiliary Material

A, Literature cited

Mercer, R, W., B. D. Krogman and R. M. Sonntag. 1978
Marine mammal data documentation for the Platforms of
Opportunity Project and Outer Continental Shelf
Environmental Assessment Program. FProcessed report,
U.S. Dep. Commer., NOAA, NMFS, Mar. Mammal Div.,
Seattle, WA 23 p.

B. Papers in preparation during this gquarter.

Braham, H. W. 1978. California gray whale in Alaska:
Evidence for a coastal spring migration route (accepted
by Téchnica Pesquera; in second revision).

Braham, H. W., D. J. Rugh, R. D. Everitt, B. D. Krogman,

M, K. Nerini, R. G. Punsley, R. M. Sonntag and D. E. Withrow.
Marine mammals of the Bering Sea: thelr seasonal
distribution and abundance. (planned final report for
RUG7; completion date September 30, 1978).

Braham, H. W., G. A. Fedoseev, J. J. Burns and B. D. Krogman.
1978. Distribution and abundance of Phocine seals and
walruses in the Bering Sea pack ice in the spring, 1976.
(accepted as a book chapter, US-USSR Convention for
Envireonmental Conservation of Marine Mammals; revised
draft due November 1, 1978)

Braham, H. W., B. D. Krogman, R, M. Sonntag and R. G. Punsley.
Spring 1976 distribution and abundance of the Pacific walrus,
Odobenus rosmarus. (in preparation for processed report;
final draft revised schedule for August 1978).

Everitt, R. D., and H. W. Braham. Harbor seal, Phoca vitulina
richardii, population on the north side of the Alaska

reninsula and the eastern Aleutian Islands. (in preparation;
preliminary draft expected by July 15, 1978).

57




Sonntag, R. M. A comprehensive World Data Bank computerized
mapping and plotting routine. (manuscript in second
draft stage)
C. Oral presentations
1. H. W. Braham--summary talks of NWAFC Marine Mammal Studies
to Office of Management and Budget represetnatives, Seattle,
WA.
D. Updated milestone chart

See FY1l978 second quarter.

VII. Problems Encountered and Recommended Changes

None

VIII, Estimated Funds Expendedi/
Salaries/Benefits $ 2,400
Computer 1,000
$ 3,400

1/ Funding projection for remainder of FY1978 are on schedule,

58




Quarterly Report

Contract No. R7120806
Research Unit 68
1 April - 30 June 1978

Seasonal Distribution and Relative Abundance
of Marine Mammals in the Gulf of Alaska

Principal Investigators

Braham et. al

Marine Mammal Division
Northwest and Alaska Fisheries Center
National Marine Fisheries Service
National Oceanic and Atmospheric Administration
7600 Sand Point Way, N.E.
Seattle, Washington 98115

June 1978
59




Date submitted 28 June 1978

Reporter's initials

PI QUARTERLY PROGRESS REPORT - RUGS
Reporting period 1 April - 30 June 1978

Project Title: Seasonal distribution and relative abundance of marine
mammals in the Gulf of Alaska

I. Abstract

DPuring the third quarter all data used for RU68 final reporting were
reviewed for appropriateness with regards to sample testing (i.e. for
relative abundance and effort information) and plotting routines. A
variety of plotting routines for gray whales and Dall porpoise by
month have been prepared for establishment of a standard format for
final reporting for all species.

II. Objectives

The objective of research unit 68 is to summarize all available informa-
tion on the distribution and relative abundance of marine mammals in

the Gulf of Alaska. Marine mammal sightings reported from the Platforms
of Opportunity Program, the Marine Mammal Division's pelagic fur seal
research program and the OCSEAP Marine Operations and Station Abstracts
form our data base. More emphasis is placed on the collection of pelagic*
than on-shore sighting data because sources of information are primarily
observers onboard government and private vessels at sea.

The summarization and analysis of these data will be used as the basis
for evaluating the implications of outer continental shelf oil and gas
exploration and development with regard to marine mammals and their
ecological interaction.

