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I. Summary

This contract has supported analysis of marine mammal remote sensing
data acquired during the NASA-funding Bering Sea Marine Mammal Experiment
(BESMEX). Our work is an attempt to apply remote sensing technologies to
problems expressed by marine mammal populations, both intrinsically and as
these populations could serve as envirommental indicators. We have identi-
fied three '"target species”: (1) walrus, Odobenus rosmarus, (2) belukha,
Delphinapterus leucas, and (3) bowhead, Balaena mysticetus. We have analyzed
remote sensing imagery and visual observations made during NASA-BESMEX
flights to yield data on behavioral, environmental, and habitat character-
istics which appear to influence the distributions and visibilities of these
animals,

Specifically, our analysis of photographic and visual data has yielded
information on:

(1) Walrus presence and sea ice characteristics;

(2) Walrus and ice dynamics;

(3) Walrus hauling~out behavior;

(4) Seasonal distributions of walrus, bowhead and belukha;
¢)) Comparisons of visual observation and remote sensing; and
(6) Natural history,

There remains considerable uncertainty in marine mammal survey methods,
including remote sensing. Knowledge of marine mammal distributions at differ-
ent times of the year is obviously required for intelligent interaction between
marine mammal management and petroleum development. For this purpose alone,
remote sensing may prove cost-effective, even more so than '"conventional"
methods, For means of environmental monitoring and prediction over so large
a region as Alaska's outer continental shelf, such methods could prove to be
an essential tool, especially when used in conjunction with projects designed
to yield "ground truth."




II.

Introduction

A. General Nature and Scope of Study

This contract has supported analysis of marine mammal remote
sensing data acquired during the NASA-funded Bering Sea Marine Mammal
Experiment (BESMEX). It is generally recognized that present methods
of assessing marine mammal populations on the basis of visual survey
flights are inadequate. Not only are the actual estimates of numbers
of visible animals questionable, but also there is little opportunity
for correlating environmental, behavioral and habitat parameters with
the proportion of the population visible at the time of the flight.
Remote sensing is capable of providing some of these essential data.

The remote sensing aspects of BESMEX employ a variety of sensors
all of which allow serendipitous reexamination of hard copies of data.
During flights, we also employ pilots and observers and log visual data
by computer. Thus, we have the opportunity to determine the compara-
tive accuracy of visual and remote sensing assessment techniques. As
a part of this work, we may develop models which might allow estimates
of the "true" population numbers, based on habitat and environmental
parameters measured at the time of assessment and on certain ground
truth information.

OCSEAP funds accounted for approximately 5 percent of the total
BESMEX effort; NASA, the Marine Mammal Commission and the Office of
Naval Research mgke up the remainder. Hence, use of OCSEAP funds was
restricted almost exclusively to analysis of visual photographic imagery
obtained during 22 NASA flights. In this connection, we emphasize that
our OCSEAP contract terminates several months prior to termination of
other contracts., All remote sensing data analyses cannot, therefore,
be included here. For example, data from infrared imagery, which we
hold, or of microwave and synthetic aperture radar imagery, held by
collaborators, will be important in meeting our objectives. We have
some hints of what future analyses will bring but will have to await
future publication for full presentation of findings.

B. Specific Objectives

We have identified three '"target species': (1) walrus, Odobenus
rosmarus, (2) belukha, Delphinapterus leucas, and (3) bowhead,
Balaeng mysticetus. We have analyzed remote sensing imagery and
visual observations made during NASA-BESMEX flights to yield data on
behavioral, environmental, and habitat characteristics which appear
to influence the distributions and visibilities of these animals,

Our specific objectives fall into two categories: those given in
our work statement and additional objectives formulated during analy-
sis. In the work statement we emphasized:

(1) walrus presence in an area and associated ice
characteristics;




(2) the degree to which walrus movements are influenced
by ice dynamics; and,

(3) the behavioral, ecological, and meteorological
conditions influencing walrus hauling-out behavior.

Additional objectives formulated during the course of our analysis
include:

(4) seasonal distribution of walrus, bowhead and belukha
as related to sea ice;

(5) a comparison of visual observations and remote sens-
ing to determine walrus group sizes and to yield
variance in assessment techniques by these two
methods; and

(6) mnatural history data of walruses, bowheads, and
belukhas such as relative and absolute orientations,
swimming speeds, and inter-individual spacing within
groups.

C. Relevance to Problems of Petroleum Development

Our work is an attempt to apply remote sensing technologies to
problems expressed by marine mammal populations, both intrinsically and
as these populations could serve as environmental indicators. We wish,
for example, to ascertain what role remote sensing could play in the
continued monitoring of marine mammal populations both before and after
petroleum development and related alteration of their environments.

This project has contributed to the limited store of knowledge on the
seasonal distribution of certain marine mammal species and has demon-
strated some of the potential of remote sensing for behavioral and
habitat analysis. Knowledge of marine mammal distributions at differ-
ent times of the year is obviously required for intelligent inter=-
action between marine mammal management and petroleum development.

Equally, it is important to note that an "instantaneous,'" synoptic
view with hard data output will be required for both analytical and
predictive purposes as petroleum exploration and exploitation occur.
Such synoptic data are only possible through remote sensing techniques,
wherein large-scale imagery may be obtained in a very short time period.
An important provision is that "ground truth" studies will continue to
be required for some time for purposes of validation of imagery. We,
therefore, emphasize the contribution remote sensing can make, rather
than replacing other means of study by this emergent technology.

ITI., Current State of Knowledge

The application of remote sensing technology to marine mammal populations
is a rather recent development and hence the number of published reports is
meager. Heyland (1974) in his aerial photographic study of belukha obtained
information on lengths, color, social relationships, group locations, calf




production and age and sex classes. He notes that "the original purposes for
which the pictures were taken may be surpassed by serendipitous findings which
only become evident after prolonged study." Lavigne and @ritsland (1974) used
aerial photography within a limited band width (ultraviolet) to detect white-
coat harp seal pups on the ice. This method allows a census of the population
as well as estimates of annual production. These are two samples of the possi-
bilities of remote sensing of marine mammals in sea ice dominated environments,
in addition to our work.

Another important example is the OCSEAP-supported work of Burns, Fay,
and Shapiro (Research Unit 248/249, reported in these volumes). However,
their work differs as remote sensing is not applied to the animals themselves,
those data being obtained largely visually. We discuss some of the potential
of remote sensing in the Discussion, below.

IV. Study Area

The study area is described in Ray and Wartzok (1974, 1976a and b). Flight
patterns are shown in Ray and Wartzok (1976a and b).

V. Sources, Methods and Rationale of Data Collection

All remote-sensing imagery was acquired from flights of NASA NP-3A and
CV-990 aircraft during the BESMEX program., The rationale and methods of data
collection are given in Ray and Wartzok (1974 and 1976a) and will not be
repeated here.

VI. Resultsg

Preliminary results from our own work, using both visual and infrared
remote~sensing techniques have been presented in earlier reports and will not
be repeated here (Ray and Wartzok, 1975, 1976a, 1976b).

Since this contract terminates well before other contracts and collabo-
rative efforts, most of the results presented below are in the form of a
progress report. Other results are based on analysis of all the data we have
available. We now summarize our results relative to each of our specific
objectives, given under IT.B. above.

1. Walrus Presence and Sea Ice Characteristics

Percentage of ice cover, surface roughness, and thickness appear to be
the most important factors indicating walrus "sea ice habitat." The first is the
one most easily measured through the visual photography analysis supported by
this contract. Ice coverage, by ice type, and surface roughness are best obtain-
able through radar imagery and ice thickness from infrared imagery. Table I
lists the percentages of walrus photographed in different tenths of ice coverage
during different seasons of the vear. When ice is scattered, as in September
1974 and August 1975, walrus choose this ice as they may have little else available
at the ice edge zone. In April, when freezing conditions still prevail, heavy ice
cover, not the ice edge, is preferred. Such results have been known for some
time, However, no visual technique can reveal or quantify ice structure and we
awalt results of other remote sensing to carry our analysis further.
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The X and L band radars on the NASA flights were operated by scien-
tists from the Jet Propulsion Laboratories of the California Institute of Tech-
nology. We have provided collaborators there with a detailed list of coordinates
where walrus concentrations were found. We are awaiting information from radar
imagery for quantified differences between those locations and other selected
locations where walrus did not occur.

We have studied all photographic output from the infrared scanner for
all the flights. Unfortunately, the photographic analysis is not precise enough
to allow us to determine ice thickness from heat flux measurements. In order to
do this, we must refer back to the magnetic tape records. We are exploring the
possibility of having this work done by Texas Instrument Corp., manufacturers of
the IR scanner,

2. Walrus and Ice Dynamics

In order to quantify the extent to which walrus movements are dictated
by ice movements, we needed repetitive sampling of an identified walrus herd over
several days' time, This was part of the rationale for our request to NASA for
blocks of ten flights at three different times of the year. We flew only a frac-
tion of the number of flights requested, so our results on this objective must
remain qualitative. The one time when repetitive sampling was possible, 6, 7 and
8 April 1975, there was a precise correlation of walrus movements with ice move-
ments, That is, the animals did not change their positions relative to the ice at
all, The change in geographical location of the herd from one day to the next was
due to the movement of the ice with which they were associated. Flights on 23 and
24 August 1975 also gave indications that the movements of the animals were corre-
lated with movements of the ice although confidence in the strength of that corre-
lation is not as great as for the previous April because of the more dispersed
nature of the walrus groups in August.

3. Walrus Hauling-Out Behavior

Ray and Wartzok (1976a) present a model of walrus hauling-out behavior
based on walrus surface temperatures, diurnal hauling-out patterns, and weather
conditions. Again the full complement of flights requested would have been neces-
sary to validate this model., The 6, 7 and 8 April 1975 flights did provide impor-
tant data showing that walrus hauling-out behavior can result in over L000% change
in the number of animals in a population which are hauled out. The most important’
factors in this case probably were increasing habitat temperatures following
several days of stormy weather.

Diurnal patterns of hauling out were preliminarily investigated on two
flights in April 1976 over the same walrus concentration at 12.00-15,00 hours
and at 18.45-21.30 hours. Exact numerical comparisons are not possible since
the latter flight occurred too late in the day for visual photography. Infrared
imagery detected the walrus; resolution by this method is not sufficient for accu-
rate counts, but it can detect walrus groups and group size. As stated above, we
have not yet completed infrared analysis. We do believe we detected a significant
rise in numbers of walruses hauled out during the latter flight.

Much of the remote-sensing information relative to hauling-out
behavior needs to be correlated with and interpreted in the light of ground-
truth studies. Under support from the Marine Mammal Commission, a former
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student has acquired data, but they have not yet been passed on to us. We
will continue these studies this July during am Office of Naval Research and
U. 5. Coast Guard supported cruise of the icebreaker Glacier.

4. Seasonal Distributions of Walrus, Bowhead and Belukha

Data from all flights of NASA aircraft have been plotted on OCSEAP
maps and sent to the Fairbanks office for use during the Beaufort/Chukchi Sea
Synthesis Meeting, 7-11 February 1977. Those maps represent a significant
portion of our work under this contract and should be considered as part of
this report. Figure 1, for bowhead whales, is an example of the type of
information we presented on these maps. In both September 1974 and August
1975 the whales were near the 10 fathom line, The major change in the loca-
tion of the population between the two years dramatically shows the effect of
ice on the distribution of these animals. The apparently anomalous ice condi-
tions during the summer of 1975 are well known to all involved in OCSEAP
studies. We may expect such conditions to occur from time to time in the
future. In any case, the ecological relationships of the whales for both
years was similar, although the distributions were not.

5. Comparisons of Visual Observation and Remote Sensing

An attempt to compare the accuracy and precision of visual popula-
tion estimates by novice and experienced observers using photographs to simu-
late a walrus censusing flight was reported in Wartzok and Ray (1975) and as
an Appendix to Ray and Wartzok (1976a). We will not repeat these data here.

Another comparison of visual and remote sensing assessment tech-
niques is shown in Figure 2. Each NASA flight carried at least two experienced
observers who reported their estimates of walrus group sizes. Part A of
Figure 2 is a histogram of the occurrence of different sizes of walrus groups
as reported by the observers. This histogram shows a bimodal distribution of
group sizes with a secondary peak occurring at groups of about 30 animals.
This second peak is strictly an artifact of observer bias as shown by a
comparison with part B of Figure 2, the distribution of group sizes as
obtained from the photographs. These results are qualitatively in accord
with those of the simulated cenmsusing flights in that both show that popula-~
tion estimates obtained visually are over-estimates of the true population
numbers, more so for medium-sized groups than for others.

6. Natural History

Whenever possible, photographs of walrus, bowhead and belukha have
been studied carefully to obtain the maximum amount of natural history informa-
tion. Most of these sorts of data are serendipitously acquired as one cannot
predict the nature of such information from a rapidly-moving aircraft. The
work on walrus is still in progress since walrus constitute the largest por-
tion of our imagery and they are the hardest to differentiate from their
feces-covered uglek. We here report only on the analysis concerning bowhead
and belukha.

Figure 3 is a histogram of the body lengths of 36 bowheads photo-
graphed in such a position that they were measurable. The distribution is
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bimodal. The animals in the 3.5 to 5 meter class were found lying close
beside a much larger animal; presumably the pair is mother and calf. Thirty-
three bowheads had body lengths ranging from 8.5 to 14.3 meters. This segment
of the population comprises the adults and possibly sub-adults. The mean
adult/sub~adult body length is 11.8 meters, These length measurements were
made only on whales which appeared to be lying parallel to the water surface.
However, without a higher degree of photographic overlap to provide stereo-
graphic analysis, we cannot be sure that the animals were indeed parallel and
hence these measurements must be considered minimum lengths,

Rather than measuring body lengths, fluke width may be used for
these calculations. We have calculated total length based on fluke widths
of the adult/sub-adult class being 32% of body length (W. M. Marquette,
personal communication). This gave a calculated length for adult/sub-adults
of 14.8 meters. The discrepancy between the two averages is perhaps explained
by the fact that not all fluke widths were measurable and, hence, the averages
are from different individuals. No animals of the yearling class (6.7 - 7.9
meters (Fiscus and Marquette, 1974) ) were observed in the groups in our Sep-
tember photographs.

Inter~animal distances were measured from randomly selected frames
for each of the five groups. Statistical results are shown in Table II. Five
"oroups' were subject to analysis, each being bound by the random artifact of
being defined as a number of whales represented on a single 1:4000 photograph,
covering .84 km? of sea. The groups consisted of the following number of pairs
and average distances between pairs: I (10 and 4.8 m); II (28 and 233.2 m);
TIT (105 and 258.5 m); IV (10 and 112.0 m); and V (78 and 165.8 m), It is
apparent that highly significant spacings occur among bowheads in groups. How-
ever, our present data are insufficient to determine what social or environ-
mental parameters are associated with these significant differences in spacing
between animals in the different groups.

Figure 4 is a compass diagram of the frequency distribution of the
directional headings of 118 bowheads photographed on 20 September 1974. On
the basis of a Chi square test, this distribution is non-random (p=0.01),
although there is no dominant trend toward a particular direction as would be
expected if the animals were actively migrating. When individual groups were
analyzed, the numbers proved not large enough to perform a statistical test,
but there was an indication that the individuals in groups in open water
tended to have the same orientation.

Six animals were identified in successive frames so that speed of
their movement could be determined, Two animals moving toward different
groups of whales had speeds of 10.8 and 11.2 km/hr. One animal in open water
was swimming at a speed of 8.6 m/sec. Finally three animals swimming
within different groups had speeds of 5.0, 5.8, and 6.5 km/hr,

Turning to the belukha, Figure 5 shows size distribution histograms
for this species from different animal concentrations encountered during one
flight along the northern coast of Alaska on 8 September 1974. The only
animals included in these histograms are ones which were lying in a plane
parallel to the water surface. The animals farther east between longitude
144 and 151°W had no observable young and the lengths of all the animals
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except one were greater than the mean length for "females" (see below)., The
groups located farther west, around longitude 152.59W, included young and
had a peak in the size distribution curve corresponding to the lengths of
"females." It is not surprising to find the larger animals farther to the
east since for many whale species, the migration of males lags behind females
and young in the fall.

Our measurements of total standard lengths proved repeatable within
T 15 em. We classified an animal as a "female" if it was in association
with a small animal of less than 230 cm. We have photographs of 13 animals
which met this criterion, The mean length for these animals was 357 cm. with
a standard deviation of 21 cm. This is only slightly larger than the value
of 350 cm. for the modal maximal length of females from the Mackenzie Delta
as reported by Sergeant and Brodie (1969). For 9 of the "female" belukhas
we were gble to measure the fluke width. The mean value was 24.5% of the
body length with a standard deviation of 1.5%. This is very similar to the
value of 23.5% found for female white whales in the St. Lawrence River
(Kleinenberg, Yablokov, Bel'kovich and Tarasevich, 1964). We thus feel
confidence in our photographic results.

We have no criterion for identifying which animals in a group are
"males." However, we have observed that solitary individuals tend to be
longer than the mean for individuals in groups. We have been able to obtain
accurate length measurements on 10 of these solitary individuals giving a
mean of 410 em, and a standard deviation of 55 cm. The assumption that these
solitary individuals are "males" is supported by Sergeant and Brodie's modal
maximum length for males from the Mackenzie Delta of 410 cm. Fluke widthg
were measured on 6 of the solitary individuals and the mean value was 25.4%
of the body length, Kleinenberg, et al., reported a mean value of 26.67% of
body length for flukes of male belukhas from the $t. Lawrence River,

Figure 6 shows the distribution of belukhas group sizes photographed
on 8 September 1974. The weighting towards single animals or groups of 2 or
3 animals in polynyas near the ice edge at this time of the year is obvious,
However, very few of our photographs are of open water areas where large
belukha groups occur.

Figure 7 shows three compass diagrams showing orientations of indi-
viduals in different concentrations of belukhas at different times of the
year. In all cases where there were enough animals to conduct a valid Chi
square test, these distributions were tested for randomness and in each
case the orientations were non-random (p=0.005). The non~randomness of the
September 1974 distributions is probably due to as yet unknown aspects of
group behavior within the polynyas. On the other hand, the October group was
photographed in open water and the tightness of the orientation distribution
in this case is probably attributable to migration.

Eight belukhas were identified on Successive frames so that speed of
movement could be determined. Table IIT lists the recorded speeds and the
social characteristics of the individual, i.e., whether it was solitary, in a
group or with a calf. As would be expected, in general the speeds of indi-
viduals that are with calves are slower than that of solitary individuals,

The fastest speed was recorded for a group of large animals, all oriented in
approximately the same direction.
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VITI, Discussion

This is our last report under this contract. It has had to be in
sumnary form for reasons stated above,

As we have also stated, there remains considerable uncertainty in all
marine mammal survey methods, including remote sensing, for the simple
reason that no method developed to date can predict the proportionate visi-
bility of animals being surveyed. Natural history data, especially related
to loafing time at the water's surface or to hauling out, are required.

Some of these inherent difficulties of aerial surveys are obviated by remote
sensing. Unfortunately, we were not able to fly as often as we would have
liked, so that our data are more qualitative than statistically quantitative.
Nevertheless, certain features emerge, among which are:

(1) Table II, Ray and Wartzok (1976a), shows that CV-990 can cover
same area in 1/5 to 1/10 the time as '"conventional' survey
aircraft, This is a measure of the cost~effectiveness of
the survey methods used.

(2) Demonstrated diurnal hauling-out patterns of walrus imply
the need to survey at certain limited times of the day.
Such patterns no doubt exist for other species. Survey
methods, therefore, must be designed to sample large areas
in a short period of time, and this 1s another measure of
cost effectiveness.

(3) Photographs hold a wealth of natural history data as prelimi-
narily explored in our results. Photographic capability
should be included in all survey flights, but from altitudes
in excess of 1000 m, where little or no disturbance of
animals occurs. Such hard data are, once again a measure
of cost effectiveness,

(4) Even experienced observers may have a significant and
measurable bias in population estimates. Hence, one needs
photographs for accurate counts. IR imagery will also no
doubt prove of great benefit in detection of hauled-out
walrus, especially on dark summer ice where they are easily
overlooked. IR can also give relative density, but not
absolute numbers, If remote sensing is not available, the
best measure aerial observers should take is to undergo
pre-flight training and test procedures in order to quantify
their biases.

(5) Ice dynamics, ice structure, and microenvironmental condi-
tions have a great deal to do with both distribution and
visibility of marine mammals, Such details are but grossly
and only qualitatively observable without remote sensing.

(6) By no means should remote sensing replace other methods of
study. Ground and sea studies and remote sensing should
complement one another to yield data obtainable by no
single method by itself.
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VITI. and IX. Conclusions and Needs for Further Study

The objective of remote sensing is to sense as large an area over as
short a time period as possible. Further, an objective is to realize an all
weather, day-night system. These eventualities are not yet within our grasp,
although some predictions may be made of the possibilities. For example,
certain radars present great potential, providing that ground truth studies
are designed for all these technologies specifically to yield ecological
relationships of target species. The satellite is the eventual tool of
remote sensing. Work from aircraft is an intermediate step which depends
on recording data that the eye might also see in an effort to establish
certain information from the relatively low altitude of aircraft flight,

It appears reasonable to suggest that remote sensing flights are
more cost effective than seemingly less expensive, "traditional," visually-
oriented surveys for reasons stated in the Discussion. We note that OCSEAP
partially or wholly supported several, overlapping survey efforts. To our
knowledge, further remote sensing work is not planned and we believe this
is regrettable. There is some urgency to pursue new technologies to meet
research and monitoring problems of such scale as development of Alaska's
Continental Shelf implies.

X. Summary of Fourth Quarter Operations

The contract was continued through the fourth quarter on a no-cost extension
basis. Therefore, Fourth quarter operations were limited to data analysis
and report preparation.

All funds awarded under the contract have been expended.
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PERCENTAGE OF WALRUSES PHOTOGRAPHED
ACCORDING TO ICE COVERAGE

Total
Walruses
Photo-
graphed Open
Date (5" film) Water
Sept. 1974 1004 -
April 1975 1330 -
Aug. 1975 549 2,0%
April 1976 465 -

TABLE I
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TABLE II

t-TEST OF INTERANIMAL DISTANCES

13

Groups .
Compared t df pX Significance

I-11 5.42 36 0.01 H.8S.

I-ITI 6.83 113 0.01 H.S.

I-IV 3.74 18 0.01 H,S,

I-v 3.96 86 0.01 H.8,
1I-111 0.95 131 0.50 N.S,
II-IV 2.66 36 0.05 S.

II=-V 2,32 104 0.05 S.
IIT-IV | 3.84 113 0.01 H.5
III-V 5.36 181 0.01 H.S.
1V-V 1.28 86 0.50 N.S.

Probability values from Snedecor and Cochran (1967).

t = t value df = degree of freedom H.S. = highly significant




TABLE III

SWIMMING SPEEDS OF INDIVIDUAL BELUKHAS

Sociality Speed
Female with calf 2,05 km/hr
In group with calves 2,51
In group with random orientation 2.68
Solitary 3.06
Group of two animals 4.03
Female with calf 4.10
Solitary 6.05

In group of large animals all with about the
same orientation 7.02
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1T1.

Research Unit 67

Quarterly Report, 1 April - 30 June 1977

Task Objectives.

The primary objective for RU67 is a baseline characteri-
~ation of marine mammals in the Bering and southern
Chukechi Seas. Particular emphases during this quarter
have been on aerial surveys of ice seals and cetaceans
associated with the retreating ice front and on land-
based studies of sea lion rookeries.

Field Activities.

A. Field trip schedule.
31 March to 10 April, approx. 48 flight hours out of
Nome and King Salmon using a chartered Grurman Goose

(N780) .

11-15 May, approx. 23 flight hours out of Nome and
Bethel using a chartered Grumman Goose (N780).

8-15 June, approx. 7 flight hours (other than freight
trips) along the Alaska Peninsula 1in a NOAA UH-1H
helicopter.

10 June to 13 July, 2 men stationed on Ugamak Island
to conduct studies of sea lion rookeries.

97-30 June fly aerial surveys of the northern shore
of the Alaska Peninsula and Eastern Aleutian Islands.

22 June to 15 July include marine mammal Observers
on NOAA ship Surveyor's crulse.

B. Scientific Party.

Research Personnel Survey Dates
Clifford Fiscus* 8-15 June ,
Howard Braham¥* 5-10 April, 8 June-15 July
David Rugh* 5-10 April, 8-15 June, 27-30 June
Robert Everitt 31 Mr-5 Ap, 8-15 June, 21 June-15 July
Bruce Krogman 31 Mr-10 Ap,11-15 May, 27-30 June
Mary Nerini 31 Mr-10 Ap,11-15 May, 21June-15 July
David Withrow 31 Mr-5 Ap, 11-15 May, 8 June-15 July
Ronald Sonntag 11-15 May
Teresa Bray 21 June-15 July
Roger Mercer 27-30 June

*Principal Investigators
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C.

D.

Methods.

See FY 76 annual report for aerial survey technigues.
See next quarterly report for details on methods used
in the land-based survey at Ugamak,

Sample Localities.
(All aerial surveys unless noted otherwise)

31 Mr. Norton Sound
1 Ap. Bering Straits and S. Chukchi (between Nome
and Pt. Hope)
2 Ap. N. Bering (around St. Lawrence Island and to
Nome)
3 Ap. Norton Sound and N. Bering Sea north of
St. Lawrence Island
4 Ap, Nome to Cold Bay
5 Ap. Cold Bay to Nome
7 Ap. N. Bristol Bay
9 Ap. Bristol Bay
10 Ap. King Salmon to Port Heiden to Anchorage
11 May Norton Sound
12 May Nome to Pt. Hope to Kotzebue Sd. to N. Norton 8d.
14 May Nome to Bethel incl. Norton Sound
15 May Kuskakwim Bay to Round Island (Bethel to An-
chorage)
8 June Alaska Pen. north coast (King Salmon to Cape
Sarichef)
9-10 June Cape Sarichef (land-based survey)
10 June Ugamak Island (land-based study)
to 15 July
21 June Kodiak to Unimak Strait to Bering Sea and S.
to 15 July Chukchi Sea and return to Kodiak (ship cruise)

27-

30 June Alaska Pen.

Islands.

north coast and Easte

Data collected or analyzed. See Results.
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II1I. Results.

Flight Gray
Date Hours Whale
31 Mr. 6:30
1 Ap. 5:58
2 Ap. 5:24
3 Ap. 6:27
4 Ap. 4:25
5 Ap. 4:34
7 Ap. 7:18 3-17
9 Ap. 3:27 2
10 Ap. 4:10
11 May 3:49
12 May 6:56
14 May 7:26 118
15 Méy 4:36 33
8 June 5:33 105
9-10 Jiune 7:10*% 26
15 June 1:24 2

Also, 2 bowhead whales were seen on Ap.
3, 3 May 12;

Ap. 1, 2 Ap.

2 Ap.

Bearded Ringed Ribbon

Sea Harbor or
Walrus Lion Largha Seal Seal Seal
13 121 2
7 2 81
30 26
2002 95 1
2602 5 14 22 4
845 41 60 17
237 49
400
20 36 67
68 207 189
933 12 57
9286 100 313
52 607
86 5
3 1
1, 3 on Ap.

11 sea otters Ap.

2: b polar bears
11 June 8,
1 Minke

10 June 15; 3 harbor porpoise May 15, 8 June 8, 2 June 10;

whale June 10.

* land-based count.
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IV. Preliminary interpretation of results.
None to date.

V. Problems encountered/recommended changes.,
Weather continues to complicate scheduling so that more
liberal time allowances and resvective logistic prevara-

tions are necessary.

VI. Estimate of funds expended.

Salaries/overtime $17,417
Travel/per diem .13, 346
Equipment /misc. 2,216
Charter aircraft 24,150

$57,129

VII. Revised data submission schedule.

Data collected during this quarter up to June 15 will
be submitted by 1 September, 1977.

VIII. Revised milestone chart.

Activity July August September

Ugamak Survey (land- -based) X
St. Lawrence Survey
Eastern Aleutian aerial survey X

Logging and computerization X
(NODC) of FY77 aerial data

g
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II.

Quarterly Report,

Task Objectives.

Research Unit 68

1 April - 30 June 1977

Objectives of RU 68 are to collect data and summarize the
literature on' the seasonal distribution and relative
abundance of marine mammals in the western Gulf of Alaska
from Kodiak Island to Unimak Island and the eastern Aleutian

Islands.

Field or laboratory activities.

A. Ship schedules.

Discoverer.

Leg IV
Leg V
Leg VI
Kodiak~PMC

sSurveyor.

Leg IT

Leg III
Kodiak-PMC
Leg I

Leg II

4-23 April

26 April-16 May
19 May-12 June
14-17 June

15 March-7 April
11 April-3 May
3-9 May

6-18 June

21 June-14 July

Miller Freeman.

Leg I

Leg II
Leg III
Leg IV
Leg V

Leg VI
Leg VII

18 Jan.-11 Feb.
14 Feb.-10 March
12-26 March

28 March-8 April
13-29 April

3-20 May

24 May-~-1l1l June
11-17 June

B. Scientific party.

Kodiak~Lower Cook Inlet
Bristol Bay

Bering Sea

GOA

Bering Sea
Bering Sea

GOoA

PMC-WGOA, Kodiak
Bering Sea

PMC-WGOA
WGOA
Bering Sea

Bering Sea

Bering Sea

Bering Sea, NEGOA
En route Yakutat-PMC

Marine Mammal Division observer aboard the Miller
Freeman 12-26 March and the Discoverer 26 April-17 June

was Patrick McGuire.

Howard Braham,

Teresa Bray and

Mary Nerini represented the MMD on the Surveyor 21 June-

14 July.

Assigned ship's officers were: Ensign Susan

Ludwig (Discoverer), Ensign Lewis Consiglieri (Surveyor)
and Ltjg. Patrick Rutten (Miller Freeman).
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Methods.

watch effort and marine mammal sighting data are re-
corded by RU 68 personnel when they are aboard. Other-
wise, data are collected by assigned ship's officers,
who transmit their logged data on Marine Operations and
Station Abstracts to RU 68 Principal Investigators via
the OCSEAP Juneau Project Office. Field data from both
sources are prepared for computer processing as out-
lined below: '

FIELD LOGBOOKS

4
EVALUATED, INTERPRETED & CODED--
INITIALED BY PERSON CODING DATA

+
CODING SHEETS CHECKED 100% WITH
FIELD LOGS & INITIALED BY PERSON
CHECKING DATA

¥
CODING SHEETS SENT TO KEYPUNCHING
TWO WEEK TURN AROUND

¥
CARDS RETURNED & LISTED AT NWAFC
FOR CHECKING

¥
LISTING CHECKED WITH 10% OF THE
FIELD LOG ENTRIES FOR KEYPUNCHING
VERIFICATION. LISTING INITIALED
BY PERSON MAKING VERIFICATION
CHECK.

¥
DATA IS EDITED PER FINAL VERIFI-
CATION. PERSON EDITING DATA WILL
INITIAL LISTING.

+ ¥
DATA IS STORED ON TAPE ORIGINAL CARD DECK IS
AT UW COMPUTER CENTER STORED AT NWAFC

Tracklines flown and sighting data recorded during this
guarter are being plotted on chartlets which cover the
proposed lease areas of the western Gulf of Alaska. The
ratio of sightings of each species to the total number
of sightings reported for each month has been computed
for cross—-tabular representation of relative seasonal
abundance.

Sample localities.

Data are being collected by OCSEAP vessels in the NWGOA,
eastern Aleutian Islands and Bering Sea. Bering 5ea
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data are being archived until funds can be located to
analyze them.

Data collected or analyzed.

1. a. Approximately 2,000 marine mammal sighting records
and 500 watch effort records were computerized
during the past quarter.

b. Approximately 112 hours were spent on watch by
Patrick McGuire (MMD) between Kodiak Island and
the Pribilof Islands (800 nmi), 12-26 March (Leg
TIT). Over 125 marine mammal sightings were
recorded. These data have been coded and will be
sent to OCSEAP (Juneau) with the next data trans-
mission.

2. Reported tracklines are being plotted for approximate~
ly 50 cruises now in our computer files. These
plots will permit examination of part of the data
with regard to watch effort (from Kodiak Island to
Unimak Pass). Sighting data will be correlated with
effort data for relative density plots.

3. Miles of trackline. Not yet determined.

III. Results. The data have not come off the ship(s).

IV. Preliminary interpretation of results. N/A

V. Problems encountered/recommended changes.

A.

The NEGOA and Kodiak Island synthesis meetings (January
and February 1977) stressed the existence of much infor-
mation pertinent to assessment of the environment of the
Gulf of Alaska and Bering Sea that had not been analyzed.
Approximately 60% of our data (12,000 sighting reports)
have been coded and verified, and are now on tape and
disk in computer files. Many of these data are from
areas of the Gulf of Alaska and Bering Sea that are not
within the assigned bounds of RU 68. They are from a
variety of sources: commercial fishermen, NOAA ships,
other government ships and private vessels., These data
cannot be utilized until funds are provided for analysis.

OCSEAP vessels are not scheduled to work in the Aleutian
Islands lease area south of Umnak and Unalaska Islands.
Since very few data on marine mammals are available for
the Aleutian Islands lease area, no environmental
assessment can be made!
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VI.

VIT.

Estimate of funds expended.

Salaries/overtime
Travel/per diem
Equipment
Computer

$6,474.00
1,252.09

15.70
350.00

$8,091.79

Revised data submission schedule.

Data from the following cruises are being translated to

File Type 027 format for NODC.

in Juneau by 30 June 1977.

Discoverer
Surveyor
Rainier

Miller Freeman
Davidson
Davidson
Oregon
Tordenskjold
USFS Ferries
Oregon
Tordenskijold
E. L. Bartlett
Matanuska

Taku

Discovery
Alaska Enforcement
USFS Ferries
Foreign Vessel Program
Halibut Commission
Oceanographer
Discoverer
Discoverer
Discoverer
Surveyor
Surveyor
Surveyor
Rainier

Miller Freeman
Davidson
Tordenskjold
Oregon
Cromwell

Moana Wave
Polar Star
Falrweather
Oregon
Wickersham
Matanuska
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They should be received

25 Feb.-24 May 1976

18-28 October 1976

21 March-31 Oct. 1974
16 March-30 May 1976

28 March-31 Oct. 1974
18 Feb.-3 Nov. 1976
10-24 Oct. 1973

3 June-17 August 1973

2 June-7 Sept. 1976

6 April-14 July 1974

19 June-4 August 1976

4 July-30 August 1972
20 June-25 August 1972
20 June-8 August 1972

6 April-28 October 1976
1 March-12 October 1972
15 June-3 Sept. 1971

27 August 1973-18 June 1976
7-23 June 1972

28 Jan.-5 March 1975

9 May-6 Dec. 1975

7-30 April 1976

16-19 July 1976

6-25 June 1976

9-13 March 1976

13-26 April 1976

22 April-27 August 1975
3-22 June 1976

6 May-22 October 1975
31 May -11 August 1975
3 April-13 July 1975

28 April-11 June 1975
4-17 August 1976

29 April-22 June 1976

5 May-21 August 1975

3 April-18 Nov. 1976

23 June-1 July 1972

15 June-24 August 1974



VIII,

Matanuska

Taku

Taku

Malaspina

Columbia

Montague
Tordenskjold
Discovery
Maranatha (Troller)
Ole B (Troller)
Alaska Enforcement
Miscellaneous
Surveyor

Miller Freeman

21 June-29 August 1973
13 June-26 August 1973
28 June 1974

10~31 July 1973

28 July-1l August 1974
12-19 Sept. 1974

27 May-16 August 1974
22 May-7 August 1975
28 May-21 August 1976
28 April-7 August 1976
8 Jan.-6 Oct. 1974
1 June 1972-29 Dec.
12 May-13 Dec. 1976
16 Feb.-25 March 1977

1976

Incidental marine mammal sightings made by Marine Mammal
Division pelagic seal hunters from 1958-1974.

Area

00-British Columbia
44-5.E. Alaska

66-Gulf of Alaska
77-Western Alaska
Revised milestone chart.
Activity

*Discoverer cruise
Bering Sea

*Surveyor cruise
Bering Sea

Translation of 1972-76
OCS data to EDS format

Quarterly report

Processing OCS data

Limits

49°01"
54°30"

15352

N
N
58°10'N
Spencer

54°29'N
58°10'N

to
to
to
to Cape Sitkinak)
'W to 166°00'W

June July August Sept. Oct.
—X
X
—X
X—X
X

*These vessels are traversing our study area, from Kodiak

Island to Unimak Pass,.
aboard.

One to
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IT.

Research Unit 69

Quarterly Report, 1 April - 30 June 1977

Task Objectives.

Objectives of RU 69 are to study the biology of bowhead

(Balaena mysticetus) and beluga (Delphinapterus leucas)
whales, and to address specifically distribution and rela-
tive abundance in the northern Bering Sea, Chukchi Sea and
Beaufort Sea.

Field or Laboratory Activities.

A, 1. Field camps were deployeé to count whales:

a.

Pt. Barrow - ice camp (19 April -~ 3 June)
Most bowhead whales were counted 1-16 May as

they passed by Pt. Barrow. Thereafter, move-

ments were small and sporadic, partly attribut-
able to changing ice conditions. No trends
were apparent regarding movements of beluga
whales, except that the animals were extremely
clumped. Total number of animals counted by
OCS crew: bowheads (327); beluga (611).

Cape Lisburne - land camp on cliff (5-17 May)
Analysis of data is in progress. Preliminary
findings indicate that whale counting from Cape
Lisburne may be possible, provided that pre-
cautions are taken against high winds. Total
number of animals seen: bowheads (51); beluga
(155).

Pt. Hope - ice camp (18 April - 28 May)
Unsafe ice conditions and severe weather pre-
vented intensive watch effort until 27 April.
Thereafter (until 4 May) conditions improved
and a major pulse of whales passed. FPoor
viewing occurred again between 5 and 16 May.
From 17-28 May viewing was excellent. Total
number of whales counted: bowheads (200);
beluga (1699).

2. Aerial survey

One aerial survey was made on 30 May to search for
whales moving offshore northeast of Pt. Barrow.
Thirty-five beluga were counted, but no bowhead
were seen. Logistical problems attributable to
NARL precluded aerial survey during the peak mi-
gration season, i.e., early to mid-May.
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B. Laboratory activities,

Field data are being logged and checked; some analysis
has begun.

C. Methods.
See FY 76 Annual Report.
III. Results. Analysis is not complete.
"IV. Preliminary interpretation of results. None.
V. Problems encountered/recommended changes.
A. Logistic support by NARL for raerial survey.
NARL failed to provide aircraft as contracted. Measures
are being taken to ensure that this problem is avoided
during upcoming field studies.

B. Cape Lisburne ice camp.

The camp was made inoperative by high winds. This can
be avoided by replacing the tent with a wooden structure.

VI. Estimate of funds expended.

Salaries/overtime $26,846,
Travel/per diem 4,896,
Equipment/misc. 790.
Logistics 13,600.
Computer 100.

$46,232.

VII. Revised data submission schedule.

All data collected during this gquarter will be submitted
by 1 September 1977.

VIIT. Revised milestone chart.
Activity. July August September

Logging and computerization
(NODC) of FY76 ice camp data X—=X

Logging and computerization
(NODC) of FY77 ice camp data X X

Analysis of data X
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QUARTERLY REPORT

I. Task Objectives This Quarter
A. To necropsy specimens taken during marine mammal field work of
R.U. 230, 232 via NOAA vessels working in Bering Sea.
B. To begin annual survey and necropsy of beached carcasses of marine

mammals, Bering Sea.

IT, Field and Laboratory Activities

A, Field trip schedule
15 March - 8 April Surveyor Leg II (Dieterich & Shults) E. Bering Sea
11 April - 3 May Surveyor Leg III (Fay & Shults) E. Bering Sea
19 May - 11 June Discoverer Leg VI (Fay & Shults) E. Bering Sea
5-20 June Bristol Bay carcass survey (Dieterich)
27 June - 5 July St. Lawrence Island carcass survey-(Fay)

B. Laboratory activities
None

C. Methods
Necropsy procedures on specimens collected during the three cruises
in eastern Bering Sea were as described in the project manual on
"Postmortem procedures’ (see Annual Rept. 31 March 1976).

Survey procedures also were as described previously (Ibid.).

ITI. Results
A. Cruise collections

Forty-five specimens of pinnipeds collected during the eastern Bering
ice edge cruises were necropsied, as follows:

1 Steller sea lion, Eumetopias jubatus
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1 Walrus, Odobenus rosmarus

8 Bearded seals, Erignathus barbatus

14 Ribbon seals, Phoca faseiata

18 Spotted seals, Phoca largha

3 Ringed seals, Phoca hispida
The gross pathological findings in these, as preliminarily inter-
preted (pending histopathological and further microbiological studies),
are shown in Table 1.
Preliminary results of parasitological examinations are shown in
Table 2.
A serum sample for antibody titration was obtained from each speci-
men. Various pathogenic bacterial and mycological agents, isolated
from the leslons are in the process of being identified.

B, Carcass surveys

The Bristol Bay survey is under way at this writing, and preliminary
results indicate a much lower number of carcasses than was found in
either of the previous two years.,
The St. Lawrence Island survey will begin in the last week of

this quarter.

IV. Preliminary Interpretation of Results

No further interpretation is feasible at this time.

V. Problems Encountered/Recommended Changes

None
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Table 1. Preliminary interpretation of gross pathological findings in pinnipeds
collected in eastern Bering Sea, March-May 1977.

Sea Bearded Ribbon Spotted Ringed

Findings Lion Walrus Seal Seal Seal Seal
No. examined 1 1 8 14 18 3
Wounds 1 0 0 2 3 1
Dermatomycosis 1 0 0 0 0 1
Pox-like lesions 0 0 0 2 0 1
Bone disease or fracture 0 0 0 2 0 0
Eyes inflamed 0 0 0 1 0 1
Lung: nodular conscolidations 1 0 0 2 3 0
Lymphadenitis 0 0 0 1 2 0
Bile ducts fibrosed 0 0 2 0 0 0
Microabcesses in liver 1 0 8 14 18 2
Gall stones 0 0 1 0 0 0
Internal hemorrhage

(ruptured spleen, liver) 0 0 1 0 1 0
Gastric, duodenal ulcers
Nodular lesions in pancreas 0 0 0 1 0
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Table 2. Preliminary results of parasitological examinations.

Sea Bearded Ribbon Spotted Ringed
Findings Lion Walrus Seal Seal Seal Seal
No. examined 1 1 7 8 9 1
Nasal mites 1 0 0 0 1 0
Heartworms 0 0 0 0 1 0
Trematodes in liver 0 1 4 1 0 0
Nematodes in stomach 1 0 7 8 7 1
Cestodes in gut 1 1 7 0 5 1
Trematodes in gut 0 0 0 0 1 0
Acanthocephalans in gut 1 1 7 7 7 1
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This project is investigating several phases of the biology and ecology
of the harbor seal in the Gulf of Alaska which relate to o0il and natural
gas development in the area. Basic objectives include: (1) examination
of food habits and trophic relationships, (2) investigation of population
productivity with emphasis on determining age of sexual maturity and age
specific reproductive rates and (3) examination of growth and body
condition, Peripheral objectives include collection of data concerning
seasonal distribution, use of critical habitat, effects of disturbance,
population composition and collection of specimen materials for disease

and enviornmental pollutant analyses.

Methods utilized for collection of these data have been previously

detailed in the annual reports.

Field activities during the past quarter included two collecting cruises
aboard the ADF&G research vessel Resolution. Both cruises were in the
Kodiak lease area and a total of 87 seals were collected. A short
operation utilizing the NOAA UH-IH helicopter was conducted in the
Trinity Islands area to test techniques which may eventually be utilized

to assess and monitor harbor seal population status.,

Laboratory activities were limited to sorting stomach contents and
female reproductive tract analysis. Three very successful collecting
trips this spring have produced a considerable backlog of specimen

materials.
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Personnel participating in field and laboratory activities this quarter
include: E. Klinkhart, A. Egbert, D. McAllister, K. Schneider, B. Ballenger,
R. Aulabaugh, F. Palmer, C. Lucier, D. Calkins and K. Pitcher. All were

ADF&G employees.

No additional data analyses have been completed since preparation of the

Annual Report.
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Principal Investigators:

John J. Burns and Thomas J. Eley
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I. Task Objectives

1. Summarization and evaluation of existing literature and
available unpublished data on reproduction, distribution,
abundance, food habits and human dependence on bearded and
ringed seals in the Bering, Chukchi and Beaufort Seas.

2. Acquisition of large amounts of specimen material required
for an understanding of productivity growth rates and
mortality in these two species.

3. Acquisition of baseline data on mortality (including parasi-
tology, diseases, predation and human harvest) of ringed
and bearded seals.

4, Determination of population structure of bearded and ringed

seals as indicated by composition of harvest taken by Eskimo
subsistence hunters.

5. Initial assessment of regional differences in density and
distribution of ringed and bearded seals in relation to
geographic areas and, to a lesser extent, in relation to
major habitat condition.

6. Acquisition of additional information on seasonal migrations.

I1. Field and Laboratory Activities

A. Schedule

Date Location Activity Personnel
April-June Fairbanks Analyses of seal specimens Eley, Burns
and data
March-April 0S5 SURVEYOR Collection of seal specimens Lowry, Frost
(southern Bering Sea) and seal and ice surveys Burns
March-April Nome, Kotzebue, Collection of seal specimen  Eley, Burns
Cape Lisburne and and seal and ice surveys
Barrow with aid of helicopter
May 055 DISCOVERER Collection of seal specimens Lowry
(Bering Sea)
May Point Hope Collection of seal specimens Seaman
from native harvest
June Nome Collection of seal specimens Frost
June Walesg Collection of seal specimens Seaman
from native harvest
June Point Lay to Aerial survey of ice and Eley, Burns
Barter Igland seals

During this quarter a major field effort was undertaken in the
Norton Sound, eastern Chukchi Sea and Beaufort Sea areas. Ue were
successful in acquiring a large sample of ringed seals in Norton Sound
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during a period in which our previous sample size was inadequate (March).
The entire field program was directly tied in with the acquisition of
required material used in other projects, most notably RU#'s 232 and

248.

Laboratory activities consisted mainly of processing female reproductive
tracts and determining ages of seals acquired through March 1977.
Various parameters of reproduction were determined.

Data management was continued on an ongoing basis, as was the
acquisition of information from other related studies, mainly those
conducted by Soviet investigators.

B. Scientific Party

Name Affiliation Role
John J. Burns ADF&G Principal Investigator
Thomas J. Eley ADF&G Principal Investigator
Kathryn Frost ADF&G Marine Mammals Biologist
Lloyd Lowry ADF&G Marine Mammals Biologist
Glenn Seaman ADF&G Marine Mammals Technician

C. Analytical Methods

From all specimens we endeavor to obtain welghts, standard measure-
ments, lower jaws, foreflipper claws, stomachs, reproductive tracts and
intestines. We also obtain blubber, tissue, organ and blood samples as
the situation permits.

The ages of seals are determined by examination of ¢law annuli (for
animals generally six years or younger) and dentine or cementum annuli
(for animals over six years of age). Growth rates are based on weight
and standard measurements correlated with specimen age, sex and date and
locality of collection. Species productivity and parasite burden are
determined, respectively, through laboratory examinations of reproducive
tracts and various organs and correlation of these data with age, sex,
and date and locality of collection of each specimen.

Regional differences in seal density and distribution are assessed
through aerial surveys following the methods of Burns and Harbo (1972).

Analytical methods are discussed in detail in our Annual Report for
1977.

I1I-1V, Results and Preliminary Interpretaion
A. Specimens
During March-June 1977 our major efforts were devoted to
collection of specimens in the Bering, Chukchi and Beaufort Seas and to

the laboratory analyses of these specimens. Little time was given to
data analyses.
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A total of 13 male, 11 female and 1 sex unknown bearded seals were
obtained (Table 1), yielding a 1:1 sex ratio. Sixty-nine ringed seals
were obtained and consisted of 42 males and 27 females. Although this
is approximately a 2:1 sex ratio, it is probably not indicative of the
true sex ratio of the population. During !March to May, when most of our
samples were obtained, females are involved in lair construction and
birth- and pup-related activities and thereby are not readily available
for harvest. When specimens collected throughout the year are examined,
ringed seals in Alaska and Canadian waters yield a l:l sex ratio.

Table 1. Seal specimens obtained during March-June 1977.

Location Male Female  Unknown Total
Nome

Ringed seal 12 17 - 29

Bearded seal 7 1 1 9
Point Hope

Ringed seal 23 8 - 31
Barrow

Ringed seal 5 1 - 6

Bearded seal 3 3 6
0SS SURVEYOR

Ringed seal - 1 - 1

Bearded seal 3 7 - 10
0SS DISCOVERER

Ringed seal 2 - - 2
Total

Ringed seal 42 27 - 69

Bearded seal 13 11 1 25

B. Ringed Seals
1. Re, ‘oductive biology

The reproductive tracts of 19 female ringed seals collected
between January and June 1977 were examined during this quarter and the
results of these examinations are presented in Table 2. Five of the 19
females (26%) were 7 years of age or younger and all 5 females were
nulliparous and not pregnant. Fourteen of the 19 females (74%) were 8
years or older. Of these 14 females, 3 (21%) were nulliparous, 4 (29%)
were primaparous, and 7 (50%) were multiparous. Seven of the 14 females
older than 8 years (50%) were pregnant when collected and 2 additional
females had been pregnant but had aborted the fetuses sometime during
mid-pregnancy.
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Table 2. Reproductive status of 19 female ringed seals collected
from January to June 1977.

Claw
age Month of Pregnant Reproductive

Number (years) collection (yes or no) status Comments
SUVP-1~77 1 April No Nulliparous -

NP-30-77 4 March No Nulliparous -

NP-5-77 5 March No Nulliparous -

NpP-10-77 7 ‘March No Nulliparous -

NP-19-77 7 March No Nulliparous -

NpP-14-77 8+ March Yes Primaparous -

NpP--29-77 8+ March No Nulliparous -

NP-31-77 8+ March No Multiparous -

NP-2-77 9+ March Yes Primaparous -

NP-21-77 9+ March No Nulliparous -

NP-23-77 9+ March No Multiparous had aborted fetus

both ovaries cystic

NP-9-77 10+ March No Multiparous -

NP-13-77 10+ March Yes Multiparous -

NP-28-77 11 March Yes Multiparous -

NpP=3-77 12 March Yes Primaparous -

NP-18-77 12+ March No Nulliparous -

BP-9-77 12+ April No Multiparous had aborted fetus
NP-1-77 13+ March Yes Primaparous -

NP-15-77 13+ March Yes Multiparous -~

In a sample of 33 adult female ringed seals obtained prior to 1973,
30 were or had just been pregnant, yielding a pregnancy rate of 91
percent. The reproductive tracts of 56 adult females collectead during
1975 through 1977 have been examined thus far and 33 (59%) were or had
just been pregnant. Johnson et al. (1966) found 240 of 280 (867) adult
females (collected near Cape Thompson, Alaska during 1960 and 1961)
pregnant. The decline in the pregnancy rates of our samples between
1964~1973 and 1975~1977 corresponds to the decline in the pregnancy
rates reported by Stirling et al. (1975). However, the magnitude of the
decline in pregnancy rates in Canadian ringed seals is significantly
greater; in 1972 a pregnancy rate of 59 percent was found and in 1974
and 1975 a @ percent and 11 percent pregnancy rate was found, respectively.
The reason for the decline of pregnancy rates of female ringed seals in
Alaskan waters is unknown and it is presently under investigation.

B. Bearded Seals

During the March cruise of the SURVEYOR, K. Frost and T.. Lowry
found bearded seals to be comparatively numerous in the ice front. An
aerial survey conducted on 28 March, using the ship based helicopter,
indicated a density of 0.65 bearded seals per nautical mile? in strip
transects covering 103.3 nautical miles?.
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It appeared, however, that by the last third of April, active
northward migration of bearded seals was well underway and densities of

these seals in the southern margin of pack ice were low.

The results of

aerial surveys conducted by helicopter from the SURVEYOR during late
April are indicated below:

General No. miles Density of

Date location surveyed (M2) bearded seals

21-IV-77 57°40'N 40.6 0,22
164°55'W

23-IV-77 58°30'N 114.5 0.01
169°50'W

23-1V-77 58°30'N 85.3 0.07
169°50'W

24-1V-77 58°45'N 15.0 0.07
169°30'W

24-IV-77 58°45'N 30.6 0
169°30'W

25-1V-77 58°45'N 43.9 0.07
169°00'W

27-1V~77 59°40'N 3.2 0
174°10'W

27-IV-77 59°45'N 24.7 0
174°30'W

Ovarian analysis of 76 female bearded seals collected during 1975

and 1976 was completed during this quarter.

General results indicate

no long-term changes in productivity since about 1959.

Of the 76 females examined, preliminary results indicate that 54
(71%) were sexually mature and 22 (29%) were sexually immature. The
incidence of pregnancy in sexually mature animals, as indicated by the

presence of an active corpus luteum, was 96 percent.

However, many of

these females were taken during the period between mating and fetal

implantation (early May to mid-July).

The presence of an active corxpus luteum during this period, although
indicative of ovulation and probably conception, overestimates the
incidence of successful implantation.

Our examination of uteri from female bearded seals taken after 15
July is not yet complete. Partial results, based on specimens collected
at Wainwright, during July and August showed that 10 of 12 sexually
mature females (83%) were supporting implanted fetuses. Johnson et al.
(1966) found that in adult females collected at Point Hope during January
through April in 1960 and 1961, 83 percent supported fetuses. Burns
(1967) reported a pregnancy rate of 83.5 percent based on a sample of
133 sexually mature females collected between 1962 and 1966.

It appears that the incidence of pregnancy in bearded seals of the
Bering and Chukchi Seas has remained high and stable over a long period
of time. This is in marked contrast to an apparent sharp decline in
pregnancy rates of ringed seals from the same areas.
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D. Ringed Seal Surveys

During June 1977 an area of 987 square statute miles was surveyed
between Point Lay and Barter Island to assess changes in ringed seal
densities from our previous surveys (1970, 1975 and 1976). The results
of this 1977 survey are presented in Table 3. A total of 1708 ringed
seals were observed, for a mean density of 1.73 seals per square mile.
However, when examined according to geographic area the densities ranged
from 0.50 seals per square mile (Lonely to Oliktok) to 3.33 seals per
square mile (Point Lay to Wainwright).

Table 3. Geographical variation in ringed seal densities, June 1977.

Area surveyed # ringed density
General Location (statute miles”) seals observed (seals/milez)
Point Lay - Wainwright 204 679 3.33
Wainwright - Barrow 202 517 2.56
Barrow — Lonely 285 272 0.95
Lonely - Oliktok 87 44 0.50
Oliktok - Flaxman Island 96 66 0.69
Flaxman Island - Barter Island 113 130 1.15

The combined data from the 1970, 1975, 1976 and 1977 surveys are
presented in Table 4. A detailed "population" analysis will be presented
in our September 1977 Quarterly Report. However, several trends are
apparent at this time. The densities of seals have decreased from 1970
to the present. The reason for this declipe is unknown and it is being
investigated at this time. In addition, we do not know whether there
has been a concomittant increase in ringed seals in other areas or

whether this is a major decrease in ringed seal numbers in Alaskan
waters.

Table 4. Ringed seal densities (seals per square statute mile) for
June surveys conducted during 1970, 1975, 1976 and 1977.

Location 1977 1976 1975 1970
Point Lay - Wainwright 3.3 1.9 2.9 5.4
Wainwright - Barrow 2.6 3.8 6.2 3.7
Barrow ~ Lonely 1.0 1.4 2.8 2.3
Lonely - Qliktok 0.5 1.1 1.4 1.0
0liktok - Flaxman Island 0.7 1.4 1.0 1.4
Flaxman Island ~ Barter Island 1.2 0.4 1.8 2.4
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V. Problems Encountered/Recommended Changes

None, with the exception of the anticipated difficulty of obtaining
seal specimens from the Beaufort Sea during winter and early spring.
Our only change will be to direct more effort toward work in this area.

VI. Estimates of Funds Expended

As of May 30 we have expended the following approximate amounts
during FY 77.

Salaries and benefits - $83,045
Travel and per diem - 5,300
Contractual services - 5,266
Commodities - 4,587
Equipment - 518

Total expenditures - $98,716
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I. Summary

Twenty-five individual survey flights for marine mammals were made
in the ice front of Bering Sea during the March-April period of 1976 and
1977. These included 8 extensive flights in a Lockheed P-2V aircraft
and 17 flights in a Bell 206 helicopter launched from the NOAA vessel
055 SURVEYOR. Results obtained from these flights showed that both
spotted seals, Phoca vitulina largha and walruses, Odobenus rosmarus
occur throughout the front. Large concentrations of both species were
present in central and western Bristol Bay, a region which must be
considered as critical habitat. The number of walruses in the ice front
during April 1976 was estimated at 10,000. No estimate of the number of
spotted seals could be made.

Observed densities of spotted seals in large sectors of the front,
as surveyed with the P-2V, ranged from 0.02 to 2.75/NM2. Density of
seals as determined by localized flights in the helicopter ranged from 0
to 6.75/NM2 in 1976 and 0.5 to 6.72/NM2 in 1977. Spatial distribution
of seals throughout the front in both years was similar. Subadults
composed the highest proportion of seals in areas of high seal density.
In the vast region of the front west of Bristol Bay most of the seals
observed were adults with pups.

The helicopter was slightly better for surveying than was the P-2V,
More seals were observed from the helicopter although counts obtained
from each were close,

Weather conditions and time of day when surveys were conducted did
not significantly affect the results of surveys which were conducted in
April of both years.

It was estimated that less than 14 percent of the seals in areas of
high seal density were on the ice when surveys were conducted. Twenty-
five to 50 percent were hauled out in those areas occupied mainly by
adults and pups. The density of pups throughout the ice front was
directly related to the density of older seals, However, the proportion
of pups in high density areas was low.

Annual differences in the location of the ice front did not result
in significantly different patterns of spotted seal distriburion within
the front during 1976 and 1977. TIce conditions during 1976 resulted in
a broader distribution of spotted seals north of the front. This did
not appear to occur in April 1977.
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IT. Introduction

In the eastern Bering Sea during late winter and spring the southern
terminus of sea ice normally reaches a position extending from Bristol
Bay to the vicinity of the Pribilof Islands. Two proposed OCS lease
areas, Bristol Bay and St. George Basin, occur in this region. During
formulation of the Outer Continental Shelf Environmental Assessment
Program it was determined that baseline information about the distribution
and abundance of ice associated marine mammals occurring in the proposed
lease areas should be obtained.

This report is primarily about such an assessment of spotted seals,
Phoca vitulina largha, based mainly on aerial surveys in the ice front
of eastern Bering Sea during the late-winter, early-spring of 1976, A
secondary objective was to obtain similar information about winter
distribution of walrus, Odobenus rosmarus, in the ice front.

Several delays in preparation of this annual report have provided
opportunity to incorporate data obtained during the March-April 1977
cruises of the 085 SURVEYOR.

Spotted or largha seals are one of the five ice associated species
of pinnipeds which occur in the seasonally ice covered regions of Bering
Sea. The others are: ribbon seals, Phoca fasciata; ringed seals, Phoca
hispida; bearded seals, Erignathus barbatus; and walrus.

During summer months, when the Bering and Chukchi Seas are ice
free, spotted seals are widely distributed mainly along the coasts of
Siberia, Alaska and the northern Bering Sea islands. They occupy estuaries,
bays and the mouths of rivers, and frequently haul out on land. Along
the Alaskan coast, summer distribution extends from the Aleutian Islands
and Alaska Peninsula, to Demarcation Point. Greatest numbers occur
between Kuskokwim Bay and Wainwright.

In the western Bering Sea these seals occupy a range extending from
the Kuril Islands in the south to at least Cape Schmidt in the Chukchi
Sea., On the Siberian coast the greatest numbers occur between Karaginski
Bay and East Cape (Golt'sev, pers. comm.).

During summer and early fall spotted seals mainly occupy a near
shore habitat and haul out on land. From November through June they are
assoclated with ice and appear to prefer particular sea ice conditions.
These include relatively thin ice through which the seals can poke holes
with their heads, or relatively small floes comprising what can be
termed unconsolidated pack ice.

As sea ice forms in late autumn, spotted seals occupying the more
northerly parts of their range move south, into Bering Sea. They are
most numerous in the "front" zone of the advancing (and forming) ice
cover. This process confginues throughout the early winter - more
spotted seals moving away from the coast and associating with the front
of a southward advancing ice cover.
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Usually, by late winter the ice cover obtains i1ts maximum extent.
Annual ditferences in climatic conditions and extent of ice in Bering
Sea are significant. In some years ice covers all of Bristol Bay,
extending down to the western tip of the Alaska Peninsula. In other
years it barely reaches St. Matthew and Nunivak Islands. However, on
the average, the southern limit of ice in central Bering Sea coincides
with the edge of the continental shelf (200m isobath). In eastern
Bering Sea it '"normally" occurs down to 57° or 58° N latitude.

The preference of spotted seals for ice consisting of relatively
small, unconsolidated floes appears to be maintained throughout the late
winter and spring and the greatest relative density of these seals
occurs in the front zone, extending from Alaska to Siberia. However,
density of seals in different regions of the front varies greatly. They
also occur in favorable localized areas north of the front.

The diet of spotted seals can be indicated, in general terms, as
including a variety of schooling and demersal fishes and, of secondary
importance, shrimps. During the late winter-spring period of 1976,
studies conducted aboard the 0SS SURVEYOR (RU#230) showed that capelin,
Mallotus villosus, were of primary importance (Lowry, Frost, Burns
1977). Observations during previous years have indicated that walleye
pollock, Theragra chalcogramma, herring, Clupea harengus pallasi,
smelt, Osmarus mordax dentex, eulachon, Thaleichthys pacificus, sandlance,
Ammodytes hexapterus, saffron cod, Eleginus gracilis, Arctic cod,
Boreogadus saida, greenling (Hexagrammidae), sculpins (Cottidae), and
flatfishes (Pleuronectidae) among others are also of importance.

Late winter-spring distribution of spotted seals, mainly in the ice
front, is no doubt the result of an abundance of appropriate prey species
at and just north of the continental shelf break, combined with the
presence of favorable sea ice conditions.

The annual sequence of biological events in the life of spotted
seals (and all other pinnipeds as well) directly affects opportunities
for observation and enumeration of seals hauled out on ice or land.
Events of direct significance to aerial surveys are the periods of
reduced feeding activity, birth, lactation and molt.

Spotted seals are mainly in the water during the cold months of
January and February. They start to haul out on the ice, en masse,
during March, depending on air temperature and wind conditions. The
period of annual molt begins about mid-March and extends through June
(some molting occurs as late as September). Subadult animals molt
mainly during the first half of this three and one-half month period and
adults during the last half. During the molt seals spend a great amount
of time basking on the ice. The number of seals hauled out at any given
‘time is related to weather conditions. Unfortunately, the significance
of important correlates influencing hauling out are not adequately
known. %

Spotted seals breed annually. Birth occurs between the last days
of March and the end of April. Most pups are born by mid-April; the
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peak period being between the 7th to 15th (Tikhomirov 1964, 1966; Burns
1970; Burns et al. 1972)., There appears to be minor annual variation in
peak pupping dates, associated with prevailing weather conditions.
However, additional study is required to confirm this point. Pups are
born on the ice. At birth they are covered by a dense coat of lanugo
which is off-white or greyish-white in color. The function of lanugo is
that of thermal insulation (Davydov and Makarova 1965). Lanugo begins
to shed when pups are about two weeks of age. It is entirely lost by
four or five weeks of age. The shedding of lanugo occurs simultaneously
with an increase in thickness of the blubber layer. Pups do not normally
enter the water for long periods of time until they have acquired a
thick blubber layer and shed most of their lanugo.

Our experience, based upon capturing pups for marking, indicates
that about 50 percent of the pups will enter the water, if harassed,
after about 24 April. Under normal conditions they spend almost all of
their time on the ice until they are abruptly weaned at three to four
weeks of age (early to mid-May).

Adult spotted seals are monogamous. Mothers are relatively attentive
toward their pups and males maintain a close association with the females
(Burns et al. 1972). On days when temperatures are relatively warm and
winds are not strong, triads of a pup, mother and an adult male are
commonly seen. Several such pairs with pups may occur in a small area
but rarely closer than .25 kilometer apart (Burns et al. 1972). This
suggests some degree of territoriality and is a subject deserving of
further investigation.

During cold, windy weather pups seek shelter if available, in the
rough parts of their "home'" floe, resting in crevices or becoming completely
covered by a blanket of snow. During such periods the adults may leave
the floe to feed or to swim in close proximity to it.

All of the above information relates directly to programs which are
dependent upon the detection of seals hauled out of the water during the
late winter-spring period.

April is normally optimum for such work because it is the time of
maximum concentration of spotted seals; they occur mainly in areas of
specific and recognizable ice conditions; it is the time of peak molt in
subadult spotted seals; the adults are usually highly visible; and pups
are still restricted to the ice floes.

Unfortunately, the proportion of seals, especially subadults, which
haul out at any specific time, remains unknown. Also, variation in
weather conditions directly influences the proportion of all spotted
seals older than young pups which are out of the water.

Walrus are distributed over a broad area in Bering Sea during
winter. However, they are mainly north of the ice front and there are
regions where they are known to concentrate in large numbers. These
areas include northwestern Bristol Bay, outer Kuskokwim Bay and the
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northcentral Bering Sea south of St. Lawrence Tsland (Kenyon 1960 1972;
Burns 1965; Fay, in prep.).

Walrus are highly migratory and most move north, leéving Bering Sea
when it is ice free. However, several thousand animals, mostly males,
remain in Bristol Bay during summer.

A large variety of benthic animals, mainly infauna, are utilized as
food by walrus although only a few species comprise the bulk of their
diet. Major food items include mollusks of the genera Mya, Spisula,
Serripes, Clinocardium and Hiatella, with lesser amounts of gastropods
including Neptunia, Buccinum and Polinices, crabs, shrlmps, and tunicates
(Fay, Feder and Stoker 1977).

Problems associated with aerial censusing of widlrus are generally
similar to those mentioned with respect to spotted seals. However,
sightability within one half mile of the aircraft was definitely not a
problem. Additionally, it appeared that during the period of our surveys
most of the walrus were on the ice. Therefore, the numbers of walrus. .
observed approximated more closely the total number in areas surveyed.

During the time of our surveys, two other intensive survey programs
were also being conducted. These were by H. W. Braham (RU#67) 'in eastern
Bering Sea mainly north of the ice front and by G. A. Fedoseev (Magadan
Branch, TINRO, USSR) in central and western Berlng Sea.

It is the mutual intention of investlgators that undertook each of
these three independent survey efforts to combine their data and prépare
a comprehensive report. TFormal arrangements to accomplish this. objective.
have been completed and will result in the most intensive and comprehensive
assessment of marine mammals ever achleved in the ice covered regloné of
Bering Sea. :

IIT. Current state of knowledge

No intensive surveys specifically designed to assess the population
status and distribution of spotted seals over the broad ice front of
central and eastern Bering Sea have been undertaken prior to our effort
in April 1976. However, numerous shipboard expeditions (including.
commercial sealing by the Soviets, since about 1962), general aerial
surveys of marine mammals and marine mammal studies from coastal villages,
have provided information required for the design of such a survey. '

-

A geﬁeral picture of the late winter-spring distribution of spotted
seals and ribbon seals in Bering Sea can be constructed from the works
of Kenyon 1960, 1972; Krylov et al. 1964; Shustov 1965a, b, 1967, 1969,
1972; Kosygin 1966; Kosygin et al. 1975; Tikhomirowv 1961, 1964, 19663
Tikhomirov and Kosygin 1966; Fedoseev 1966,. 1976; Burns 1969, 1970;
Burns et al. 1972; Bychkov 1971 Fay 1974; Golt'sev et al. 1975; and
Braham et al., 1977.
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Pertinent references dealing with the methodology of aerial surveys
) * as utilized in this study include Kenyon 1960, 1972: Pastukhov 1965;
. ‘ - McLdren 1966; Shustov 1969; Fedoseev 1970; Burns and Harbo 1972; Smlth
: 1973; Gllbert et al. 1976; Mate 1976; Schneider 1976; Stirling et al,
1977. A general review of marine mammal census methods is presented by
Chapman et al, 1977.

As previously stated, information about the natural history and
distribution of spotted seals provided the basis for determining that
they are concentrated mainly in the ice front during late winter and
spring and that biological activities during April -(birth, lactation and
molt) result in significant numbers of seals hauling out on the ice.

‘Previous shlpboard studies, partlcularly aboard the R/V ALPHA HELIX
in 1968 and 1972 and on the U. S. Coast Guard Cutter, GLACIER in 1971,
indicated that in March and April spotted seals occurred throughout all
areas of the ice front traversed by these vessels. Most importantly,
although p051t10n of the front varied significantly in these years, the
’ seals were associated with 1t.

" The cruise of the GLACIER in 1971 provided a unique opportunity to

2% traverse an extensive region of eastern Bering Sea from Norton Sound to

. ' Unimak Pass. During the traverse from Norton Sound to the south, no

spotted seals were observed until we reached the ice front on 11 April,

Our first sighting, of this species was at approximately 58°20'N, 171°57'W.

Between 11 and 20 April the ship remained .in the front, moving generally

_ eastward. Spotted seals, especially triads of an adult male, an adult

~ ‘ female and her pup were common throughout the area between 171°57'W and

- 166°W and were observed to the edge of the pack ice as we“departed it on

20 April. . Use of helicopters aboard GLACIER, for survey and capture of
seals, prov1ded frequent opportunity to observe seals, to ascertain

= \ -their response'to alrcraft and to refine procedures for a large scale

h _survey effort.

£ . Durlng the ALPHA HELIX and GLACIER expeditions very few subadult

spotted seals (ages 1-4 or 5) were observed or collected. The wintering

area(s) ‘for this cohort of the population were not found. ‘

< In March and April 1976 the research vessel 0S3 SURVEYOR also
: operated along the extreme southern edge of the ice front in central and
eastern Bering Sea. During March, concentrations of spotted seals were
located and preliminary surveys, using the ship's helicopter, were
undertaken. A large concentration of mainly subadult seals was found in
the Bristol Bay .area. Information obtained during. March was incorporated
1nto the ‘design of our April surveys. Aerial surveys ut111z1ng the
- SURVEYOR's helicopter were also undertaken during April, and provide
data for a comparison with results obtained from the fixed-wing aircraft.

' The methodology of aerial surveys for ice associated marine mammals
is more or less standard and will be discussed in a subsequent section
of this report.

_ _ Accurate estimation of the total number of spotted seals, based on
» aerial survey techniques, is not yet feasible., The proportion of seals
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which are hauled out on the ice and visible to observers remains unknown.
Adequate study of the significance and effects of parameters relating to
haul out behavior of spotted seals has not been accomplished.

Haul out behavior of walruses is better known (Fay and Ray 1968,
Ray and Fay 1968). Thermal tolerances of walruses are greater than
those of spotted seals. Based on field observations, a larger proportion
of walruses in a localized area (as compared to spotted seals) haul out
when weather conditions are favorable. This is probably related to the
highly gregarious nature of walruses.

IV. Study Area

OQur studies were conducted in a specific ice habitat (the front)
rather than in a fixed geographical area. Previous studies have shown
that spotted seals occur in greatest numbers in this ice habitat during
late winter and spring (Tikhomirov 1964; Kosygin 1966; Shustov 1967a, b;
Burns 1969, 1970; Burns et al., 1972; Fay 1974). The ice front is that
zone of seasonal ice extending north from a jagged and indefinite "edge"
for between 15 and about 80 miles depending on winds and currents.

The southern limit of seasonal sea ice in eastcentral Bering Sea
(from 168°W to 178°W) usually approximates the edge of the continental
shelf as indicated by the 200 m contour. In the area east of 168°W
longitude, the late winter-spring ice edge is always considerably north
of the shelf break. There is considerable annual variation in extent of
ice cover in Bering Sea. Accordingly, there are major annual differences
in location of the ice edge and front zone. The winter and spring of
1976 was a period of prolonged north winds, lower than normal temperatures
(especially in April) and extensive ice coverage. During March and
April, the southern limit of ice may be as far south as 55°10'N or as
far north as 61° or 62° (as it was in 1967).

The front is characterized by small floes usually less than 20
meters wide, separated by water or slush ice and subject to rapid
dispersal or compaction by winds and ocean currents (Burns 1970). 1In
his description of the front, Fay (1974) states:

"At its southern edge, the pack is intermittently affected
throughout the winter also by southerly winds associated with the
continuous progression of North Pacific storms. These winds seem
to have two major effects: temporary compaction of ice north of
the edge, due to opposition to the southwesterly drift, and destruction
of the edge itself, due to the heavy swells produced in the open
sea., Strictly speaking, there is no actual "edge'" for a 15- to 65-
km wide zonme at the southern periphery of the pack is alternately
dispersed and compressed. American biologists working in this zone
in recent years (e.g. Burns et al. 1972) have referred to it as the
"front,"....

Figures 1 and 2 are Multispectral Scanner (MSS) images of the Landsat
2 satellite system, taken on 13 and 19 April 1976. They show ice conditions
in the survey area north of Cold Bay and in central Bering Sea near the
Pribilof Islands.
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Fig. 1  LANDSAT image 2447-21110; ice edge and front zone in the area
north of Cold Bay and Amak Island, 13 April 1976.
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Fig. 2 LANDSAT image 2453-21445; ice edge and front zone in area

between 169°30'W and 172930'W, 19 April 1976.
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Spotted seals are mainly pisciverous. Eleven spotted seals were
collected from the 0SS SURVEYOR, during March and April 1976, within the
areas we surveyed (annual report, RU 232, April 1977). Four of the 11
seals had empty stomachs and the remaining 8 had fed entirely on capelin
(Mallotus villosus). It is generally assumed that a large standing
stock of suitable food fishes occurs at or near the shelf break and that
the usual combination of suitable ice conditions and availability of
food favors concentration of spotted seals in the ice front. However,
the distribution of forage fishes may be correlated more with location
of the ice edge than with bathymetry. This question deserves further
investigation.

Location of the study areas within which marine mammal surveys were

conducted during March and April 1976 are indicated in Figs. 3 and 4.

It extended from the eastern limits of Bristol Bay to 178°58'E longitude
and from the southern limit of seasonal sea ice to as much as 70 nautical
miles north of the ice edge. The most intensive surveys were in eastern
Bering Sea within an area bounded by 160°W and 169°W longitudes and 56°N
and 57°N latitudes. West of 169°W, the ice edge gradually tended farther
north. Accordingly, survey tracks were also farther north.

Survey areas during March and April 1977 are shown in Fig. 5.

A comparison of the general southern limit of drifting ice during
March-April 1976 and March 1977 is shown in Fig. 6.

Areas included in the proposed Bristol Bay and St. George Basin
leases are shown in Fig. 7.

V. Methods
A. Survey procedures

Aircraft used for surveys were a Bell 206 helicopter (based on
board the 0SS SURVEYOR) and a Lockheed P-2V. Strip transects were
flown.

During March=April 1976 and April 1977 the 0SS SURVEYOR operated
in the ice front, providing opportunity to obtain information about
distribution of species, general age composition and density in
different areas, and activity patterns. Sampling schemes for use
during the period of intensive survey (8 to 23 April) were developed
and tested during 1976, using the helicopter.

Helicopter flights were made along predetermined tracks. A
Global Navigation System (GNS) was used for precise navigation
during surveys. Width of the strip transect within which all
animals were counted was either one-half or one-fourth nautical
mile on either side of the helicopter. Transect width depended
upon sightability of animals as affected by light conditions, size
and surface topography of ice floes and brightness of the background
upon which animals were resting.
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Flight altitude was 300 feet at an air speed of 80 miles per
hour. Low cloud cover occasionally required that the helicopter
fly lower.

Transect width was checked at the beginning of each flight,
using the ship as a reference point., This procedure was particularly
useful because of daily differences in visibility. For purposes of
recording observations, the transect was divided in half; the
center line of the helicopter being the mid point. Each sighting
was recorded, according to its occurrence, as being on the left or
right side.

Information recorded included species and number of animals
sighted, group size, animal activities, ice conditions, weather
conditions and navigational information. All recorded information
was annotated to include local time. Animals seen beyond limits of
the transects were also recorded but those data were not included
in statistical analyses, To the extent possible, a continuous
record of events, by one minute time intervals, was maintained.

Personnel on board the helicopter during marine mammal surveys
included an observer for the left side (occupying the left front
seat), a pilot-observer in the right front seat and an observer-
recorder in the right rear seat. A fourth person was occasionally
included for purposes of familiarization, to obtain photographs or
to record bird observations. Four flights made during April 1977
were for purposes of surveying and collecting seals. Only the pilot
and one observer participated on these in order to make allowance
for the weight of seals brought back to the ship. Helicopter
survey flights were of relatively short duration and were usually
within a 30 mile radius of the «ship.

The Lockheed P-2V was utilized as a long range survey aircraft.
Duration of some survey flights exceeded 9 hours and covered more
than 1,200 miles of track line.

The observation and flight decks were separated and duties of
the observers and flight crew did not interfere with each other.

As in the helicopter, the P-2V was equipped with a GNS which
was the basic instrument for navigation during surveys. A separate
repeater unit of the GNS was mounted in the forward observation
bubble, providing instantaneous information to observers and the
recorder. Two angle indicators were mounted in the observation
bubble and were used to determine boundaries of the strip transects.
Width of the strip was one-half mile on either side of the aircraft.
This mile wide strip was subdivided into four segments: O to 1/4
mile and 1/4 to 1/2 mile on both sides of the plane. All sightings
were recorded accordingly. Animals sighted beyond 1/2 mile of the
plane were also recorded but these data were not statistically
analyzed.
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The same basic information was recorded during survey flights
of the P-2V as during survey flights of the Bell 206 helicopter,

Flight altitude of the P-2V was 300 ft. Lower altitudes were
occasionally necessitated by weather. Flight speed averaged 140
mph,

The P-2V flights of 8, 9 and 11 April were random although
restricted mainly to the ice front. Our intent was to determine
the general distribution, density and species composition of marine
mammals in relation to latitude and longitude within the ice front.
The birth period of spotted seals was well underway by 11 April,
although it did not appear that most births had occurred. P-2V
flights were discontinued until 17 April. Flights of 17 and 19
‘April were along pre-selected, random flight lines and were designed
to achieve a replicate stratified random sample within the recognized
area of highest seal density. This area extended generally from
161°30'W to 165°00'W and was between 56°10'N and 57°00'N.

Flights of 20 and 21 April were mainly in an east-west direction.
They were not totally random in that the southern part of the front
was covered on the 20th, and the northern part of the front (extending
into the heavier pack) was covered on the 2lst. The flight of 23
April was a traverse of western and northern Bristol Bay, enroute
to Anchorage,

B. Procedures used to identify marine mammals on the ice

The greatly increased tempo of research and development activities
in the Bering Sea is providing more people with the opportunity to
observe marine mammals and to report their observations. We have
frequently been asked to provide a resumé of how the various pinniped
species can be distinguished from one another when they are hauled
out on the ice. It is difficult for an untrained observer to
properly identify some of the seals from the air. Our procedures
are based on many hundreds of hours of observation from small boats
and ships, as well as participation in numerous aerial surveys.

During aerial surveys of marine mammals the aircraft commonly
flies at a low altitude (500 feet or less) and at a relatively slow
speed (less than 150 knots). There is usually a period of several
seconds during which an animal on the ice will be in view. Large,
dark colored animals, such as sea lions and walruses, can be observed
at far greater distances and are therefore visible for a longer
period of time than are the smaller, light colored seals.

It is usually possible to correctly identify an animal on the
basis of one or more characteristics including color, relative
size, shape, and behavior or escape response. Additional considera-
tions are the ice type, location, orientation of the animal on an
ice floe and the season and area of the survey. Although the
casual observer can concentrate on an individual animal or group of
animals, persons conducting surveys cannot. The surveyor must
train himself to constantly scan a transect area, periodically
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returning to an unidentified animal until an identification has
been made or the animal is no longer in sight.

Sea lions appear brown, reddish brown or tan depending on sex
and age of the animal and light conditions. They are large and are
usually seen on the ice in small groups of three to eight. However,
‘single animals are regularly observed. Larger groups are infrequent
on the ice. The body of a sea lion appears long and tapered toward
the head. This appearance is accentuated when they are alarmed and
extend their long necks. Most sea lions respond to a low flying
airplane within one-half mile by escaping into the water. They
frequently "gallop" across the ice, at which time the long fore-
and hindflippers are obvious. They dive into the water head first.
During spring months when sea lions haul out on ice, they do so
mainly on small floes at the extreme southern edge of the front or
within a few miles of it. They are likely to be encountered at any
location along the ice edge.

Walruses also appear dark brown to reddish brown, depending on
light conditions., Walruses are large, and rest on the ice as
solitary animals or in tightly packed herds. 1In the ice front
during April they are usually seen in groups of between 2 and 15
animals. Large herds of 500 or more walruses are seen on the ice,
usually in the northern Bering Sea.

Walruses do not have the sinuous outline of sea lions. They
are very stout and seemingly truncated at both ends. The head
terminates in a very broad and flat snout, Tusks are obvious at
close range but are surprisingly difficult to see at a distance.

Their response to an aircraft is quite variable, apparently
depending on weather conditions. On bright, calm days, they will
usually remain on the ice unless the aircraft is immediately over
them. Often, they will neither rouse nor change position. On cold
overcast days walruses within one-quarter mile of a large aircraft
will rouse and enter the water at any angle, rolling, sliding,
backing or going in head first. They do not '"gallop'" across the
ice floes as do sea lions.

During winter and spring, walruses haul out on a variety of
different ice types from the small floes of the front to the large,
heavy floes of the southern Chukchi Sea. They rest mainly around
the edges of floes, close to cracks, leads or polynyii and may be
found anywhere in regions where sea ice is present. Centers of
abundance during early spring (depending on ice conditions) are
Bristol Bay, outer Kuskokwim Bay and northcentral Bering Sea. They
are not usually abundant near the ice edge.

Bearded seals are the largest true seals (Phocids) of the
Bering Sea but are smaller than walruses or sea lions. From the
air they appear almost uniformly grey (sometimes tan). The anterior
part of the head frequently appears dark when seen at close range.
The body is long and thick and the head appears unusually small.
They appear to rest soundly, raising their heads infrequently.
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These seals usually react mildly to an airplane, even at close
range. They almost always raise their heads, frequently look up at
the plane and usually remain on the ice unless the plane passes
directly over them. They do not form herds nor, with the exception
of females with pups, do they rest next to each other, with bodies
touching. They are encountered mostly as singles, although several
may rest on a single floe. They lie on their bellies and, almost
without exception, their heads are within a few feet of open water,
When several bearded seals are lying on a single ice floe they are
at the edge and appear as if facing away from each other. If
animals are resting on both sides of a narrow lead they also face
the water and orient themselves perpendicular to the axis of the
lead. They rarely rest farther than a few feet from water and,
when alarmed, move toward it in a wriggling gait using both fore-
flippers in unison, They slide head first into the water frequently
raising their hind end high in the air as they dive. The hindflippers
do not rotate forward and are not used for locomotion over the ice.
Fore~ and hindflippers are not obvious except at close range. Pups
in association with adult females (mainly in April) appear dark.

Bearded seals occur throughout the pack ice where there are
openings. However, they are not numerous in areas of extensive,
large heavy floes or on shorefast ice.

Ringed seals are the smallest of the ice associated seals.
From the air, during April, they appear short and fat. At a
distance they look dark grey. At close range they are silver-grey
on flanks and belly and dark grey on the dorsal surface. The dark
rings, from which this seal derives its common name, are not obvious
from the air, although they do account, in part, for the darker
appearance of the back. These seals usually lie on their bellies
and raise their heads frequently even when not disturbed. The head
appears large compared to the body. Except for some very young
animals (weaned pups in partially destroyed lairs along pressure
ridges during late April and May) ringed seals seem always to haul
out where the ice is flat. In areas where drifting ice is subject
to considerable motion, they tend to use the rather large, heavy
floes, usually coming out of the water through exit holes well away
from the floe edge and in a flat area., They are common in the
shorefast ice and the heavy drifting ice of the northern Bering and
Chukchi seas. 1In spring they can be seen concentrated around an
exit hole or lined up on either side of a narrow crack. When on
the ice they orient themselves so that their heads are close to
either an exit hole or a narrow lead. If alarmed they move a very
short distance by wriggling, using both foreflippers in unison and
slide, head first into the water. Exit holes can usually accomodate
only one seal at a time. When several ringed seals are resting by
a single hole and become alarmed, they sometimes block each other
from access to the water. During cold weather their exit holes may
refreeze, or the cracks close due to motion of the ice, thus barring
re-entry into the water. This has been observed mainly in the
thick, stable ice of the Beaufort Sea.
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In our experience we have not observed ringed seals at any
distance from a hole or crack. They normally do not "run" around
on the ice when alarmed, nor are tracks observed except immediately
adjacent to the opening through which they exit and enter the
water,

From an aircraft, ringed seals can be mis-identified as spotted
seals or recently weaned ribbon seals if judgments are based solely
on relative size, shape and color,

Spotted seals, at a distance, also appear dark grey against a
background of snow covered ice. In bright or sunny conditions and
within distances of 1/2 mile of an airplane some variation in color
can usually be noted. Most individuals have a straw colored or
yellowish cast, at least on the flanks, and are darker on the back.
However, individuals vary in color, some being entirely straw-
yellow, and others dark on the back and flanks. If the yellow
coloration 1s not noticeable, the two-toned grey appearance of back
and sides resembles that of the ringed seal.

As adults, spotted seals are larger than ringed seals, but the
younger age animals overlap in size. Shape of the two seals is
different; ringed seals appear football shaped and spotted seals
less rotund and longer. However, this is extremely difficult to
perceive from an aircraft unless there is ample opportunity to
observe both species within a close period of time. Spotted seals
appear to have a long, dog-like snout.

Based on behavioral characteristics, spotted seals are easily
identifiable. During spring they haul out as singles, as breeding
pairs with an off-white colored pup or in large but loose aggregations
of all age classes. These aggregations may occupy several adjacent
ice floes. They do not commonly use holes as do ringed seals, but
leave and re-enter the water at the floe edges. Spotted seals are
very active on the ice. They rest almost anywhere on floes and,
during cool windy weather, seek the shelter of ice ridges or
depressions, often several meters from the floe edge. They rest on
their bellies or flanks.