IIT. Field or Laboratory Activities

A. Ship or field trip schedule. None.
B. Scientific party. N/A
C. Methods.

In order to reduce the possibility that less than adequate
or reliable data enter the data bank, each logbook is
carefully scrutinized for logic conformity and accuracy.
Acceptable data are then coded for computer checking,
verification, processing and, ultimately, archival for

EDS submission. Two manual and two computer checks assure
that the highest quality of precision exists.
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Iv.

No new
report
V.

See FY
VI.

D. Sample collection localities.
Marine mammal sighting data were collected from southeast
Alaska to the eastern Aleutian Islands and the southern
Bering Sea north to Nunivak Island.

E. Data collected and/or analyzed. None

Results

results to report on above those discussed in the last quarterly
(April 1978).

Preliminary Interpretation of Results

1978 second quarterly report.

Auxiliary Material

A,

B.

List of references. None
Papers in preparation or in print,

In preparation:

Braham, H. W. California gray whale in Alaska: Evidence
of a coastal spring migration route. (Accepted by
Téchnica Pesquera; second draft due by the end of July, 1978)

Braham, H. W., and R. W. Mercer. Cetacean distribution in
the Gulf of Alaska: Yakutat Bay to Unimak Island;
(expected completion date September 30, 1978.)

Braham, H. W., R. W. Mercer, P. D. McGuire, C. E. Peterson
and R. M. Sonntag. Marine mammal distribution and relative
abundance in the Gulf of Alaska and southern Bering Sea,
Plann>d final draft for RU68; completion date September 30,
1978.)

Mercer, R, W., H. W. Braham and M. Tillman. Distribution of
Dall porpoise, Phocoenoides dalli, in Alaska. {Completion
date September 30, 1978.)

Rugh, D. J., and H. W. Braham. California gray whale
(Eschrichtius robustus) fall migration through Unimak

Pass, Alaska, 1977. (In review as procegsed report;
submitted to the International Whaling Commission,
June 1978).
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Severinghaus, N. C. Annotated bibliography on marine mammals
of Alaska -- an update. (in revised final preparation).

Sonntag, R. M. A comprehensive World Data Bank computerized
mapping and plotting routine. (Manuscr. in review for
processed report.)

C. Oral presentations. None.

D. Revised milestones. See second quarterly report.

VII. Problems and Recommended Changes. None

VIII. Estimate of Funds Expended*

Salaries and benefits 1.5K

Travel and per diem N/C

Computer costs 0.5K
2.0K

*Funding projections for the remainder of FY 1978 are on schedule.
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Quarterly Report

Contract #R7120807
Research Unit # 69
1 April - 30 June 1978

Seasonal Distribution and Abundance of Bowhead
and Beluga Whales in the Bering Sea and Arctic Ocean

Principal Investigators

Braham et. al

Marine Mammal Division
Northwest and Alaska Fisheries Center
National Marine Fisheries Service
National Oceanic and Atmospheric Administration
7600 Sand Point Way, N. E.
Seattle, Washington 98115

June 1978
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Date Submitted 28 June 1978

b e
Reporter's Initials *'« L>
P =

PI Quarterly Progress Report
Reporting Period 1 April - 30 June 1978

Project Title: Seasonal distribution and abundance of bowhead and
beluga whales in the Bering Sea and Arctic Ocean

I. AbstraqE

All ice camp and aerial survey data logged from 1976 and 1977 surveys
were reviewed for consistency and clarity in preparation for final
analysis. These data are now ready for integration with data collected
in 1978 under the new NOAA expanded bowhead whale study. All will be
summarized during the final FY 1978 quarter, and an evaluation made of
existing data gaps. A serious gap remains in our understanding of the
specific movement of bowheads in and near the Colville river - Prudhoe
Bay oil lease area. An evaluation of the 1976 and 1977 population
indeces for bowhead whales has not substantially changed from our
original estimate of 700-800 whales observed in the nearshore lead
passing Barrow during late April to early June only. The expanded

FY 1978 bowhead whale research program sponsored by NOAA has resulted
in a revised estimate of 2,264 whales. A detailed discussion of these
findings will be provided to the OCS project office after a final
revised version of the research paper (submitted to the International
Whaling Commission 6 June 1978) has been made.