When snow and light conditions are good, the tracks of spotted
seals are quite obvious, crisscrossing the ice.

Spotted seals generally react strongly to the sound of aircraft
even at considerable distances. Their activity makes them quite
noticeable as they race across the floes, often changing direction
and finally diving off the floe edge head first. They move in the
same wriggling motion as do the bearded and ringed seals. The
foreflippers are moved mostly in unison. During April, the white-
coated pups remain on the ice and can be seen as they move about.

If a pup is on a floe with ridges or snow drifts, it will often be
in or among them,
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During spring, spotted seals are most abundant in the ice
front, utilizing the smaller floes near the southern terminus of
the pack. 1In April 1976, they were abundant in the first 30 miles
of ice, but mainly from about 2 to 15 miles inside the ice margin.
However, they may also be encountered some distance north of the
front in areas where currents or winds keep the ice thin and broken.

As sea ice recedes and disintegrates in late spring and
spotted seals move north, become more common along the coast and
appear in bays and estuaries, hauling out on land.

Ribbon seals can be the easiest or the most difficult species
of seal to identify from the air. Males and females, although
marked similarly, are different in color. Males older than one
year are black or dark brown with white ribbons around the neck,
posterior abdomen and encircling each foreflipper. 1In favorable
light conditions their markings are highly visible within one-
fourth mile of an airplane. Color pattern of the females is similar
to the males. However, instead of white on black, they show white
on a background of grey. They frequently appear uniformly grey.
Females are often very difficult to identify based on color. At a
distance the males appear uniformly dark and the females grey.

Unweaned pups are white (noticeably whiter than spotted seal
pups) and have a dark muzzle. By the time they are weaned (late
April to early May) and have shed their white hair, they ‘develop a
two-toned color pattern, dark on the dorsal surface with silver-
grey flanks and belly. They have no noticeable ribbons.

Adult female ribbon seals are commonly misidentified as young
bearded seals or spotted seals and the weaned pups as ringed or
spotted seals.

Adult ribbon seals are larger than ringed seals and about the
same size as spotted seals. They are usually more slender than
spotted seals and the comparison of shape with ringed seals is
therefore striking to an experienced observer. There is little
difference in relative shape of young animals of these three
species and, unfortunately, there is considerable overlap in size
of subadults.

With the exception of the strikingly marked adult males (and
some females), identification of ribbon seals is based on some
rather unique behavioral characteristics. These seals usually haul
out on relatively thick, clean, rough, snow covered ice floes in
the ice front. TIn April, they are most numerous between 20 and 50
miles north of the southern terminus of seasonal ice. They do not
make exit holes like ringed seals but leave and enter the water at
the floe edges, similar to spotted seals. They are active on the
ice, move well away from water and can be found on any part of a
floe, even amidst rough, pressure ridged areas at a considerable
distance from water. They commonly rest on their sides. These
seals are usually encountered as single animals or in April as

32




mother-pup pairs. White-coated pups are often unattended on the
ice. They rest for long periods of time without raising their
heads and usually react mildly, if at all, to an aircraft. Their
position on the ice, reaction to aircraft and their manner of
moving across the ice are the best criteria for identifying ribbon
seals which are not distinguishable based on color.

As an airplane approaches, these seals often move around
rapidly, Their movements are markedly different from those of the
other seals as they do not wriggle but slide along by alternately
extending each foreflipper and vigorously moving the posterior
torso from side to side. When moving, the head is extended forward
and is kept low to the ice. This movement can perhaps best be
described as slithering. They commonly appear quite confused, move
in circles or abruptly change direction, and often do not go into
the water. If they do go into the water they slide, head first.

Ribbon seals are associated with the ice front during spring
and become pelagic as the ice disappears from Bering Sea. They are
seldom encountered near the coast and sightings in the Chukchi Sea
are infrequent.

In summary, the most common misidentification of pinnipeds is
likely to be adult female ribbon seals as young bearded or spotted
seals, young ribbon seals as spotted or ringed seals and single
spotted seals, especially young ones, as ringed seals. Misidentification
can be minimized by noting behavior, position on the ice and in
relation to holes, cracks or other openings, manner of movement and
association with other seals. Color patterns are not always noticeable
in "average'" or marginal survey conditions.

C. Statistical Procedures
1. Spotted seals

Surveys conducted with the Lockheed P-2V provided broad
coverage of the ice front. The total survey area was subdivided
into 17 sectors in order to test, if possible, for geographical
differences in distribution and density. Observations from all
strip transects (or parts thereof) within each sector were analyzed.
Density was calculated based on a weighted or ratio estimator. The
variances generated were those appropriate for a ratio estimator.
Variances were calculated when survey design included a number of
randomly selected transects flown on the same day within a sector
(i.e. sectors 1 and 2) or when the combination of number of transects
flown on the same day and sightings of seals warranted generation
of a variance.

Several factors resulted in our reluctance to subject all of
the spotted seal data acquired from the P-2V surveys to rigorous
statistical analysis. These factors included: the clumped distribution
of large aggregations of seals; lack of an indication of measurement
error (sightability of seals); the occurrence of surveys on different
days in different parts of a sector; and potential problems associated




VI.

with serial correlation of transects. No attempt was made to
estimate size of the spotted seal population in the various sub-
areas.

The data base provided by the P-2V surveys was very useful in
providing information about relative density of spotted seals
throughout the ice front and the ratio of pups to animals older
than pups in the different areas. Comparisons were mainly of
derived densities., More rigorous tests of differences are based on
results of helicopter flights conducted in 1976 and 1977.

Results of all surveys made with the helicopter were statistically
analyzed. Estimated density of seals observed in strip transects
and the variance of density were derived as indicated above,
Comparisons between pairs of flights in different regions were made
utilizing the two-tailed, nonparametric Mann-Whitney test. Comparisons
of more than two flights were based on the Kruskal-Wallis analysis
of variance by ranks (Zar 1974).

Analysis of the helicopter survey data for spotted seals
provides an excellent basis for interpreting results of the more
extensive P-2V flights.

Some estimates of the proportion of seals in the water versus
on the ice were obtained during seal collecting excursions in small
boats immediately prior to conducting a survey with the helicopter.

2. Walruses

As with our analysis of data for spotted seals obtained from
the P-2V aircraft, the walrus data were treated by sector. Nine
sectors were established covering the total survey area in the ice
front extending from Bristol Bay to 180°W longitude. Densities and
variances of densities for transects in each sector were derived.
Total number of walruses in each sector was estimated by extrapolating
the derived density of walruses observed in all transects within a
sector, to size of the total sector north of the ice edge.

Estimates of total numbers were made because, unlike spotted
seals, walruses were highly visible, groups were well defined and
usually small, counts were more accurate and a much higher proportion
of animals were apparently resting on the ice during the hours when
surveys were conducted.

Results

A total of 25 separate survey flights were made during March-April

1976 and 1977. Seven helicopter flights were made in 1976. These are
discussed as surveys 1 through 7. Eight flights were made during April
1976 in a Lockheed P-2V, All of the P-2V flights are treated in relation
to transects within sectors. Ten helicopter flights were made during
March-April 1977 and are discussed as surveys 16 through 25. The navi-
gation information for all flights is attached as Appendix I.
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Participants on the 25 surveys are indicated in Table 1. Flight
routes of surveys from the P-2V are illustrated in Figs. 8 through 15.
Surveys with the P-2V resulted in 6,593 nautical miles of transects
which were treated in our analysis of spotted seals. The total number
of transect miles utilized in our analysis of walrus distribution and
abundance was 6,858.

Spotted seal surveys from the P-2V

The 17 sectors considered in our analysis of spotted seal
distribution are shown in Figs. 16 and 17. Exact locations of
these sectors are included in Appendix II. Results of the surveys
are summarized in Tables 2 and 3.

A very low density of seals occurred in the eastern part of
Bristol Bay (sector 12) and in the southcentral part of the bay
(sector 11). Moderate densities occurred in the western part of
the bay, between 161°35'W and 162°45'W (sectors 1 and 13). The
highest densities found during our P-2V surveys were immediately to
the west of 161°35'W and extended to 165°00'W. This area included
sectors 2, 3 and 14. The region of the front between 165°00'W and
169°00' (sectors 4 and 15) was generally one of low density, while
that west of 169°00'W and extending to 180°00'W was an extensive
area of moderate seal density.

Estimates of density for sectors 5, 16 and 17 probably reflect
a degree of error associated with sampling. As an example, sector
16 is essentially a combination of sectors 6 and 7, but shifted
slightly to the south. Seal densities in sectors 6 and 7 are
considered to be moderate whereas in the larger area of sector 16,
with its southern extension into the very fringe of the ice front,
density of seals appeared to be low.

The general pattern of relative abundance of spotted seals is
evident from results of the P-2V surveys.

There was a marked difference in the proportion of pups in
various sectors. The proportion of pups was very low in eastern
Bristol Bay (sectors 11 and 12). 1In the sectors of moderate and
high seal density in western Bristol Bay (sectors 1, 2, 3, 13 and
14) the proportion of pups was also low, ranging from 1.7 percent
to 12.0 percent of the number of spotted seals seen in these sectors.
This indicates that most of the seals in these areas of concentration
were either subadults or non-breeding adults.

West of 165°00'W (sectors 4-10, 15 and 17) where seal densities
were also moderate, the proportion of pups was much higher, ranging
from 18.8 percent to 37 percent (sector 16 is considered an anomaly
for the reasons indicated above). Apparently the vast majority of
seals occurring in the ice front west of 165°00'W are breeding age
adults.




Table 1. Personnel who participated In aerial surveys during March-April
1976 and 1977%*

A. Bell 206 Helicopter launched from 0SS SURVEYOR, 1976

Date Flight No. Survey Personnel
27 March 1 J. Burns (ADF&G)
20 April 2 K. Frost (ADF&G), J. Hall (USFWS)
23 April 3 K. Frost, J. Hall
24 April (1st flight) 4 K. Frost, J. Hall, P. McGuire (NMFS)
24 April (2nd flight) 5 K. Frost, J. Hall, L. Shults (UofA)
25 April (1st flight) 6 K. Frost, J. Hall, L. Lowry (ADF&G)
25 April (2nd flight) 7 K. Frost, J. Hall, L. Lowry
B. P2V Aircraft, 1976
Date Flight No. Survey Personnel
8 April 8 J. Burns, D. James (ADF&G), S. Harbo (UofA)
9 April 9 J. Burns, D. James, S. Harbo
11 April 10 J. Burns, D. James, S. Harbo
17 April 11 J. Burns, D. James, B. Everitt (NMFS)
19 April 12 J. Burns, D. James, B. Everitt
20 April 13 J. Burns, D. James, B. Everitt
21 April 14 J. Burns, D. James, B. Everitt, G. Harry(NMFS)
23 April 15 J. Burns, D. James, B. Everitt, G. Harry

C. Bell 206 Helicopter launched from 0SS SURVEYOR, 1977

Date Flight No. Survey Personnel
28 March 16 K. Frost, L. Shults
30 March 17 K. Frost, R. Dieterich (UofA)
21 April 18 J. Burns, K. Frost
23 April (1st flight) 19 L. Lowry
23 April (2nd flight) 20 L. Lowry
24 April (1st flight) 21 J. Burns, E. Muktoyuk (ADF&G)
24 April (2nd flight) 22 K. Frost
25 April 23 J. Burns
27 April (1st flight) 24 J. Burns, E. Muktoyuk
27 April (2nd flight) 25 J. Burns, K. Frost

*In 1976, flight crew for the ship based helicopter included D. Winter
(pilot), W. Harrigan (pilot), G. Mitchell (mechanic), all with the
National Oceanic and Atmospheric Administration. Flight crew aboard the
P-2V included L. Caulkett (chief pilot), T. Belleau (pilot) and W. Bean
(engineer), all with the USDI, Office of Aircraft Services. Heldicopter
flight crew in 1977 included W. Harrigan (pilot), T. Leyden (pilot)

and G. Mitchell (mechanic), all with NOAA.
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Fig. 8, Flight route during survey conducted on 8 April 1976,

Alrcraft was a Lockheed P-2V,.
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Flight route during survey conducted on 20 April 1976.
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analyzing results of spotted seal surveys

conducted with the P-2V.

T

= A =n
S )
\
\\
\ 11
-~y 8 7
\ 5
LY
~a d
\
L s
. <>
~ S 4
-
» il )
‘\___\, }
-
)
-




96

180 175 170

T Y T T T T ! T i T T
Fig. 17. Sectors 13 through 17, established for purposes of

analyzing results of spotted seal surveys

s ~conducted with the P-2V,

o 1~
s--\ \ \‘
3
58+
™3
R 17
57 N "
\
i 8 - . <’ 15
-,
L\‘\ v "™
56 B ~-7 ~7
‘\s
e
N
55t S
. - ——
i P

180




L6

Table 2. Results of surveys for spotted seals conducted from a Lockheed P-2V aircraft in the ice
front of Bering Sea, April 8-23, 1976. Data include sector number, area surveyed,
number of seals observed, proportion of pups, density of seals and, where apprecpriate,
variance of density of seals older than pups.

Area Number of Number ~ Proportion Density of Density of Variance
surveyed seals sighted of pups of pups seals older all seals {seals older
Sector (M2)  older than pups sighted () than pups/(NMZ) /(NMZ) than pups)

1 111.3 14 1 6.6 0.13 06.13 0.5600

2 109.8 134 16 10.7 1.22 1.37 2.4803

3 142.9 366 27 6.9 2.56 2.75 *

4 249 .4 16 7 30.4 0.06 6.0% -

5 106.9 16 9 36.0 0.15 0.23 -

6 91.8 13 3 18.8 0.14 0.17 -

7 85.9 19 7 26.9 0.22 0.30 -

8 273.1 90 25 21.7 0.33 0.42 *

9 78.7 17 10 37.0 0.22 0.34 -

10 161.4 38 12 24,0 0.24 0.31 *

11 178.7 4 0 0 0.02 0.02 -

12 183.1 10 1 9.0 0.05 0.06 -
13 122.9 22 3 12.0 0.18 .20 -

14 244.8 229 4 1.7 0.94 0.95 *
15 415.2 18 6 25.0 0.04 0.06 -
16 210.9 10 1 9.1 0.05 0.05 -

17 82.9 4 2 33.0 0.05 0.07 -

*Variances for selected data sets within these sectors are included in Table 3.




Table 3. Results of analysis of selected data sets from spotted seal

survey of 8-23 April 1976. Aircraft utilized was a Lockheed

P=-2V,
Area Number of
Sector Number of surveyed seals older
number Date transects (NM“) than pups Density Variance
3 April 19 10 38.32 104 2.71 0.9814
8 April 20 8 156.6 47 0.30 0.0026
April 21 5 116.5 43 0.37 0.0186
10 April 21 8 161.4 38 0.24 0.0026
14 April 8 7 92.0 30 0.34 0.024
April 9 7 91.17 101 1.11 0.088
April 11 4 61,64 98 1.59 2.5843
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Walrus surveys from the P-2V

The nine sectors examined in our analysis of walrus distri-
bution are shown in Fig. 18. Exact locations of these sectors are
included in Appendix IITI. Results of the walrus surveys are summarized
in Table 4.

Walrus densities were very low in the ice front of eastern
Bristol Bay (sector 1), between 162°45'W and 165°00'W (sector 5)
and in the region west of 172°00'W. Highest densities were in
central and western Bristol Bay (sectors 2, 3 and 4), immediately
east of the region of high spotted seal densities. The central
portion of the survey area (sectors 6, 7 and 8) were areas of comparatively
moderate density.

The estimated number of walruses in the areas surveyed was
10,055. )

Spotted seal surveys from the helicopter

Areas within which helicopter surveys of spotted seals were
made during 1976 and 1977 are shown in Figs. 19 and 20 (the same as
Figs. 4 and 5; duplicated here for the reader's convenience). The
results of these survey flights are summarized in Tables 5 and 6.

Results of sﬁrveys conducted during March of both years (surveys
1, 16 and 17) were not compared with results of surveys made in
April. However, they are included as information of general interest.

Five of the six helicopter flights in April 1976 (flights 3
through 7) were within the region of moderate to high seal density
as indicated by the P-2V flights. Some southward movement of sea
ice occurred after April 23 when surveys with the P-2V were completed,
but we consider helicopter flights 3 through 7 to have been in
sectors 1, 2, 3 and 13 as shown in Fig. 16,

Application of the Mann-Whitney test in paired comparisons of
flights 3 through 7 do not support rejection of the hypothesis that
observed seal densities were significantly different for these
flights at either the 90 or 95 percent probability level.

Application of the Kruskal-Wallis test also indicated that
densities as observed on these five flights were not statistically
different H, = 7.629; chi-square 0.05, 4 df = 9.488; chi-square
0.10, 4 df = 7.779). ‘

No seals were observed on survey number 2, which occurred in
sector 8 (an area of moderate seal density as indicated by P-2V
flights).

Helicopter surveys of April 1977 were conducted in the ice
front which was considerably farther north than it was in 1976 (see
Fig. 6). The pattern of seal distribution in the front as it
existed in 1977 closely approximated that in the front as it
existed in 1976: A high density of seals in the vicinity of 165°W
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Table 4. Results of walrus surveys in the ice front, April 8-23, 1976. Aircraft
used was a Lockheed P-2V. Data included are sector number (refer to
Fig. 18), number of strip transects within each sector, area surveyed,
walruses observed in strip transects, dengity of walruses in transects,
variance of density, total area of sector and estimated number of
walruses in each sector.

Density of Estimated

Area Number walrus in Area of number of

Number of surveged walruses transegts secto walrus in

Sector transects (NM°) counted (/NM") variance (NM2) sector

1 14 433.0 9 0.021 0.4427 6382 134
2 16 356.8 215 0.603 0.3814 2708 1633
3 3 81.4 156 1.917 0.1923 966 1852
4 28 494 .4 630 1.286 0.3770 1764 2269
5 51 1399.8 94 0.067 0.0010 3869 259
6 39 1364.3 219 0.161 0.0213 7932 1190
7 11 268.3 46 0.171 0.0342 7728 1321
8 19 777.2 100 0.129 0.0038 9675 1248
9 27 1167.0 13 0.011 0.0040 13504 149

1 Fxclusive of the area within each sector which was beyond the southern margin
of sea ice during the survey period.
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Table 5. Results of helicopter surveys of spotted seals conducted
during March-April 1976 (surveys 1-7). Data include flight
number, date, type of flight, area surveyed, density of
seals and variance.

Area

Survey Type of suryeyed Density Bf

number Date flight ( ) seals/NM % Variance
1 March 27 survey 82.7 6.75 14.2786
2 April 20 survey 40.0 0 0
3 April 23 survey 27.5 3.16 0.1392
4 April 24 survey 26.0 5.77 0.4272
5 April 24 survey 13.0 2.60 0.0688
6 April 25 survey 24.5 3.06 2.1952
7 April 25 survey 24.5 6.61 5.0944

*Includes all age classes of spotted seals observed on surveys.
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Table 6. Results of helicopter surveys of spotted seals conducted during March-April 1977 (surveys 16-25}.
Data include flight number, date, type of flight, density of seals (pups, seals older than pups
and all seals combined), variance, corrected density” and proportion of pups.

Corrected
Area density Corrected
Survey Type of surveyed Observed density of seals/NM2 Variance (pups density Proportion
number Date  flight (NM<) pups older than pups total of totals /M2 (seals/NMz) of pups(%)
16 March 28 survey 103.3 0 1.13 1.13  0.1646 02 1.13 02
17 March 30 survey 81.2 0 0.05 0.05 ¢.0010 02 0.05 02
18 April 21 survey 40.5 0.47 6.25 6.72 1.9056 0.47 6.72 7.0
19 April 23 survey 85.0 0.04 0.08 0.12 0.0053 0.04 0.12 30.0
20 April 23 survey 85.3 0 0.06 0.06 0.0008 0 0.06 0
21 April 24 survey 15.0 0.13 0.27 0.40 0.0256 0.13 0.40 33.3
22 April 24 tag/collect 30.6 0.16 0.72 0.88 0.0160 0.08 0.44 18.5
. 23 April 25 tag/collect 43.9 0.14 0.23 0.36 0.0064 0.09 0.23 37.5
2 24 April 27 tag/collect 31.2 0.33 0.48 0.87 0.0112 0.19 0.43 44,4
25 April 27 tag/collect 24.7 0.57 0.65 1.21 0.0496 0.29 0.61 46.6

Corrected density is adjusted in accordance with ice conditions in general area when flights were
restricted to searches of ice fields only.
Surveys occurred prior to birth period.




longitude, low to moderate density north of the Pribilof Islands
and moderate density west. of the Pribilofs.

Considering that all surveys occurred in the ice front during
both years, and disregarding the latitudinal differences in position
of the "edge," the proportion of pups observed in areas of the same
longitude were strikingly similar. In 1976, the proportions of
pups in sectors of high seal density (sectors 1, 2, 13 and 14) were
1.7 percent to 12.0 percent. In 1977 (flight 18) it was 7.0 percent,
In the vicinity of the Fribilof Islands in 1976, pups accounted for
18.8 percen ¢ seals in sector 6 and 29 percent in sector 7.
This compares with 18.5 percent to 37.5 percent as observed on
flights 19, 21, 22 and 23. A similar correlation exists for the
region west of 172°W during both years, '

The'Mann—Whitney test was used for paired comparisons of
surveys 19 through 25 (results of survey 18 were obviously significantly
different from those of 19 through 25).

These paired tests showed that densities obtained on flights
19 and 20 were not significantly different (U = 55.5, table value
0.10 = 76); 21 and 22 were not significantly different (U = 113,
table value 0.10 = 115); 22 and 23 were similar (U = 156, table
value 0.10 = 172); 21 and 23 were similar (U = 109.5, table value
0.10 = 130) and 24 and 25 were similar (U = 22, table value 0.10 =
29).

Surveys 18 through 25 consisted of four significantly different
groupings as follows: 1, survey 18; 2, surveys 19 and 20; 3,
surveys 21-23 and 4, surveys 24 and 25,

An interesting comparison of the survey resulting in the
highest density of seals in 1976 (survey 7) with survey 18 made in
1977 indicated no significant difference in densities (U = 41,
table value 0.10 = 54),.

The tests discussed above also suggest that there was little
variation attributed to time of day during which our surveys were
conducted, or that significant day to day variation occurred during
the period of our April surveys by helicopter (April 20-25, 1976
and April 21-27, 1977).

Tests of the comparative efficiency of the P-2V versus the
Bell 206 helicopter were made by comparing results obtained from
each in 1976, As expected, observers in the helicopter saw slightly
more seals than those in the faster flying aircraft. Comparable
segments of transects from the two aircraft, flown on April 20,
resulted in an observed density of 0.03 seals/NM2 with the helicopter
and 0 with the P-2V. On 23 April the comparison was 2.17/NM2 vs
1.53. A transect flown Sn 21 April in the P-2V resulted in a
density of 4.59 seals/NM<,

In 1977, several attempts were made to determine the propor-
tion of seals which were in the water versus on the ice. On April
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20, when small boats were used to collect seals, 14 were seen in
the water and one pup was seen on the ice. On April 21, during a
small boat trip, which preceded survey 18, 21 seals were seen of
which 3 were on the ice._ The survey resulted in an observed
density of 6,72 seals/NMz. The actual density of seals in the
regiog of this survey (most were subadults) may well have exceeded
40/NM=.

In areas farther to the west, occupied primarily by adult
spotted seals with pups, the ratio appeared to be more on the order
of 1 to 3 seals in the water to each one on the jce. The high
proportion of pups seen on the surveys of 25 and 27 April 1977
reflects the fact that the older pups are not as closely attended
on the ice by the adults.

VIII. Discussion

The effects of precipitation on hauling out behavior of seals was a
priori, considered to be significant. We did not conduct surveys when
it was snowing. Other components of local weather conditions during our
April surveys in 1976 and 1977 did appear to have some influence on the
results., Some trends, especially during the last week of April, are
suggested,

Appendix IV is a summary of weather conditions as officially recorded
at weather stations near the survey area (King Salmon, Cold Bay and St.
Paul Island) or from the 0SS SURVEYOR. Records of air temperature and
wind velocity were used to crudely estimate a corrected temperature
(reported dry bulb thermometer temperature minus the wind velocity).

The corrected temperatures are considered in this discussion.

As indicated in the previous section, helicopter surveys 3 through
7, conducted during the 3 day period of April 23-25, can be considered
as producing similar results, Wind velocities during these five surveys
varied from 7 to 10 knots and corrected temperatures from 10° to 25°.

In a general sense, these variations in winds and temperatures
apparently did not significantly influence the survey results (i.e. the
number of seals hauled out on the ice).

A little more insight can be gained by examination of the 1977 data
and interpretation of the possible significance of differences in the
observed proportion of pups.

Helicopter surveys of 27 April 1977 (surveys 24 and 25) indicated
that pups comprised 44.4 to 46.6 percent of all seals seen. We attribute
this to two things; 1) adult seals do not normally attend their pups on
the ice as closely during the later stages of the nursing period and 2)
the adults are therefore likely to exhibit a lower threshold tolerance
for marginal weather conditions. During surveys 24 and 25 winds were
recorded at 22 and 30 knots respectively and corrected temperatures were
7° and 1° respectively.
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Although weather conditions in April apparently did influence
estimates of the proportion of pups observed on a survey, the derived
densities of all seals were less obvious and probably more significantly
affected by errors associated with sampling.

Geographical differences in density of pups (as opposed to proportion
of pups) are directly related to the density of all seals. Thus, areas
of high seal density exhibit a high density of pups although the proportion
of pups may be low. Table 6 illustrates this relationship. As examples,
survey number 18 resulted in a high observed density of 6,72 seals/NMz,
0.47 pups/NMZ, but only 7.0 percent of the seals were pups. Surviy
number 21 resulted in a moderate observed density of 0.4 seals/NM~, 0.13
pups/NM2 but 33.3 percent of all seals seen were pups.

In our opinion one of the most significant factors influencing the
distribution of spotted seals during April 1976, was the rapid and
persistent southward movement of ice during the March-April period.

This produced a very wide front zone and also resulted in favorable
conditions for spotted seals well north of where they would be expected
to occur. Results of our surveys in April 1976 together with those of

H. Braham (Braham et al., 1977) showed that in eastern Bering Sea spotted
seals occurred in an area extending from 56°N to 59°30'N (210 nm north

to south).

Our P-2V surveys in April 1976 indicated similar or slightly higher
densities of seals in sectors which could be compared on a north-—south
basis. Seal densities in sectors 9 and 10 were 0.34 and 0.31/NM
respectively; sectors 6 and 7 were 0.17 and 0.30 and sectors 4 and 5
were 0.09 and 0.23 respectively.

This is in marked contrast to previously reported information
(Shustov 1965; Kosygin 1966) and our own observations based on ship
board expeditions in 1968, 1971 and 1972 (Burns, unpublished) when
spotted seals were mainly confined to the narrow ice front during March-
April.

In April 1977, distribution of spotted seals was again restricted
to the ice front. Our helicopter surveys and collecting flights indicated
that few spotted seals occurred beyond 30 miles north of the ice edge.

It seems plausible to conclude that greatest concentrations of
spotted seals occur in the ice front during those years when it becomes
more or less stabilized during the February-April period at latitudes
where it "usually" occurs (between 57°N and 58°N).

VITI. Conclusions
Spotted seals are distributed continuously throughout the ice front
although there are significant regional differences in density and

general age composition. The highest density of these seals in 1976 and
1977 occurred in western Bristol Bay between 162°W and 165°30'W longitudes.
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A high proportion of the seals in Bristol Bay are subadult animals
whereas farther to the west the proportions of adults and pups are
higher.

Observed density of seals on the ice reflects regional differences
in relative abundance but is a poor and very variable indication of
actual numbers. Our data indicate that in areas where subadult seals
are numerous only 14 percent or less of the seals may be hauled out on
the ice where they can be seen by observers in an aircraft. In regions
where adults and pups predominate, 25 to 50 percent of the seals may be
on the ice.

Aircraft surveys in general can be utilized to determine distribu-
tion, relative abundance and population composition of spotted seals
although it is not yet possible to estimate the actual number of seals
by these techniques. Observers see more seals from helicopters than
from fixed-wing aircraft. The differences in results, although consistent,
are not very great.

Weather conditions during the survey periods in April of 1976 and
1977 were of lesser significance than was error associated with sampling
procedures and factors affecting.sightability of seals.

Location and characteristics of the ice front appear to have a
significant influence on the distribution of spotted seals. In most
years spotted seals are concentrated in a relatively restricted front
zone. During April 1976 they were broadly distributed over a wide area
of southeastern Bering Sea,

Aerial surveys of walruses provide a more accurate approximation of
the total number of animals in a survey area. During April 1976, the
highest density of walruses in the ice front occurred in central Bristol
Bay. The estimated number of walruses in the total area we surveyed was
10,000,

Critical Areas

Fig. 21 illustrates the observed distribution of sightings of
spotted seals (groups) in the ice front as determined by aerial
surveys with the P-2V during April 1976. Fig. 22 shows observed
densities of spotted seals and walruses plotted in relation to
degrees of longitude.

Based solely on consideration of relative density, it is
apparent that central and western Bristol Bay are areas critical to
the support of spotted seals and walruses.

However, density of animals per unit of area 1s only one
consideration. Areas within which seals give birth and nurture
their pups is another. From the standpoint of pupping areas the
entire ice front, with the exception of the extreme eastern portion
of Bristol Bay, is very important. Based on the results of our
surveys, areas critical for the successful production of pups are:
(1) central and western Bristol Bay (162°W to 165°W) and (2) the
entire ice front west of 169°W longitude.
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IX. Needs for Further Study

The most obvious needs for further investigation which are pointed
out by the results of this study are:

1) to determine what physical and biological factors contribute
to the support of the concentrations of spotted seals and walruses in
central and western Bristol Bay;

2) to determine how OCS development in the areas of high seal and
walrus densities will impact the marine mammals or the habitats which
support them;

3) to more clearly understand the diurnal activity patterns of
spotted seals as a basis for converting the indices of abundance, derived
through surveys of various kinds, into estimates of actual population
size;

4) to understand how and to what extent the annual variations in
sea ice conditions influence the seasonal movements and distribution of
marine mammals occurring in the ice front.
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Appendix I. Aerial surveys for spotted seals (and walrus), undertaken
in 1976 and 1977. Information includes aircraft types, dates
and transect check points (time, number and position of each).

Time Checkpoint No. Position

1. Helicopter Survey, Bell 206, 27 March 1976

1411 1 55°49'N 164°26'W
1427 2 56°00'N 164°07'W
1444 3 56°10'N 164°07'W
1448 4 56°10'N 164°15'W
1457 5 56°00'N 164°14'W
1500 6 56°00'N 164°21'W
1510 7 56°10'N 164°22'w
1514 8 56°10'N 164°30'W
1522 9 56°00'N 164°28'W
1528 10 56°00'N 164°35'W
1538 11 55°49'N 164°26'W
II. Helicopter Survey, Bell 206, 20 April 1976

1635 1 57°19'N 173°19'w
1641 2 57°24'N 173°19'w
1646 3 57°24'N 173°28'w
1652 4 57°29'N 173°28'W
1657 5 57°29'N 173°19'w
1703 6 57°34'N 173°19'w
1708 7 57°34'N 173°28'W
1714 8 57°39'N 173°28'w
1720 9 57°39'N 173°19'w
ITI. Helicopter Sruvey, Bell 206, 23 April 1976

1620 1 56°05'N 163°01'W
1625 2 56°10'N 163°00'w
1630 3 56°10'N 163°09'w
1636 4 56°15'N 163°09'w
1645 5 56°15'N 162°52'W
1652 6 56°20'N 162°52'W
1701 7 56°20'N 163°09'W
1706 8 56°25'N 163°09'W
1716 9 56°25'N 162°52'w
IV. Helicopter Survey, Bell 206, 24 April 1976

1335 1 56°00'N 163°22'W
1348 2 56°12'N 163°22'y
1350 3 56°12'N 163°24'W
1360 4 56°00'N 163°24'W
1401 5 56°00'N 163°26'W
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1415
1416
1426
1427

V.

1642
1654
1655
1708
1710

VI.

1330
1333
1334
1344
1346
1354
1356
1414
1416
1425

VII.

1642
1649
1650
1658
1660
1711
1712
1720
1721
1752

VIII.

0905
0921
0924
0943
1018
1031
1058
1113
1126
1143

oo~

56°12'N
56°12'N
56°00'N
56°00'N

Helicopter Survey, Bell 206, 24 April 1976

L~ =

56°24'N
56°36'N
56°36'N
56°24'N
56°24'N

Helicopter Survey, Bell 206, 25 April 1976

|

OW O~ W

55°53'N
55°48'N
55°48'N
55°58'N
55°58'N
55°48'N
55°48'N
55°58'N
55°58'N
55°48'N

Helicopter Survey, Bell 206, 25 April 1976
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P2V Survey, 8 April 1976
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55°50'N
55°55'N
55°55'N
55°45'N
55°45'N
55°55'N
55°55'N
55°45'N
55°45'N
55°55'N

58°43'N
58°32'N
58°26'N
57°55'N
56°34'N
56°57'N
56°12'N
56°34'N
56°13'N
56°38'N

163°26'W
163°28'W
163°28'w
163°29'w

162°27'W
162°27'w
162°29'W
162°29'W
162°31'W

162°57'W
162°57'W
162°55'w
162°55'W
162°53'W
162°53'w
162°51'W
162°51'W
162°49'W
162°49'W

163°00'w
163°00'W
163°02'w
163°02'W
163°04'W
163°04'W
163°06'W
163°06'wW
163°08'W
163°08'W

157°27'w
158°46'W
158°58'W
160°07'W
160°08'w
160°47'W
162°15'w
162°59'w
163°37'W
164°22'W




1150
1218
1225
1239
1258
1315
1334
1342
1404
1421
1458
1519
1521
1543
1552
1603
1606
1610
1615
1621
1631
1637
1700
1703
1707
1758

IX.

1031
1035
1042
1047
1050
1058
1102
1109
1121
1137
1140
1141
1152
1204
1207
1217
1220
1222
1236
1251

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

P2V Survey, 9 April 1976
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56°52'N
56°07'N
56°14'N
56°44'N
56°15'N
56°40'N
56°06'N
56°06'N
56°40'N
56°07'N
56°52'N
56°17'N
56°17'N
56°51'N
56°35'N
56°18'N
56°13'N
56°19'N
56°17'N
56°13'N
56°13'N
56°28'N
56°29'N
56°36'N
56°39'N
58°31'N

58°18'N
58°14'N
57°58'N
57°46'N
57°39'N
57°26'N
57°15'N
57°09'N
56°48'N
56°18'N
56°10'N
56°12'N
56°11'N
56°34'N
56°31'N
56°09'N
56°03'N
56°04'N
56°30'N
56°08'N

164°22'W
165°43'W
165°56'W
165°55'W
166°48'W
167°30'W
168°17'W
167°44'W
166°30'W
165°31'W
163°07'w
162°06'W
161°55'W
160°43'W
160°16'W
160°40'W
160°48'W
161°00'W
161°14'W
161°40'W
162°10'W
162°09'w
160°26'W
160°20'w
160°02'W
159°08'W

157°56'W
158°14'W
158°57'w
158°00'W
158°11'w
158°42'W
158°41'W
159°13'W
159°44'W
160°31'W
160°35'W
160°37'W
161°26'W
162°06'W
162°14'W
162°20'w
162°20'W
162°25'W
163°11'w
163°55'w




1300
1310
1337
1358
1408
1419
1433
1503
1523
1534
1558
1603
1630
1654
1714
1753
1800
1840
1904
1912

0924
0925
1007
1101
1136
1140
1150
1218
1259
1317
1357
1431
1447
1627
1630
1708
1747

XT.

1307
1339
1356
1407
1421
1435

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

P2V Survey, 11 April 1976
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56°23'N
56°46'N
56°03'N
56°36'N
56°21'N
56°45'N
57°09'N
56°21'N
56°49'N
57°11'N
56°31'N
56°39'N
57°43'N
57°00'N
56°50'N
56°34'N
56°30'N

56°30'N

56°28'N
56°09'N

56°19'N
56°20'N
56°20'N
56°47'N
57°00'N
56°53'N
57°11'W
58°09'N
57°19'N
57°03'N
56°45'N
56°46'N
56°12'N
56°12'N
56°19'N
57°00'N
58°12'N

58°15'N
57°16'N
56°42'N
56°14'N
56°45'N
56°15'N

164°23'w
164°22'y
165°38'w
166°47'W
167°21'y
167°25'w
168°03'w
169°36'W
170°42'w
170°%46'wW
171°59'w
172°12'w
172°14'w
171°18'w
169°58'w
167°27'W
166°57'W
164°19'w
162°40'W
162°46'W

163°49'yw
163°52'yw
166°42'W
170°00'w
172°13'w
172°26'w
172°52'y
172°46'w
169°57'w
168°31'W
165°35'w
163°00'W
163°00'wW
162°32'y
162°31'w
160°00'w
157°54'yw

157°48'w
160°18'w
161°37'w
161°41'W
161°52'W
161°51'w




1452
1505
1507
1522
1537
1554
1608
1611

X171,

1002
1012
1026
1043
1059
1129
1204
1225
1237
1250
1310
1320
1323
1335
1349
1403
1405
1422
1438
1456
1512
1531
1550
1607
1626
1629
1647
1710
1716

XIII.

1127
1136
1142
1152
1201
1203
1231
1235
1245

7
8
9
10
11
12
13
14

P2V Survey, 19 April 1976
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P2V Survey, 20 April 1976
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56°45'N
56°14'N
56°15'N
56°45'N
56°14'N
56°45'N
56°16'N
56°08'N

55°52'N
56°18'N
56°52'N
56°18'N
56°53'N
56°53'N
56°53'N
56°54'N
56°30'N
56°27'N
56°24'N
56°19'N
56°18'N
56°18'N
56°50'N
56°25'N
56°24'N
57°00'N
56°25'N
57°01'N
56°25'N
57°00'N
56°19'N
57°00'N
56°19'N
56°22'N
57°01'N
56°09'N
55°55'N

55°53'N
56°09'N
56°11'N
56°11'N
56°10'N
56°14'N
56°15'N
56°20'N
56°23'N

162°02'W
162°03'W
162°10'W
162°09'W
162°37'W
162°37'W
163°23'W
163°22'W

162°50'W
162°56'W
162°55'W
163°10'W
163°10'W
165°06'W
167°29'W
169°00'W
168°59'W
168°02'W
166°38'W
165°52'W
165°38'w
164°49'W
164°50'W
164°24'W
164°16'W
164°16'W
164°00'W
163°59'W
163°47'W
163°45'W
163°12'W
163°10'W
162°56'W
162°54'W
162°52'W
162°50'W
162°52'W

162°35'W
162°30'W
162°56'W
163°40'W
164°17'W
164°19'W
166°24'W
166°34'W
167°13'W



1255
1301
1319
1330
1339
1346
1402
1419
1448
1509
1605
1611
1712
1740
1824
1942
2014
2025

XIV.

1102
1105
1138
1153
1237
1310
1336
1434
1441
1506
1515
1550
1609
1614
1635
1655
1806
1815
1819
1821
1845
1859
1903

1115
1123
1141
1148
1246
1315

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

P2V Survey, 21 April 1976
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P2V Survey, 23 April 1976
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56°23'N
56°35'N
56°35'N
56°37'N
56°36'N
56°50'N
56°50'N
57°29'N
57°31l'N
58°20'N
58°20'N
58°31'N
58°20'N
57°48'N
57°03'N
56°20'N
56°20'N
55°52'N

56°06'N
56°10'N
57°02'N
57°17'N
58°01'N
58°01'N
58°30'N
58°41'N
58°59'N
59°00'N
59°20'N
59°20'N
58°55'N
58°42'N
58°24'N
58°06'N
57°11'N
57°07'N
57°05'N
57°00'N
56°49'N
56°22'N
58°18'N

55°50'N
56°12'N
56°00'N
56°07'N
58°01'N
58°27'N

168°02'W
168°04'W
169°27'W
169°50'W
170°55'W
171°01'w
172°14'W
172°14'W
174°30'W
174°31'W
178°39'W
178°40'W
174°29'W
172°43'W
170°23'W
165°00'W
162°49'W
162°47'W

163°01'W
163°03'W
165°05'W
166°03'W
169°03'W
172°02'W
174°00'W
178°48'w
178°51'W
178°58'E
178°58'E
177°59'W
176°24'y
176°22'W
174°26'W
172°58'W
167°09'W
166°30'W
166°09'W
166°00'W
164°00'W
163°38'W
163°24'W

162°55'W
163°01'W
164°09'W
163°58'W
161°00'W
158°18'W




XVI. Helicopter Survey, Bell 206, 28 March 1977

1352
1410
1413
1437
1438
1515
1517
1524
1530

XVII.

1341
1357
1359
1418
1420
1436
1438
1457

XVIII. Helicopter Survey, Bell 206, 21 April

1832
1841
1844
1859
1905
1916
1926
1942
1950

XIX.

1008
1018
1027
1040
1048
1140
1200
1222
1235
1258

XX.

1356
1407
1412
1418
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Helicopter Survey, Bell 206, 30 March
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59°08'N
59°08'N
59°10'N
59°10'N
59°12'N
59°12'N
59°14'N
59°14'N
59°08'N

1977

58°20'N
58°20'N
58°22'N
58°22'N
58°24'N
58°24'N
58°26'N
58°26'N

1977

57°45'N
57°45'N
57°49'W
57°49'N
57°45'N
57°45'N
57°47'N
57°47'N
57°45.4'N

Helicopter Survey, Bell 206, 23 April 1977
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Helicopter Survey, Bell 206, 23 April 1977
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58°28.0'N
58°41,6'N
58°48.7'N
58°52.9'N

169°35'W
170°10'W
170°10'w
169°00'W
169°00'W
169°51'W
169°50'W
169°30'w
169°33'W

164°50'W
165°26'W
165°26'W
164°50'w
164°50'W
165°26'W
165°26'W
164°50'W

164°55'w
165°11'W
165°11'w
164°34'W
164°55'W
164°34'W
165°11'w
164°34'W
164°45,3'W

169°59.
169°55.
169°54.
169°50.
169°46.
169°53.
169°55.
169°59.
169°57.
169°42,
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169°41.3
169°51.1
169°48.6
169°50.1




1425 5
1440 6
1457 7
1506 8
1520 9
1523 10
1536 11
1610 12
1620 13
1623 14
1631 15

58°58.0'N
58°57.5'N
58°53.8'N
58°49.2'N
58°40.1'N
58°37.5'N
58°30.0'N
58°29.1'N
58°41.2'N
58°43.8'N
58°52.3'N

XXI. Helicopter Survey, Bell 206, 24 April 1977

1258 1 58°30.9'N
1303 2 58°31.6'N
1310 3 58°37.2'N
1312 4 58°38.6'N
1317 5 58°42.1'N
1321 6 58°43.6'N
1328 7 58°48.4'N
1335 8 58°51.8'N
1345 9 58°57.2'N
1351 10 58°56.3'N
1415 11 58°54,.6'N
1508 12 58°33,9'N
XXII. Helicopter Survey, Bell 206, 24 April 1977

1550 1 58°29.3'N
1554 2 58°29.6'N
1556 3 58°31.2'N
1601 4 58°35.0'N
1606 5 58°40.2'N
1637 6 58°34,0'N
1640 7 58°30.6N
1720 8 58°34.9'N
1732 9 58°40.2'N
1737 10 58°44.1'N
1742 11 58°46.7'N
1749 12 58°50.3'N
1756 13 58°51.5"'N
1802 14 58°49,2'N
1806 15 58°46.7'N
1810 16 58°44,6'N
1820 17 58°45.0'N
1825 18 58°40.3'N
XXI11. Helicopter Survey, Bell 206, 25 April 1977

1556 1 58°29.7'N
1558 2 58°32,2'N
1604 3 58°40.6'N
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169°55.0'W
169°56.6'W
169°49.3'W
169°48.6'W
169°43.9'W
169°42.8'W
169°39.9'W
169°41.9'W
169°46.4'W
169°47.7'W

169°25,7'W
169°27.3'W
169°31.2'w
169°37.2'W
169°40.5'W
169°32.3'W
169°26.5'W
169°28.8'w
169°37.3'W
169°38.7'W
169°34.8'w
169°32.7'W
169°23.8'W
169°24.6'W
169°28.4'W
169°27.6'W
169°28.1'W
169°28.9'W

169°14.3'W
169°16.3'W
169°12.7'W




1609
1611
1613
1625
1634
1636
1638
1650
1702
1705
1708
1710
1720
1802
1825

XIV.

0808
0815
0818
0835
0842
0853
0900
0914
0929
0936
0943
0946
0958
1009
1031
1034
1045
1054
1101

1835
1839
1846
1857
1858
1905
1908
1926
1951
1955
2001
2007
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169°12.7'W
169°11.8'W
169°07.9'w
169°06.6'W

173°54.1'W
174°05.2'W
174°05.6'W
174°06.0'W
174°04.5'W
174°06.6'W
174°03.9'w
174°01.7'w
174°00.2'W
174°00.0'W
174°01.9'W
173°58.3'w
173°56.4'W
173°51.5'W
173°57.3'W

173°58.6'W

174°00.4'W
174°00.8'W
173°59.3'W

174°23.7
174°26.9
174°26.3
174°31.2
174°32.8
174°32.8
174°32.4
174°37.0
174°37.5"'
174°39.1'W
174°40.1'W
174°40.7'W

e T Y

mZgEasaEsE



2022 13 59°52.8'N 174°37.4'W
2034 14 59°52.3'N 174°44.8'W
2041 15 59°46.8'N 174°47 ,0'W
2049 16 59°42,1'N 174°45.5'W
2100 17 59°44.9'N 174°33.7'W
2102 18 59°43.0'N 174°30.6'W
2115 19 59°47.4'N 174°25.3'W
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Appendix II.

Boundary peints and area (mautical miles)2 of sectors within which surveys for spotted
seals were flown in the P-2V aircraft, April 8-23, 1976.

Total
Area Dates of Total area length of
Sector Boundary points sector survey flights surveyed transects
Number Longitude Latitude (M2) within sector (NM<) (M)
1 161°35'00"W - 162°45'0Q0"W 56°14'00"N - 56°45'00"N 1209 17 April 1976 111.3 252.9
2 162°45'00"W - 165°00'00"W 56°17'36"N - 57°00'00"N 3152 19 April 1976(am)* 51.0 115.9
19 April 1976(pm) 109.8 249.6
3 162°45'00"W - 164°00'00"W 56°00'00"N - 56°25'00"N 1053 17 April 1976 9.37 21.3
19 April 1976 38.32 87.1
20 April 1976 44,97 102.2
21 April 1976 18.30 41.6
23 April 1976 31.94 72.6
4 165°00'00"W - 169°00'00"W 56°00'00"N - 57°00'00"N 8018 19 April 1976 127.1 288.8
20 April 1976 107.8 245.0
21 April 1976 14.5 33.0
5 165°00'00"W - 169°00'00"W 57°00'00™N - 58°00'00"N 7823 21 April 1976 106.88 242.9
6 169°00'00"W - 172°00'00"W 56°30'00"N - 57°30'00"N 5925 20 April 1976 91.78 208.6
7 169°00'00"W - 172°00'00"W 57°30'00"N - 58°10'00"N 3855 21 April 1976 85.9 195.3
8 172°00'00"W - 176°00'00"W 56°50'00"N - 58°10'00"N 6310 20 April 1976 156.6 355.8
{at eastern end) 21 April 1976 116.5 264.8
58°20'00"N - 58°40'00'"N
(at western end)
9 176°00'00"W - 178°55'Q0"E 58°20'00"N - 58°31'00"N 1757 20 April 1976 78.72 178.9
10 176°00'00"W - 178°55'00"E 58°35'00"N - 59°20'00"N 7088 21 April 1976 161.4 366.8
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Appendix IT,

Continued.

11 160°00°'00"W — 161°35'00"W 56°00'00"N - 57°00'00"N 3165 8 April 1976 122.9 279.2
9 April 1976 30.5 69.3

11 April 1976 25.3 57.6

12 157°40'00"W — 160°00'00"W 56°30'00™N - 58°40'00"N 9767 8 April 1976 79.4 180.4
9 April 1976 60.2 137.6

11 April 1976 43.6 99.0

13 161°35'00"W - 162°45'00"W 56°00'00"N - 56°40'00"N 1565 8 April 1976 63.1 143.3
9 April 1976 41.3 93.9

11 April 1976 18.5 42.1

14 162°45'00"W - 165°00'00"W 56°08'00"N - 57°00'00"N 3907 8 April 1976 92.0 209.0
9 April 1976 91.1 207.2

11 April 1976 61.6 140.1

15 165°00'00"W - 169°00'00"W 56°00'00"N - 57°10'00"N 9310 8 April 1976 146.8 333.7
9 April 1976 149.8 339.9

11 April 1976 118.8 270.0

16 169°00'00"W - 172°00'00"W 56°20'00"N - 58°00'00"N 9800 9 April 1976 119.0 270.5
11 April 1976 91.8 208.7

17 172°00'00"W - 173°00'00"W 56°30'00"N - 58°10'00"N 3238 9 April 1976 38.2 86.9
11 April 1976 44,7 101.6

#*Data from this flight were not used.
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Appendix III. Boundary points and area (NMz) of sectors within which surveys for walruses were flowm
in the P-2V aircraft, April 8-23, 1976.

Total
Area Dates of Total area length of
Sector Boundary poiats of sector survey flights surveyed transects
Number Longitude Latitude (NMZ) within sector (NMZ) (M)
1 157°40'W - 160°00'W 56°30'N - 58°40'N 6382 8 April 158.8 180.4
9 April 120.3 136.7
11 April 87.1 99.0
17 April 67.7 76.9
2 160°00'W - 161°35'W 56°00'N — 57°00'N 2708 8 April 221.0 251.1
9 April 61.0 69.3
11 April 50.7 57.6
17 April 24.2 27.5
3 160°00'W - 160°30'w 57°00'N - 58°00'N 966 8 April 48.3 54.9
17 April 33.1 37.6
4 161°35'W - 162°45'W 56°00'N - 56°45'N 1764 8 April 126.2 143.3
9 April 82.6 93.9
11 April 37.0 42,1
17 April 226.5 257.4
20 April 22.1 25.1
5 162°45'W - 165°00'W 56°08'N ~ 57°00'N 3869 8 April 183.9 209.0
9 April 182.3 207.2
11 April 123.3 140.1
17 April 611.5 654.9
21 April . 33 29
6 165°00'W - 169°00'W 56°00'N - 57°00'N 7932 8 April 293.7 333.7
9 April 276.8 314.6
11 April 207.0 235.2
19 April 254.2 288.8
20 April 303.6 345.0

21 April 29.0 33.0
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Appendix III. Continued.

7 165°00'W - 169°00'W

8 169°00'W - 172°00'W

9 172°00'w - 180°00'W

57°00'N - 58°00'N

56°30'N - 58110'N

56°30'N - 58°00'N
(at eastern end)
59°00'N - 59°20'N
(at western end)

7728

9675

13504

11
21

11
20
21

11
20
21

April
April
April

Apriil
April
April
April

April
April
April
April

21.8
30.7
215.8

238.0
183.6
183.6
172.0

98.5
106.0
467.3
503.8

24,
34,
245,

270.
208.
208,
195,

102.
120.
531.
572.
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Appendix IV.

Weather conditions during survey periods recorded at indicated stations.

Positions
recorded in the column indicating reporting locations are for the 0SS SURVEYOR, which
was in the survey area.

Wind
Visibiliby Direction  Velocity Temp Corrected
Date Location Time Sky (nautical miles) (degrees) (knots) (°F) temperature*
27-111-76 55°51'N 1600 partly 7 330 8 18 10
164°24'W cloudy
8-1v-76 King Salmon 1100 cloudy .75 260 06 32 26
Cold Bay 1300 cloudy .50 270 20 30 10
St. _Paul 1300 cloudy 7 330 19 16 -3
9-1V-76 King Salmon 1400 cloudy 30 270 7 35 28
Cold Bay 1300 cloudy 1.25 130 14 31 17
St. Paul 1300 partly 7 120 3 22 19
cloudy
11-IV-76 King Salmon 1400 cloudy 13 250 13 35 22
Cold Bay 1300 partly 25 240 10 36 26
cloudy
St. Paul 1300 partly 7 300 17 18 1+
cloudy
17-IV-76 King Salmon 1100 partly 40 140 6 44 38
cloudy
Cold Bay 1300 partly 7 150 15 37 23
cloudy
19-1v-76  Ccld Bay 13060 cloudy 7 300 8 32 24
St. Paul 1300 clear 7 040 7 23 16
57°11'N 1300 partly 7 050 10 23 13
172°53'W cloudy
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Appendix IV. Continued.
Wind
Visibility Direction Velocity Temp Corrected
Date Location Time Sky (nautical miles) (degrees) (knots) (°F) temperature®
20-I1v-76  Cold Bay 1300 cloudy 10 140 13 37 24
St. Paul 1300 cloudy 7 040 10 22 12
57°19'N 1300 cloudy 6 065 9 24 15
173°19'W
21-IV-76  Cold Bay 1300 partly unlimited 180 12 41 29
cloudy
St. Paul 1300 cloudy 7 010 13 21 8
57°04™N 1300 cloudy 3.5 050 11 20 9
173°08'W
23-IV-76  Cold Bay 1300 partly 7 350 7 20 13
cloudy
56°04'N 1300 partly 6 340 9 19 10
163°01'w cloudy
King Salmon 1400 cloudy 20 260 15 30 15
24-1V-76  56°00'N 1300 partly 10 300 8 21 13
163°22'w cloudy
56°24'N 1500 partly 10 310 7 26 19
162°27'W cloudy
25-Tv-76  55°53'N 1300 partly 5 010 8 33 25
162°57'W cloudy
55°50'N 1600 partly 5 355 10 30 21
163°00'wW cloudy
28-I1I-77 55°08'N 1400 cloudy 5 255 10 35 25

169°35'W
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Appendix IV. Continued.
Wind
Visibility Direction  Velocity Temp Corrected

Date Location Time Sky (nautical miles) (degrees) (knots) (°F) temperature#®

30-I11-77 58°22'N 1400 cloudy 0.8 035 9 29 20
165°26'W '

21-1v-77 57°45'N 1800 cloudy 5 153 27.5 33 5.5
164°55'W

23-1V-77 58°13'N 1100 cloudy 6 213 6 32 26
169°59'W
58°42'N 1400 partly 5 210 5 32 27
169°19'w cloudy

24-IV-77 58°30'N 1300 partly 15 259 10.5 30 19.5
169°19'W cloudy
58°35'N 1600 clear 15 235 8.0 30 22
169°37'W

25-IV-77  58°40'N 1600 partly 8 135 11 30 19
169°13'wW cloudy

27-1V-77 59°36'N 0900 cloudy 8 085 22 29 7
174°04'W
59°45'N 1900 cloudy 8 080 30 29 1
174°33'W

*Corrected temperature, as used here, is the dry bulb thermometer temperature minus the recorded wind velocity.
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I. Task Objectives

The investigation of trophic relationships among ice inhabiting
phocids is addressed to the following task objectives:

1. Compilation of existing literature and unpublished data on
food habits of ringed seals, bearded seals, spotted seals
and ribbon seals. In addition, available information on
distribution, abundance and natural history of potentially
important prey species is being gathered.

2. Collection of sufficient specimen material (stomachs) for
determination of the spectrum of prey items utilized by
the seal species being studied throughout their geographic
range and during all times of year. The contents of seal
stomachs are sorted, identified and quantified. This
information will be analyzed for geographical and temporal
variability in prey utilization patterns as well as for
species, sex and age related dietary differences,

3. Analysis of feeding patterns in relation to distribution,
abundance and other life history parameters of key prey
species. This involves determination of the degree of
selectivity demonstrated by each species of seal as well as
the availability and suitability of primary and alternative
food sources. To whatever extent possible the effect of
seal foraging activities on populations of prey species will
be examined in light of observed rates of food consumption
and foraging behavior. The accomplishment of this objective
is largely dependent on information gathered by other OCSEAP
projects involving benthic and planktonic organisms.

4. Analysis of trophic interactions among these species and
other potential competitors such as walruses, whales, marine
birds, fishes and humans., Input from other OCSEAP studies
will be critical in this phase of the project.

With the understanding thus obtained of the trophic interrelation-
ships of ice inhabiting phocids in the Bering~Chukchi and Beaufort
marine systems, we will evaluate the probable kinds and magnitude of
effects of 0CS development on these species of seals. This will involve
both direct effects such as disruption of habitat in critical feeding
areas or alterations of populations of key prey species and indirect
effects such as influence on populations of competitors for food resources,

IT. Field and Laboratory Activities

Field activities during March to June 1977 were extensive, NOAA
ships were utilized for ice front collections., Seal stomach samples and
fish and invertebrate reference material were collected in Bristol Bay
and the southcentral Bering Sea from the SURVEYOR in March and April,
and in the Bering Sea ice remnants from the DISCOVERER in May and June.
A helicopter was utilized to make a March collection in Norton Sound and
an April collection from Barrow. Village collections of seal specimen
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material were made at Pt. Hope, Nome and Shishmaref. See Fig. 1 for
sample localities.

Laboratory activities consisted of intermittent processing of
stomach samples and of working up trawl specimens for reference material.
Considerable lab work was done while on board ships. All stomachs
collected on the SURVEYOR and DISCOVERER were processed in the field, as
were all trawls.

Data management occurred on an ongoing basis., Specimen records and
stomach contents data sheets were completed in the field when possible
and submitted for keypunching immediately upon return to Fairbanks.
Final corrections were made on previously submitted data and this data
was resubmitted. Data was requested from other projects through EDS and
incorporated into our existing knmowledge of distribution and abundance
of key prey species.

Table 1 provides a complete listing of field and laboratory activities
during spring quarter 1977. Dates and personnel are included.

Methods

Field collection procedures at coastal hunting villages and methods
for laboratory analysis of specimen material are described in our 1977
annual report for RU #232. The SURVEYOR and DISCOVERER cruises were
utilized to collect seals for food habits, parasitology and natural
history information (RU#s 230, 232, and 194) and to do aerial surveys in
conjunction with RU#s 230 and 248. Most of the collection of seals on
the SURVEYOR was done with the aid of a Bell 206 helicopter. Some spotted
seals were taken in the water from the Boston whaler in more open areas.
A1l hunting on the DISCOVERER was done from small boats. Animals were
collected, returned to the ship and processed. Stomach contents were
analyzed immediately. TIn addition, contents of the small intestines
were examined for otoliths. In cases where the stomach was empty this
sometimes provided information on recent diet.

Bottom sampling for fishes and invertebrates was conducted on both
the SURVEYOR and DISCOVERER with a 16 foot otter trawl, Trawls were of
20 minute duration, at a ship speed of 3-4 knots. Contents of each
trawl were identified, enumerated, weighed and representative specimens
of organisms retained. Fish were measured, weighed and the otoliths
removed and measured to determine otolith size to fish size relationships.
Some fish were preserved as reference specimens and some were frozen to
provide skeletal parts for comparative identification purposes.

Hunting out of Barrow was done exclusively from a Bell 206 heli-
copter with a fixed wing cover plane. Large areas of ice could be
surveyed and hunted in this manner. Specimen material was frozen and
sent to the Fairbanks lab for workup.

Whenever feasible when collections were made by ADF&G personnel,
usable meat from seals was given to residents of coastal communities.
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Figure 1, Locations from which seals were collected during this quarter.




Table 1.

Field and laboratory activities from 10 March to 15 June 1977.

Activity

Date

Personnel

Bering Sea/Bristol Bay ice front
cruise on SURVEYOR, collection of
specimens and otter trawls

Specimen collection in Norton
Sound with Bell 206 helicopter

Specimen collection in Barrow/
Beaufort Sea with Bell 206
helicopter

Specimen collection at Pt. Hope
in conjunction with bowhead
whale studies

North Bering Sea ice remnant
cruise on DISCOVERER, collection
of specimens and otter trawls

Specimen collection Nome/
Norton Sound

Specimen collection at Barrow/
Beaufort Sea

Spécimen collection at Wales and
Shishmaref

15 March - 3 May

8 March - 20 March

4 April - 14 April

15 April = 2 June

18 May - 13 June

28 May - 10 June
10 June - 20 June

10 June - on going

Laboratory processing of specimen Continuous

material - seal stomachs, inverte-

brates and fish material, reference

collections

Compilation and analysis of data
Data management - transcription,
keypunching, taping, format

changes, etc.

Preparation of quarterly report

Intermittent

Continuous

L.

K.

K.
J.

. Burns,

. Lowry, K. Frost,
. Burns, E. Muktoyuk

T. Eley

. Eley

. Seaman

. Lowry

. Frost, E. Muktoyuk

. Eley, J. Burns

Seaman

. Frost, L. Lowry

Lowry, K. Frost

Frost

Frost, L. Lowry,
Burns
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Data Collected or Analyzed

Table 2 summarizes the results of our collection efforts from 1
March to 15 June 1977. A total of 115 stomachs was collected. TForty-
one were from the Bering Sea, 37 from Norton Sound, 29 from the Chukchi
Sea and 8 from the Barrow area.

Table 2. Seal stomachs collected during the period 1 March to 15 June
1976. Not all stomachs contained food.

Phoca Phoca Phoca
(Pusa) Erignathus vitulina (Histriophoca)
Location hispida barbatus largha fasciata
Central Bering Sea/ 1 7 9 8
Bristol Bay (SURVEYOR)
Central Bering Sea 2 0 8 6
(DISCOVERER)
Norton Sound/Nome 22 5 0 0
(Bell 206)
Nome - June 6 4 0 0
Pt. Hope 29 0 0 0
Barrow/Beaufort Sea 4 4 0 0
(Bell 206)
Total 64 20 17 14

Forty-five otter trawls were conducted on the SURVEYOR cruises in
March and April. Seven of these trawls were from an area south of St.
Matthew Tsland at 59°N 173°W. Nine trawls were done north of the Pribilof
Islands at 58°30'N, 169°30'W and six trawls were done southwest of Cape
Newenham at 57°45'N, 165°W. Twelve trawls were conducted in Bristol Bay
and 11 were done in transit from Unimak Pass to ice stations.

Thirty-six trawls were conducted from the DISCOVERER. Twenty of
the trawls were made in the ice front between 60° and 61° north latitude.
The remainder were done in transit to and from the ice edge.

Otoliths were collected from any unusual fish, Serles of otoliths
were taken from different size classes of pollock and eelpouts for use
in determining age and size of fish in relationship to otolith character-
isties. Length frequencies, individual fish weights and lengths, and
stomach contents were determined for gadids, eelpouts, sculpins and
capelin. Weights, carapace lengths, sex and reproductive state were
noted for several species of crabs and shrimps.
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Figure 2. Map of the Chukchi and Beaufort Seas showing specimen collection locations.



Table 3. Food items identified from stomachs of 10 bearded seals
taken in the Beaufort and northern Chukchi Seas. Data are
expressed in part A as percent of total volume of contents
made up by each species or group. Part B indicates the species
composition of fishes expressed as percent of the total
number of fishes identified.

N. Chukchi W. Beaufort W. Beaufort
DISCOVERER ALPHA HELIX Barrow
August 1976 September 1973 April 1977
n=1 n=7 n=2
Food Item %7 vol/# % vol/# % vol/#
A. Gastropods Total * * 1.3
Buccinum sp. * * 1.3
Others * *
Octopus sp, * 19.3
Amphipods Total 1.5 7.2
Brachyuran Crabs Total 47.0 31.2 29.3
Chionoecetes opilio 20.6 3.7 18.6
Hyas coarctatus 5.8 16.7 10.7
F. Majidae 20.6 10.8
Hermit Crabs Total 11,0 ® 37.2
Shrimp Total 5.4 50.3 3.9
Eualus gaimardii 2.4
Sclerocrangon boreas * 50,2
Sabinea septemcarinata 3.9
Argis dentata 2.3
Others * *
Other Invertebrates 4.7 11.2 1.2
Invertebrates total 70.3 94.2 99.4
Fishes Total 29.4 2.2 *
B. Fishes
Lycodes sp. 90.9 3.4 94.4
Boreogadus saida _ 96.4
F. Cottidae 9.1 5.6
Lumpenus fabricii *
Total number of fishes 22 477 18
identified
Mean volume of contents 655,5 94.6 139.7

#* Indicates food items which constituted less than one percent of the
total volume.
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Table 4. Food items identified from stomachs of six ringed seals
collected in the Beaufort and northern Chukchi Seas. Data
are expressed in the same manner as in Table 3.

N. Chukchi W. Beaufort W. Beaufort
DISCOVERER Barrow Barrow
August 1976 February 1977 April 1977
n=2 n=1 n =73
Food Item % vol/# % vol/# % voll#
A. Amphipods Total 1.8 42.8 54.3
Gammarus wilkitzkii 18.6 44.8
Others 1.8 24,2 9.5
Mysids Total & 44.9
Mysis littoralis 44,6
Other % *
Shrimp Total 84.2 7.1
Eualus gaimardii 79.1
Fualus macilenta 4,1
Others 1.0 7.1
Invertebrates Total 86.0 50.0 99.2
Fishes Total’ 13.2 50.0 *
B. Boreogadus saida 100.0 98.2
F. Cottidae 1.8
Total number of fishes 7 55 1
identified
Mean volume of contents 75.9 14.0 172.5
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I1I. Results

Most of this quarter was devoted to collection efforts in the
field. However, with renewed emphasis in the Beaufort and Chukchi Seas
in mind, all samples from that area were processed and analyzed. In
addition a previous collection made from the R/V ALPHA HELIX in 1973
near Point Barrow was analyzed. Results of these collections will be
reported below. Results of the southwestern Bering Sea collections will
be reported at a later date.

Beaufort/Chukchi Seas - Bearded Seals

The stomach contents of nine bearded seals from the Barrow area and one
from the northern Chukchi Sea were amalyzed. Results of these analyses
appear in Table 3. Collection locations are shown in Fig. 2.

All nine Beaufort Sea/northeastern Chukchi Sea specimens were
collected within 50 miles of Point Barrow, Seven were taken in September
1973 on a pre OCS ALPHA HELIX cruise and two in mid-April of this year.
In both samples invertebrates made up more than 94 percent of the diet.
Brachyuran crabs (Chionoecetes opilio and Hyas coarctatus) accounted for
about 30 percent of the diet at both times of the year. In the September
ALPHA HELIX sample the crangonid shrimp Sclerocrangon boreas was the
other most abundant food item, comprising 50 percent of the volume of
stomach contents. In April hermit crabs and Octopus sp. were major food
items. Only very small amounts of recently ingested fish were present
in the stomachs examined. However, in several of the stomachs large
numbers of fish otoliths were present indicating that fish had been
eaten in recent meals. Otoliths of polar cod (Boreogadus saida) were
the most common in the September sample whereas those of eelpouts (Lycodes
Sp.) were most common in April.

The single bearded seal collected in the northern Chukchi Sea in
August had eaten almost 50 percent spider crabs and tanner crabs, and
lesser amounts of hermit crabs. In addition 30 percent of the stomach
contents was fish, primarily eelpouts.

Ringed Seals

Four ringed seals were collected in the northeastern Chukchi Sea
and western Beaufort Sea off Barrow; one was taken in February and the
other three in April. In August two ringed seals were collected in the
northern Chukchi Sea at the ice edge. Table 4 presents the results of
stomach contents analyses. Fig. 2 shows collection locations.

The seal taken in February at Barrow had eaten 50 percent inverte-~
brates, almost all amphipods, and 50 percent fish, almost exclusively
polar cod, Of the three seals taken in April one had eaten mostly
amphipods, one mostly mysids and the third very small amounts of both.
Although no fish material was present in the stomachs, polar cod and
eelpout otoliths were found in the intestines indicating previous meals
of fish.




The Chukchi Sea ringed seal stomachs contained shrimp and polar
cod. One seal had eaten all polar cod and the other almost all shrimp
(Eualus gaimardii). There were numerous polar cod otoliths in the
intestine of the latter animal.

IV. Discussion of Results

Beaufort Sea

Specimens analyzed from the Beaufort Sea this quarter increased our
sample size from that area considerably (see Final report of Beaufort
Sea activities RU #232). Previously only three bearded seal stomachs
had been examined. An additional nine were examined this quarter. The
total of ringed seals was raised from 21 to 25, and the first midwinter
(February) sample was obtained.

Sample sizes are so small in all collections that it is as yet
impossible to separate temporal differences in diet from day to day
variation in spectrum of prey items consumed. The three bearded seal
stomachs previously examined had eaten no crabs but instead isopods,
crangonid shrimps, amphipods and both polar and saffron cods.

In our Beaufort Sea report we suggested that other potential food
items of bearded seals might be brachyuran crabs, gastropods, octopus,
crangonid shrimps and demersal fishes. Table 3 confirms this specula-
tion. Brachyuran crabs were important in all months and all samples.
Octopus were common in the April sample, and eelpouts, an apparently
numerous Beaufort Sea demersal fish, were also eaten in April. As in
the previous stomachs examined crangonid shrimps and polar cod were also
eaten in quantity.

Ringed seals previously reported on (Beaufort Sea Final Report)
were taken in late spring and summer months. Euphausiids were by far
the most common food item. Mysids, amphipods and polar cod were eaten
but not in as great a quantity as euphausiids. The four winter and
early spring seals reported in Table 4 had also eaten mysids, amphipods
and polar cod, but no euphausiids. Euphausiids may be found near shore
in highest concentrations during spawning in May through August and it
is probable that these seals were collected before such concentrations
were available.

V. Problems Encountered/Recommended Changes
None.
VI. Estimates of Funds Expended

As of May 30 we have expended approximately the following amounts
during FY77.

Salaries and benefits - $46,100
Travel and per diem - 6,029
Contractual services - 5,697
Commodities - 2,574
Equipment - 270

Total expenditures

1

$60,682




QUARTERLY REPORT

Contract #03-5-022-69

Research Unit #243

Reporting Period Apr. 1 thru June 30, 1977
Number of Pages - 6

Population Assessment, Ecology and Trophic
Relationships of Steller Sea Lions in
the Gulf of Alaska

Principal Investigators:

Donald G, Calkins, Alaska Department of Fish and Game
Kenneth W. Pitcher, Alaska Department of Fish and Game

June 30, 1977

144




Task Objectives

To determine numbers and biomass of Steller sea lions in the Gulf
of Alaska., To establish sex and age composition of groups of sea
lions utilizing the various rookeries and hauling grounds. To
determine patterns of animal movement, population identity and
population discreteness of sea lions in the Gulf. To determine

changes in seasonal distribution.

To investigate population productivity and growth rates of Steller
sea lions in the Gulf of Alaska with emphasis on determining; age
of sexual maturity, overall birth rates, duration of reproductive

activity and survival rates for various sex and age classes.

To determine food habits of Steller sea lions in the Gulf of Alaska
with emphasis on variation with season and habitat type. An effort
will be made to relate food habits with prey abundance and distribution.

Effects of sea lion predation on prey populations will be examined.

To incidentally collect information on pathology, environmental

contaminant loads, critical habitat and fishery depredations.
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IT. Field or Laboratory Activities

Ship schedule

1. M.V. Resolution ADF&G research vessel

a. Apr. 25 through May 5, 1977

2. M.V. Resolution ADF&G research vessel

a. May 19 through May 28

Scientific Parties

1. April 25 through 5 May 1977

a. Donald G. Calkins, Alaska Dept. of Fish & Game
Principal Investigator

b. Kenneth Pitcher, Alaska Dept. of Fish & Game
Co-Principal Investigator

c. Roger Aulabaugh, Alaska Dept. of Fish & Game
Collecting and survey crew

d. Dennis McAllister, Alaska Dept. of Fish & Game
Collecting and survey crew

e. Allan Egbert, Alaska Dept. of Fish & Game

Collecting and survey crew
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2. May 19 through May 28

a. Donald Calkins, Alaska Dept. of Fish & Game
Principal Investigator

b. Kenneth Pitcher, Alaska Dept. of Fish & Game
Co-Principal Investigator

c. Roger Aulabaugh, Alaska Dept. of Fish & Game
Collecting crew

d. Karl Schneider, Alaska Dept. of Fish & Game
Collecting crew

e. Ben Ballenger, Alaska Dept. of Fish & Game
Collecting crew

£. Edward Klinkhart, Alaska Dept. of Fish & Game

Collecting crew

D. Methods

1. Sex and age composition counts - each hauling area which
was accessible by helicopter was visited. A ground party
was landed on the area and counts were made of the animals in

the area, separating them by sex and age class where possible.

2. Search for branded animals - while the animals were being

counted, they were inspected for brands.

3. Collection of samples - sea lions are collected from the
rookery or hauling areas by the use of helicopters or

from the water by skiffs working off a larger vessel.
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1. Task Objectives:
The specific project objectives are:

1) To determine the extent and distribution of regularly
occurring jce-dominated marine mammal habitats in the
Bering, Chukchi and Beaufort Seas;

2) to describe and delineate those habitats;

3) to.determine the physical environmental factors that
produce those habitats;

4) to determine the distribution and densities of the various
marine mammal species in the different ice habitats; and

5) to determine how the dynamic changes in quality, quantity
and distribution of sea ice relates to major biological
events in the lives of marine mammals (e.g., birth, nurture
of young, mating, molt and migrations).

II. Field or Laboratory Activities:

A and B. The following is a listing of activities during this
report period:

Table 1. Field and laboratory activities from 10 March to 15 June 1977.

Activity Date Personnel

Bering Sea/Bristol Bay ice front 1) 15 March-6 April 1) Lowry, Frost

cruise on SURVEYOR 2) 10 April-3 May 2) Fay, Burms, -Lowry,
Frost
Ice and mammal observations in 8 March-20 March Burns, Eley

Norton Sound with Bell 206 helicopter

Ice and mammal observations, 4 April-14 April Eley
northern Chukchi and Beaufort Seas

Bering Sea ice front cruise on 18 May-13 June Fay, Lowry
DISCOVERER

Ice observations, Norton Sound 28 May-10 June Burns, Frost

St. Lawrence Island

Ice and mammal observations, 13 June-18 June Burns, Eley
shore fast ice of northern
Chukchi and Beaufort Seas

Ice observations - Barrow area Intermittent Shapiro
Compilation and analysis of data  Intermittent Fay, Burns, Shapiro
Data management Intermittent Frost
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C. For a discussion of methods refer to Annual Report, March 31, 1977
D. Sample localities

See Figure 1.
E. Data collected or analyzed

The main kinds of data collected in the field were 1) records
of spatial and temporal differences in ice characteristics; 2)
photographs of ice characteristics for comparison with satellite
imagery; 3) information about species composition, density and
distribution of marine mammals in relation to ice types, and
4) the routine acquisition and archiving of NOAA and Landsat
satellite imagery.

Approximately 1,100 miles of trackline were flown with
helicopters and aircraft and an as yet undetermined number of
trackline miles were covered by small boat or ship.

Our major effort during this quarter was toward field
work and the data acquired has not yet been analyzed.

IIT. Results

Most of the data acquired during this quarter have not yet been
analyzed. Some preliminary results from the cruise of the SURVEYOR (10
April-3 May) are as follows:

During the duration of Leg III the ice edge was disintegrating
rapidly and retreating northward. Almost all of the very thin ice
which was rapidly forming, and at times advancing southward during
Leg II, was gone. Ice Station I was dominated by ice of thin and
medium thickness, with floe sizes between 10 and 15 meters.
Deformation was mainly less than 15 percent. Ice Station II was
dominated almost entirely by ice of medium thickness in floes with
an average size of about 15 meters and a deformation of 15 to 20
percent. Tce Station IIT was characterized by thick ice in greatly
deformed floes, mainly between 15 and 30 meters across. Extent of
deformation was, overall, between 15 and 30 percent.

Those areas within which ship, small boat, and helicopter
operations were conducted were mainly near the southern terminus of
the front, with an ice cover, on a broad scale, of two to four
oktas. Ice was usually in bands oriented diagonally to the direction
of the wind. The ice was more widely scattered during periods of
little or no wind.

Major differences in the density, relative age composition,
and species composition of seals at the ice statjions were noted,
verifying information obtained during previous surveys by ships and
aircraft operating-in the ice front. Aerial surveys utilizing the
Bell 206 helicopter produced the following results:
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Geographical differences in density of seals at three stations

in the ice front of Bering Sea, April 1977.

Table 1.
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Problems encounterc-

Iv.

None-

Estimate of funds expended during this quarter - $12,000

V.
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Sample localities in which field work was conducted, March-June 1977.
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RU-481 QUARTERLY REPORT
1 April - 30 June 1977

A SURVEY OF CETACEANS OF PRINCE WILLIAM SOUND
AND ADJACENT VICINITY

John D. Hall - U.S. Fish and Wildlife Service
James H. Johnson - National Marine Fisheries Service
1 July 1977

ABSTRACT

During this past quarter two aerial surveys and three surface surveys
were conducted. The aerial surveys covered 940 nautical miles and
the surface surveys covered a total of 1140 nautical miles.

Significant concentrations of fin whales, gray whales, humpback whales,
minke whales and dall porpoises were located. Areas of intense
concentration continued to be Hinchenbrook Entrance, Knight Passage,
Montague Strait, near Green and Naked Islands, and in Wells Passage.

TASK OBJECTIVES
1. Determine seasonal distribution and abundance of principal cetacean
gspecies utilizing Prince William Sound and adjacent nearshore areas

in the Northern Gulf of Alaska.

2. To determine major foraging areas and critical habitats for principal
speciles.

3. To determine food habits of selected'species.

ITI.FIELD ACTIVITIES

A. Survey Schedule

1. Ship Survey
a) 27 April - 12 May - Shelby D. (charter)
b) 29 May - 4 June - Shelby D. (charter)
¢) 19 June - 25 June - Shelby D, (charter)

2. Alrcraft Survey
a) 14 April - N-780 (OAS)
b) 6 June - N~-780 (0AS)

B. Scientific Party
John D. Hall - U.S., Fish and Wildlife Service
James H. Johnson - National Marine Fisheries Service
Craig §. Harrison - U.S. Fish and Wildlife Service
Fritz Hoezl - National Oceanic Atmospheric Administration/ERL

C. Methods

1. Static tagging of Dall porpoise, humpback whales, fin whales and
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IV.

VI.

VII,

minke whales.
2. Photographic identification - humpback whales and killer whales.
3. Capture/release of Dall porpose.

D. Ship/Aircraft Tracklines
(attached)

E. Data Collected

1. Observations numbered in the low thousands this quarter. Exact
counts are not yet available,

2. Miles of trackline - 2080 total.
RESULTS

Generally excellent weather allowed us to cover the study extensively.
The April aerial survey located gray whales very close to shore (c400
meters) from Gore Pt. to Cape St. Elias, with numbers sighted in
Montague Strait and Hinchenbrook Entrance, We located significant
numbers of fin whales in May and early June, but none in late June.
Humpbacks were increasing in numbers throughout the quarter and totaled
28 by late June, including two mother/calf pairs.

Minke whales were numerous by late June, with one sighting near Naked
Island of at least 12 individuals. Dall porpose increased rapidly in
numbers during the quarter. 351 Dalls were sighted during 5 days of
ship survey in late June. Killer whales became very numerous, and by
Late June a pod of at least 66 was encountered. This pod contained
at least 10 to 12 very small calves accompanied by their mothers.

AUXILIARY MATERTIAL

B. Papers in Preparation
Hall and Johnson plan on presenting at least four papers based
on the work to date at the Marine Mammal Conference in San Diego,
California in December, 1977.

PROBLEMS ENCOUNTERED

An aerial survey conducted just two days after a surface survey was
completed reported far fewer sightings than made by the vessel. It is
possible, perhaps likely, that the speed of the aircraft (120 kts)

is so fast that it causes observers to miss significant numbers of
cetaceans, This possibility will be explored further in July, August
and September by using a lower speed survey aircraft.
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IT.

Task Objectives

1.

A.

Summarize and evaluate existing literature and unpublished
data on the distribution, abundance, behavior, and food
dependencies of birds associated with littoral and estuarine
habitat in the Gulf of Alaska, Bristol Bay, and Aleutian
Shelf,

Determine seasonal density distribution, critical habitats,
migratory routes, and breeding locales for principal bird
species in littoral and estuarine habitat in the Gulf of
Alaska, Bristol Bay and Aleutian Shelf, Identify critical
species particularly in regard to possible effects of oil and
gas development.

Field Activities

Field trip schedule: On May 6 and 7, 1977 a NOAA Jet Ranger
Helicopter was used for shoreline and pelagic transects in
bird surveys of Kvichak and Bristol Bays.

Shoreline bird surveys were conducted with a Peninsula Airways
Cessna 180 on May 10-12, 1977 from Naknek to Bechevin Bay on
the North Alaska Peninsula. North Bristol Bay from Kvichak
River to Tvativak Bay was flown on May 13, 1977. These surveys
were sponsored by NOAA because of an engine failure on the
helicopter.

Scientific Party

For bird surveys during this quarter, observers were Paul
Arneson and Dave McDonald, Alaska Department of Fish and Game,
Anchorage.

Methods

For the first time in this project a helicopter was used for
shoreline counts and pelagic transects. As in the past,
observers enumerated birds on both sides of the aircraft.
During shoreline counte the shorebird observer covered the
area to high tide and the seaside observer looked out to

200 meters from the aircraft. We flew at an altitude of
approximately 30 meters and at about 100 km/hr.

While crossing over bays, pelagic transects were conducted
looking 200 meters out both sides of the aircraft.

Similar shoreline survey techniques were used while completing
the remainder of the survey in a fixed-wing aircraft.

All observations were recorded on cassette-type tape recorders.
Information recorded was: bird identification to lowest taxon
possible (order, family, genus, species); bird numbers,

habitat type in which the bird was found and other information
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III.

Iv.

including activitieg, sex, color phase, etec., as outlined
in the data processing format. Weather observations were
recorded at the start of each flight and a coded survey
conditions number was noted as often as conditions changed.
Time was recorded each time a new station was started and
ended.

D. Sample Localities
See attached maps (Figures 1 and 2).
E. Data Collected

Using the helicopter, 110 kilometers of coastline in 11
stations on North Alaska Peninsula and 75 km in 9 stations. on
North Bristol Bay were surveyed. Also 175 km of pelagic
transects were conducted.

Approximately 1125 km of shoreline from Naknek River to
Bechevin Bay ware surveyed in a Cessna 180. There are about
140 stations subdividing that portion of ceastline.

Results

Data from these surveys have not yet been transcribed and therefore
no summarization is available at this time.

Data from a March survey has been transcribed during this quarter
and is being readied for keypunching and verification.

Interpretation of Results

Until the data is transcribed, only genetral impressions can be

given for the spring Bristol Bay survey. Large numbers of shorebirds
were observed from the helicopter on the mudflats of Kvichak Bay

on May 6, 1977. A large percentage of the shorebirds were black-
bellied plovers. Portions of the same area were sutrveyed again on
May 10 in a fixed-wing and very few shorebirds were observed. At
this time I'm not sutre whether this was a result of birds migrating
out of the area but that appeared to be the case. Unexpectedly

large numbers of waterfowl particularly Canada geese and pintails
were on the mudflats at the mouth of the Kvichak River.

As we proceeded down the north side of the Alaska Peninsula, large
numbers of larids were observed throughout the entire area.

Arctic tern migration began on about May 6 and appeared to peak by
May 11 or 12. Waterfowl were concentrated in the large estuaries
except for occasional large rafts of seaducks in the open ocean
near capes or estuaries. A sutrprisingly large number of gadwalls
were observed on the northern half of the Peninsula. Approximately
40-50,000 black brant were observed in Izembek Lagoon while scattered:
flocks were observed migrating northeasterly up the coast. Many
emperor geese were still in the area and had not yet migrated to
nesting areas. '
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VI.

Between May 10 and May 12, 200-300 bar-tailed godwits migrated into
Cinder River Lagoon but relatively few shorebirds were observed on
much of the survey. Also, few alcids were observed along this
portion of the coast,

In the North Bristol Bay portion on May 7, 1977 during pelagic
transects across Nushagak Bay, 10-12 rafts each with several thousand
king eiders were observed. Several large rafts of murres and
kittiwakes were on the water between the mainland and the Walrus
Islands.

During shoreline surveys in the fixed-wing from Kvichak River to
Tvativak Bay on May 13, large numbers of scaup were observed on
nearshore waters. The same was true during a survey in the area a
year previous. They were particularly abundant in the Flounder
Flats vicinity. Also, large numbers of black scoters were found in
areas similar to the scaup. Surprisingly, two male redheads were
observed along this coastline and large numbers of red-breasted
mergansers were also observed.

Cranes, swans, ducks and five species of geese were found at
Protection Point but few other waterfowl were observed except at
river mouths. Typical staging habitat was not available because
much snow was still present and most lakes and ponds were still
frozen.

Large numbers of red-throated loons were found in shallow water all
along the coast and the expected large number of gulls was found
throughout the area.

As outlined in the annual report for RU#3, the estuaries on North
Alaska Peninsula are extremely important to migrating birds as well
as Nushagak Bay on North Bristol Bay. The mouth of Kvichak River -
particularly intertidal mudflats - were determined to be more
important to migrating birds than previously thought.

Problems

Except for malfunctioning helicopter engines, no noteworthy problems
were encountered.

Estimate of Funds Expended

Salaries $11,789

Per Diem/Travel 750

Contractural Services 326

(Air charter, etc.)

Commodities 1,978

Equipment -0-
Total 814,843
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I. Task Objectives

The task objectives for the 9th quarter were:

a) To arrange logistics and mail equipment and supplies to St. Paul
and St. George Islands.

b) To commence the third field season of studies on the reproductive
ecology, food habits and foraging areas used by seabirds on St. Paul
and St. George Islands.

II. Field or Laboratory Activities

A. Laboratory schedule

1) 1 April - 15 May - a) work on the cost of the 1976 food sample
identifications. Consultation with experts on various groups
of organisms.

b) plan logistics for 1977 field season
and ship equipment and supplies to the
Pribilofs.

¢) work on data management with Mike Crane.

B. Ship and field trip schedule

18 May 1977 - Barbara Mayer, William Rodstrom to St. Paul,
Ron Squibb and Sam Sharr to St. George. Commence
colony studies.
7 June 1977 - George Hunt to St. Paul Island.
25 June 1977 - George Hunt to St. George Island for day.