II. Objectives

Objectives for the last quarter were: 1) finish the analysis of data
collected during 1976 and 1977 to identify bias in sampling techniques;
2) complete the development of a computer format for storage and analysis
of field data collected from a fixed shore (ice) station:; and 3) evaluate
the ice camp index as a measure of bowhead whale population abundance.

ITI. Field or Laboratory Activities

A. Ship or field trip schedule. None

B. 'Scientific party. N/A

C. Methods. See FY 1978 second gquarter report.
D. Sample collection localities. N/A

E. Data collected and/or analyzed. N/A
64




IV. Results

This quarter's activities continued along the lines outlined in the
last quarterly report. No new results are ready for discussion at
this time.

v. Preliminary Interpretation see Abstract

A. Papers in preparation.

Braham, H. W. Ingutuk: Morphological variation in the
bowhead whale. (draft submitted to International
Whaling Commission; revised draft to be submitted
to 0OCS project office during the next quarter).

Braham, H. W., B. D, Krogman, and G. M. Carroll. Population
biology of the bowhead whale (Balaena mysticetus) and
beluga whale (Delphinapterus leucas) in Alaska I:
distribution and abundance. (planned final report
for RU69; completion date September 30, 1978)

Sonntag, R. M. A comprehensive World Data Bank computerized
mapping and plotting routine, (manuscript in final
edit stage)

B. Oral presentations.

8-9 June. H. Braham met and discussed bowhecad whale critical
habitats in the Beaufort Sea with BLM and NOAA representatives;

Anchorage.,

C. Updated milestone chart., See second FY 1978 quarterly report.

VII. Problems Encountered and Recommended Changes

None

VIII. Estimate of Funds Expended

Salaries $ 1,300
Computer costs 1,000
$ 2,300
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Quarterly Progress Report
Research Unit #71
May - June, 1978

The Effects of 0il on Temperature Regulation in Sea Otters

Gerald Kooyman
Daniel Costa
Date: Physiological Research Lab
Sceripps Institution of Oceanography
TLa Jolla, California 92093

66




_I. Highlights of the May-June Quarter 1978,
During this Quarter we captured our 5th and final sea otter.
To date we have conducted eight 6 hr. metabolic measurements on this
animal. In April we discovered that one of our otters (Jenny) was
pregnant and June 1 she gave birth to a 1 kg female sea otter pup.
We also have designed and built a floating collar assembly for the
radio transmitters and depth recorders. These collars have been
tested on one of our sea otters and we are now building units for
testing in Alaska this July. A significant amount of time has been
spent preparing for our expedition to Prince William Sound, Ak. in
July 1978.
IT. Task Objectives:
1. Energy requirements of normal sea otters at various water
temperatures,
2. Energy requirements of sea otters after oiling.
3. Appropriate procedures for rehabilitating oiled sea otters.
4. At sea hehavior and energetics of sea otters.
These objectives will provide a data base from which the assessment
of any kind of oil contamination, or other activity which may alter
the nature of the otter's food sources can be derived. In additionm,
relative to oil contamination the difficulties and costs of rehabilitating
the oiled otters can be estimated.
I1TI. Laboratory Activities:
A. Scientific Party
1. Dr. Gerald Kooyman-Principal Investigator
2. Daniel Costa—-Associate investigator

3. Randall Davis-Assist. in data analysis and experimental runs
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4. Michael Rergey-Animal Caretaker
5. Conrad Doxey-NMFS—NOAA paid Volunteer
6. Rick Price-Student Volunteer
B. Methods:
The sampling procedures will be the same as those recently used
for fur seals and used previously in metabolic rates in penguins
(Rooyman, G. L., R. L. Gentry, W. P. Rergman and H. T. Harmel,
1976, Comp. Biochem. Physiol. 54A: 75~-80).
The thermal neutral zome will be determined in four sea otters
conditioned to "rest" in the metabolic test chamber. The principle
variable measured in these tests is oxygen consumed, and body and
skin temperature. The control thermal neutral zone will be
compared to otters after oiling and after cleaning. Furthermore,
the continuous sampling ability of our method will permit us to
determine the average whole body heat conductance for a 5 to 6
hr. run. This will include the important activity (mainly grooming)
periods. The changes in whole body conductance during exposure
to various water temperatures before and after oiling will indicate
the metabolic costs of 0il on the fur. These same sampling
procedures will be repeated after the oiled animals have been
anesthetized and cleaned.
IV, Results:
To date 64 six hour metabolic runs at six different water temperatures
between 5 and 30° have been made. The thermal neutral zone for the
otters has been preliminarily established and appears to have a lower
critical temperature between 5 and 10° (figure 1). The metabolic rates
recorded are in agreement with other published estimates (Morrison,