C. Scientific Party

George L. Hunt, Jr. Associate Professor, University of California,
Irvine, Principal Investigator,

Barbara Mayer, Assistant Specialist, University of California,
Irvine, Project Leader, St. Paul, and coordinator St., Paul and
5t. George.

William Rodstrom, Laboratory Assistant, University of California,
Irvine, Field Observer, St. Paul.

Ron Squibb, Laboratory Assistant, University of California,
Irvine, Field Observer, in charge, St. George Island.

Sam Sharr, Laboratory Assistant, University of California,
Irvine, Field Observer, St. George.

D. Methods

1) Reproductive studies have been commenced by censusing the cliffs
every 3-4 days to establish when birds return. Photographs of
cliff areas have been made and 8x10 inch black and white prints
made. Nest sites on these prints have been numbered, and the
progress of numbered sites followed. Phenology will be studied
at disturbed and undisturbed sites, reproductive success at
undisturbed sites.
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2) Information on food habits is being gathered by collecting adult
birds as they fly over the shore line. Stomachs are injected
with 70% alcohol as soon as the birds are shot and dissected
out when time is available.

Sample Localities

Reproductive data and food habits information are being gathered
on 5t, Paul and St. George Islands, Pribilof Islands at 19 sites and
12 sites respectively (see tables 1 and 2). The numbers of nest
sites are appropriate, especially for Northern Fulmars, Cormorants,
and Thick-billed Murres, and will change as the season progresses.

Sites checked by ladder will be used for studies of chick
growth rates and will have nests from which food samples will be
collected. Reproductive success will be measured both at ladder
checked sites and visually checked sites,

. Data Collected

1) Phenology and reproductive success: Studies of timing of nest
initiation, competition for nest sites, laying dates, numbers of
eggs laid and hatching and fledging success have commenced at
sites as listed in Tables 1 and 2. The number of nest sites under
observation-on St. Paul is current as of 17 June; the estimate
of numbers of nests under study on St. George was current as of
5 June. Since then additional sites have been added.

2) Foods: As of 16 June, on St. Paul Island we had collected 15
Black-legged Kittiwakes, 1 Red-legged Kittiwake, 16 Common Murres,
9 Thick-billed Murres and 1 Parakeet Auklet. We have not had a
recent report from St. George on their success in collecting, but
they sent in 73 samples on 15 June, as follows: 8 Red-faced
Cormorant pellets plus one regurgitated fish, 25 Black-legged
Kittiwake stomachs, 31 Red-legged Kittiwake stomachs including
18 collected by a local Aleut hunter before we arrived on the
island and saved for us, 1 Common Murre, and 7 Thick-billed
Murres. In total we have collected samples to date:

Red-faced Cormorant - 9
Black-legged Kittiwake - 40
Red-legged Kittiwake - 32
Common Murre - 17
Thick-billed Murre - 16
Parakeet Auklet - 1

Total - 115

Although we have yet to begin work-ups of these samples, in all
probability less than half will contain recognizable food items.
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Location

Tsammana No.

Tsammana So.
Rush Gap

Rush Gap So.
Gun Emplacement
Southwest 29
Southwest a
Southwest b
Ridge West
Ridge Tourist Pt
Ridge Spine
Zapadni A
Zapadni B
Zapadni C
Zapadni D
Zapadni E
Zapadni F

Zapadodi bottom

Ridge bottom

Total

Numbers of nest sites being studied on St. Paul Island

Red-faced | Black-legged| Red-legged | Common | Thick-billed | Type of
Fulmar Cormorant Rittiwake Kittiwake Murre Murre Site
10 29 ladder
(growth)
12 27 5 visual
10 16 10 20 30 visual
13 2 11 visual
10 28 visual
10 visual
20 10 visual
10 visual
5 visual
3 30 16 7 visual
20 5 visual
15 visual
15 visual
20 5 visual
10 visual
20 visual
15 visual
10 ladder
(growth)
10 ladder
(growth)
Y S . P P
34 64 118 66 85 130
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Numbers of nest sites being studied on St. George Island

Northern | Red-faced | Black-legged | Red-legged | Common |Thick-billed| Type of
Location Fulmar Cormorant Kittiwake Kittiwake Murre Murre Site
Starya Cliffs 3 12 27 8 15 ladder
Rosy Finch Cove 12 3 visual
Tolstoi 2 17 33 ladder
Kitsealogh 3 visual
Marie Cove 15 visual
Red Bluffs
middle 4 14 20 visual
Red Bluffs
East 4 4 12 vigual
First Bluff 2 20 vigual
High Bluffs
East
Upper 19 visual
Cove 2 25 visual
Murre ledge 100(ad) | visual
High Bluffs
West 12 50 (ad] visual
Total 33 11 49 140 58 147
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"IIT and IV. Results and Interpretation

It is too early in the data gathering process to present results
or interpret our findings in detail. However, one interesting
hypotheses concerning colony size and vulnerability to ecological
disturbance is beginning to emerge.

Red-faced Cormorants appear to be nesting earlier on St. Paul
than St. George. It is too early to know about differences in timing
of nesting between St. Paul and St. George birds for other species,
but it is possible that breeding is consistantly earlier on St. Paul
than St. George. For Black-legged and Red-legged Kittiwakes and Thick-
billed Murres breeding was earlier om St. Paul than St. George in 1975.
Also, growth rates were generally lower on St. George than St. Paul in
1975. It is possible that competition for food among the vast numbers
of Murres and Kittiwakes on that island influences reproductive ecology
more than on St. Paul where the lack of available nest sites limits
population size. If this hypothesis is correct, then any disturbance
of the food chains used by St. George birds should have a greater impact
on their reproductive success than would be expected on St. Paul.
Additional years of comparative data are needed in order to know if
the differences we have found between the islands are biologically
significant., If they are, then we may find that large colonies,
that support sufficiently large numbers of birds that local food avail-
ability is depressed, are very vulnerable, in fact more vulnerable to
disturbances in food supplies, such as might be caused by an oil spill,
than small colonies that are not pushing the limits of their food
resources. In the OCSEAP research effort it will be valuable to
look for this kind of colony size - food relationship in other areas.

V. Problems Encountered

1) Thanks to the new Honda bikes on St. Paul and St. George, we are
encountering few problems in our field effort. With a better
supply of tools and spare parts we even have managed to keep two
of the three Harley-Davidson motorcycles running.

2) The U. S. Fish and Wildlife Service Enforcement branch failed to
reply to our request for permits to carry out aircraft disturbance
experiments, so we have been forced to cancel these. The need for
careful documentation of the effect of aircraft on cliff-nesting
birds at different stages of their reproductive cycles remains.
Hopefully the Fish and Wildlife Service will conduct the needed,
controlled studies.

3) Data management has proven a modest problem, perhaps because we
were changing systems of data taking and adjusting to direct
entry from field sheets rather than coding in our shop before data
entry took place. Mike Crane has been most helpful to us in
streamlining our efforts and without his good offices I am convinced
that data management for my research unit, and, I suspect, a number
of others would -not have progressed as far as it has.
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VI.

Estimate of Funds Expended

Estimated Accumulated _ Total funds
expense to.30 June 1977 allocated

$117,005.00

Salaries $ 63,187.70
Employee Benefits 3,987.00
Supplies and expenses 10,156.62
Equipment 8,739.24
Travel & Per Diem 20,800.00

Other 1,655.02
$108,525,.58

Funds remaining$8,479.42

It is my belief that the funds remaining will be sufficient to cover
the anticipated costs that will be- incurred in the fulfillment of our
contract obligations.
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I. Task Objectives

A. Patterns of seasonal abundance and distribution are being studied
because of their direct relevance to oil development and transport
activities, and also to use in our analysis of marine bird energetic
impact.

B. The dynamics of feeding flocks of seablrds are being investigated
to determine the degrees and directions of dependency and/or interference
between seabird species. This involves a description of the roles of
different species in flock formation and development and an analysis of
their contribution to the efficiency and performance of the system as
a whole.

C. The energetics analysis is designed to estimate the impacts of
marine birds on oceanic ecosystems in the Gulf of Alaska, and to predict
the effects on those systems of major changes in bird populations, such

as may occur from oil development and transport accidents.

II. Field and Laboratory Activities

A-D. We did not conduct any field work during this quarter, so
we have no ship schedule, scientific parties, field methods or sample
localities or tracklines to report.

E. Data Analysed.

1. Bird Densities. This quarter we directed our activities
toward the computer simulation of seabird transect censusing. The goals
of the simulation exercise are evaluation of the various methods of
calculating seabird densities from transect data, and identifying and
adjusting for sources of bias in the methods. Table 1 lists the censusing

nethods we are evaluating. The simulation is running, and we are just
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Table 1. Transect Censusing Methods to be Simulated

Method Reference

King's Leopold, A.S. 1933. Game Management. Chas.
Scribner's Sons, New York.

Hayne's Hayne, D.W. 1949. J. Wildl. Mgt. 13:145-147.

Gates I, Gates, C.E., W.H. Marshall and D.P. Olson.
Biometrics 24:135-145.

Gates II. Gates, C.E. 1969. Biometrics 25:317-328.

Gates ITI. Ibid.

Webb's Webb, W.L. 1942, J, Wildl. Mgt. 6:67-69.

Leopold's Leopold, A.S., T. Riney, R. McCain, and L.

Tevis Jr. 1951, Calif. Fish and Game,
Game Bull. 4, 139 pp.

Frye's Overton, W.S. 1971 chapter in Wildlife
Management Techniques. Wildlife Society,
Washington, D.C. 633 pp.

Kelker's Kelker, G.H. 1945. Measurement and interpre-
tation of forces that determine populations
of managed deer. Ph.D. Thesis, Univ.
Michigan, 422 pp.

Anderson and Pospahala's Anderson, D.R. and R.S. Pospahala. 1970
J. Wildl. Mgt. 34:141-146.
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commencing the evaluation of the methods. In the simulation, birds are
generated stochastically along two adjacent sides of a square matrix
2000 meters on a side. The birds travel in randomly derived straight
paths across the matrix at set velocities. Transect censusing is
simulated by creating a detection area occupying part of the matrix, and
counting birds detected within it. One corner of the detection area
corresponds to the ship, and the probability of any bird in the area
being detected is a function of its distance from the ship. Figure 1

is a generalized flowchart of the simulation program.

2. Feeding Flocks.

Our feeding flock observations were all coded, keypunched and
submitted to NODC-EDS during this quarter. Table 2 lists the files
and the number of flocks contained. Table 3 summarizes the feeding
flock data over all files. We collected data on 223 flocks., The initial
formation was observed and described for 112 of these flocks.

3. Energetics Aﬁalysis.

The energetics simulatioﬁ model is set up and running now,
and we are waiting for the results of the transect simulation, to provide
the best possible estimates of density to input to the energetics simula-~

tion.

ITI. Results and Interpretation
A. Seabird Densities. We have no new results to add to the results
in our most recent annual report. The simutation will undoubtedly allow
us to make refinements on our density estimates, and may allow us to resolve
discrepancies between our estimates and those of the U.8. Fish and Wildlife

Service.
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08l

File Identifiers

58FEED
59K0FF
65SURU
67ACON

68CHFF
$8SUKO
68KODF
H69UNFF

Table 2.

Dates

Aug, 1975
Sept. 1975
May 1976
July-Aug, 1976

July-Aug. 1976
Aug. 1976
Aug. 1976
Sept. 1976

Feeding Flock Data

Locations

Kodiak, Unalaska
Kodiak

Kediak

Kodiak,

N.W. Gulf, Unalaska
Chowiet I.

Kodiak

Kodiak

Unalga I.

Flocks

56
14

4
25

55
13
34
22

223

Initiations

15

32

28
18

112



Table 3. Feeding Flock Participation

Species No. of Flocks No. of Initiations by
Blacklegged Kittiwakes 207 85
Horned Puffin 119
Tufted Puffin 84
Glaucous-winged Gull 79
Cormorants 75
Short-tailed Shearwater 32
Sooty Shearwater 15
Common Murre 11
Fulmar 11

Northern Sea Lion
Mew Gull

Pomarine Jaeger
Fork-tailed Petrel
Thick-billed Murre
Parasite Jaeger
Arctic Tern

Harbor Seal
Northern Phalarope
Pigeon Guillemot
Marbled Murrelet
Skua

White-winged Scotor
Harlequin Duck
Rhinoceros Auklet

Cussin's Auklet

S O O © © O O C O N ©C O O O O C b O O M v N N O W

e T I I R R T L T Y - . N,

Aleatian Tern

112
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B. Feeding Flocks. Our continuing analysis of the feeding flock
observations has not produced major revisions to the conclusions im our
most recent annual report, but we can make sgveral minor modifications
and extensions of the conclusions. To provide the appropriate context,
we will first abstract the conclusions of our annual report, and then
discuss the modifications.

1. Results Reported Previously.

Feeding flocks can be grouped into three categories - Type I
flocks, Type II flocks, and rip flocks. Type I flocks are small short-lived
aggregations that form over discrete, cohesive fish schools and last until
the schools disperse or descend too deep for the birds to follow. Type
IT flocks are much larger and longer-lived. They form over large concen-
trations of baitfish. Normally the fish are dispersed to the extent
that at least one to three meters may separate adjacent fish, and the
fish do not appear to respond as a unit to the activity of the birds.

Rip flocks form where water-mass discontinuities concentrate zooplankton
and small fish. Their formation and duration are normally dependent on
the tidal regime. Most of the feeding flock activity in the OCS areas
were.found to occur close to shore; and rip flocks were most common in
island archaepelage areas.

The bird species involved can be grouped into four functional
categories — Catalysts, Divers, Kleptoparasites, and Suppressors (Table
4). These categories are not mutually exclusive.

The catalysts are conspicuous as they forage in the flocks, so that
other specles use them as indicators of the fish schools' presence. The
divers forage by searching for and pursuing prey underwater. They may

play a stabilizing role in flock feeding by keeping the school close to
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€8l

Catalysts

Black-legged Kittiwake
Glaucous~winged Gull
Herring Gull

Mew Gull

Sooty Shearwater

Short-tailed Shearwater

TABLE 4. TFUNCTIONAL GROUPS

Divers
Horned Puffin
Pelagic Cormorant
Red-faced Cormorant
Tuftéd Puffin
Common Murre
Rhinoceros Auklet
Thick-billed Murre

Double~crested Cormorant

Kleptoparasites

Pomarine Jaeger
Parasitic Jaeger
Black-legged Rittiwake
Glaucous-winged Gull

Long~-tailed Jaeger

Suppressors

Short-tailed Shearwater

Sooty Shearwater




the surface and concentrated. Kleptoparasites are birds that steal fish
or other food from other birds. Jaegers are highly specialized klepto—
parasites upon gulls and terns, but their activity has surprisingly little
effect on flock coherence and stability. Gulls and kittiwakes, however,
facultatively rob the other flock members. Their activity may serve to
stabilize Type I flocks by forcing the alcids (divers) to the periphery

of the flock and thus into the configuration where they are most effective
at manipulating the fish school. Suppressors (shearwaters), by their
activities and tremendous numbers, exclude other birds from flocks and

| decrease flock longevity.

2. Modifications and extensions.

a. Roles of Black-legged Kittiwakes and Glaucous-winged Gulls
in flock initiation. 1In areas where kittiwakes are not common, Glaucous-—
winged Gulls are active as catalysts., However, where kittiwakes are
common, the Glaucous-wings are much less active in fish school location,
and tend to wait around until the kittiwakes have located schools.

b. We can be more specific about behavioral accomodation in the
responses of diving birds to a flock initiation. In the 1977 annual report
we described Horned Puffin and Pelagic Cormorant responses in a situation
of rather extreme "choosiness'". The divers waited until the behavior of
the kittiwakes indicated that a school had been located, and not just a
single fish, Under circumstances where schools were more predictable, in
the sense that almost all kittiwakes circling and plunging was indicative
of a fish school, the Puffins and Cormorants responded much more quickly.
Thus the diving birds.have the ability to adjust, perhaps on a day-to-day

basis, the appropriate responses to the kittiwake behaviors.
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c. Kittiwake vocalizations. It has been suggested (Graham 1975
and others) that gulls that locate large concentrations of food call loudly
in order to attract other birds. If this were true, it would strongly
support the hypothesis that marine bird communities are extensively
co-evolved assemblages with a large degree of species interdependence.

We found that groups of kittiwakes were quite noisy early in flock
development and at other times when feeding was Intense and concentrated.
However, close observation showed that the first birds that located fish
did not call, but that the next birds to arrive called extensively, as’
part of robbery attempts or when they.approached each other closely while
circling. This last observation suggests that a "personal distance'
effect may be involved. Other birds may use this calling as a cue, but
it clearly is not done for that purpose. The other birds do respond,
apparently as quickly, when the gulls do not call. We still conclude that
the community is a co-evolved, interacting unit, but thils co-evolution
probably doesn't extend to food-finding calls.

d. Importance of interference by the Suppressors. We reported
that the suppressors (the shearwaters) can make flock participation
unprofitable for the alcids, by scattering or decimating the fish schools.
We have since examined the data more extensively, and can describe some
limits to the adverse effects that flock suppression may have on the commm-
nity.

Shearwaters are effective as suppressors only when they are present
in large number, and large shearwater concentrations apparently only
gather in areas where food is abundant. Thus the shearwaters are likely
to suppress flocks only at times when food is fairly easy to obtain

anyway. The activities of the shearwaters must increase the incidence
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of scattered fish by dispersing some of the schaols they attack. Puffins
and Murres frequently concentrate in areas where shearwaters are feeding
but they don't actually join the flocks. The "background" levels of

dispersed fish and/or deep schools may be sufficient to support them.

IV. Conclusions With Respeect the Petroleum Production and Transport.

This section will include conclusions already presented in previous
reports. Thus we are presenting the total of our conclusions to date,
rather that just recent modifications.

A, Seabird Densities.

The two areas where petroleum development activites have begun in
Alaskan waters, Lower Cook Inlet and NEGOA, clearly have lower overall
species diversities and densities of marine birds than the other areas.
Suitable breeding situations are less common in these areas, and food
resource levels appear to be lower. The marine birds that do occur in
these areas are almost all widespread species that occur in larger numbers
elsewhere.

The as yet unbroken areas — Kodiak, NWGOA, and the Bering Sea —
have notably higher species numbers, bird densities, and breeding colony
densities. They contain the principal North American habitat of several
uncommon or rare seabirds, most notably the Aleutian Tern, the Red-legged
Kittiwake, and the Whiskered Auklet. Further, large aggregations of alcids
occur here, and these species are especially susceptible to oil spills
(Vermeer and Anweiler 1975). A spill in the Kodiak area in February and
March 1970, for example, claimed an estimated 10,000 birds, and roughly
2/3 of the small sample identified were alcids, notably murres (Marine

Pollution Bulletin 1970).

186



We thus conclude that the course of OCS petroleum development that
would cause the least damage to seabird populations would be to concentrate
development in the two areas already opened, the NEGOA and Cook Inlet,
and to avoid opening Kodiak, the NWGOA, and the Bering Sea for development.
Kodiak and the NWGOA study areas probably do not differ greatly in the
physical aspects of hazards to bird populations.

With respect to marine bird populations, the Bering Sea is easily
the most important and most vulnerable to the effects of petroleum
development. There are a number of reasoms for this. The bird populations
are larger, especially if the Aleutian Passes (where Bering Sea oil must
be shipped) are included. The water is colder, so floating oil will
remain dangerous in the water for longer periods. Moreover, birds are
most susceptible to oil fouling in cold situations (e.g., during winter
months, Joensen 1972), when increased cooling may increase thermoregulatory
metabolism costs and reduce foraging effectiveness, leading to death by
accelerated starvation if not by exposure. Winter pack ice in the Bering
Sea will inevitably cause problems for petroleum production, and will
also interfere with any cleanup efforts on spills at the ice edge or in
the pack. Tﬁe eastern Aleutian passes will be hazardous areas for the
passage of tankers, especially those of very large size, and the frequently
inclement weather of the area will compound that problem. The likelihood
of major spills or oil "disasters" thus seems greater in the Bering Sea
than in other areas of the Gulf of Alaska. But while such major spills
undoubtedly have profound and often spectacular and obvious effects upon
the biological systems of the areas, minor pollution events associated
with petroleum development, production, and transport activities may

also have important consequences. Reviewing the effects of petroleum
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on seabirds in Danish waters, Joensen (1972) observed that, apart from

a few cases, most oil-caused mortality of seabirds was due to pollution
that in other respects went unnoticed, and was simply a result of increased
traffic and activity.

B. TFeeding Flocks. Feeding flocks are assemblages of birds that
gather to exploit localized concentrations and patchy distribution of
their prey organisms. This brings a great many individuals into a small
and localized area, increasing the possiblity that environmental dis=-
ruptions that are quite localized may nonetheless influence a large
number of individuals and species that range over a much broader area.
Further, since the food supplies that stimulate the formation of feeding
flocks are locally concentrated, environmental alterations that reduce
the birds' access to such food concentrations may lead to a breakdown
of the feeding flock relationships or force foraging into other areas;
both of these effects may have important consequences for marine bird
populations.

Our functional analysis of flock organization and analysis of
initiation cues indicate that a biologically significant degree of
coevolution has occurred, and that significant interdependencies occur.
Behavior and morphology have evolved to incfease the efficiency of fish
school exploitation. The behavioral adaptations include highly developed
responsiveness to behavioral cues indicating fish schools and interspecies
manipulative behaviors resulting in a more efficient species organization
within flocks, but apparently do not include food-finding calls. The
morphological characters evolved include plumage characters that act as

flock-location cues.
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Reduction in the numbers of kittiwakes (for example by development
of facilities near nesting cliffs) would have an impact on the populations
of jaegers and large alcids, and probably on the populations of cormorants.
Reduction in the numbers of puffins or marres might adversely affect the
kittiwake and gull populations, but this relation is not certain. A
major reduction in shearwater numbers would probably not adversely
affect the other species of birds. The impact of a kittiwake population
reduction on alcid populations will be greater in areas without extensive
tidal rips, but will probably be major in all areas.

Figures 2 and 3 illustrate information flow and energy flow
respectively in the exploitation of fish schools by catalysts. The
catalysts (kittiwakes and gulls) clearly have a critical function in
information flow. Without them, the number of birds responding to a
fish school would be drastically reduced.

The important features of the energy flow diagram are the rate
controlling feedbacks (dotted lines). The suppressors clearly have
negative, or controlling, effects on all flows from the fish school to
the bird community. The feedbacks from the divers to the flow rates to
the catalysts and to themselves may be positive. When considered locally
(i.e., within the flock) the catalysts exert a negative feedback upon
their own foraging and upon that of the divers, but when their function
in attracting birds to the flock is considered, the overall effects are
positive. Once again, it is clear that the system could not function
without catalysts, and would function poorly without divers (Tropical
seabird communities without divers feed extensively in flocks, but Tunas

and other large fish perform their function - e.g., King 1974).
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INFORMATION FLOW DIAGRAM — FLOCK FORMATION
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Figure 2. Diagram of major paths of information flow (“communication')} among the elements involved in the
dynamics of fceding fleock formation,
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Figure 3% Diagram of the major energy flow pathways among the'components of marine bird feeding flocks.
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Budget Summarization:

Expenditures through 21 June 1977

Salaries and Wages 21516

Payroll Assessments 3125

Services and Supplies 5380

Travel 11291

Permanent Equipment 6272

Computer Services 2997
Total Direct Costs 50581
Indirect Costs 12673

63254
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V.

Task Objectives

The ultimate objective of this study is the assessment of the degree
and nature of dependence of each shorebird species on Arctic habitats
which may be susceptible to perturbation from offshore oil development
activities. The approach entails three major areas of investigation:

1. Seasonal occurrence of shorebirds by species, in a variety of
arctic littoral and near-littoral habitats.

2. Foraging habitat preferences of shorebirds within the littoral
zone, by species.

3, Diets of shorebirds in the arctic littoral zone, by species, as
these change through the season.

Field and Laboratory Activities

A, Field Schedule:

Cape Krusenstern 26 May - 30 June
Wales 2 June - 30 June

B. Scientific Party
Peter G. Connors, research coordinator
Carolyn Connors, research assistant

Katherine Hirsch, research assistant
Douglas Woodby, research assistant

C. Methods
Establish series of census transects and breeding bird census
plots at each site, to sample densities of bird use of different
tundra and littoral habitats. Begin regular schedule of census,
repeated at 5 day intervals. Observe shorebird foraging in
littoral habitats.

Results

No data have been analyzed yet, since the field season will continue

until mid-September. Preliminary results show very low use of

sand and gravel beaches during this mainly ice-bound season, but

high densities of several shorebird species on mudflat areas on

small lagoons, stream sloughs, and storm-littoral ponds.

Problems Encountered

None

Funds Expended

Not possible to determine while in the field.
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July 1, 1977
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I. Task Objectives

Determine the relationship of pelagic seabirds

to the ice environment on o seasonal basis in the Bering,

Chukchi and Beaufort seas.
II. Field Activities

A, Ship and field trip schedule

Dates Ship & Location Personnel
15 March - 6 April SURVEYOR Woodby and
Bering Sea . Hirsc
14 April -~ 3 May SURVEYOR Woodby and
Bering Sea Hirsch
20 May - 10 June DISCOVERER Divoky, Oakley
Bering Sea ond Huber

B. Dateo collected

First SURVEYOR cruise
T3 =« minute transect
Specimens collected

Second SURVEYOR cruise
15 = minute transects
Specimens collected

DISCOVERER cruise
15 - minyte transects
specimens collected

III. Results

None

Iv. Preliminary Interpretation of Results
None

V. Problems encountered

Payment for bills sent to the NOAA office ot
Boulder has been slow. At this time payment
for April hos not been received resulting in
a number of financial problenms.
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VI.

Estimate of funds expended.

As of 30 June the following amounts have been expended:

Salaries 16,474,00
Travel 3,641,00
Commodities and supplies 1,118,00
Equipment 623,00
Total expenditures $ 27,856.00

Overhead 4,371,00

$ 26,727.00
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Task Objectives

1. To determine the numbers and distribution of species of
seabirds, shorebirds and waterfowl.

2. To describe the schedule and phenology of events during
migration and the breeding season.

3. To examine the trophic relations by estimating reproductive
success, by finding the distribution of feeding birds at
sea, and by collecting the food brought to the cliffs.

L, To study the behavior of Ravens and Glaucous Gulls as
predators on nesting seabirds.

5. To survey coastal waters, lakes, estuaries, lowland tundra
and uplands for use by waterfowl and shorebirds.

Field Activities

1. Schedule

May 15, 1977, first party to Nome to work on waterfowl surveys
and the arrival of seabirds at Bluff Cliffs,

June 7, 1977, second party to Nome; permanent party to Bluff
Cliffs.

June 5 to June 30, surveys of coastal waters, lagoons and
uplands for use by waterfowl and shorebirds.

June 18 to 24, party on Sledge lsland.

June 22 to 24, offshore aerial surveys of Chirikov Basin
and Norton Sound.

2. Scientific Party

William H, Drury, College of the Atlantic, Principal !nvestigator.
Ben Steele, Utah State Univ. in charge of field party in May.

J. B. French, Univ. of Wisconsin, in charge of field party.

John Biderman, member of field party.

John Drury, member of field party.

Craig Kesselheim, member of field party.

David Rand, member of field party.

3. Methods

Field methods have already been described in detail in
proposals and annual reports.
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a. Censuses of cliffs from small boat or aircraft.

b. Surveys for waterfowl and shorebirds from low-flying
aircraft or transects along all roads. These transects
involve three-minute stops at half-mile intervals for 25
miles.

C. Regular visits to study sites to record numbers and
activities of birds at mapped or numbered nests or ledges.

d. Recording special events.
Sample Localities - see maps in previous reports

a. Surface studies at seabird cliffs at Sledge Island, Bluff
Cliffs, Topkok and Square Rock.

b. Air surveys for waterfowl along the south shore of the
Seward Peninsula from Cape Spencer to the Koyuk River,
especially Safety Lagoon and Golovnin Lagoon.

C. Surface surveys of the roads from Nome to Teller, from
Nome to the Kugarok River and from Nome to the ferry at
Safety Lagoon for waterfowl, shorebirds and songbirds.

d. Air surveys for seabirds and waterfowl of the waters of
Norton Sound from Rocky Point to Sledge Island.

"Data Collected" - operations carried out are listed:

a. Seabird cliffs - 4 surface censuses, 6 air censuses
3 24-hour continuous watches
300 visits to study sites

b. Air surveys for waterfowl - 40 5-minute samples

c. Air surveys for seabirds - 20 5-minute samples

d. Road surveys - 250 3-minute samples

Milestone Chart and Schedule of Data submission

Quarterly reports will be submitted about October 1, 1977
and January 1, 1978.

Annual report will be submitted on or before April 1, 1977.

Coding sheets for our data from 1975 and 1976 have been
submitted to AEIDC, Anchorage on June 5. Most of the print-out
has been reviewed. The checking should be completed and
print-out returned to AEIDC for correction of the cards by
August 1, 1977.
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I1!. Results

Our data are contained in field notebooks, and on data sheets filled
out at study sites and following air and surface surveys.

Events move very fast in the lives of seabirds, waterfow! and
shorebirds during the periods of migration, establishment of
territory and laying of eggs. We would have to neglect field work to
prepare the maps, graphs and tables called for in this section,

and have not done so.

IV. Preliminary Interpretation of Results

Some unexpected events affected the migration and early reproductive
schedule and our observations.

First, the spring was late and the sea ice persisted into late June.
Because there were few patches of open water the usual spring
phenomenon of aggregation of waterfowl and seabirds into leads was
exaggerated.

Second, the dryness of the winter and spring in the Prairie

Provinces caused an influx of prairie waterfowl. Most of these

birds stayed in flocks and failed to breed. Their presence emphasizes
the importance of the gathering grounds.

Third, the Wien Alaska strike brought a flood of freight and passenger
business to other airlines. Because of the difficulty of chartering
twin-engined aircraft, we missed the main period of break-up of

the sea ice in our surveys off-shore.

1. Waterfowl

a. Temporary bodies of open water were heavily used by
waterfowl. during the spring thaw in late May and early
June. Several meltwater ponds formed next to roads and these
had disappeared by late June. Openings in lake ice which
occur each year at the mouth of drainages were again important,
such as the mouth of the Flambeau River, the mouth of Pine
Creek, the outlet of Safety Lagoon towards the Bonanza River.

b. We saw an unusually large number of Pintail together with
Canvasbacks, Shovellers and some individual Baldpate,
Mallards and Lesser Scaup. J. Bartonek and J. King of the
U.3. Fish and Wildlife Service suggested that the unusually
dry conditions in the prairies resulted in these birds'
drifting northwest beyond the limits of their usual range.
R. Jones of the U.S. Fish and Wildlife Service remarked
that the Pintail on the Yukon Delta were not nesting, so we
made a number of counts of the proportion of male Pintail
to females. We found that most of the ducks gathered in flocks
on the south shore lagoons were still in pairs. Most
of the Pintail seen on isolated, especially inland ponds
were single drakes or ducks with ducklings. Our guess is
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that the local birds bred normally, but that those that
moved into the area beyond their usual nesting range failed
to nest.

During the single flight while the sea ice was breaking

up, we looked for a staging area for King Eiders after they
leave the Alaska Peninsula and before they pass through the
Bering Strait. We found no sign of one. We asked several
people who hunt on the sea ice off Nome and Saint Lawrence
Island whether they knew of a concentration of Eiders. All
agreed that Eiders do not stop for any length of time but
""keep going'.

H. Springer of the Alaska Dept. of Highways reported seeing

many small (50-150) flocks of Eiders on the ice. When disturbed,
these flocks continue to fly out of sight. Springer made

a survey flight on June 13, 1977 and reported flocks of
thousands of Eiders in the Bering Strait, in the last open

water before the solid ice pack.

These reports suggest that there is no staging area for King
Eiders in our area, but that Eiders press northward as far
as there Is open water.

Large numbers of Emperor Geese were seen on migration.

The migration of Black Brant across Norton Sound occurred
in normal numbers. Some of the geese turn and fly West
when they meet the coast of the Seward Peninsula; others
turn and fly East. Two flocks of Black Brant, totalling
over 150 birds, were present in Safety Lagoon in late June.
Canada Geese were unusually conspicuous and wide~spread

in pairs inland on the peninsula.

2. Shorebirds

a.

Other activities kept us from observing the shorebird
migration which seems to reach a peak during the first two
weeks of June. We surveyed those areas of the Peninsula
accessible by road for the distribution of nesting shorebirds
and as a result can present a preliminary description of
their nesting habitats. The data from three-minute stops at
1/2 mile intervals will be presented in a later report.
Whimbrel, Bar-tailed Godwit and Western Sandpiper choose

wet tundra on depositional slopes. Characteristically the
cottongrass tussocks are largely overgrown with mosses. This
terrain and vegetation occurs near the sea and on lower
valley slopes and especially on the upper reaches of the
rivers draining the middle of the peninsula. Golden Plovers
choose dry upland tundra in which tussocks are replaced

by Avens and mat willows and are especially widely distributed
over the peninsula. Their song flights often extend over
the previous and following habitat types. Baird's Sandpipers,



Rock Sandpipers, Ruddy Turnstones, Black-bellied Plovers and
Wandering Tattlers choose the driest ridge tops, the gravel
outwash of depositional fans on which the vegetation is 1imited
to scattered lichens, Ruddy Turnstones and Wandering Tattlers
also choose gravel bars by rivers and are joined there by
Spotted Sandpipers and Semi-palmated Plovers. Wandering
Tattlers, Semi-palmated Plovers and vagrant Lesser

Yellowlegs choose abandoned mine talings occasionally.
Semi-palmated Sandpipers choose sandy outwash or coastal
beaches stabilized by saltmarsh sedges, dune grass or
Crowberry. Northern Phalaropes choose small ponds with
emergent sedges around the margins.

Something had a marked effect on Western Sandpipers this
year. In 1975 and 1976 they were numerous and almost
ubiquitous, but in 1977 they were restricted in range and
few in numbers. Those present were primarily inland on the
lower depositional slopes instead of on the coastal wet
tundra. In contrast, Semi~palmated Sandpipers were
exceptionally numerous and seemed to have extended their
habitats onto what have been, in other years, the margins
of Western Sandpipers' habitat.

To summarize our impressions of the movements of waterfowl
and shorebirds during these three years, their populations
appear to be notably mobile. They, like the populations
of predators reported by Pitelka et al. appear to move
through inhospitable traditional habitats when conditions
dictate and to gather where they find favorable conditions
for survival (if not for breeding). Similarly weak
attachment to any one breeding site seems to be part of
the tactics of raptors such as Peregrines and Gyrfalcons
which move irregularly among several preferred eyries.
These tactics are presumably associated with the Tong-
familiar phenomenon of chronic breeding failure among
arctic birds. (Bertram & Lach 1933)

Seabirds

a. During June, after Murres and Kittiwakes have occupied the
cliffs and before they have laid eggs, the birds may be
conspicuous on the cliffs some days and at some times of day
while at other times they are virtually absent.

Day-Tong continuous watches during June indicated that the
times when the Murres at BIuff Cliffs would visit the cliffs
were out of phase with the times when the Murres at Square
Rock were on the cliffs,

At Bluff, the largest counts are made during the evening. An
air transect over Norton Sound from 9 to 11 pm on June 24
found almost no Murres or Kittiwakes at sea. Large numbers
of both were on the cliffs at BIuff. These watches will be
continued to see whether the pattern changes with the season.

203



b. Pelagic Cormorants had laid eggs but we saw no hatched young
by June 30.

About half of the Glaucous Gull nests we watched at Bluff
had hatched by June 30. The first Kittiwake eggs were seen
on June 28. Ravens had found Murre eggs and were bringing
them to their young as early as June 24, but we had not
seen any eggs at our study sites by June 30.

L, Ravens and Glaucous gulls - predators

We have begun a special study of Ravens and Glaucous Gulls, their
reproductive biology and their actions as predators on the
seabird cliffs., About a fifth of the Glaucous Gull nests and
half of the Raven nests were known to have failed. One Raven's
nest was still active at Bluff on June 30. The Raven parents
were feeding the four nearly fledged young frequently with
Murre eggs. There seemed to be little, if any, predation by
Glaucous Gulls on the early Murre eggs, but the presence of
Glaucous Gull breeding territories excluded large numbers
(hundreds) of Murres from preferred nesting sites at the tops
of stacks.

The conclusion seems inescapable that heavy predation by Ravens

has an important effect on the success of Murres which lay

their eggs early. We will be looking for the conditions underwhich
these early eggs are made vulnerable.

Estimate of Funds Expended

We have been given permission to transfer some funds between R.U., #237
and R.U. #447, The following accounting is approximate and assigns
costs between the two Research Units arbitrarily. (See comments

under R.U. #447)

CPF 1 $12,950
CPF 2 6,420
CPF 3 4,515
CPF 4 ____570

$24,450
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Quarterly Report January-March 1977

HOAA “nvironmental Research Laboratories

soulder, Colorado
irctic Project Cffice,ralrbanks, Alaska

TOs

From: Principal Investigator, william dH. Lrury
Organization: sollege of the Atlantic

wden ostreet
3ar Harbor,llaine 04609

subject: Summary of 4th quarter operations for 1976/1977
contract: 03-6-022-35208 Kesearch Unit ;i 237
Period January 1 to march 31, 1977

Title: airds of Coastal Habitats on the South Shore of sSeward
Peninsula, Alaska

A. Library activities
2, sclientific party

4illiam d. Urury Reducing data, writing report
Jenjamin 5. steele Reducing data, writing report

ary C. Lrury Accounts

Peter L. rury Preparing data and entering on forms

5. Data analysed

The entire period was spent writing the annual report

and preparing accounts/budgets.

a, Data from field notebooks were reduced.
iraphs, maps and illustrations were prepared.
Text was written,

b. Accounts for 1976 were summarized and budgets for
1977 were prepared.

c. Dzta from field notebooks for 1975 and 1976 and field
sheets from 1976 were transcribed onto forms to be
delivered to a key-punch operator.

6. Data submission schedule

a. The annual report is due from the typist on Larch 28.
Tt will be photocopied and sent on Alr Zxpress.

b. seventy-five percent of the data from 1975 and from
1976 have been put onto forms and can be delivered to a
key-punch operator as soon as funds are available.
ie have been told that it will require six monthsg for
the data to be punched after they are delivered to the

operator.

3. Problems
1., Je have now had the scheme for putting data into archives

explained adequately and have learned how to use the

data reporting systems. iowever we do not have a clear
picture of the goals or needs of the projects which will take
the data out of the archives and use them,. As a result

we have some unresolved questions about the purposes, types
of data and quality of data which justify this effort.

c Lotimate of funds expended January 1 to iarch 31, 1977

one
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Tos

Fromi

Subject:

Title:

NQOAA Environmental Research lLaboratories
Boulder, Colorado
Arctic Project 0ffice, Fairbanks, Alaska

Principal Investigator, William H. Drury
Organizations College of the Atlantic
Eden Street
Bar Harbor, Maine 04609

Summary of 4th quarter operations for 1976/77
Contract:s 03-6-022-35208 Research Unit # 447
Period January 1 to March 31, 1977

Studies of Populations, Community Structure and Ecology
of Marine Birds at King Island, Bering Strait Region,
Alaska,

A. Library Activities

2.

Scientific party

William H. Drury Reducing data, writing report
Benjamin B. Steele Reducing data, writing report

Mary C. Drury Accounts

Peter L. Drury Preparing data and entering on forms

Data analysed

The entire period was spent writing the annual report
and preparing accounts/budgets.
a. Data from field notebooks were reduced,
Graphs, maps and illustrations were prepared.
Text was written,
b. Accounts for 1976 were summarized and budgets for
1977 prepared.
c. Data from field notebooks and sheets were transcribed
onto forms to be given to key-punch operator.

Data submission schedule

a. The annual report was put in the mail on March 25.

b. Seventy-five percent of the data for 1976 have been

' entered onto forms, We have been notified that it
will require six months for the.data to be punched
after they are in the hands of the operator.

B. Problems

1.

We have not heard from the people of Little Diomede
Island whether they will give us permission to go to

the island. We plan to send a copy of our annual report
as usual to the Bering 3traits Native Corporation and
will ask them to enquire of the Little Diomeders what
their thoughts or decisions are. Unless we hear soon it
will be too late to arrange logistics., We do not want to
be caught in the position we were in 1976 with regard to
King Island. We want to have our agreements in writing
before we go.

Our contract reads for work to be done at King Island.

It will be necessary to have the contract modified to
allow us to use the money to work at other islands, because
we had planned to use the people in the 'King Island!
party for other work when they were not on the island.
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page 2 of 2
4th quarter report Research Unit #447

C. Estimate of funds expended

CPF 1 3alaries $ 11,200
CPF 2 0
CPF 3 1,030
CPF 4 250
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Office of Biological Services — Coastal Ecosystems
800 A Street - Suite 110
Anchorage, Alaska 99501

July 1, 1977

Contract: 01-5-022-2538

Reproting Period: April 1 - June 30, 1977
Research Unit: RU 337

Number of Pages: 5
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SEASONAL DISTRIBUTION AND ABUNDANCE OF MARINE BIRDS
APRIL - JUNE, 1977

Major activities for this reporting period include: data management,
site-specific shipboard surveys in offshore and nearshore Kodiak
Island waters, aerial reconnaissance surveys of the Saint George
Basin, Southern Bering Sea, Alaskan Peninsula South, Shelikof Straits,
Lower Cook Inlet and Kodiak Island areas, and the preparation of the
FY78 funding proposal.

Data Management

Table 1 is a summary of the status of all RU 337 digital data as of
June 30, 1977. We are aiming at a final tape submission for all
1975-1976 data of September 30, 1977,

Shipboard Surveys

The first leg of the 1977 charter vessel surveys (FW7032) was conducted
from May 22 through June 3, 1977, in the nearshore and offshore Kodiak
Island waters from Marmot Bay south and west to the Southern Albatross
Bank area. A number of observations were also made on the transit from
Seward to Chiniak Bay (Figure 1). Poor weather during most of the survey
prevented extended offshore work, especially in the Chiniak Bay area.

Thirty-five bird species were recorded on 276 transects completed during
the first charter vessel leg., Estimated marine bird densities per
transect ranged from 0,3 birds/km2 to 5,045 birds/km2 with highest
densities occurring over A) nearshore waters south of Narrow Cape

(= 102 birds/km2), B) offshore waters north of Narrow Cape (= 143
birds/km2), and C) offshore waters between Seward and Kodiak (= 94
birds/km2). High densities were primarily the result of large shearwater
concentrations, the largest being 60,000 Slender-billed Shearwaters

just west of Ugak Island. A preliminary review of the data suggests
that highest foraging concentrations of marine birds occur over bank
areas adjacent to steep shelf slopes.

The second leg of the charter vessel surveys (FW7033) began on June 15,
and had not terminated as of the writing of this report.

Aerial Surveys

Aerial surveys for this reporting period were completed on 21-26 April,
19-20 May and 17-18 June, 1977. All three surveys covered Lower Cook
Inlet and Kodiak Basin while the April survey additionally surveyed
Shelikof Strait, Alaska Peninsula South, Saint George Basin and Bristol
Bay.
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A proposed intercalibration of aerial and shipboard indices in June was
concelled due to the inability of the charter vessel to work in offshore
waters in any but the most ideal weather conditions. This work is

indefinitely postponed until logistic arrangements with a NOAA vessel
can be made.
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TABLE 1. Status of RU337 digital data as of June 30, 1977.

FIELD DATA DATA KEY- PRELIMINARY TAPE SENT FINAL TAPE
OPERATION TRANSCRIBED PUNCHED DATA EDITING TO HAL SUBMITTED
NUMBER COMPLETED PETERSON
FW5003 XXX XX 000 000 000
FW5004 XXX XXX XXX NA XX
FW5006 XXX XXX 000 000 000
FW5008 XXX XX XXX XXX 000
Fw5009 XXX XXX XXX NA XXX
FW5010 XXX XXX 000 000 000
FW5011 XXX XXX XXX XXX 000
FW5012 XXX XXX XXX XXX 000
FW5013 XXX XXX XXX NA XXX
FW5014 XXX XXX XX 000 000
FW5015 XXX XXX XXX XXX 000
FW5016 XXX XXX XXX XXX 000
FW5018 XXX XXX XXX NA XXX
FW5020 XXX XXX XXX XXX 000
Fw5021 XXX XXX XXX XX 000
FW5022 XXX XXX 000 000 000
Fw5023 XXX XX XXX NA XXX
FW5024 XX XXX XXX NA XXX
FW5025 XXX XXX XXX XXX 000
FW5026 XXX XXX XXX XXX 000
FW5027 XXX XXX XXX XXX 000
FW5028 XXX XXX XXX NA XXX
FW5029 XXX XXX XXX 000 000
FW5030 XXX XXX XXX NA XXX
FW5031 XXX XXX XXX XXX 000
FW5032 XXX XXX XXX NA XXX
FW5033 XXX XXX XXX XXX 000
FW5034 XXX XXX XXX XXX 000
FW5035 XXX XXX XXX XXX 000
FW5036 XXX XXX XXX 000 000
FW5037 XX XXX XXX 000 000
FW5038 XXX XXX 000 000 000
Fw6001 XXX XXX XX XXX 000
Fw6002 XXX XXX XXX XXX 000
FW6004 XXX XXX XXX 000 000
FW6005 XXX XXX XXX 000 000
FW6006 XXX XXX 000 000 000
FW6007 XXX XXX XXX XXX 000
FW6008 XXX XXX XXX XXX 000
FW6009 XXX XX XXX XXX 000
FW6010 XXX XXX 000 000 000
FW6011 XXX XXX XXX 000 000
FW6012 XXX XXX 000 000 000
FW6013 XXX XXX 000 000 000
FW6014 XXX XXX 000 000 000

FW6015 XXX XXX XXX XXX 000




TABLE 1, Continued,

FIELD DATA DATA KEY- PRELIMINARY TAPE SENT FINAL TAPE
OPERATION TRANSCRIBED PUNCHED DATA EDITING TO HAL SUBMITTED
NUMBER COMPLETED PETERSON
FW6016 XXX XXX XXX 000 000
FW6018 XXX XXX XXX XXX 000
FW6019 XXX XXX XXX XXX 000
FW6021 XXX XXX XXX XXX 000
FW6025 XXX XXX XXX 000 000
FW6026 XXX XXX XXX XXX 000
FW6027 XXX XXX XXX XXX 000
FW6028 XXX XXX XXX 000 000
FW6029 XXX XXX XXX XXX 000
FW6050 XXX XXX XXX XXX 000
FW6051 XXX XXX XXX XXX 000
FW6052 XXX XXX XXX 000 000
FW6057 XXX XXX XXX XXX 000
FW6064 XXX XXX XXX XXX 000
FW6066 XXX XXX XXX XXX 000
FW6067 XXX XXX XXX XXX 000
FW6068 XXX XXX XXX XXX 000
FW6070 XXX XXX XXX XXX 000
FW6074 XXX XXX XXX XXX 000
FW6077 XXX XXX XXX 000 000
FW6078 XXX XXX XXX 000 000
FW6082 XXX XXX 000 000 000
FW6083 XXX XXX XXX XXX 000
FW6084 XXX XXX 000 000 000
FW6085 XXX XXX XXX 000 000
FW6086 000 000 000 000 000
FW6087 XXX XXX 000 000 000
FW6088 XXX XXX XXX XXX 000
FW6089 XXX XXX XXX XXX 000
FW6092 XXX XXX 000 000 000
FW6093 000 000 000 000 000
FW6094 XXX XXX XXX XXX 000
FW6095 XXX XXX XXX XXX 000
FW7026 XXX XXX 000 000 000
FW7027 XXX XXX 000 000 000
FW7028 000 000 000 000 000
FW7029 000 000 000 000 000
FW7031 000 000 000 000 000
FW7032 XXX 000 000 000 000
FW7045 000 000 000 000 000

XXX = completed, 000 = not completed, NA = Not Applicable
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FTIGURE 1. Marine Bird Observation Transits
on the May-June Charter Vessel Survey.
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Contract: 01-5-022-2538
Period: 1 April = 30 June 1977
RU: 338

QUARTERLY REPORT

SEABIRD COLONY CATALOG

Principal Investigators
C. J. Lensink and K. D. Wohl

U. S. Fish and Wildlife Service
Office of Biological Services - Coastal Systems
800 A Street Suite 110
Anchorage, Alaska 99501

July 1977
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I. INTRODUCTION., Research Unit 338 is designed to help satisfy OCSEAP
task objective E which is "what are the bilological populations and
ecological systems most subject to impact from petroleum exploration
and development?'" More specifically, this RU helps satisfy Task E-3
which is "to determine the seasonal density distribution, critical
habitats, migratory routes, and breeding locales of key marine bird
species." The Seabird Colony Catalog contains maps showing the lo-
cation and approximate size of all known seabird colonies in Alaska
and provides a summary of existing information on each colony in-

! cluding general characteristics, specles present, anproximate popu-
] lations, photographs, maps and relevant reference material.
i IT. TASK OBJECTIVE
The objective of this Research Unit is to catalog the location of
seabird colonies including data such as species composition and
| population estimates.
f IIT. OFFICE, FIELD AND LABORATORY ACTIVITTES
i A. Field Schedule
1
j Study Site Site Occupancy FWS Personnel Task Objectives
Trinity Islands Late May K. Wohl Catalog new
C. Harrison seabird colonies
Sundstrom/Aiatalik
Islands Late May K. Wohl "
C. Harrison
Flat Island Late May K. Wohl "
C. Harrison
Middleton Island Early June A. Sowls "
et al.
1 Chirikof Island Late June A. Sowls "

A, DeGange

St. Matthew Island/
Hall Island July, Aug. A. Sowls

A. DeGange
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Chamisso Island August A, Sowls "

A, DeGange
B. Data Management Schedule
Activity Time Period FWS Personnel
Passive Data Collection October to April A. Sowls

Prepare Colony Maps & Tables October to June
September to April

Data Transcription and October to June "
Tape Submission September to April
C. Methods

See our Annual Report of 1 April 1977.

IV. RESULTS

Primary efforts during this quarter have been directed toward summari-
zation of unpublished colony data and tramscription of colony data.

To date, we have transcribed all colony information for the northeast
and western Gulf of Alaska regions; that data is presently being key
punched. Transcription of colony data for the Bering Sea, Chukchi
Sea, Beaufort Sea, Alaska Peninsula/Aleutian Islands and SE Alaska

is continuing.

216




Contract: (01-5-022-2538
Period: 1 April - 30 June 1977
RU: 341

QUARTERLY REPORT

POPULATION DYNAMICS AND TROPHIC RELATIONSHIPS OF MARINE
BIRDS IN THE GULF OF ALASKA AND SOUTHERN BERING SEA

Prineipal Investigators
C. J. Lensink and K. D. Wohl

U. S. Fish and Wildlife Service
Office of Biological Services -~ Coastal Systems

800 A Street, Suite 110
Anchorage, Alagka 99501

July 1977

217




II.

INTRODUCTION, Research Unit 341 is designed to help satisfy OCSEAP task

objective E which is 'what are the biological populations and ecological
systems most subject to impact from petroleum exploration and development?"
More specifically, this RU helps satisfy tasks E-3 and E-4 which are to
"determine the seasonal density distribution, critical habitats, migratory
routes, and breeding locales of key marine bird species "and" to describe
dynamics and trophic relationships of key marine bird species at offshore
and coastal study sites" (FY 78 OCSEAP TDP). Since our personnel are 1n
the field, this report is necessarily brief and cursorily reviews those
activities which occurred from 1 April to 1 July 1977.

TASK OBJECTIVES

A, To determine the reproductive success and the chronology and phenology
of breeding events for key seabird species at selected colonies.

B. To determine the amount, kinds and trophic levels of prey utilized by
key seabird species and, when possible, to determine the relationship
of prey selected to prey availability, and to describe feeding cycles,
areas, and behavior,

C. To determine the species composition, numerical abundance, timing, and
habitat use of selected seabird colonies.

ITI.OFFICE, FIELD AND LABORATORY ACTIVITIES

A. Field Schedule

Study Site Site Occupancy FWS Personnel Task Objectives
Wooded Islands Mid April P, Mickelson et al. Pop. Dynamics/

Breeding Success
Beached Bird Survey
& Colony Inventory

Barren Islands Early May D, Manuwal Pop. Dynamics/

D, Boersma et al. Breeding Success
Feeding Ecology &
Colony Inventory

Chiniak Bay Late May D. Nyswander Pop. Dynamics/

E. Hoberg Breeding Success
Beached Bird Survey
Colony Inventory and
Feeding Ecology

Sitkalidak Straits Late May _ P, Baird Same as above
A, Moe
Ugaiushak Island Mid April D. Wehle et al. ~ Same as above

Chowiet Island Mid April 8. Hatch et al. Same as above




Nelson Lagoon

Kodiak Pelagic
Feeding Ecology
Study (Charter

Vessel)

Unimak Pass

B. Laboratory

Accessioned Food
Samples into
Collection

Final Analysis and
Transcription

C. Methods

Mid April R. Gill
C. Handel
M. Peterson
J. Nelson

26 May-3 June G. Sanger

18 June-29 JuneV, Hironaka
J. Guzman
D. Forsel
P. Gould

Early April- J. Nelson et al.
Mid May

Schedule

Through Through
1 April 1977 10 June 1977

798 153

19 286

Same as above

Feeding ecology and at
sea population assess-
ment & distribution

Migration Survey

Total
Through 10 June 1977

951

305

See our Annual Report of 1 April 1977 and draft FY 78 proposal renewal.

Our intertidal invertebrate sampling scheme at Nelson Lagoon was initiated
in June, 1977 and is an integral part of our feeding and trophic relationship
study. Two 50-meter transect lines were established adjacent to the Nelson
Five stations have been established along each transect

Lagoon field camp.

whereby five samples each are periodically obtained.

The sample equipment is

a clam gun which is used to obtain a sample 14 cm in depth, i.e.,, equal to a
Each sample is sorted through 2 mm and .59 mm sieves. All
organisms retained in both seives are preserved in 107 formalin and later
transferrred to 50% isopropanol solution.

volume of 1 liter.

IV, RESULTS

Field activities under this RU were largely restricted to the Gulf of

Alaska and southern Bering Sea,

Major field accomplishments during this

quarter included preparation for and occupation of our site-specific intensive
colony study areas at Wooded Islands, Barren Islands, Chiniak Bay, Sitkalidak
Straits, Ugaiushak Island, Chowiet Island and Nelson Lagoon. These study sites
were selected because of the presence of and accessibility to key species,
diversity of habitat,strategic location in relation to potential vulnerability
of the locale to impacts from OCS activities, and/or continuation of previously

initiated studies.

219



Attached as an Appendix are quarterly reports prepared for the University
of Alaska's Cooperative Wildlife Research Unit's Quarterly Report, Vol.28(3),
on our Wooded Islands and Copper River Delta studies.

We also initiated a 70-day, 5-leg cruise associated with our pelagic feeding
study with the acquisition of our charter vessel "Yankee Clipper", a 52-ft.
vessel from Cordova, Alaska. Seabird distribution and abundance observations
are also being collected in support of RU-337 at no additional cost. The
vessel is also used to a limited extent in resupplying and supporting our
data collection efforts at our Sitkalidak Straits field camp.

A total of 138 birds have been collected for determination of food habits
during the first two legs of the charter vessel operation. Specles collected
were Sooty and Short-tailed Shearwaters, Black-legged Kittiwakes, Tufted

Puffins and Common Murres. Most birds have been collected in the offshore
regions of Marmot Bay and Albatross Banks.

A radio network linking our above field camps, charter vessel, and Anchorage
FWS office has been established. This network has provided for timely ex-
change of biological and logistical information and a measure of safety

for our personnel.

During this quarter, our 1976 field camp data were key puached and returned
for our verification and submission. In addition, preparation and Juneau
Project Office review of our FY 78 proposal renewal occurred during this
quarter. Our persomnnel participated in the TDP Review and Research Planning
Committee meetings in Boulder, Colorado in June.
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Project Title

The food habits of migrating dunlins (Calidris alpina) and western
sandpipers (Calidris mauri) in the Copper River Delta area, Alaska.

Investigator: Stan Senner

Advisors: Dr. David W. Norton (committee chairman) and
David R, Klein
Funding: U.S. Fish and Wildlife Service.

Objectives

1. Determine the diet of shorebirds with emphasis on dunlins and
western sandpipers while they are feeding, primarily on tidal flats.
Food habits will be considered in relation to time of year, location
within region, daily tide cycles, and patterns of feeding within the
tidal flats habitat.

2, Determine the availability, abundance, and productivity of
food items utilized on the tidal flats, The prey species will be
considered in relation to time of year, location within region, daily
tide cycles. and intrahabitat distribution.

3. Determine the condition of dunlins and western sandpipers in
terms of body fat as they arrive in and leave the region.

General

Dr. Frank Pitelka chaired a special Shorebird Symposium at the 3rd
Annual Meeting of the Pacific Seabird Group at Pacific Grove, California,
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6-9 January. - I attended the meeting and presented a paper titled "An
evaluation of the Copper River Delta as critical habitat for migrating
shorebirds". This paper will be published in the proceedings of the
Shorebird Symposium edited by Dr. Pitelka.

Virtually all laboratory work regarding stemach and intertidal
invertebrate samples was completed, Data from shorebird censes were
punched onto computer cards. Card punching for invertebrate samples,
stomach samples, and shorebird specimens was initiated.

Plans for Next Quarter

Computer analyses using the Statistical Package for the Social
Sciences (SPSS) will be completed and the thesis written.

Project Title

_A comparison of habitats used by four species of alcids nesting on
Fish Island, Prince William Sound, Alaska .

Investigator: William Lehnhausen

Advisors: Drs. Peter G. Mickelson (committee chairman), David
R. Klein and Brina Kessel

Funding: U.S. Fish and Wildlife Service

Objectives

1. Determine the total number of tufted puffins, horned puffins,
pigeon guillemots, and parakeet auklets using nesting habitat on Fish
Island.

2. Determine distribution patterns of the 4 alcids, including
general areas, specific habitats, and nest sites.

3. Compare distribution patterns of the 4 alcids and identify the
major factors affecting the nesting of each species.

4, Compare utilization of nesting habitat by the 4 alcids on Fish
Island with the same species in other geographic areas.

General

Much of the quarter was spent doing classwork. Course requirements
will be completed this semester. During this quarter an annual report
for U.S. Fish and Wildlife Service was written. This report included a
narrative of observations and data gathered during the 1976 field season.

The specific thesis project has been altered slightly. Instead of
working with the nesting habitat of the tufted puffin on all islands,
the 4 alcids concomitantly nesting on Fish Island will be studied.

1
The previous title of this project was '"Distribution and abundance of
tufted puffins at Wooded Islands, Alaska".
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Four specles of alcids on Fish Island, parakeet auklet, pigeon
guillemot, horned puffin, and tufted puffin may show preferences for
specific nest sites, thereby minimizing overlap of nesting sites.
Observations in 1976 revealed similar habitats used by some of these
specics for nest sites (Table 1). Table 1 suggests there is potential
for overlap and competition for nesting sites. In addition, phenology
(mainly arrival at colony, nest site defense, and egg-laying) may be a
factor reducing competition between species. 1If one species is able to
initiate breeding earlier than another species, the first may occupy
preferred nest sites., This assumes preferred nest sites are limited.
Bedard (1969) found 3 species of plankton feeding alcids on St. -Lawrence
Island selected different nesting habitats.

The tufted puffin is the most abundant breeder on Fish Island.
Using both raft counts and burrow density for various habitats there
were approximately 1125 pairs nesting. Iselib (pers. comm.) in 1972
estimated 7000 pairs in the Wooded Island group. During his 16 August
1974 survey he estimated 1100 pairs at Fish Island. Farthen burrows are
the most frequently used nest sites of tufted puffins on Buldir Island
(Wehle 1976). Sealy (1973: 107) found tufteds nesting to a small degree
in the "rubble at the base" of a slope. On Fish Island I considered the
tufted puffins to be utilizing 4 different types of habitats; cliff
edge, cliff face, rocky slope, and grassy slope. Cliff cdge and grassy
slope nests were burrows in soil while rocky slope and cliff face nests
were in natural cavities.

Nettleship (1972) and Grant and Nettleship (1971) used a number of
nest measurements to look at nest site utilization and habitat selection
for common puftfins. Distance to cliff edge and angle of slope were
found by Nettleship (1972) to have a significant affect on nesting
success of common puffins. Burrow density was correlated most closely
with distance from cliff edge and perimeter of boulders in Crant and
Nettleship's study (1971). To investigate habitat utilization by tufted
puffins I established 4 transects on Fish Island; one 14 m wide by 55m
long on a vegetated rocky slope, one l4m wide by 64m Jong on an unvegetated
rocky slope, one (actually a large plot) 25m wide by 15m long on a
grassy slope, and consecutive plots 10m wide by 5m long along the cliff
edge (140m done in 1976). Nests within these transects were measured
for 15 different characteristics. In the vegetated rocky slope only 14
burrows were found for an average of 2 per 10 while in the unvegetated
rocky slope there was an average of 4 per 100m~ (34 burrows). A rocky
slope transect (1l4m wide by 62m long) on Tanker Island for comparison
had an average of 7 burrows per 100m~ (60 burrows). A rocky slope
transect was started but not completed on South Island due to inclement
weather. Within Ehe lower 45m, 22 burrows were found, or approximately 3
burrows per 100m~. This was probably representative of the entire
transect.

Twenty—five completed burrows were found in the grassy slope transect
on Fish Island for an average of 7 burrows per 100m~. No other grassy
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slope transects were run which would be comparable to the one on Fish
Island.

In 1976 over 140m of cliff edge,were searched for burrows resulting
in an average of 11 burrows per 100m~. This is a small part of the
estimated cliff perimeter, most of which contains burrows of puffins.
Another cliff edge transect was conducted completely around Tanker
Island. Along the 377y of cliff edge there were 510 burrows, or an
‘average of 14 per 100m . These averages may be deceiving because in
both transects 83 percent of the burrows were within 2m of the ¢liff
edge.

Preliminary analysis indicates distance from cliff edge is an
important factor influencing nest site location for cliff edge burrows.
On rocky slopes boulder size may influence availability of nest sites
while soil depth could be a determinent on grassy slopes. In all areas
the slope of land may influence selection and utilization of a possible
nest site. This hypothesis will be tested.

Horned puffins were the least numerous, approximately 5 pairs.
Although no eggs or chicks were observed, nesting probably occurred.
Isleib (pers. comm.) made brief surveys in 1972 and 1974. He estimated
300 pairs of horned puffins in the island groups during 1972 and 50-100
pairs on Fish Island alone in 1974, Nesting habitat for horned puffins
is generally considered to be deep holes between rocks or deep crevices
in ¢liff faces (Sealy 1973). These birds have been known to burrow only
on Kodiak Island (Bretherton 1896) and Chamisso Island (Grinnell 1900),
"Rock crevices beneath the soil-covered slope" was the main substrate
used by horned puffins on Buldir Island (Wehle 1976:15). Horned puffins
I observed were mainly near crevices in vertical cliff faces. These
birds were seen from early June on, flying by the cliffs and sitting on
certain ledges on the cliff face. Horned puffins were probably the last
of the 4 alcids to arrive at the colony. Tufted puffins used the same
areas and probably the same type of nest sites as hcrned puffins. For
this reason some horned puffins may have been excluded from breeding due
to nest sites already being occupied, although the rumbers of horned
puffins were very low. One bird was observed flying into a hole underneath
a small boulder 17.5m from the water at the base of a rocky slope. No
egg or nest could be seen from the entrance. Horned puffins were seen
on many occasions flying by this area as well as landing on the rocks
10-20m away. A mid-August search of the cliff-face where horned puffins
had been seen sitting, revealed only 2 rock-crevice nests of tufted
puffins.

During 1976, 30 pigeon guillemot pairs were thought to be breeding
on fish Island. Isleib saw no pigeon guillemots around the island in
1974 but in 1972 he estimated 500 pairs around the whole Wooded Island
group. The pigeon guillemot is noted for its diversity of nesting sites,
occupying the whole range of nest types used by the auk family (Storer
1952). Cover seems to be important around natural holes, cavities and
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burrows that have been recorded as pigeon guillemot nests (Drent 1965).
Nine nests were located on the north side of Fish Island. Of these, 3
were in crevices of the cliff-face the otherswere between boulders of
the rocky slopes. One additional guillemot nest was found on Tanker
Island in a small crevice in the cliff face.

Only 25 parakeet auklets are thought to have nested on Fish Tsland
in 1976, Tsleib in 1972 reported over 100 pairs probably nesting in the
Wooded Islands. On his 16 August 1974 survey auklets weré not reported
but they may have been missed due to the late date. These birds along
with the Smith Island colony (Nysewander pers. comm.) represent‘the
eastern most breeding parakeet auklets. Sealy and Bedard (1973:61)
briefly describe the types of nest sites used by parakeet auklets on 5St.
Lawrence Island. Talus slopes of "weakly weathered outcrops" as ridges
near the edge of mountain "and on the peaty slopes where most of the
boulders are covered with soil and vegetation'" served as nesting areas.
In most of their range parakeet auklets are characterized as cliff-
nesters, except in the Pribilof Islands where talus slopes of rounded
boulders are used (Bent 1919). Two actual nests and the general area
of a third nest were found on Fish TIsland in 1976. All of the nests
were in cracks of large boulder piles and 15m or less from the waterline.
These nests were within the same area as nesting pigeon guillemots and
tufted puffins (one of the presumed horned puffin nests was also in the
same area).
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Table 1. Nesting habitats on Fish Island and species utilizing the areas

in 1976,
Grassy Slope Cliff Fdge Cliff Face Rocky Slope
tufted puffin tufted puffin tufted puffin tufted puffin

pigeon guillemot pigeon guill. pigeon guillemot
horned puffin horned puffin

parazkeet auklet

Project Title

Breeding blology of storm petrelq of Wooded Island, Alaska.

P A oA S LN A ATL T et T oA TR o i b < il

Investigator: Susan E. Quinlan

Advisors: Drs. Peter G. Mickelson (committee chairman), Samuel
J. Harbo, Jr., and Stephen F. Maclean, Jr.
Funding: U.S. Fish and Wildlife Service
Objectives
1. Estimate population size and productivity of Wooded Tsland
fork tailed and Leach's storm petrels colonies.
2. Determine the effects of colony density on breeding success.
3. Turther determine the effects of predation on nesting success

of storm petrels, with emphasis on river otter predation.
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4, Furthex determine breeding phenology, molt schedule, breeding
behavior and chick growth patterns.

5. As possible, obtain information on food habits, aging and
sexing techniques and habitat preference.

During the past quarter, the investigator attended classes at the
University of Alaska. Work on literature review and data processing
continued. She attended the Pacific Seabird Group conference.in Monterey,
California. An annuval report was prepared for the U.S. Fish and Wildlife
Service. Estimates of colony size and productivity in 1976 on Fish
Island were finalized.

The nocturnal habits of storm petrels, and the density of vegetation
on Fish Island made census work difficult. Two methods of population
estimate were used. Capture-mark-recapture techniques using nocturnal
banding operations yielded estimates of total active birds on Fish.
Transects across the island, following the technique of Nettleship
(1976) were used to obtain an estimate of the number of breeding pairs.

A total of 43 nights of banding between 23 May and 2 August yielded
810 fork-tails and 86 Leach's storm petrels. Data were grouped for use
in the Schnabel method of population estimation based on 50 recaptures.
This method yielded an estimate of 4,800 fork-tails and. 400 Leach's
storm petrels. Net sites varjied throughout the summer. While this
estimate could be used as a rough index to population size, there are
many inherent faults with the technique. Adult and juvenile bi¥ds
cannot be separated. Since juvenile birds may only visit the island
sporadically, this would include the effect of both immigration and
emmigration which would result in an over-estimate of the population.
Harris (1974) indicated that storm petrels at Trinicad Rocks in California
did not fly over the entire island on their nightly visits, but flew
over the same area on each visit. Birds with burrows in the vicinity of
the net would thus be more likely to be caught than birds nesting in
another area. Also, netting with this technique was not conducted on
the rocky slope areas of the island due to safety considerations,
Hence, the estimate does not pertain to birds utilizing that area.
Estimates using this technique appear to be of limited value, although
future comparisons, using the same techniques with nets in the same
locations, over the same period of time might reflect population changes
through time.

According to Nettleship (1976) transects across a petrel colony are
useful for population estimation. Thus 6, 3m wide transects across Fish
Island were used to determine burrow density. As shown in Fig. 1 sub-
colonies of petrels were located on the perimeter .of the central plateau
on Fish Island.  Due to the clumped distribution of petrel subcolonies,
the transects were not as valuable as originally hoped. However, estimates
of burrow density were obtained in the transects, and in plots set-up in
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subcolonies. Along with estimates of burrow density based on mean
distance between burrow, an estimate of burrow density around the perimeter
of Fish Island was made. The major difficulty with this technique is
obtaining an accurate estimate of the available habitat within 12m of

the cliff edge. High altitude infrared photos were used to map Fish
Island and by counting the squares within the 12m parameter, a total

area estimate of 8,554m” was obtained. Unfortunately, due to the conversior
factor of 1 c¢m:2904 there is a great deal of error associated with the
estimate of area. Total population estimate for the plateau of Fish,

based on this technique yields an estimate 1842 burrows. Conversion
factors based on 1976 data for burrow activity and percent burrows with
eggs (See Table 1) yield an estimate of 1026 breeding pairs, further
divided into 820 fork-tailed and 205 Leach's storm petrel breeding

pairs. Since active burrows not containing eggs are utilized by non-
breeding birds, the estimate of active burrows without eggs can be used
to estimate non-breeding birds visiting the island. Since each burrow
may be utilized by 1, 2 or 3 birds this estimate ranges from 400 to 1200

' non-breeding fork-tails and 50 to 150 Leach's storm petrels. Again,
however, emphasis on the error associated with this estimate must be
astressed. The estimate could be improved measuring all available habitat
on the island, however this does not appear to be worth the cost in

time. For the purposes of future comparisons of the population of petrels
on Fish Island, selected plots and carefully mapped subcolony areas
should yield useful information. Three such plots were marked and studied
last year and during 1977 several more of these plots will be established.
Comparisons of density, breeding success, and activity in these plots
over a long period of time will provide more precise information about
storm petrel population changes than total populaticn estimates based on
either of the above techniques.

Similar plots will be established on the rocky areas of Fish Island
and on South Island next field season.

Plans for Next Quarter

The investigator will be in the field from 13 April until mid-
October 1977. Since the remote location of the study area precludes
a contribution to the quarterly report during this time period, a detailed
description of the plans for the field season are provided here.

Census and Productivity

The-researcher will maximize population estimate effort by establishing
permanent plots and delineating and measuring subcolonies on both Fish
and South Islands. Plots, Im x 12m will be placed along the entire
cliff edge of Fish Island. In areas of known storm petrel subcolonies, a
systematic sample of plots, with 3 replications will be made. A systematic
sample of the remaining cliff edge will be made using plots 3m % 12m.
1f subcolonies are located in new areas, these will be sampled in the
same manner as those already knowm.
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In each plot, vegetation, soil depth, and all burrows will be
noted. Fach burrow will be examined for activity. The plots will not be
disturbed between the time of egg-laying and hatching, except for the
initial check,

On the rocky areas of Fish, transects 3m by the length of the slope
will be used for estimating nesting density. These transects will be
run at night and all crevices where storm petrels are heard calling will
be marked. A diurnal check of these marked crevices will be made to
determine if the burrow is active., Due to the large size of boulders in
this rocky slope, most burrows are inaccessible and signs of petrel
activity (droppings, diurmal calling, smell, feathers) will be used as
evidence of activity. This will provide a rough estimate of the number
of breeding birds in that area.

Due to the inaccessible location of South TIsland, and the uncertainty
about the status of storm petrels there, visits will probably be limited
to 3 or 4 weeks during the field season. Several nights early in the
field season will be necessary to determine the location of nesting
petrels. Tenatively, colonies will be roughly delineated and plots Im
by the width of the subcolony will be used in a systematic sample across
the area.

Phenology

Phenology will be based on information collected during census
work, nightly banding operations, and selected burrows. Smoked index
cards will be used for monitoring incubation shifts. If this techaique
is sucessful adults may be web-tagged for individual identification.
Thirty chicks will be selected for daily weight measurements. All
others will be checked at 9 day intervals.

Predation

Both common ravens and river otters prey on storm petrels on Fish
Island. Glaucous-winged gulls may prey on storm petrels on South Island.
Thus, castings of all avian predators, and droppings of river otters
will be collected regularily throughout the summer. These will be
examined upon returning to the lab.

River otter predation will be carefully studied on Fish Island.
Three exclosures will be set up on peninsulas of high petrel nesting
density and cliffs will be used as one or more sides of the otter exclosure.
Exclosures will be similar to that described by Sargeant et al. (1974).
Guards of chicken wire will extend 0.2 meters beyond the cliff edge.

Otter trails on Fish Island will be monitored using smoothed plots

to detect otter movements. Checks will be made at daily intervals, and
as possible throughout the day and night.
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Table 1. Nesting success of storm petrels on Fish Island in 1976.
Plots A and B were disturbed by river otters before the study began;
plot C was disturbed by otters after study began. All values are
expressed as percentages.

Plots Mean3
A B C
Inactive burrows 40 (24)2 24 (15) 37 (11) 19 (134)
Active burrows 60 86 63 81
Active with eggs 85 54 77 69
Eggs destroyed/otter 67 29 29 25
Eggs deserted 17 14 29 17
Eggs hatching - i7 57 43 58
Chicks lost to otter 100 50 33 33
Chicks lost to other 0 0 25 5
Young fledged/egg 0 29 14 31
Production lost/otter 83 57 43 48
Production lost/other 17 14 43 21

1Other causes include starvation, chick killed by adult, and unknown.
2 s g .
Parentheses indicate the sample size, n.

3 . P . .
Mean for all burrows studied, inside and outside plots.
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Quarterly Report

Contract 03~5-022-56

Task Order #27

Research Unit #441

Reporting Period 4/1/77 - 6/30/77

AVIAN COMMUNITY ECOLOGY AT TWO SITES ON
ESPENBERG PENINSULA IN KOTZEBUE SOUND, ALASKA

Dr. P. G. Mickelson
Institute of Arctic Biology
University of Alaska
Fairbanks, Alaska 99701

June 30, 1977
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I, Task Objectives

To determine the baseline ecology of two geographically close avian

breeding sites.

To compare the results between sites and insofar as

possible and determine the possible effects of o0i.l related pertubations

on these areas.

II. Field and Laboratory Activities,

A. Field Activities

All personnel associated with this project are currently
conducting on site field observations. These persons are
not able to be contacted concerning the progress made
during the last quarter.

B. Laboratory Activities

None.

ITI. Results

None presently available.

CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 27 R. U. #441

PRINCIPAL INVESTIGATOR:

Dr. P. G. Mickelson

Submission dates are estimated only and will be updated,
if necessary, each quarter, Data batches refer to data
as identified in the data management plan.

Cruise/Field Operation

1976 Field Season

1977 Field Season

1976 Field Season

1977 Field Season

Collection Dates Estimated Submission Datesl
From To Batch 1 2 3 4
6/4/76 9/15/76 6/30/77 6/30/77 5/30/77 9/30/77
Current
Batch 5 6 7 8

5/30/77  5/30/77 4/30/77 4/30/77

Data submission delayed due to current field season.

Data management plan has been submitted and approved by F. Cava;
we await contractual approval.
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Task Objectives

1. To determine the numbers and distribution of species of
seabirds.

2. To describe the schedule and phenology of events during
occupation of cliffs and the breeding period.

3. To examine trophic relations by making estimates of repro-
ductive success, by determining distribution and concentrations
of feeding birds at sea, and by establishing the species
used as food.

L, To provide data for comparative purposes in the same and
other regions.

Field Activities
1. Schedule

May 15, 1977, first party to Nome.

May 18, 1977, party of two to Little Diomede Island.

June 10-17, attempts to fly third member of party to the
_ island failed as sea ice was breaking up.

June 26, third member of party arrived on the island.

2, Scientific Party
Ben Steele, Utah State Univ., in charge of field party.
Alan Watson, member of field party.
Edward Steele, member of field party,

3. Methods

Field methods have been described in detail in proposals
and annual reports.

a. Daily observations of the kinds, numbers and movements
of birds during the weeks when they come to the island
and occupy the cliffs or scree slopes.

b. Selection of study sites and monitoring the cliff faces.

c. Censusing sample areas of cliff and scree slopes and
extrapolating from these samples to the total population
of the island.

d. Tours of the islands interior and perimeter censusing
all species.
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e. Noticing and recording unanticipated events.

f. Running air transects over the Chirikov Basin, Bering
Strait and Chukchi Sea to establish the distribution of
feeding birds.

g. Climbing c1iff faces looking for food brought by parents.
L. Sample Localities

This is the first year of study on Little Diomede lsland.

Study sites will be selected.

Tracks of the air censuses run in June are shown on the
chart which accompanies this report.

5. ""Data collected'" - operations carried out are listed.

Communication with the party on the island has been poor.

| estimate that 50-75 visits have been made to study sites,
and 20-30 excursions made to census.

We have made 135 five-minute counts of species and numbers
of birds on the feeding grounds from the air,

Miles of trackline - 1100.

6. Milestone chart and schedule of data submission

Quarterly reports will be submitted about October 1, 1977
and January 1, 1978.

An annual report will be submitted about April 1, 1978.

The final processing of coding sheets will begin sometime
after the party leaves the island about August 15.

1t1. Results

Telephone to Little Diomede was not working during the last
two weeks of this period so detailed results are not
available.

Earlier reports indicated that the island was surrounded by
solid ice well into the end of May. Murres and Kittiwakes
appeared in the leads but their numbers were difficult to
estimate because the leads extended as far as the eye could
see away from the island and birds could be seen at extreme
distances. Murres and kittiwakes appeared around the island
as soon as leads opened, but Auklets had not arrived until
after June first.

Several sites suitable for study had been found on the north
end of the island.
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IV. Preliminary Interpretation of Results

1. The Murres and Kittiwakes nest on the cliff faces at the
foot of the islands steep sides. They do not nest on the
stone slabs high on the islands sides as they do at King
Island. Censuses had not been completed and put together
into an estimate for the whole island in time to be included
in the quarterly report.

2. Auklets nest in the scree (depositional slopes of frost-
rived boulders) on the west side of the island and on the
valley sides of a cut towards the East side. The first
inspection suggests that suitable nesting sites occupy
about one third of the islands surface.

Estimates of numbers of birds per unit area of scree have
been made and a vertical photograph of the island has been
requested to help translate these samples into estimates
of the numbers of birds nesting.

3. Air transects of the Chirikov Basin, the Bering Strait,
and the southernmost part of the Chukchi Sea indicated that
Murres, Puffins and Auklets were concentrated West of a line
drawn from the east end on St. Lawrence Island to a point
20 miles East of Kirg Island and thence to the York Mountains.
The contrast in density is conspicuous, there being virtually
no birds to the East and large numbers to the West. The
largest concentrations were found near the major breeding cliffs
on the north shore of St. Lawrence lsland, around King lsltand
and in the Bering Strait, but also in an area 50 miles SSW
from King Island and in an area half to 3/4 of the way between
King Island and Fairway Rock.

L, Small numbers of Fulmg?s were seen, but no petrels or shear-

waters,

Large numbers (up to 200 in one day) of Gray Whales were
seen in the areas where seabirds congregate. They seemed
to attract Kittiwakes and Murres to feed in the plume of
bottom sediments which they brought to the surface after a
dive. We saw, typically, 4-10 Kittiwakes and 2-4 Murres on
the water or flying toward a whale as it surfaced., The
great majority of all Kittiwakes seen away from the cliffs
were associated with whales. The numbers of Murres, on
the other hand, were only a small proportion of the total of
Murres seen feeding.

| wonder whether this specialized method of feeding is the
source of the polychaete worms found in the stomachs of
some Murres,.

V. Problems

1. Although we wrote asking permission in early wirnter, we did
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3,

not know until after the party arrived in Nome in Mid-May
that the people of Little Diomede would let us put a party

on the island for the summer. Part of the problem was that
the names we had been given were not those whe make decisions

for the community.

We have not felt free to plan our work simply as a scientific
project because of concern for the politics of our relations
with the people. We have heard talk that their attitude toward
outsiders is not always favorable. We had similar problems

in trying to patch together last minute arrangements to go to
King Island in 1976. This situation puts us at an unfortunate
disadvantage for seeing that all parties understand the
arrangements and that misunderstandings do not develop.

The situation also required us to extemporize in assigning
people to work on the island. | would have preferred to have
someone in the early party who was more familiar with what

we wanted to learn and how we have gathered data in the past.
I would also have preferred to have someone on the party who
had a lot of experience handling small boats at sea. The
party does consist of outstandingly resourceful individuals
who are notable for their good will and they have been fully
instructed.

Perhaps the only solution to this sort of problem is to have
someone go to the island in late winter on a special trip to
ask permission and make arrangements.

Although | had made arrangements to charter aircraft for

our over-water transects and even had a back-up, when the

time came for transects, no aircraft were available in Nome.
One company had sold its airplane and the other had a flood

of business as a result of the Wien Alaska strike and our

work was of too low priority for them. It was only through

the exceptional efforts of a local friend who went to Anchorage
twice on our behalf that a suitable plane and willing pilot

was found.

In this case, solutions to future problems seem to lie with
loyalty to and rewarding the friend.

The sides of Little Diomede Island are precipituous, like
those of King Island., The geology of the two islands seems
to be similar. Access to good study sites is difficult.
Furthermore the Diomeders make extensive use of seabirds
for food and for sport. It is not advisable to use data
collected at the island to compare with data from other sites
without corrections. |[If we can find unvisited cliffs and
scree slopes (which doubtless do exist) we can use them to
measure basic reproductive rates, and hence to gather
additional, valuable information on the impact of human
predation.
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There is apparently no simple solution to this complex of
problems. We will have to decide after the field season
whether the 'cost benefit ratio' is favorable.

Vi Estimate of Funds Expended

We have been given permission to transfer some funds between

R.U. #237 and R.U. #447. The following accounting is approximate
and assigns costs between the two Research Units appropriately in
those cases in which costs can be directly assigned. In those
several cases in which costs are shared between the two units, costs
are assigned according to the relative effort going into each
research vnit,

CPF 1 $ 8,650
CPF 2 13,255
CPF 3 1,485
CPF 4 ___570

$23,960
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Task Order #28
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AVIAN COMMUNITY ECOLOGY OF THE AKULIK -
INGLUTALIK RIVER DELTA, NORTON BAY, ALASKA

G. Shields and L. Peyton
Co=~Principal Investigators
Institute of Arctic Biology

University of Alaska
Fairbanks, Alaska 99701

June 30, 1977
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I. Task Objectives
This study will determine the relative importance of the Norton Bay area as
breeding habitat for resident birds. Having made this determination, we hope
to provide recommendations to lessen potential deleterious effects on this
area by future oil development and concomitant human habitation.
IT. Field and Laboratory activities
A, Field Activities
All personnel associated with this project are currently
conducting on site field observations. These persons are
not able to be contacted concerning the progress made during
the last quarter.
B. Laboratory Activities
None.
IIT. Results
None presently available,

V. Appendix

Trip report submitted at end of quarter.
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0CS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: June 30, 1977

CONTRACT NUMBER: 03-5-022-56 T/0O NUMBER: 28 R.U. NUMBER: 458

PRINCIPAL INVESTIGATOR: Dr, G. ¥F. Shields and Mr. L. J. Peyton
Submission dates are estimated only and will be updated,

if necessary, each quarter. Data batches refer to data
as identified in the data management plan.

Cruise/Field Operation Collection Dates Estimated Submission Dates1
From To Batch 1 2 3 4
1976 Field Season 6/14/76 8/24/76 Submitted None 9/30/77 Submitted
1977 Field Season Current
Batch 5
1976 Field Season 9/15/77

1977 Field Season

Data management plan has been submitted and approved by F. Cava;
we await contractual approval.
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IV. Appendix

The Principal Investigators, Shields and Peyton, left Fairbanks on
May 7, arriving in Nome late that afternoon. The NOAA helicobter crew
contacted them that evening and arrangements were made to transport them
and their gear to the study site on the Inglutalik River the following
day.

The helicopter left Nome on Sunday, May 8, arriving in Koyuk shortly
before noon. Part of the camp gear that had been stored in Koyuk over
the winter was then loaded on the helicopter and transported to the
study site on the Inglutalik River, 10 1/2 miles south east of the
village. Two more helicopter trips from the village to the study site
were accomplished that afternoon before the helicopter had to return to
Nome for additional fuel. The following day the helicopter returned
from Nome to the study site, bringing a load of outboard motor and
pressure appliance fuel with them. One more helicopter shuttle flight
was needed to complete the transfer of camp gear from its winter storage
site in Koyuk to the study site.

A temporary camp was set up on May 8, as the site for the permanent
camp was covered with 1 1/2 ft. of snow. This snow was removed and the
permanent tent erected on May 11.

Limited bird observations were initiated soon after their arrival
on the study area. These limited bird observations were continued until
May 11 when a twice daily count of the birds on the study area was
started. The first count was taken between eight and nine o'clock each

morning and the last count between 20:00 and 21:00 each evening.
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General observations of noticable bird movement were noted throughout
the day on a time, species, and number basis. Interruptions in the
taking of this data were due to adverse weather conditions.

The initial migration of Whistling Swan, Canada Geese, Pintail,
Sandhill Crane, Glaucous Gulls and Lapland Longspur had already passed
through the study area before May 8, as there were pairs and small
flocks of these birds scattered throughout the area when they arrived.
The residents of the village of Koyuk indicated that the Glaucous Gulls
had arrived there about a week before, or about the 1st of May.

The Sandhill Cranes, many of which probably nested in Northeastern
Asia, use the delta between the.Ing1uta11k and Akulik rivers as a major
staging area for their westerly migration along the south side of the
Seward Peninsula. 54 cranes were present on the delta on May 8th, by May
17th, 3,700 cranes were présent. There had been a continuing exodis of
cranes moving towards the northwest off the delta during this time but
on May 18 a'generaT exodis started and on May 19 only 800 cranes were
left. The number of cranes continued to drop until there were 108
cranes on May 31, and 55 on June 15. The crane population remained near
the 55 level through the rest of June.