Rosenmann, and Estes 1975, Iverson and Krog, 1973).
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All information concerning the results of the oiling experiments have
been explained in the yearly progress report and will not be dealt
with here.

V. Problems Encountered:
The pregnancy of otter 4 (Jemny) has precluded any oiling experiments
on her. However, we are continuing with our plans to oil otter 5

(Shannon).
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QUARTERLY REPORT

Contract No.

Research Unit #72

Report Period - April 1, to June 30, 1978
Number of Pages - 9

ACUTE AND CHRONIC TOXICITY, UPTAKE AND DEPURATION, AND
SUBLETHAL METABOLIC RESPONSE OF ALASKAN MARINE
ORGANISMS TO PETROLEUM HYDROCARBONS

by
Stanley D. Rice

John F. Karinen
Sid Korn

Northwest and Alaska Fisheries Center Auke Bay Laboratory
National Marine Fisheries Service, NOAA
P.0. Box 155, Auke Bay, Alaska 99821

June 30, 1978
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SUMMARY

New experiments were started in the April-June quarter and a
study to determine effects of salinity on oil toxicity to several
species was almost completed. Data collecting and experiments are
on schedule, while data analysis, work-up, report writing,
manuscript synthesis, etc. are progressing more slowly.

A major breakthrough occurred with the development of a new
system to maintain stable concentrations of aromatic hydrocarbons
in water. The system, which injects dissolved aromatics, can be
used with any number of aromatics simultaneously. This will allow

synthetic WSF tests and continuous-flow isotope uptake studies.
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TASK OBJECTIVES AND PROGRESSY

A. Toxic components and synergism of toxic components: We are

continuing studies of the contribution of individual toxic components
of petroleum hydrocarbons to determine which compounds are primarily
responsible for most of the observed toxicity.

1. Compare the toxicity of water-soluble fractions (WSF's) of

crude oil with synthetically produced WSF's. Exposures are flow-

through, analyses by GC, and test animals are pink salmon fry and
shrimp (Eualus).

Progress: Experimental design is completed. We have
developed a new system for maintaining constant concentrations of
aromatics in water. The system consists of injecting a solution
containing aromatic hydrocarbons (solid aromatics dissolved in a
solvent) into a rapid stream of water through a small-bore needle
so the droplets of solvent aromatic mixture are rapidly dissolved
into the stream of water. Several aromatics can be injected in the
test solution to create the desired synthetic water soluble fraction.
Exposures are scheduled for late summer 1978.

2. Synergistic effects of toluene and naphthalene: Several

studies with fish and shrimp larvae strongly suggest that toluene and
naphthalene have different mechanisms of toxicity, indicating that the

toxicants probably have synergistic effects. If the toxicities are

1/ Primary objectives and secondary objectives are underlined.
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synergistic, this would help explain why simplistic experiments with
single compounds have under-estimated the toxicities of WSF's.
Specifically:

a. Determine if toluene and naphthalene have synergistic

toxicities to pink salmon fry and Eualus shrimp under flow-through

conditions.

Progress: The assay using toluene and naphthalene and
Eualus shrimp was completed in December 1977 and data analyses is
completed. A similar test with pink salmon fry was completed this
quarter and data analyses is in progress. Additional synergistic

assays have been completed with Mytilus edulis, and Colus jordani.

b. Determine if toluene and naphthalene have synergistic

effects on uptake and/or depuration in pink salmon fry and Eualus

shrimp.

Progress: Tests with Eualus shrimp were attempted in April.
Problems were encountered with static exposures because the concentra-
tion of aromatics declined during the tests. We have redesigned the
experiment to use continuous-flow exposure methods. The newly developed
injection technique will be used. Radiolabeled toluene and naphthalene
will be injected into a water stream to insure stable concentrations
during the experiments. This study is rescheduled for summer 1978.

B. Larval Studies

1. Determine the sensitivity of eggs and larvae from several

noncommercial species, e.g. barnacles, mussels, snails, starfish,

and sea urchins. Static exposures will be used for these microscopic

larvae, and will include tests with WSF's, toluene, and naphthalene.
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Progress: Eggs from two snail species, Natica clausa sp.

and Fusitriton oregonensis and one nudibranch, Tochuina tetraquadra

have been reared in the laboratory and challenged with toluene,
naphthalene, and Cook Inlet WSF, until hatching. Control and exposed
eggs of Fusitriton are near hatching. Natica eggs are apparently very
sensitive and difficult to rear as both control and exposed eggs died.
Control and exposed nudibranch eggs are near hatching.

Tests with the eggs and larvae of the starfish, Evasterias
troschelii, have been the most successful to date. Fertilization
success of gametes in the presence of toluene, naphthalene, and Cook
Inlet WSF have been determined for this species. Both gametes and
the bipinaria larvae seem to be quite resistant to oil exposures.

2. Determine what concentrations impair swimming ability of

larvae. Several species will be tested with WSF's, toluene, and
naphthalene. Inability to swim will be interpreted as equivalent
to death in the natural environment.

Progress: Inability to swim will be monitored in biocassays

using Fusitriton oregonensis, and Evasterias troshcelii larvae this

summer if we obtain successful rearing.

3. Determine the uptake and retention of hydrocarbons into new

and old eggs carried by Eualus shrimp. Exposures will be WSF's and

isotopes, and analyses by GC and Tiquid scintillation.

Progress: The uptake of toluene and napththalene in shrimp
gonad, muscle, and hepatopancreas has been determined using radiolabeled
compounds. This study has been repeated on shrimp with newly extruded

eggs, and again with shrimp carrying old eggs, just before their release.
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An earlier uptake study was completed in December 1977. Shrimp
with new eggs were exposed to Cook Inlet WSF's continuously for 10
days. Samples of eggs and muscle have been analyzed by GC-MS by the
National Analytical Laboratory, Seattle. The isotope studies will
determine the rate of uptake for toluene and naphthalene, and the
WSF-GC analysis studies will determine the concentrations at equilibrium
for many compounds. Both studies have been completed, and mansucript
preparation will begin next quarter.

C. Sensitivity increase of smolts in sea water. Through bioassays, we

have found that the sensitivity of sea water-adpated pink and sockeye
salmon, and Dolly Varden, was greater than sensitivity in fresh water
when exposed to WSF's, toluene, and naphthalene. First attempts at
explaining this phenomenon through uptake and excretion experiments
did not completely answer the question.

1. Determine the uptake of isotopes into tissues of fresh water

and sea water-adapted salmonid smolts. Although whole body uptake was

essentially the same, the uptake into different tissues may be different.
Progress: Coho salmon smolts in fresh water and in sea water

were exposed to 3H toluene and ]4C naphthalene continuously for 24 h.

The concentration of aromatic hydrocarbon in brain, liver, and muscle

was determined by scintillation spectrometry. Data analyses is in

progress.

2. Determine the osmotic and ionic composition of blood in fresh

water and sea-water-adapted smolts exposed to toluene and naphthalene.
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This should give data relevant to osmotic and ionic regulating inter-
ference by the toxicants. Dr. W. Stickle, Louisiana State University,
is co-investigator for this experiment.

Progress: A study to meet the above objectives is two-thirds
completed. Coho salmon smolts were exposed to several concentrations
of toluene and naphthalene continuously for 96 h. TLm values were
generated with both toxicants at 0, 10, 20, and 30 °/oo salinity.
Exposures were repeated while animals were sampled periodically to
analyse blood serum osmolarity, sodium content, chioride content,
and potassium content. This series of studies will be completed
in early July 1978.