Movements of Snow Geese, Black Brant and other birds were documented

but none were as dramatic as the movement of Sandhill Crane.
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A COMPARATIVE SEA-CLIFF BIRD INVENTORY
OF THE CAPE THOMPSON VICINITY, ALASKA
(R.U. No. 460)

A SEA-CLIFF BIRD SURVEY OF THE CAPE
LISBURNE - PT. HOPE, ALASKA COASTLINE
(R.U. No. 461)

(Contract 03-6-022=35210)

Quarterly Report
30 June, 1977

RENEWABLE RESOURCES CONSULTING SERVICES, Ltd.

Principal Investigators

David G. Roseneau
Alan M. Springer
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I. Activities

Upon completion of the annual report (1 April 1977), April and May
activities concentrated on data handling and the process of com-
puterization of 1976 data groups. R.R.C.S5. Systems Analyst, Gerry
McGonigal, undertook formatting tasks while awaiting delivery of
the Data Management Handbook. As of 30 June the final revised
edition of the handbook has not been received. McGonigal has
completed formatting and coding tasks (subject to changes that

may be required upon receipt of the revised handbook). McGonigal
is presently awaiting further information and final revisions.
Upon receipt, he will submit a Data Management Plan for review.
McGonigal reports that after discussions with F. Cova (Juneau), the
1976 and 1977 data will be processed together but submitted
separately.

Preparations for 1977 field work at both Cape Thompson and Cape
Lisburne commenced during May. Copies of the R.U. 460/461 Annual
Report were sent to both the Arctic Slope Regiomal Corporation
and the Tigara (Pt. Hope Village) Corporation along with letters
informing them of our forthcoming activities within their areas.
Permission to operate in the Cape Thompson and Cape Lisburne
vicinities was obtained, (replies attached).

Correspondence was also initiated with Major Joesph T. Zadereky,
Base Commander, 711 ACW Squadron, Cape Lisburme Air Force Base.
Through Major Zadereky's cooperation and helpfullness we obtained
permission to stay on site while conducting our work. Cape
Lisburne Air Force Base is in a state of transition since a
civilian contractor (RCA) commenced takeover of operations 1 June
1977. Consequently further discussions with Major Zadereky and
RCA personnel proved fruitful; RCA personnel agreed to continue
support of our effort similar to that provided by the Air Force
and a small unused building was set up as a field bunk and work
area. Logistics details were discussed with the 0CS Arctic
Project Office, Fairbanks, and during late May and June some new
equipment and supplies were purchased; placement of fuel and some
equipment of both study sites occurred.

During early June field work commenced at both sites. Emphasis

was placed on early observations of birds present and the collec-
tion of specimens (Common Murre, Thick-billed Murre and Black-legged
Kittiwakes) for analysis of stomach contents and gonadal develop-
ment. Field crews began preparation for the approaching census
counts.

A summary of data collectionm, colony observations and funds
expended will be included in the next quarterly report.
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PRESIDENT
JOSEPH LUUPICKSOUN

15T VICE FRESIDENT

EDpwARD E. HOPSON, SR.

VICE PRES!DENT/LAND
JACOR ADAME

ARCTIC SLOPE REGIONAL CORPORATION
P.O.Box 129
BARROW, ALASKA 99723

PHONE: B852-6930
852-6970

May 5, 1977

David G. Roseneau

Renewable Resources Consulting
Services Ltd.

4 Mile College Road

Fairbanks, Alaska 99701

Dear Mr. Rosene<au:

SECRETARY
NELSON AHVAKANA
TREASURER
OLIVER LEAVITT
EXECUTIVE VICE PRESIDENT
LAWRENCE A. DINNEEN

With this letter, the Arctic Slope Regional Corporation
hereby grants permission to allow you to continue your

sea bird study as described in your letter of request
dated April 20, 1977, on Arctic Slope Regional Corporation
lands in the Cape Thompson and Cape Lisburne areas.

Thank you for providing this office with copies of your

annual report.
incerelvy/

/

Wm Thomas
Land & Resource Department
ARCTIC SLOPE REGIONAL CORPORATION

WT/al
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QUARTERLY REPORT

NOAA-OCSEAP Contract: 01-5-022-2538
Research Unit: 488
Report Period: 1 April - 30 June 1977

CHARACTERIZATION OF COASTAL HABITAT
FOR MIGRATORY BIRDS

RU-488

Principal Investigators
Calvin J. Lensink and Robert D. Jones, Jr.

U. 8. Fish and Wildlife Service
Office of Biological Services - Coastal Systems
Anchorage, Alaska

July 1977
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INTRODUCTION

This study will complete the characterization of coastal habitats
conducted elsewhere on the Alaskan coast by the Alaska Department of
Fish and Game under OCSEAP Research Unit 3/4., The region between Cape
Newenham and the Bering Straits, which is covered by this study, has
long been considered of unique importance to birds, most particularly
to several species of waterfowl, shorebirds, and seabirds, which are
dependent on estuarine or marine habitat.

The coastline within the region is variable ranging from precipitous
marine escarpments of Cape Newenham and Nunivak to tide flats and lowlands
of the Yukon Delta where tidal estuaries may extend inland for more than
50 kilometers. Coastal lagoons and barrier islands or spits provide im-
portant habitat on Kuskokwim Bay, Nunivak Island, and the Seward Penin-
sula, The variation in habitat signifies the variety of species and

use by birds.
Objectives of thig study are:
1. To characterize coastal habitat utiliZed by marine birds by:

a. Describing extent and characteristics of unvegetated
intertidal beaches.

b. Describing extent and characteristics of intertidal
plant communities.

c. Identifying, where possible, the maximum limit of
tidal influence on terrestrial habitat by mapping
the occurrence of drift lines.

d. TIdentify ownership status (private or public) and
responsible land management agency.

e. Tdentify and quantify existing land uses.
2., To characterize use of habitat by birds including:
a. Identification of principal species.

b, Identification and/or description of habitat use or
dependencies by principal species.
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c. Identify relative and/or approximate numbers of birds
utilizing habitats seasonally.

3. To identify habitats which may be considered of unique or critical
importance to any species considering overall populations of the
species relative to the number present, and the availability of
similar alternative habitat.

METHODS

This study will depend primarily on existing published and unpublished
information including maps and aerial or satellite imagerv, and on results
from ongoing OCSEAP studies.

Field studies will be confined to aerial surveys and on site studies
essential as ground truth for photo interpretation, identification of

drift lines, and determining use by smaller species of birds in areas
not covered by prior or ongoing studies.

SUMMARY OF WORK IN PROGRESS

Primary effort during the quarter has been devoted to studies of bird
use of Coastal habitats adjacent to Nortom Sound on the North Delta of
the Yukon River. Robert Jones initiated work on May 2 to observe the
passage and use of habitats by migrants. Jones was joined by Matthew Kir-
chhoff on June 1 to continue studies of habitat use during the nesting
season., Work will continue into late summer when large numbers of water-
fowl and shorebirds utilize coastal habitats as foraging and staging areas
prior to migration.

Robert Gill and Colleen Handel initiated studies of shorebird use of
tideland habitats between Nelson Island and Cape Romanzof on June 27 and
will continue these studies until July 8. Logistical support for the
study is being provided by the Clarence Rhode National Wildlife Refuge.
This support includes aircraft for periodic censuses necessary to eval-
uated ground based studies.

Additional work planned for the period Julvy through September includes

a mid-August aerial survey of coastal habitats from Cape Newenham to the
Bering Straits.
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Work in progress and that planned for the last quarter will complete
all field studies required by this project.

Analysis of results from studies conducted from the third quarter will

not be initiated until the first quarter FY78.

Observations to date,

however, indicate substantially increased use of coastal areas by several

species
results
drought

able in those regions,

SCHEDULE

Intensive studies, North and
Middle Delta, Yukon River

Aerial surveys, Cape Newenham to
Bering Straits

Data analysis and preparation
of final report.

Submit all numerical data to
EDS through Juneau Project Office

Submit final report

of waterfowl as compared to 1976,
from the large number of birds which moved into Alaska as extended
conditions in prairie states and provinces reduced habitat avail-
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QUARTERLY REPORT

Contract No. 03-5-022-68, Task Oxder 5
Research Unit #6
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The distribution, abundance, diversity and
productivity of the western Beaufort Sea benthos.

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

June 24, 1976
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I

Task Objectives

A.

General nature and scope of the problem

The distribution, abundance and natural variability of benthic
macrofauna will be described on the southwestern Beaufort Sea con-
tinental shelf. Patterns of faunal distributions will be described
and characterized using suitable bio-indices and multivariate
techniques. Seasonal changes in the structure of benthic populations

will be studied by sampling four times within a single year.

We propose to describe the benthic infauna of the western
Beaufort Sea continental shelf including studies of both geographic
and seasonal variability. Data are to be obtained on the faunal
composition and abundance to form baselines to which potential future

changes can be compared.

Specific objectives include the continuation of studies and
analyses to:

1. Describe the distribution, species composition, numerical
density, and biomass of the benthos in the area of interest.

2. Describe the spatial and seasonal variability of faunal
distributions and abundances.

3., Describe the benthic communities present and delineate their
geographical and environmental extent.

4. Describe the effect of seasons on population size and repro-
dﬁctivity activity of dominant species.

5. Determine the degree of correlation of species distributions
and of various bio-indices with features of the benthic

environment.
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II. Research Activities
A. Field Activities
No field work was conducted this quarter.

B. Laboratory Activities

|
|

\

|

1

|

\

|

1 1) Personnel
i No changes in personnel.

2) Methods

i The techniques fro sample processing have not been

} altered this quarter

3) Data Analyzed

w Smith-McIntyre grab samples from OCS-5 and 0OCS-6 have been

sorted to phyla. Determinations of animal density and biomass

amphipods from OCS~4 and OCS-6 have been identified to species.

“ have been completed for these two field trips. The gammarid
|
] III. Results

|

A. Laboratory Results

1) Biomass

Wet weights fro 0CS-5 and 0CS-6 samples are listed in Tables

1 and 2.
},_ 2) Faunal Density
Animal densities for 0CS-5 and OCS-6 samples are listed in Tables
3-10.
3) Gammarid Amphipods
The gammarid amphipods from 0CS-4 and OCS-6 have been identified

to speciesg (Tables 11-19).
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Iv. Preliminary Results

Interpretation of the results will not be profitable until a detailed

statistical analysis has been completed.

V. Problems Encountered

No major difficulties developed this quarter.

VI. Data Management Milestone Chart

Final
Processed Coded Keypunched Verification

WEBSEC 1971

WEBSEC 1972

ocs 1
Station

Taxonomic

0Ccs 2
Station

Taxonomic

ocs 3
Station

Taxonomic

ocs 4
Station

Taxonomic

oCs 5
Station

Taxonomic

0oCcs 6
Station

Taxonomic

Expected
Submission

FEB. 1977
FEB. 1977

MARCH 1977

MARCH 1977

JULY 1977

APRIL 1977
01 Oct. 1977

MAY 1977
0l oct. 1977

MAY 1977
01 OQct. 1977

No dates for the expected submission of information

have been changed.
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WBSC71
WBSC72

0oCcs—1

0Cs=2

0Cs-3

ocs-4

0Cs-5

0Cs~6




vVii. Budget for Task Order 5

Budget Spent Committed Balance
Salaries & Wages 94,128 70,577 23,551 -
Materials & Services 18,240 19,271 657 <l,688>
Travel 9, 300 8,315 - 985
" Equipment 47,617 47,224 - 393
Payroll Assm't 14,637 10,356 4,281 -
Overhead 45,260 33,409 11,851 -
Total $229,182 189,152 $16,853 < 310>




Table 1: Biomass data from 0OCS-5, Pitt Point transect. Wet weight in
grams per .1l m2.

Station Grab Anthozoa  Polychaeta  Crustacea  Mollusca  Misc. Phyla  Total

PPB-5 1395 1.59 .26 6.28 .21 8.34
1396 1.34 .07 4.07 10.08 15.56
1398 1.36 .21 .97 .13 2.67
1399 ' .64 .30 1.46 .04 2.44
PPB-10 1401 .88 .61 1.66 .01 3.16
1402 .33 .04 .59 4.79 5.75
1403 .85 2.20 .35 .01 3.41
1404 .50 3.71 6.48 .01 10.70
1406 - 64 .36 11.35 .05 12.40
PPB-15 1407 .09 .01 .21 .08 .39
1408 1.74 .26 .13 .01 2.14
1409 .04 .35 .74 1.13
1410 3.54 2.00 .12 5.66
1411 .20 .32 .28 .80
PPB-20 1413 2.05 .27 .13 3.05
1414 .10 .60 -30 1.00
1415 .14 .12 .31 .01 .58
1416 .04 .07 .02 .13

1417 .01 .13 .04 .18
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Table 2: Biomass data from 0CS-6 Pitt Point transect. Wet weight in grams per .1 m2.

Station Grab Anthozoa Sipuncula Polychaeta Arthropoda Mollusca Ophiuroidea Misc. Total

PPB-70 1485 .07 .43 1.43 .47 1.67 .05 4.12
1486 .06 .07 .45 2.65 1.89 1.64 .03 6.79
1487 .13 .09 1.10 1.51 .21 2.21 .26 5.51
1488 .0L .13 .85 1.79 .19 : .14 .06 3.17
1489 .03 .21 1.66 1.56 .25 .09 .06 3.86
PPB-100 1490 .36 .35 2.85 1.95 6.60 3.02 .10 15.23
1491 .27 .89 3.14 1.97 7.49 1.45 .17 15.38
1492 .19 .69 1.66 2.25 4.01 3.24 .08 12.12
1493 .14 .04 3.96 1.59 2.26 3.57 .20 11.76
1494 .66 .01 8. 04 1.91 6.38 1.66 .16 18.82
PPB-55 1495 .13 .03 1.21 .91 4.24 .02 .14 6.68
1496 .12 .04 1.51 1.17 7.85 .01 .09 10.79
1497 .20 .01 2.20 1.71 .58 .03 .06 4.79
1498 .21 .02 .83 .82 .41 .04 2.33
1499 .04 .01 .69 .50 .14 .02 1.40
PB-25 1502 L11 2.01 .45 .29 .04 2.90
1501 1.13 .39 .29 .03 1.84
1500 .05 1.64 1.03 .89 .01 3.62
1503 .42 2.97 .29 1.58 .01 5.27
1504 .01 1.96 .04 .26 .02 2.29
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Table 3: Animal densities for PPB-5 (0CS-5) collected on 20 August 1976.

Grab Number

Phylun: Class: Order 1395 1396 1398 1399 Total
Nematoda 236 250 248 455 1189
Nemertinea 7 4 8 4 23
Annelida: Polychaeta 295 220 . 469 248 1232
Priapulida 2 3 8 5 18
Arthropoda: Crustacea: Amphipoda 11 15 3 5 34
Harpacticoida 19 10 478 80 587

Isopoda 2 2

Ostracoda 72 52 466 84 674

Tanaidacea 6 14 4 24

Cumacea 3 3

Mysidacea 2 2 1 5

Mollusca: Pelecypoda 816 523 575 381 2295
Gastropoda 10 12 7 6 35

Hemichordata 2 7 9
Chordata: Urochordata: Ascidacea 1 3 7 11
Total 1473 1100 2286 1282 6141

264




Table 4:

Animal densities for PPB-10 (0CS-5) collected on 20 August 1976.

Grab Number

Phylum: Class: QOrder 1401 1402 1403 1404 1406 Total
Cnidaria: Anthozoa 1 1
Nematoda 7 ’ 7 14
Nemertinea 1 1 2 4
Amnelida: Polychaeta 172 31 47 28 60 338
Priapulida 1 1
Arthropoda: Crustacea: Amphipoda 12 5 4 17 23 61
Harpicticoida 1 9 10
Isopoda 2 4 "7 2 15
Ostracoda 60 1¢ 79
Tanaidacea 9 1 1 6 17
Cumacea 2 1 3
Mysidacea 3 2 5
Mollusca: Pelecypoda 71 23 51 152 54 351
Gastropoda 5 8 8 2 3 26
Chordata: Urochordata: Ascidacea 1 2 3
Total 339 69 117 213 190 928
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Table 5: Aanimal densities for PPB-15 (0CS-5) collected on 20 August 1976.

Grab Number

Phylum: Class: Order 1407 1408 1409 1410 1411 Total
Cnidaria: Anthozoa 3 3
Nematoda 2 2
Nemertinea 1 1
Annelida: Polychaeta 1 31 6 175 70 283
Arthropoda: Crustacea: Amphipoda 37 16 27 36 40 156
Isopoda 5 9 8 8 18 48

Cumacea 2 2 4

Mysidacea 6 3 7 7 23

Mollusca: Pelecypoda 5 13 63 12 32 125
Gastropoda 2 1 3

Total 57 73 111 239 168 648
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Table 6: Animal densities for PPB-20

(0Cs~5) collected on 20 August 1976.

Grab Number

Phylum: Class: Order 1413 1414 1415 1416 1417 Total
Nematoda 1 1
Nemertinea 1 1
Annelida: Polychaeta 77 30 27 3 4 141
Priapulida 1 1
Arthropoda; Crustacea: Decapoda 1 1
Amphipoda 3 26 10 10 15 64

Isopoda 2 11 13

Ostracoda 1 1

Cumacea 2 2 4

Mysidacea 2 2

Mollusca: Pelecypoda 51 55 40 1 3 150
Gastropoda 3 4 1l 8

Hemichordata 1 1
Chordata: Urochordata: Ascidacea 1 1
Total 134 132 84 16 23 389
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Table 7: Animal densities for PPB-25 (0CS-6) collected on 11 November 1976.
_ Grab Number
Phylum: _Class: Order 1500 1501 1502 1503 1504 Total
Cnidaria: anthozoa 1 1 1 3
Nematoda l6 3 5 5 7 36
Nemertinea 2 3 4 2 2 13
Annelida: Polychaeta 64 62 62 60 73 321
Anthropoda: Crustacea: Amphipoda 13 16 8 12 1l 50
Isopoda 1 1 1 3
Ostracoda 5 5 3 6 4 23
Tanaidacea 2 2 1 1 6
Cumacea 2 1 1 2 6
Mollusca: Bivalvia 13 1 4 6 4 28
Gastropoda 2 2 4
Echinodermata: Holothuroidea 1 1
Hemichordata 2 1 1 4
Total 120 94 92 97 E EE



Table 8: Animal densities for PPB-55 (0CS-6) collected on 4 November 1976.

Grab Number
Phylum: Class: Order 1495 1496 1497 1498 1499 Total
Cnidaria: Anthozoa 5 4 7 8 2 26
Nematoda 58 73 48 56 7 222
Nemertinea 3 3 3 6 1 16
Annelida: Polychaeta 112 123 122 66 36 459
Sipuncula 7 6 2 3 2 20
Echiura 1 1 2
Arthropoda: Crustacea: Amphipoda 63 91 40 52 24 270
Harpacticoida 2 2 3 7
Isopoda 6 6
Ostracoda 113 134 79 5% 7 388
Tanaidacea 10 6 1 19 1 37
Cumacea 19 11 5 13 48
Pycnogonida 1 1
Mollusca: Bivalvia 45 32 28 22 6 133
Gastropoda 12 6 1 3 1 23
Aplacophora 2 2 1 5
Brachiopoda 1 1l 2 2 6
Echinodexrmata: Ophiuroidea 3 4 1 8
Hemichordata 1 1 2 1 5
Chordata: Urochordata: Ascidacea 4 3 2 1 1 11
Total 466 502 349 288 88 1693
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Table 9:

Animal densities for PPB-70 (0CS-6) collected on 2 November 1976.

Grab Number

Phylum: Class: Qrder 1485 1486 1487 1488 1489 Total
Cnidaria: Anthozoa 3 3 1 2 9
Nematoda 16 18 22 9 18 83
Nemertinea 3 2 4 3 6 18
Annelida: Polychaeta 56 55 66 44 92 313
Sipuncula 10 17 9 11 22 69
Echiura 1 2 1 )
Arthropoda: Crustacea: Amphipoda 115 150 103 142 161 671
Cirripedia 1 1 2

Harpacticoida 1 1l 2

Isopoda 2 2 1 5

Ostracoda 102 115 98 80 115 510

Tanaidacea 18 17 8 7 9 59

Cumacea 22 17 22 18 19 98

Decopoda 3 3 6

Pycnogonida 1 1 2

Mollusca: Bivalvia 18 13 16 15 17 79
Gastropoda 1 2 2 1 2 8

Polyplacophora 1 1

Echinodermata: Ophiuroidea 3 5 3 2 1 14
Chordata;: Urochordata: Ascidacea 1 4 2 1 8
Total 372 416 366 338 469 1961
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Table 10: Animal densities for PPB-100 (0CS-6) collected on 3 November 1976.

Grab Number

Phylum: Class;: Order 1490 1491 1492 1493 1494 Total
Cnidaria: Anthozoa 5 5 3 5 10 28
Nematoda 60 20 104 114 112 480
Nemertinea 4 6 4 3 2 19
Annelida: Polychaeta 121 140 140 182 178 761
Sipuncula 9 47 22 12 3 a3
Priapulida 1 1
Arthropoda: Crustacea: Amphipoda 156 171 205 157 132 821
Cirripedia 1 1
Harpacticoida 1 1 2
Isopoda
Ostracoda
Tanaidacea
Cumacea
Pycnogonida
Mollusca: Bivalvia
Gastropoda
Aplacophora
Polyplacophora
Brachiopoda
Echinodermata: Ophiuroidea
Hemichordata
Chordata: Urochordata: Ascidacea

Total




Table 1ll: The Gammarid Amphipods from PPB-25 collected during OCS-4. 8 species
were represented in the 28 specimens.

Family Mean No./m% Frequency Rank
Ampeliseidae

Byblis arcticus 10 3/5 2

Haploops laevis 10 2/5 2

Haploops tubicola 10 1/5 2
Corophiidae

Podoceropsis inaequistylis 4 1/5 3
Gammaridae

Maera danae 2 1/5 4
Lysianasidae

Hippomedon abyssi 4 1/5 3

Tryphosella sp. 2 1/5 4
Oedicerotidae

Aceroidea latipes 14 2/5 1
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Table 12: The Gammarid Amphipods from PPB-40 collected during 0CS-4.

were represented in the 306 specimens.

30 species

Family Mean No./m2 Frequency Rank
Ampeliscidae

Ampelisca birulai 10 1/5 11

Ampelisca eschrichti 14 5/5 9

Ampelisca macrocephala 4 1/5 14

Byblis arcticus 102 5/5 2

Hoploops laevis 8 2/5 12

Hoploops tubicola 6 2/5 13
Argissidae

Argissa hamatipes 4 2/5 14
Corophiidae

Corophium clarencense 8 2/5 12

Goesia depressa 6 2/5 13

Photis vinogradova 22 4/5 7

Protomedeia fasciata 168 5/5 1

Unciola leucopsis 24 5/5 6
Eusiridae

Rhactropis aculata 2 1/5 15
Gammaridae

Melita dentata 6 3/5 13
Lysianassidae

Boeckosimus platus 4 1/5 14

Tryphosella sp. AA 2 1/5 15

Lysianasid 2 1/5 15
Oedicerotidae

Aceroides latipes 32 4/5 5

Arrhinopsis longicornis 4 2/5 14

Bathymedon obtusifrons 16 3/5 8

Monoculodes borealis 4 2/5 14

Monoculodes diamesus 4 1/5 14

Perioculodes longimanus 2 1/5 15

Westwoodilla megalops 12 3/5 10
Paradaliscidae

Paradaliscella lavroui 2 1/5 15
Phoxocephalidae

Harpinia kobjakovae 8 2/5 12

Harpinia serrata 92 5/5 3

Paraphoxus oculatus 40 4/5 4
Podoceridae

bParadulichia typica 2 1/5 15
Stenothoidae

Metopa sp. 2 1/5 15
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Table 13: The Gammarid Amphipods from PPB-55 collected during 0CS-4. 24 species
were represented in the 246 specimens.

Family Mean No./m? Frequency Rank
Ampeliscidae

Ampelisca birulai 4 2/5 11

Ampelisca eschrichti 10 3/5 9

Byblis arcticus 116 5/5 X

Haploops laevis 58 4/5 3

Haploops tubicola 10 2/5 9
Argissidae

Argissa hamatipes 12 4/5 8
Corophiidae

Goesia depressa 2 1/5 12

Photis vinogradova 16 3/5 7

Protomedeia fasciata 12 3/5 8

Usciola leucopsis 28 5/5 4
Dexaminidae

Gurnea nordenskioldi 8 2/5 10
Lysianassidae

Hippomedon robustus 2 1/5 12
Oedicerotidae

Aceroides latipes 22 5/5 6

Arrhinopsis longicornis 2 1/5 12

Arrhis phyllonyx 2 1/5 12

Bathymedon obtusifrons 12 3/5 8

Monoculodes diamesus 4 1/5 11

Monoculodes latimanus 2 1/5 12

Westwoodilla megalops 24 5/5 5
Paradaliscidae

Paradaliscella lavroui 2 1/5 12
Phoxocephalidae

Harpinia kobjakovae 2 /5 12

Harpinia serrata 106 5/5 2

Paraphoxus oculatus 22 5/5 6
Stenothoidae

Metopa sp. 12 4/5 8
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Table 14: The Gammarid Amphipods from PPB-70 collected during 0OCS-4.
were represented in 415 sgpecimens.

32 species

Family Mean No./m? Frequency Rank
Acanthonotozomatidae

Acanthonotozoma serratum 2 1/5 16

0odius kelleri 2 1/5 16
Ampeliscidae

Ampelisca birulai 2 1/5 16

Byblis arcticus 92 5/5 3

Haploops laevis 2 1/5 16

Haploops setosa 2 1/5 16

Haploops sirbirica 12 1/5 12

Haploops tubicola 14 3/5 11
Anphilochidae

Gitana abyssicola 4 2/5 15
Aoridae

Lembos arcticus 2 /5 16
Argissidae

Argissa hamatipes 2 1/5 16
Corophiidae

Goesia depressa 10 4/5 13

Photis rheinhardi 10 1/5 13

Photis vinogradova 18 3/5 10

Podoceropsis inaequistylis 22 5/5 9

Podoceropsis lindhaldi 130 5/5 2

Protomedeia fasciata 10 3/5 13

Unciola leucopsis 14 4/5 11
Dexaminidae

Guernea nordenskioldi 74 5/5 5
Eusiridae

Rhactropis oculata 4 1/5 15
Gammaridae

Melita dentata 138 5/5 1
Ischyroceridae

Ischyrocerus commensalis 2 1/5 16
Lysianassidae

Aristias tumidus 2 1/5 16

Anonyx nugax 12 4/5 12
Oedicerotidae

Bathymedon obtusifrons 6 1/5 14

Monoculeodes diamesus 6 2/5 14

Monoculodes packardi 4 1/5 15

Westwoodilla meqgalops 28 5/5 8

(continued




Table 14 (continued)

Phoxocephalidae
Paraphoxus occulatus

Pleustidae
Stenopleustes malgreni

Stenothoidae
Metopa sp.

Synopiidae
Tiron spinifera

46

86

66

276
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5/5
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Table 15: The Gammarid Amphipods from PPB-100 collected during 0OCS-4.

were represented in the 663 specimens.

39 species

Family Mean No./m? Frequency Rank
Ampeliscidae
Ampelisca birulai 4 2/5 16
Ampelisca macrocephala 4 2/5 16
Byblisg arcticus 12 2/5 13
Haploops laevis 6 2/5 15
Haploops tubicola 2 1/5 17
Argissidae
Argissa hamatipes 6 2/5 15
Corophiidae
Corophium clarenscense 2 1/5 17
Ericthonius megalops 6 3/5 15
Goesia depressa 8 2/5 14
Photis rheinhardi 34 3/5 9
Photis vinogradova 136 4/5 4
Podoceropsis inaequistylus 44 5/5 8
Podoceropsis lindhaldi 148 5/5 3
Protomedeia fasciata 20 5/5 11
Unciola leucopsis 168 5/5 2
Dexaminidae
Guernea nordenskioldi 64 5/5 7
Gammaridae
Maera danae 18 2/5 12
Melita dentata 8 2/5 14
Ischyroceridae
Ischyrocerus megalops 2 1/5 17
Lysianassidae
Anonyx nugax 2 1/5 17
Anonyx sp. BB 2 1/5 17
Boeckonisimus normani 4 1/5 le
Onisimus litoralis 2 1/5 17
Opisa eschrichti 2 1/5 17
Tryphosella sp. A 4 1/5 16
Oedicerotidae
Bathymedon obtusifrons 2 1/5 17
Monoculodes diamesus 6 2/5 15
Monoculodes packardi 2 1/5 17
Westwoodilla megalops 24 5/5 10
Paradaliscidae
Halice sp. A 4 2/5 16
Paradaliscella lavroui 4 2/5 16
(continued




Table 15 (continued)

Phoxocephalidae
Harpinia serrata
Paraphoxus oculatus

Pleustidae
Pleusymtes karianus
Stenopleustes malgremi

Podoceropsidae
Dulichia sp. A

Stenothoidae
Metopa sp. A

Synopiidae
Syrrhoe crenulata
Tiron spinifera

82
18

[1s8

72
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Table 16: The Gammarid Amphipods from PPB-25 collected during 0OCS-6.

were represented in 50 specimens.

11 species

Family Mean No./m2 Frequency Rank
ampeliscidae

Ampelisca eschricti 26 4/5 1

Byblis arcticus 4 2/5 6

Haploops laevis 2 1/5 7

Haploops tubicola 6 1/5 5
Etsiridae

Rozinante fragilis 14 2/5 3
Gammaridae

Gammarus sp. AA 20 3/5 2
Lysianssidae

Anonyx nugax 2 1/5 7

Onisimus litoralis 4 2/5 6
Oedicerofidae

Bathvmedon obtusifrons 2 1/5 7
Pleustidae

Pleusymtes karianus 2 1/5 7
Phoxocephalidae

Harpinia kobijakovae 12 4/5 4




Table 17: The Gammarid Amphipods from PPB-55 collected during 0CS-6.
were represented in 270 specimens.

28 species

Family Mean No./m2 Frequency Rank
Anmpeliscidae

Ampelisca birulai 10 3/5 10

Ampelisca eschricti 6 3/5 12

Byblis arcticus 74 5/5 1

Byblis sp. BB 12 3/5 9

Haploops laevis 8 3/5 11

Haploops sirbirica 16 2/5 8
Argissidae

Argissa hamatipes 2 1/5 14
Corophiidae

Corophium shoemakeri 2 1/5 14

Goesia depressa 12 2/5 a

Photis vinogradova 68 3/5 2

Podoceropsis lindhaldi 16 3/5 8

Protomedeia fasciata 6 1/5 12

Unciola leucopis 54 5/5 4
Dexaminidae

Gurnea nordenskioldi 12 4/5 9
Gammaridae

Gammarus sp. AA 4 1/5 13

Melita dentata 24 4/5 7
Haustoriidae

Pontoporeia femorata 2 1/5 14
Lysianssidae

Anonyx nugax 12 3/5 9

Onisimus litoralis 6 2/5 12
Oedicerotidae

Aceroides latipes 8 3/5 11

Arrhinopsis longicornis 2 1/5 14

Monoculodes tuberculatus 2 1/5 14
Paradaliscidae

Paradiscella lavroui 4 2/5 13
Phoxocephalidae

Harpinia kobjakovae 2 1/5 14

Harpinia gerrata 48 4/5 5

Paraphoxus occulatus 54 5/5 3
Stenothoidae

Metopa sp. 2 1/5 14
Synopiidae

Tiron spinifera 26 2/5 6
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Table 18: The Gammarid Amphipods from PPB-70 collected during OCS-6. 4l species
were represented in 671 specimens.

Family Mean No./m? Frequency Rank
Anmpelisicidae

Ampelisca birulai 4 2/5 15

Ampelisca eschricti 12 5/5 12

Ampelisca latipes 2 1/5 16

Byblis arcticus 12 4/5 12

Haploops laevis 4 1/5 15

Haploops tubicola 2 1/5 16
Aoridae

Lembos arcticus 36 3/5 6
Argissidae

Argissa hamatipes 4 2/5 15
Calliopiidae

Leptamphopus sp. A 28 4/5 8
Corophiidae

Corophium shoemakeri 2 1/5 16

Goesia depressa 22 4/5 9

Photis rheinhardi 12 3/5 12

Photis vinogradova 248 5/% 2

Podoceropsis inaequistylis 4 2/5 15

Podoceropsis lindhaldi 30 4/5 7

Protomedeia fasciata 8 1/5 13

Unciocla leucopsis 524 5/5 1
Dexaminidae

Gurnea nordenskioldi 2 1/5 16
Etsiridae

Rozinante fragilis 8 3/5 13
Gammaridae

Gammarus sp. AA 92 5/5 3

Melita dentata 12 3/5 12

Melita sp. 2 1/5 16

Maera danae 2 1/5 16
Lysianassidae

Anonyx nugax 2 1/5 16

Onisimus litoralis 14 4/5 11

Orchomene sp. AA 4 1/5 15

(continued




Table 18 (continued)

Oedicerotidae
Aceroides latipes
Arrhinopsis longicornis
Bathymedon obtusifrons
Monoculodes diamesus
Monoculodes latimanus
Monoculodes tuberculatus

Monoculopsis longicornis

Westwoodilla megalops

Phoxocephalidae
Harpinia kobjakovae
Harpinia serrata
Paraphoxus occulatus

Pleustidae
Pleusymtes karianus

Podoceropsidae
Dulichia sp- A

Stenothoidae
Metopa sp-

Synopiidae
Tiron spinifera
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Table 19: The Gammarid Amphipods from PPB-100 collected during 0CS-6.

are represented in 821 specimens.

42 species

Family Mean No./m2 Frequency Rank
Ampeliscidae

Ampelisca birulai 2 1/5 21

Ampelisca eschricti 4 2/5 20

Byblis arcticus 2 1/5 21

Haploops setosa 2 1/5 21

Haploops tubicola 2 1/5 21
Aoridae

Lemhos arcticus 6 2/5 19
Calliopiidae

Leptamphopus sp. A 4 2/5 20
Corophiidae

Corophium shoemakeri 6 2/5 19

Goesia depressa 16 3/5 15

Photis rheinhardi 70 4/5 8

Photis vinogradova 104 4/5 6

Podoceropsis inaequistylis 70 5/5 7

Podoceropsis lindhaldi 108 5/5 4

Protomedeia fasciata 60 5/5 9

Unciola leucopis 310 5/5 1
Dexaminidae

Gurnea nordenskioldi 34 5/5 12
Etsiridae

Rozinante fragilis 2 1/5 21
Eusiridae .

Rhactropis aculeta. 1 1/5 21
Gammaridae

Gammarus sp. AA 50 5/5 11

Maera danae 6 1/5 19

Melita dentata 4 1/5 20
Haustoriidae

Pontoporeia femorata 4 2/5 20
Ischyroceriidae

Ischyrocerus commensalis 4 2/5 20

Ischyrocerus megacheir 118 5/5 3
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Table 19 (continued)

Lysianassidae
Anonyx nugax
Hippomedon abyssi
Onisimus littoralis

Oedicerotidae
Aceroides latipes
Bathymedon obtusifrons
Monoculodes diamesus
Monoculodes latimanus
Monoculodes tuberculatus

Monoculopsis longicoxnis

Westwoodilla megalops

Paradalisicidae
Paradalisca cuspidata

Phoxocephalidae
Harpinia serrata
Paraphoxus oculatus

Pleustidae
Pleustes medius
Pleusymtes karianus

Podoceropsidae
Dulichia sp. A

Stenothoidae
Metopa sp.

Synopiidae
Tiron spinifera

28
122

54
12

20

106
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II.

Task Objectives

The objectives of these research unité are to:

1)  Determine the spatial and temporal distribution, species
composition and relative abundance of finfishes in the
coastal waters of Norton Sound and Kotzebue Sound east of
166 Degrees West Longitude.

2)  Determine the timing and routes of juvenile salmon migrations
as well as examine age and growth, relative maturity and
food habits of important species in Norton Sound and Kotzebue
Sound east of 166 Degrees West Longitude.

3) Determine the spatial and temporal distribution and relative
abundance of spawning populations of herring and other forage
fish within the study area.

4)  Monitor egg density, distribution and development and document
types of spawning substrates of herring and other forage
fish species.

5) Monitor local resident subsistence utilization of the herring
fishery resource.

Field Activities

Activities during this quarter (April - June) included completion
and submission of the 7Y76 Annual Report to OCSEAP in April. In
April and May, operational plans were completed, temporaries hired
and equipment purchased. By late May-ear?y June, all field camps
had been established and sampling in the nearshore waters of Norton
Sound initiated immediately following ice breakup. Field camps

and projects were established as follows:

1 Yukon River Delta camp - May 18

)
2) Unalakleet camp - May 27
3) Golovin camp - May 25
4)  Port Clarence camp - June 25
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IV

A Targe vessel contract was finalized with the 108 foot crabber
Royal Atlantic for conducting pelagic fish surveys inithe offshore

waters of Norton Sound and Kotzebue Sound. The Royal Atlantic
arrived off Nome to begin operations on June 22. By the end of
June approximately 35 towing stations and eight gillnet stations
in Norton Sound were completed.

Aerial coverage of the coastline for monitoring the timing and
distribution of spawning herring populations was initiated in
early June as ice and weather conditions permitted. Approximately
3,500 kilometers of coastline coverage was made by June 28.

An 7Y78 work proposal (156.8K) for R.U. 19 was completed at the
request of the 0CS Juneau project office and submitted by the end
of this quarter.

Results and Preliminary Interpretation

None at this time.

Problems and Changes

None encountered during this quarter

Estimate of Funds Expended

The following balances are.through July 31,1977:
8/1/77 Balance

Salaries $21,900

Contractual services 33,3761/

Commodities/Equipment 4,300
"$59,576

1/Includes $30,000 large vessel charter monies
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I. Task Objectives

The primary objective of this work to continue the assessment and
life history studies of forage fish species in the Bering Sea initiated
in FY 76. The primary objectives of this work are:

A.

Determine spatial and temporal distribution of forage fish
spec1e§ between Cape Sarichef, north tb6 the Yukon-Kuskokwim
Delta.

Document the relative abundance of forage fish species temporaly
and spacially with emphasis on their late spring and summer
spawning periods.

Investigate basic T1ife history parameters of the principal
forage fish species ancillary to all activities connected with
the study.

IT. Field or Laboratory Activites

A.

Field Schedule and Activities:

Regular aerial surveilance of spawning forage fish schools by
low Tevel flights throughout the study area were initiated for
FY 77 on May 8. This survey encompassed the coastline of that
portion of the study area from Smokey Point (Ugashik Bay) to
Cape Sarichef at the southwest extremity of the Alaska Peninsula
(1166 km). Since that time eighteen additional survey flights
have been conducted over various portions of the study area,

six between Cape Sarichef and Smokey Point, six between Smokey
Point and Cape Newenham, and six between Cape Newenham and the
north mouth of the Yukon River (total of 3782 km). A major
objective of this survey effort is to conduct surveys prior to,
during and following spawning in all portions of the study area,
so as to document the spatial and temporal distribution of
spawning activity. Spawning ground surveys began on May 17, 1977,
at which time residence was set up at the R.C.A. White Alice
station at Port Heiden. Test fishing activities were then
initiated at the Port Heiden (Meshik Beach) fishing site where
similar sampling was conducted by this research unit in FY 76.
Field activities at this site shall be continued until approx-
imately July 4, when a brief collection foray will be made to

! It should be noted that while the study area for this work extends from the
Yukon River Delta to Cape Sarichef, the original work statement clearly
states that ground truth surveys would only be applicable to the portion of
this area south of Cape Newenham.
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C.

the Bear River area in search of spawning eulachon.

Regularly planned sampling efforts were supplemented by the
opportunity to obtain herring and capelin samples from the
floating processor, MV ALL ALASKAN which was present in the
greater Togiak Bay region from May 15 to June 15, 1977. This
opportunity was made possible through cooperation and
coordination with Alaska Department of Fish and Game (ADF&G)
management personnel. A resident ADF&G biologist collected
daily herring samples from the herring (and in one case capelin)
catch brought to the floating processor by its fleet of

catcher boats. Processing and/or preservation of samples was
then done on board the MV ALL ALASKAN on a time available basis.
Some 1700 frozen samples were shipped to Kodiak for detailed,
AWL analyses.

The scientific personnel involved in this study were as follows:

1. Peter B. Jackson, ADF&G-0CS Coordinator and co-princ¢ipal
investigator.

2. Irving M. Warner, ADF&G-0CS Biologist and co-principal
investigator.

3. Dan Wieczorek, ADF&G Biologist, Kodiak, Alaska (on loan).

4, Mrs. Pamela Shafford, ADF&G-0CS Biologist, Kodiak,
Alaska. (Assistant to the P.I.'s.)

5. Brian Bue, ADF&G-0CS Fisheries Technician, Kodiak,
Alaska.

6. Mr. Ron Regnart, ADF&G Regional Supervisor, Anchorage,
Alaska.

7. Mr. Mike Nelson, ADF&G Area Management Biologist,
Dillingham, Alaska.

8. Mr. Richard Randall, ADF&G Assistant Area Management
Biologist, King Salmon, Alaska.

Methods
1. Ground Truth Surveys

Test fishing procedures at the Port Heiden fish site

employed gill nets and beach seines as primary sampling
tools. The gill nets used were 32 meters long, 2 meters
deep, and constructed of multi-filament mesh comprising
5 separate panels of 1/2, 3/4, 1, 1-1/4, and 1-1/2 inch
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bar mesh; smaller (13 meter) mono-filament gill nets
consisting of 5 separate panels with bar meshes of
identical dimension as the multi-filament nests de-
scribed above were also used. Gill nets were fished

by anchoring them with 20 pound "Navy" anchors in the
intertidal area in Port Heiden Bay and picked at the
near low tide phase, twice daily when possible.
Specimens collected received primary processing at the
Port Heiden facility (length and weight determinations),
and scales (and/or otoliths) were collected for later
age analysis at the Kodiak Taboratory. Beach seining
was also conducted in Port Heiden Bay with a 50 meter

by 2 meter (tapered) beach seine with 4-10 mil1i-

meter bar mesh. Beach seining was conducted on an
opportunistic basis. Specimens collected were processed
in an identical manner as described above for gill net
catches. Scales for age analysis as well as body

Tength and age were obtained for all boreal smelt
herring and capelin caught. Otoliths were also taken
from capelin and eulachon. Female gonads are being
collected for fecundity analysis for all species when
possible. Biological processing is taking place in
Kodiak at this time under the direction of the Assistant
to the Principal Investigator. Herring were measured
from snout to the hypural plate (standard length), and
all other species captured and sampled were measured
from snout to fork of tail (fork length). Weights of
all species were recorded to nearest gram.

Scales of all herring processed so far have been mounted
on glass slides. Since the laboratory analysis 1is being
conducted by one person, a small tape recorder was
utilized for recording data. The tapes were transcribed
immediately after each day's sample was completed. Ages
have been determined with a dissecting scope equipped
with glass plate, movable mirror and transmitted light.