D. Long-term exposures: Long-term exposures have recently been

possible because of improvements in flow-through exposure techniques.
Most previous flow-through tests have been crude attempts, without
verification of stable concentrations during exposure. We will
conduct long-term exposures and compare the result with species we
have previously tested in short-term exposures.

1. Determine the effects of flow-through toluene and naphthalene

exposures on growth and survival of pink salmon fry exposed at

different temperatures. Tests will be 40 days long, with samples of

fish taken at 10-day intervals to measure effects on growth. Tests
will be replicated at three temperatures to determine the influence
of temperature on toxicity in Tong-term exposures.

Progress: Design and construction of the apparatus is com-

pleted with experiments scheduled for July 1978.
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2. Determine the survival of two tolerant and two sensitive

species to flow-through exposures of toluene and naphthalene.

Progress: Study has been completed with six species.
An abstract submitted for possible presentation at the 0il Effects
Spill Conference at Los Angeles, California March 1979. (See
abstract attached).

E. Test the effect of intermittent air exposures on the sensitivity

of intertidal species to toluene, naphthalene, and WSF. Exposure to

air during and after exposure to toxicants may cause an additional

stress on intertidal animals and result in decreased survival.

1. Determine the sensitivity of several intertidal species to

toluene and naphthalene exposures, with and without intermittent

exposure to air.

Progress: Bioassays with Hemigrapsus nudis to toluene

and naphthalene are scheduled for summer 1978.

2. Determine the uptake, and especially the depuration pattern,

of intertidal animals exposed to labeled toluene and naphthalene,

with and without exposure to air.

Progress: Manuscript preparation is in progress.

F. Dispersant testing: Literature review and R&D on methods of

analysis and exposure will be probed to prepare for expanded
testing in FY 79,

Progress: Literature review has been completed.
Dispersants have been obtained with preliminary tests with fish

and shrimp and are scheduled for Tlate summer 1978.
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G. MWriting-up of previous results: Manuscripts describing FY 77

research projects will be completed.

Progress: The manuscripts "Sensitivity of Alaskan Marine
Organisms to Cook Inlet 0i1 and No. 2 Fuel 0i1" and "Toxicity of
Static vs Flow-through Exposures of Toluene and Naphthalene to Six
Marine Animals" were submitted for possible presentation and publi-
cation to the 1979 0i1 Spill Conference, Los Angeles, California.
Astracts are attached.

The manuscript "Effects of temperature on the median tolerance
limit of pink salmon and shrimp exposed to toluene, naphthalene, and
Cook Inlet crude 0il1" was accepted for publication by the Bulletin
Environmental Contamination and Toxicology.

INTERPRETATION OF RESULTS

Interpretations of results will be supplied in reviewed
manuscripts.

PART IV. PROBLEMS ENCOUNTERED

An error in projecting Leave surcharge on all laboratory budgets
that was corrected midway (April 15) through the fiscal year caused
budget problems. Layoffs within our section were averted when OCSEAP
granted a supplemental $10.0k increase. This was not sufficient to
hire all the summer help we needed, and supervisory personnel are
actively collecting data, maintaining animals, analyzing doses etc.--
causing delays in our response to the recent RFP from QCSEAP and

manuscript synthesis.
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Estimate of Funds Expended to May 31, 1978

Funds Expended

Salary Costs $150.3
Travel 9.2
Contracts 8.3
Equipment & Supplies 44 1
Other Direct & Indirect Costs 79.2

Total $291.1
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Sensitivity of Alaskan Marine Organisms to
Cook Inlet Crude 0i1 and No. 2 Fuel 0il

by

Stanley Rice, Tamara Taylor, and John Karinen
Auke Bay Laboratory
P.0. Box 155
Auke Bay, Alaska 99821

ABSTRACT

We determined the sensitivities of 35 subarctic Alaskan species of
marine fish and invertebrates to water-soluble fractions of Cook Inlet
crude o1l and No. 2 fuel o0il. This is the largest group of animals ever
tested with the same oils, and under similar exposure conditions and
temperatures. Organisms assayed represent 6 phyla, and several habitats,
and included species of 7 fish, 8 crustaceans, 14 molluscs, 4 echinoderms,
one annelid, and one nemertean. Sensitivities were determined by 96 h
static bioassays. C