Aerial Surveys

Aerial surveys conducted during FY 77 have followed
methodology described for this study component in the
FY 76 Project Completion Report for R.U. 19. Surveys
between Cape Sarichef and Cape Newenham were flown in
Cessna 180 and 206 aircraft, and those between Cape
Newenham and the Yukon River Delta were flown in light
twin engine aircraft. A1l pertinent biological, chron-
ological, climatological and geographical data were
recorded onto a Model 210 Dictaphone tape recorder during
these surveys and transcribed onto aerial survey forms
conforming to the File Type 057 Format for ADF&G
processing immediately following each flight.
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D. Sample Localities

The primary sampling sites in FY 77 are identical to those
utilized by this study in FY 76. These include Metervik Bay,
Port Heiden and Port Moller-Herendeen Bays. The Port Heiden
test fishing site is presently being sampled and the Port
Moller-Herendeen Bay complex has yet to be sampled as forage
fish spawning has not yet occured there. These aforementioned
stations are the primary spawning ground survey stations for
R.U. 19 in FY 77.

The trackline for aerial surveys extends south and west on the
intertidal zone from the north mouth of the Yukon River through
Bristol Bay and the north coast of the Alaska Peninsula to

Cape Sarichef.

I1II. Data Collected or Analyzed, Results
A. Aerial Surveys

A total of nineteen individual survey flights have been con-
ducted to date in the 3782.8 km study area. The sum total of
this effort is surveilance of 9756 km, or coverage of the

entire study area approximately 2.5 times. In an effort to

show quantitatively whether differences in abundance of forage
fish schools exist within the study area, this total area was
considered in three subareas which were compared on the basis

of schools seen per kilometer flown. This provides a directly
comparable unit of density which is not affected by differences
in total sample size. The three subareas and their respective
density rates were Cape Sarichef to Smokey Point (.0120 schools/
km), Smokey Point to Cape Newenham (0.1953 schools/km) and

Cape Newenham to the north mouth of the Yukon River Delta (0.0876
schools/km). The school density index in the Smokey Point to Cape
Newenham subarea exceeds those north and south of it by 223%

and 1628%, respectively. As will be seen later in this report,
the absence of forage fish schools between Cape Sarichef and
Smokey Point is a radical departure from the results of FY 76
studies and cannot be explained at this time. These results are
inconclusive as surveys of the northernmost and southernmost

of these subareas are still in progress. In viewing the results
of the northernmost subarea it should be noted that the peak of
the spawning in this area has not yet been attained as schools
normally begin to appear at a later date than in other areas
surveyed. A summarization of aerial survey data obtained to
date is shown in Table 1.

B. Spawning Ground Surveys

A summarization of results of the extent of spawning ground
survey data obtained to date from the Metervik Bay

292




Table 1. Preliminary summarization of forage fish aerial surveilance
in the southern Bering Sea, May-June, 1977.

Subarea Length of Total km Total forage Schools

coastline - km  surveyed fish school seen/km
sighted flown

Cape Sarichef to 1166.0 4158 50 0.0054

Smokey Point

Smokey Point to 962.3 3395 663 0.1953

Cape Newenham

Cape Newenham to 1657.5 2203 193 0.0876

Yukon Delta

Totals 3782.8 9756 906 0.0929
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and Port Heiden areas is shown in Tables 2 and 3. In addition,
526 herring from the Togiak region have received detailed pro-
cessing in the Kodiak Taboratory. Mean lengths and weights of
herring were calculated from a subsample of 214 of these fish
(table 2). Further, gonads from 42 female herring have been
preserved in Gilson's solution in preparation for detailed
fecundity analysis.

IV. Preliminary Interpretation of Results

The total catch at the Port Heiden test fishing area is only fifty
percent of that at a comparable time last year. Aerial surveys
have demonstrated that there are very few fish in the Port Heiden
area, and these observations closely reiterate ground truth data
obtained so far. Although this fact is readily apparant and
doEumented by OCSEAP field personnel, the reasons for it are so far
unknown.

An even more dramatic contrast has occured between the FY 76 and

FY 77 forage fish catch results at the Port Moller-Herendeen Bay
complex. By mid June, well over fifty schools of herring had been
sighted and subsequently sampled in FY 76; in FY 77, however, not

a single aggregation of forage fish has been seen. Seven QCSEAP
aerial surveys as well as eight others of commercial and ADF&G
management origin have been conducted in this area since May 8, 1977,
and no schools have been seen.  The reason for the absence of fish

in this area is unknown.

The radical difference between FY 76 and FY 77 in the abundance of
spawning forage fish schools sighted between Cape Sarichef and

Smokey Point noted in results of ground surveys are further reflected
in aerial survey results. It was shown earlier in this report that
the number of schools seen per kilometer flown in this subarea during
FY 77 was only 2.8% of that between Smokey Point and Cape Newenham
where significant commercial and subsistance utilization recently
occured. The severity of this decline is documented by the fact that
the mean density index for the Cape Sarichef to Smokey Point subarea
between May 22 and June 26, 1976 was .0878, 732% greater than that
during the comparable period in FY 77. The fact that the peak FY 76
density index in this subarea of 0.17376 schools per kilometer was
quite comparable (11% less) to the mean density index between

Smokey Point and Cape Newenham thus far in FY 77 documents that this
former area can and has supported significant forage fish spawning
stocks (Barton, Warner, Shafford, 1977).

The preliminary analyses of data obtained from spawning ground
surveys and the small sample size make overall interpretations
difficult at this time. This is due to the fact that the primary
processing is not yet half completed and the standing morphemetric
data have not yet been fully examined since the field season is
still in progress.
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Table 2.

Preliminary summary of southern Bering Sea forage fish morphometric data obtained and processed

by R.U. 19 staff between May 1 and June 22, 1977.

Parameters Sampled to Date

Species No = No. Area Catch Scales Female Otoliths : No.
Collected Processed Caught Method Collected Gonads Collected Aged
Collected

Boreal Smelt ' 423 334 Port Heiden Gill net 175 0 0 0
& seine

Eulachon 32 31 Port Heiden Gill net 0 6 31 0

Capelin 1000 4] Togiak Power purse 0 0 0 0
seine

Capelin 83 83 Port Heiden Gill net 65 3 75 0

Herring 17 16 Port Heiden Giil net 16 - 0 b
& beach seine

Herring 1783 876 Togiak area  Power purse 1783 42 0 602
seine

Herring 1085 1035 Metervik Bay Power purse 1085 50 0 1035

Misc. 52 51 Port Heiden Gill net 4 0 0 0
&Beach seine

Totals 4475 2426 - - 3128 101 106 1637

! Macro-organism

stomach analysis completed.




Table 3. Preliminary analyses of morphometric data obtained on southern
Bering Sea forage fish stocks sampled by R.U. 19 staff between
May 1 and June 22, 1977.1

Species Mean Mean Area =
Lenght mm Weight grms Represented
Herring (S.L.)? 234 - Port Heiden 16
Herring (s.L.)
228 - female 164 - female Togiak 107 - female
235 - male 176 - male 107 - male
Boreal Smelt (F.L.)? 149 - Port Heiden 334
Eulachon (F.L.) 22 - Port Heiden 31
Capelin (F.L.) 149 - Port Heiden 83
Capelin (F.L.)
137 - female 16 - female Togiak 100 - female
151 - male 25 - male 100 - male
(subsample)

Sample shown here represents subset of total sample obtained.
2 §.L. - Standard length

¥ F.L. - Fork length
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V. Problems Encountered/Recommended Changes

One of the most difficult situations encountered thus far in this
study is the air strike now in progress which affects all of South
Central Alaska in regards to air freight and passenger travel. This
situation has necessitated the additional costs of chartering two
engine aircraft to transport over three tons of freight and scientific
personnel to and from the study area. This increased the anticipated
costs of the study by approximately $2700. Since the tight constraints
of original funding demands daily audits and constant interchange

of fiscal information between Kodiak base and field stations, the
additional unexpected costs due to the air strike have had a severe
impact on this project. The principal investigators thereby request
the additional $2700 above the $50,000 FY 77 R.U. 19 funding level

to absorb this addtional expense.

Aside from the aforementioned problem, all field and laboratory
situations have been handled as scheduled, and, although the field
personnel are presently perplexed over the complete absence of
forage fish in the Port Moller-Herendeen Bay complex, project
activities are going as expected. Aerial surveys have gone smoothly,
perhaps due to the principal investigators being increasingly
accurate in their choice of reliable air taxi service, the Tack of
which caused constant logistical problems in FY 76. Also, it is
apparent that these surveys are increasingly accurate due to in-
creased observer experience.

VI. Estimate of Funds Expended

Approximately $12,000 has been expended for air logistics, travel,
freight, air charter, housing and commodities (including equipment).
This Teaves us approximately $8000 for air charter (aerial surveys)
and movement of ground truth crew for continuance of sample collection
effort. Of this $8000, approximately $4700 js obligated for aerial
surveys in the northern portion of the R.U. 19 contract area and

$1900 is obligated for aerial surveys between Cape Sarichef and Smokey
Point. This Teaves approximately $1400 for other costs of continuing
this project. With the present air strike still in progress, we
expect to need an additional $2700 to cover air charter costs of
closing camp and freighting materials e.g. equipment, etc., back to
the Kodiak base.

With 1ittle over two months remaining in our time allowance to com-
plete this project, (monies terminating September 1) we would Tike

to reiterate the statement made in the original work statement for
this project. This statement stresses that the completion of analyses
and final reporting of the agreed upon work is dependant on funding
being available for the FY 77-78 Kodiak forage fish project to cover
salaries of necessary personnel beyond September 1.
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I. Task Objectives

This task has three principal objectives: to characterize the coastline
according to major'habitat types (sandy, muddy, rocky, etc.), to determine the
densities and distribution of biotic populations within these habitat types:
and to initiate intensive studies at selected sites to determine seasonal
and ecological interrelationships of the major biota, and their significance
in the food web of higher trophic levels.

There are several phases to each objective, Determination of the
distribution of habitat types (using visual reconnaissance methods from fixed
wing aircraft) has been largely completed. Additional information utilizing
aerial photography and multispectral scanning methods has been produced in
cooperation with NASA and the Environmental Research Institute of Michigan
and is undergoing interpretation.

Surveys and collections of organisms within habitat types has been com-
pleted by field parties from the Auke Bay Laboratory (ABL), with vessel and
helicopter logistical assistance from the Pacific Marine Center. Analysis
of the collections is partially completed. Additional phases include: a
study of the accumulation of biotic debris in the "drift zone," which was
completed in July 1976; and the estimation of biological variability between
sampling areas.

Intensive studies of seasonal and ecological interrelationships were
initiated in April/May at two sites: Kodiak Island (Chiniak Bay) and

Hinchinbrook Entrance (Port Etches).

II. Field or Laboratory Activities
April
A. Schedule: April 14-21, 1977.
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B. Scientific Party: Steve Zimmerman, Joyce Gnagy, Natasha Calvin,
John MacKinnon (ABL); Charles 0'Clair (Consulting Intertidal
Ecologist). |

C. Methods: The purpose of this trip was to investigate the Kodiak
area and select a site for the intensive phase of the littoral
program. Methodology was, therefore, mostly limited to general
observation and SCUBA reconnaissance at several locations.

D. Sample localities: Approximately eight locations (Fig. 1) along
the shores of Chiniak Bay were examined. Two other possibilities
(Woody Island and Long Island) may be investigated at a later date.

E. Data collected: No data were taken other than qualitative general
field notes concerning the abundance of biota at the different sites.

May
A. Schedule: May 1-8, 1977. Charter vessel: Yankee Clipper.

B. Scientific party: Steve Zimmerman, Joyce Gnagy, Natasha Calvin,
John MacKinnon (ABL); Charles and Rita 0'Clair (Consulting
Intertidal Ecologists).
C. Methods:
1. Rocky intertidal: The reef at Nuchek was selected as

the location for intensive baseline studies in the Hinchinbrook
Entrance area. Several areas were permanently marked and
organisms were counted and measured in order to observe the
growth of Alaria plants and the reestablishment of Balanus

cariosus and Mytilus edulis populations on cleared quadrats.

Several Pisaster ochraceus were measured, weighed and tagged.
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2. Muddy intertidal: Two permanent transect lines were
established and photographed. The populations along each transect
1ine were enumerated. Several of the dominant organisms, e.g.

Cucumeria, Archidoris, and Echiurus, were quantitatively collected

from random plots, weighed and measured.

3. Subtidal: Both rocky and muddy intertidal sites were
observed with SCUBA at high tide. Behavior of dominant species
was noted. A total of 75 m? quantitative quadrat collections
were made of the dominant kelps in Constantine Harbor, and biomass
of the kelp species was determined.

D. Sample localities: Rocky intertidal studies were carried out on
Nuchek Reef at the mouth of Port Etches on Hinchinbrook Island
(Fig.2). Muddy intertidal studies were on the south shore of
Constantine Harbor inside Port Etches.

E. Data collected: Most of the data were concerned with the size and
density of dominant species. These will Tater be used to construct

seasonal patterns of distribution and growth.

IIT. & IV. Results and discussion.

A1l of the plates for the Intertidal Survey Atlas were completed in June.
The Juneau GSA Printing Office anticipates 1 month will be needed for printing,
so the atlas should be ready for distribution by early August.

During May a new contract with the University of Alaska Sorting Center was
negotiated to sort the remaining samples from littoral surveys.made in 1975 and
1976. During the negotiating period very Tittle data was received from the Sorting
Center. Therefore, no new tapes have been submitted to NODC. With the new contract
however, and receipt of additional samples from the Sorting Center it will be

possible to complete data workups and tapes for several cruises.
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Figure 2. The eastern side of Hinchinbrook Entrance showing Port Etches
and Constantine Harbor.
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A second draft of the Kodiak Report was completed in June. This report,
which includes an intensive analysis of our data from the Kodiak area, will
be completed by mid-summer.

Several discussions were held with OCSEAP concerning the next phase of the
multispectral scanning (ERIM) research program. Auke Bay scientists have com-
pleted analysis of existing data and comparisons with the preliminary com-
puter output. Additional computer work utilizing new training areas by
the scanner will be necessary to verify the accuracy of this data service.

A manuscript describing the data collected on biomass and distribution
of laminarian kelps on the Kodiak Continental Shelf has been submitted to

Marine Biology for publication.

The field trip to Kodiak centered around the Chiniak Bay area, both
because of convenient and inexpensive road access and because of OCSEAP priorities
in this area. The consensus of the field party was that Isthmus Point was the
most suitable of all of the sites examined. However, discussion with former
Kodiak residents indicates that the south side of Chiniak Bay may have been
jmpacted by a JP-5 spill in March 1970 and may continue to receive chronic
inputs from the Coast Guard Base and local fishing fleet. Furthermore,
discussions with OCSEAP Juneau Project Office have indicated that Chiniak
Bay may now have a reduced priority for intensive study and integrated multi-
disciplinary research. Consequently, we shall put off any further intensive
sampling on Kodiak Island until new directions are received from OCSEAP.

The field trip to Hinchinbrook Entrance (Port Etches) indicated that this
area would be an outstanding site for integrated intensive studies. This
decision was based on a number of criteria including: 1) year-round accessability;
2) the presence of a diversity of habitats and abundant biological populations;
3) high potential for o1l impact; and 4) it is relatively unaffected by human

activities.




Constantine Harbor, within Port Etches, is enclosed by land except for
a narrow entrance, where many of the ecological functions of the harbor can
conveniently be studied. It has large standing stocks of subtidal kelps and
the infauna is diverse and abundant (Cucumeria for instance averaged 1800/mZ).
Large populations of birds and sea otters utilize the area. Nuchek Reef,
across the spit from Constantine Harbor, supports large populations of algae

and invertebrates, many of them oil-sensitive species such as Pisaster ochraceus,

which apparently play a major role in structuring the community. For these

reasons, Constantine Harbor is an ideal location for intensive ecosystem studies.

V. Problems encountered/recommended changes.

Before we can continue the intensive phase of our littoral research, two
problems must be resolved. First, the availability of future funding for the
research must be confirmed. At present it appears that there will not be
adequate funding in FY 78 unless our request for additional funds is approved.
Second, additional guidance from OCSEAP is needed.to select a site on Kodiak

which meets OCSEAP criteria for multidisciplinary intensive studies.
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VI. Estimate of Funds Expended Through Third Quarter (Oct. 1, 1976-June 30, 1977)

Salaries $213.1k
Travel 12.6
Contracts 29.1
Equipment & Supplies 2.6
Other Costs 16.6
Support 69.5
Total $343.5k
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Quarterly Report June 1977

RU 174 - Baseline Studies of the Demersal Resources of the Eastern
and Western Gulf of Alaska Shelf and Slope: A Historical Review
I. Task Objective
To review and analyze existing literature on the distribution,
abundance, and productivity of demersal fish and shellfish from
Unimak Pass (165° W. Tong.) to Cape Spencer (137° W. long.) including
trawl survey data and domestic and foreign catch records.
II. Field or Laboratory Activities
A. Ship or field schedule
None involved.
B. Scientific Investigators (both are personnel of the Northwest
and Alaska Fisheries Center, Seattle, Washington)
Lael L. Ronholt (Principal Investigator)
Herbert H. Shippen (Fishery Biologist)
C. Methods
Historical survey data on ADP cards have been transferred to
computer disc for compiling and analysis. Existing computer programs
have been utilized to provide: (1) species composition and biomass
estimates by area, depth, and time; (2) charts showing the distri-
bution and relative abundance (catch in weight per unit area) of the
major fish and shellfish species; and (3) average length and length
composition of major species.
Biomass estimates have been obtained by the "area swept"

technique described by Alverson and Pereyra (1969).
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Domestic and foreign fishery catch statistics have been examined
and analyzed for historical changes in magnitude of catches by
species and fishing grounds.

D. Sample localities/ship or aircraft tracklines
Not applicable.
E. Data collected or ana1yzed
1. HNumber and types of samples or observations
No samples have been collected and none are to be collected.
2. Number and types of analyses
Not applicable.
3. Miles of trackline
Not applicable.
ITII. Results
The scope of the survey area includes the northern Gulf of Alaska
from Unimak Pass (165° W. Tong.) to Cape Spencer (136° W. long.).
A1l data sources have been gathered, the data keypunched and verified,
and the information loaded onto discs for analysis. Species composition,
distribution, abundance, and biomass data analyses are 97% completed,
while species distribution plots and size composition are 90% and 70%
respectively. Domestic and foreign catch statistics and areas of
high fisheries yield analysis are completed and that section of the
report is presently being written. Records of commercial catches by
domestic and foreign fishermen have been compiled and analyzed; specific
areas of outstanding importance to commercial fisheries have been

identified,
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IV. Preliminary interpretation of results
Not applicable.
V. Problems Encountered/Recommended Changes
No insurmountable problems have been encountered and preparation
of the final report, due in September 1977, is progressing according

to expectations.

References
Alverson, D. L. and W. T. Pereyra
1969. Demersal fish explorations in the northeastern Pacific Ocean--
an evaluation of exploratory fishing methods and analytical approaches
to stock size and yield forecasts.

J. Fish. R. Board of Canada 12 (8): 1895-2001.
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QUARTERLY REPORT

Contract No, R7120802

Research Unit #175

Period April 1, 1977 to
June 30, 1977

BASELINE STUDIES OF FISH AND SHELLFISH RESOURCES
OF NORTON SOUND AND THE SOUTHEASTERN CHUKCHI SEA

Principal Investigator:
Robert J. Wolotira, Jr.
Associate Investigators:

Terrance M., Sample
Martin Morin, Jr.

Northwest and Alaska Fisheries Center
National Marine Fisheries Service
2725 Montlake Boulevard East
Seattle, Washington 98112

311



Research Unit 175-A-14

Quarterly Report, April-June, 1977

I. Task Objectives
The objectives of RU 175-A-14 are to determine the distribution and abun~
dance of fish and shellfish resources in the southern Chukchi Sea and Norton
Sound, estimate the productivity, length, weight and age distribution of
selected demersal fish and shellfish to develop growth models and to provide
a data base against which later changes in these parameters may be compared.
1I. Field and Laboratory Activities
A. Ship or field trip schedule
1. No field season
B. Methods
1. Ship cruises
N/A
2. Laboratory activities
Laboratory time was primarily utilized in the analysis of the 1976

survey data., Biomass estimates were computed for the principle fish and inver-
tebrate taxa encountered. Age compositions, based on otoliths taken and length-
frequency samples have been determined for key fish species. Additionally,
major recurrent species groups were identified through fish and invertebrate
species associations analysis. Nearly all preliminary tables and figures to
be included in the final report have been completed. Catch contours, showing
distributions, were delineated for the major species and species groups.
Historical catch statistics have been compiled for the description of the
commercial fisheries of the survey region.
IT1I. Results

The analysis of the 1976 FRS Miller Freeman data collected in the Chukchi

Sea and Norton Scund region is nearing completion. A preliminary draft
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organizing the analytical results and other findings is currently being
developed for the final report. Sections describing the geography, marine
fauna, and commercial fisheries of the survey area have been completed. Also,
a historical review of Chukchi Sea and Norton Sound fishery explorations is °
nearly finished. Age compositions indicating year-class strengths have been

completed for the following species: Pacific herring (Clupea harengus pallasi),

Bering flounder (Hippoglossoides robustus), Arctic cod (Boreogadus saida),

toothed smelt (Osmerus mordax dentex), yellowfin sole (Limanda aspera), saffron

cod (Eleginus gracilis), Alaska plaice (Pleuronectes quadrituberculatus), and

starry flounder (Platichthys stellatus). Length-weight relationships have

also been determined and plotted for the preceding species. Charts showing
survey catch rate isopleths are now in final preparation for the final report.
IV. Preliminary Interpretation of Results

Biomass estimates of the major taxonomic groups of benthic fauna in Norton
Sound and the southeastern Chukchi Sea have been determined and are presented
in Table 1. Invertebrates were found to be the most dominant taxa comprising
nearly 86% of the total apparent biomass. Starfish accounted for approximately
507 of the total invertebrate biomass for the entire survey region, being most
abundant in the relatively shallow waters of Subarea 4 (see Figure 1 for an
identification of the subareas defined for the survey region),

0f the commercially important crab species, the Tanner crab (Chionocecetes

opilio) is the most abundant in Subareas 1 and 2 (waters north of Bering Strait),
Their biomass is greatly reduced in the more southerly waters of Subareas 3 and
4 where king crab (Paralithodes sp.) becomes the dominant form.

Fish comprise only 147 of the total benthic fauna biomass of the survey
region with the families Gadidae, Pleuronectidae, and Cottidae being most
abundant. The gadids, saffron cod and Arctic cod, account for 677 of the total
fish biomags: their greatest concentrations are found in Subareas 3 and 4., The

pleuronectids represent 31% of the total fish biomass with the heaviest -v
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concentrations in Subareas 1 and 4.
V. Problems Encountered/Recommended Changes

Dr. Walter T. Pereyra, Co-principle Investigator, departed NMFS in April
for employment with private industry. His services will not be available for
the remainder of the research unit duration, however, subsequent adjustments

have been made and no major problems are anticipated.
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Table 1. Apparent biomass by major taxonomic groups by subarea estimated from the BLM/OCS survey in Norton Sound and the scutheastern
Chukchi Sea, September-October, 1976.

Biomass for 1f Proportion Proportion of taxa ‘biomass
total survey of total Bilomasas by subarea by subares
Taxa area {mt) biomass 1/ 1 2 3 4 T Z k1 7
Gadidae 22,692 047 1,447 1,027 7,674 12,544 063 .045 .33¢ 553
Pleurcnectidae 10,309 .03t 2,783 389 1,999 5,328 264 «038 190y 507
Cottidae 6,699 .020 695 101 4,547 1,355 - 104 L015 ,679 .202
Clupeidae 2,878 .009 637 1,607 453 181 .221 .558 .157 .063
Csmeridae 2,403 .007 320 740 1,035 368 .130 .300 420 . 149
Zoarcidae 888 .003 250 65 387 186 .282 073 <436 .209
Cyclopteridae 574 002 333 7 224 10 .580 .012 .290 .017
Stichaeidae 222 «001 45 24 23 130 .203 .108 104 558
Ayonidae 248 «001 g3 8 79 78 .335 032 .319 «315
Other fish 271 001 8 2 211 50 D29 .007 779 +186
Total fish 47,444 <140 6,601 3,98¢ 16,632 20,231 139 084 +351 426
Gastropod molluscs 19,341 .057 8,649 1,253 6,368 3,071 447 .064 .329 .15%
Pelecypod molluscs 632 «002 191 40 99 302 «302 .063 .157 478
Shrimp 2,904 «G09 1,171 175 936 622 +403 .060 .322 214
Chioncecetes sp. 8,741 026 3,879 3,597 1,210 55 JAdh 412 +138 .006
Paralithodes sp. 5,192 .015 76 13 1,515 3,588 .0l4 .003 .292 .691
Telemessus 8P 2,769 008 1'199 217 330 1,023 -433 .078 .119 480
Total commercially 39,579 117 15,165 5,285 10,458 8,661 .398 L134 .264 V219
important invertebrates
Starfish 161,251 478 38,842 17,252 34,264 70,893 .24 . 107 212 440
Other echincderms 27,010 080 4,221 42 22,626 121 156 .002 .838 .006
Other invertebrates 3/ 625395 .185 31,337 4,804 19,243 7,011 502,077 .308 146
Total {nvertebrates 290,235 «859 89,565 27,393 86,591 686,586 «309 .094 .298 »299
TOTAL CATCH &/ 337,679 96,166 31,373 103,223 196,917 «285 033 +306 <3171

1/ Apparent estimated biomass susceptible to the trawl,
Total biomass for all fish and invertebrate taxa. -

2/
3/ Primarily includes coelenterates, pagurid crabs and ascidians.
4/ Total catch of all fish and invertebrate taxa.



LEGEND
sURVEY
AREA BOUKDARIES

SURVEY SUB~AREA
BOUNDARIES vrrrermmrrere s

KOTZERUE

SOUND

3
z
e
£
£
z
. -]
v
x
L
H
-

v.3

3
s

el B B T A O A U S

rd

hod

N
o

Sub~drea
3 )]
1
1
i |
3 | SR ¥
i, NORTON SOUND _
: ’./' Sub-areq
1
1 )
1 .
r
i
)

Figure 1,--Sub-area boundaries, 1976 baseline survey.

316




Quarterly Report

Contract #03-5-022-69

Research Unit #233

Reporting Period - April
through July 1977

Beaufort Sea Estuarine Fishery Study

Principal Investigator:

Terrence N. Bendock
Fisheries Biologist
Sport Fish Division
Alaska Department of Fish and Game
1300 College Road
Fairbanks, Alaska 99701

1 July 1977

317




I. Task Objectives

The objectives of the Beaufort Sea Estuarine Fishery Study are as
follows:

A. To determine the seasonal distribution, relative abundance,
size and species composition, growth rates, feeding habits
and reproductive capabilities of Beaufort Sea nearshore
fishes in the area from the Colville to the Canning rivers
and between shore and the barrier islands, including river

deltas.
B. To determine migration patterns and timing of these fishes.
C. To identify critical habitats including spawning, overwintering,

feeding, rearing and migration areas.

D. To determine the interrelationship of Arctic fishes to lower
food-web organisms.

E. To determine the present rate of exploitation of the anadromous
fishes of the area and to monitor changes in this usage as
development of the area's petroleum resource progresses.

II. Field or Laboratory Activities

There was no field work conducted under this contract during the
reporting period. Preparations for the 1977 summer field season were
made.

I11. Results

The results of our 1976 field season were reported in our April 1977
annual report. Raw data from 1976 field work has been submitted to the
Geophysical Institute for programming and storage on magnetic tape.

1vV. Preliminary Interpretation of Results

None at this time.
V. Problems Encountered/Recommended Changes

_ To date we have encountered no problems while conducting the
field studies of this project.
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I.

II1.

TASK OBJECTIVES

A.

B.

Inventory and census of dominant species.

Description of spatial and seasonal distribution patterns of selected
species.

Provide comparison of dominant species distribution with physical,
chemical and geological factors.

Provide preliminary observations of biological interrelationships

between selected segments of benthic marine communities.

FIFLD AND LABORATORY ACTIVITIES

A.

Grab Program

Gulf of Alaska and Bering Sea

l. No cruises were scheduled for this quarter.

2. The analysis of all samples collected in the past two years is
still in progress at the Marine Sorting Center of the University
of Alaska. All data is being keypunched as it becomes avail-
able. Refinement of computer programs used in analyses continues.
The methods used in Cluster Analysis are outlined in the Annual
Report for 1976 and are discussed in some detail in the Annual
Report for 1977.

3. Grab material from all stations occupied on the cruises of the
past two and one-half years have been submitted to the Marine
Sorting Center for processing.

Trawl and Pipe Dredge Program

1. No cruises scheduled for this quarter.

2, All unprocessed trawl and pipe dredge material from Cook Inlet
and the Bering Sea were examined, species determined and data
submitted for keypunching.
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3. Dominant clam species from Cook Inlet and the Bering Sea
have been intensively examined as part of age-growth study
initiated the last quarter under Judy McDonald at the Seward

Marine Laboratory.

II1T. RESULTS
A, Grab Program

Northeast Gulf

1. All samples from the following cruises have been processed,
and data analyses completed:

(a) Cruise 815 - R/V Silas Bent -
September 1975

(b) Cruise 816 - R/V Discoverer -
November-December 1975

2. Samples from the following crulse are processed, and are
awaiting confirmation of identifications of vouchered speci-
mens prior to keypunching:

(a) Cruise DSO01 - Discoverer -
March 1975

3. A computer program has been written to examine data by Principal
Coordinate Analysis. A preliminary analysis of data from sel-
ected éruises is currently in progress, and interpretation of
the results of several computer runs using this program should
be available soon.

4. A computer program has been written to examine community struc-
ture of station groups by way of Dominance-Diversity curves for
(2) each station, (b) all stations, and (c) all station groups

formed by cluster analysis.
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Bering Sea

l.

One-hundred seventy-five samples have been processed by the
Marine Sorting Center during the past quarter. It is antici-
pated that an additional 90 samples, now at the Sorting Center,
will be processed by the end of July. This will complete all
the stations needed to initiate a final cluster anmalysis of all

of the major stations on the entire Bering Sea grid.

B. Trawl and Pipe Dredge Program

Northeast Gulf

1.

Cook

Some specific trawl data and some generalizations have been
included in Institute of Marine Science Report R76-8 entitled
Distribution and Abundance of Some Epibenthic Invertebrates
of the Northeast Gulf of Alaska with Notes on Feeding Biology
(61 pp.).

Trawl data from the northeast Gulf of Alaska will be included
in the printed report of the Alaska Science Conference of the
summer of 1976, The trawl section will be mainly based on

Institute of Marine Science Report R76-8,

Inlet

Sixty~two pipe and two clam dredge station samples, collected

18 October - 25 October 1976, were processed and analyzed., All
invertebrates were sorted, field identifications confirmed,
unidentified field specimens determined, and all species weighed
(wet formalin weight). All clams were removed (35 species) for
age-growth determinations of dominant species. Polychaetous
annelids (10 families) were removed for later determinations at

the Marine Sorting Center.
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2.

Clam species from Cook Inlet have been aged, measured, data
recorded on computer forms and subjected to analysis.

(a) Six~hundred and three Nuculana fossa
have been examined, All data has been
analyzed by computer programs developed
at the Institute of Marine Science for
clam age-growth studies. A size-age
curve for this species has been gener-
ated.

(b) Five-hundred fifty-six Spisula polynyma
have been examined. All data has been
recorded on computer forms and is in
process of analysis,

(c) A comparison was made of the mean shell
length at each annulus of Cook Inlet
and Hartney Bay (Prince William Sound)
S. polynyma. Shell growth seems to be
better in Hartney Bay clams.

Bering Sea

l.

Forty-three pipe and one clam dredge station samples, collected
20 May - 4 June 1976, were processed and analyzed. All inver-
tebrates were sorted, field identifications confirmed, uniden-
tified field specimens determined, and all species weighed

(wet formalin weight). All clams were removed (14 species) for
age-growth analysis of dominant species. Polychaetous annelids
(4 families) were removed for later determination at the Marine
Sorting Center.

Thirty-six available specimens of the clam Spisula polynyma
were aged, measured and recorded.

Ninety-nine of the clam Macoma calcarea were aged, measured

and recorded.
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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 this and pipe-dredge data will be

included in the Final Report.

V. PROBLEMS ENCOUNTERED

No direct problems. However, the initial decisions by OCSEAP that,
(1) our survey in the Gulf and the Bering Sea be primarily one of assessment
of distribution and abundance of invertebrata, (2) our survey should not
examine crab stomachs, and (3) the fish stomach survey by Dr. Ron Smith should
have minimal and limited funding (also that we should not examine any fish
stomachs in our project), are now proving to be seriously in error. If it
had not been directly suggested that we not look at stomachs as we progressed
in our assessment program (and frequently time was available as was our desire
to collect this type of data), we would now have a good and sound basis for
benthic food webs. Now the program is moving into the shelf area less than
40 m, and we have a serious lack of understanding of food interactions of
benthic organisms on the rest of the shelf. We have essentially no food data
from the northeast Gulf of Alaska with only slightly better data from Cook
Inlet. Bering Sea food data is spotty, and now this program is terminated.
I would strongly suggest that data on food habits of fishes in these regions

be collected in the near future.
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II.

Task Objectives

Objectives for this quarter included a continuation of very limited
archival procedures on recently acquired Bering Sea samples, com-
pletion of preliminary sorts on our five target species for the year
and devising a computer program for analysis of data to be submitted
in the immediate future,

Field and Laboratory Activities

A.

Ship or field work:
None.

Scientific Party Involved in Project:

R. L. Smith, IMS Principal Investigator
A, C. Paulson, IMS Research Technician
Methods:

Same as previous methods outlined in Jume 30, 1976, '"Procedures
and Quality Control".

Sample Localities:
No new localities were sampled during this quarter.
Results:

stomach contents of all species for this project have been
sorted. Computer analysis has been completed on the rex sole,
flathead sole, pollock, arrowtooth flounder, and greenland
halibut. Detailed reports on these specles are partially
completed.

We are awaiting identifications of unknown prey species by the
Marine Sorting Center which should be available in mid-July
for the dover sole, rock sole, shortfin eel pout and capelin.
Hopefully keypunching and computer runs will be completed by
the first week in August, when detailed reports on each of
these last four species will be prepared.

Problems Encountered:
Dr. Smith had to rush his newborn child to Seattle for surgery
and must remain outside from the last part of June through July.

Technician funding was exhausted several months ago, but work
will be completed on schedule.
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IT.

TASK OBJECTIVES: During the quarter work continued on analysis of

biological samples collected during the 1976 field season. Final

plans and other arrangements for the 1977 field season were com-

pleted, and a few investigators were in the field by June 30.

FIELD AND LABORATORY ACTIVITIES:

A. Ship and field trip schedule: Mason, Kiera, and Broad

were in the Kotzebue area.

B. Scientific Party (all of Western Washington State College)

1.

Principal Investigator:

A. C. Broad, on salary June 1 to 30.
Laboratory Supervisor:

Helmut Koch, April 1 to June 30.
Computer programmer:

Gregg Petrie, hourly wages.
Laboratory Assistants (all hourly wages):
Mark Childers

David Cormany

James Hanes

Scott Hansen

Gary Heckman

Patricia Jackson

Wendy Pounds

Carl Wheelers

Marijean Winchell

Associate Investigator:

David T. Mason (no salary during quarter)
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6. Research Aide:
Eileen Kiera, June 15 to 30.
C. Methods: see item 4 of page 6 of September 30, 1976,
Quarterly Report.
D. Sample locations: Mason and Kiera established a sampling
station at Arctic Circle Landing Strip south of Kotzebue.
E. Data collected or analyzed:
1. No data collected
2. About 275 biological samples and 43 sediment samples
analyzed
3. No miles of trackline
F. Milestone chart and data submission schedules:
1. Update of schedules

a. none

ITI. RESULTS: None presented at this time.

IV. PRELIMINARY INTERPRETATION OF RESULTS: ©None presented at this time.

V. PROBLEMS ENCOUNTERED/RECOMMENDED CHANGES: See renewal request

for fiscal 1978.

VI. ESTIMATE OF FUNDS EXPENDED: None presented at this time. (P.I.

is in field.)
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Introduction

The deep oceanic waters of the Beaufort Sea are separated from
the Alaskan and Canadian northern coasts by a shelf of 60-100 mile
width., Proceeding seaward from the coastline, not only does the marine
ecosystem change from a nearshore neritic environment to a deep oceanic
but thé sea surface alters as well. Inshore, the presence of shorefast
and drifting sea-ice is highly seasonal. Offshore, the pack-ice
becomes more concentrated and perennial. The Beaufort Sea thus provides
two extremes: a shallow water, seasonal ice environment; and a deep
cceanic, perennial ice environment.

The Outer Continental Shelf Environmental Assessment Program included
several studies describing the shallow water, seasonal ice environment.
Various components of the marine ecosystem were observed such as
fisheries (Roguski, RU 233), benthos (Carey, RU6: Broad, RU 356), ﬁicro-
bial activity (Morita, RU 190), and marine plankton (English and Horner,
RU 359). These efforts were concentrated in the 1975-1976 field seasons
and some are continuing at present.

An additional part of the marine plankton studies (English and
Horner, RU 359) was conducted during the summer 1975 at the Arctic Ice
Dyramics Joint Experiment (AIDJEX) main camp, Big Bear. Because the
research effort took place within the perennidl ice zone over deep
oceanic waters, it provided a suitable contrast to the nearshore

activities.

Research Objective

The objective of the biology program at AIDJEX was to develop an

understanding of the seasonal changes in abundance and distribution of
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the plankton components of the marine pelagic ecosystem. Equipment
and time limitations somewhat reduced the scope of the program to an
emphasis on the primary producer level though regular zooplankton sampl-
ing was done also. The results are relevant to development of the outer
shelf areas, and, additionally, are useful in filling information gaps for
an area intermediate between the shelf and the drift tracks of Fletcher's
Ice Island, T-3.

The research program was designed to progress through a sequence
of stages (Fig. 1) toward the ultimate goal of understanding the
marine ecosystem well enough to formulate a predictive model. This
report covers those phases completed to date. Most of the analysis has
been concerned with phytoplankton standing stocks and primary producti-
vity. Presently we are in the descriptive phase and attempting a

preliminary system definition.

Background

In the past 80 years, in excess of 40 expeditions and field programs
have been staged in the Arctic Ocean and its periphery. Approximatelv
25 of these have vielded biological information (Table 1 ). Much of this
information has been descriptive wherein species of phytoplankton or
zooplankton were classified and only marginal efforts were made to relate
these components to their environment or to one another (Shoemaker 1920,
Farran 1936, Brodskii and Nikitin 1955, Barnard 1959, Hand and Kan 1961,
Hzlsemann 1963, Shirley 1966). The earliest investigators to attempt to
associate higher levels ot phytoplankton abundance with environmental
factors pinpointed light and temperature as most important (Gran 1904,

1912).. Later papers emphasized the processes of mixing, and supply of
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RESEARCH OBJECTIVES

BACKGROUND
Literature Search
Unpublished Data

STATEMENT OF THE PROBLEM
General Description and Selection of Variables

METHODOLOGY
Methods, Materials, Sampling Schedules

DATA ACQUISITION

Nitrates Net Zooplankton
Chlorophyll a Solar Radiation
Assimilation Environmental Observations
ANALYSIS
Liquid Scintillation Analysis of Variance
Chlorophyll a Confidence Intervals
Nitrate Chemistry Linear Regression
Zooplankton Enumeration Non-linear Regression
DESCRIPTION

Quantitative and Qualitative

PRELIMINARY SYSTEM DEFINITION
and
MODEL FORMULATION

MODEL TESTING
Sensitivity Analysis Validation
Parameter Evaluation Real World Comparisons

FINAL SYSTEM DEFINITION
and
PREDICTIVE MODEL

Fig. 1. Stages of the marine ecosystems studies at
AIDJEX in the Southeast Beaufort Sea.
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Table 1.

Expeditions, years of field collections, authors and years of

publications of marine biological studies in the Arctic Ocean.

Expedition or Vessel

Fram

Canadian Arctic

Maud
Sedov
@st

Nautilus

NP-1

Sedov

N-169
NP-2

Burton Island

M.V. Cancolina II
NP-2,3,4,5

T-3

Bravo

Dates

1893-1896

1913-1918

1922-1924
1925-1929
1929

1931

1937-1938

1937-1939

1941
1950-1951

1950-1951

1951
1954~1957

1954-1955

1957-1958
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Papers Published

Sars 1900
Nansen 1902
Gran 1904
Gran 1912

Shoemaker 1920

Willey 1920

Bigelow 1920

Sverdrup 1929

Bernstein 1932

Braarud 1935

Farran 1936

Hardy 1936

Garstang and Georgeson 1936
Shirshov 1938, 1944

Bogorov 1938, 1939, 1946 a,b
Shirshov 1944

Usachev 1946

Shirshov 1944

Brodskii and Nikitin 1955

Johnson 1956
Hand and Kan 1961

Grainger 1965
Brodskii 1956

Barnard 1959
Green 1959
Knox 1959

Mohr 1959
Hulsemann 1963

Apollonio 1959
Grainger 1965




Table 1, (continued)

Expedition or Vessel Dates Papers Published

Alpha 1957-1958 English 1961, 1963
Johnson 1963 a,b

Seadragon 1960 Grice 1962

Arlis T 1960~1961 Tibbs 1964
Shirley 1966

Polar Continental 1960-1961 Grainger 1965

Shelf Project

M.V. Salvelinus 1960-1962 Grainger 1965

Arlis II 1964 Shirley 1966

Kawamura 1967
Minoda 1967

T-3 1964 Harding 1965
1966-1974 Hopkins 1969
Hughes 1968

Scott 1969
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nutrients to the phytoplankton (e.g., Sverdrup 1929, Braarud 1935),
and the temperature and salinity as important to zooplankton distribution
(Bigelow 1920, Bernstein 1932, Johnson 1956, Grainger 1961, Tibbs 1964).

More quantitative estimates of phytoplankton abundance, primary
production, and zooplankton standing stocks and life cycles resulted
from the Soviet North Pole stations (Brodskii 1956) and the U.S. drift
stations Alpha (English 1961, 1963; Johnson 1963 a, b), Bravo (Apollonio
1959, Grainger 1965), Arlis II (Kawamura 1967), and 7T-3 (Harding 1966,
Hughes 1968, Hopkins 1969, English unpublished data). From these investi-
gations emerged a general recognition of components and processes of
possible importance in determining change in the marine ecosystem below
the pack ice.

This understanding is based mainly on data collected in the central
Arctic Ocean or below 80°N but to the west of 160°W meridian. With the
exception of two papers accounting the protozoa (Tibbs 1964) and medusae
(Shirley 1966) taken from Arlis I, there is little published biological
information for the deep oceanic perennial ice zonme of the southeast
Beaufort Sea where the AIDJEX platforms were located., Consequently,
any preliminary description drawn from the literature and unpublished
data must be applied to this area with caution in recognition thdt it
is correct only to the extent that the conditions are rather uniform

throughout the deep oceanic perennial ice zone.

Statement of the Problem

Our problem was first to generate a priori a description of the
ecosystem based on information composited from published and unpublished
accounts, and secondly, to formulate an appropriate inquiry and select

variables to be measured based on the a priori description.
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General Description

Phytoplankton abundance remains low throughout the period of low
submarine illumination from late September to mid-June. Solar radiation
incident on the pack-ice surface increases from sunrise in late
February, until the summer solstice on 21 June, variations in cloudiness
disregirded. Maximum submarine illumination lags several weeks, being
an indirect function of snow thickness and elevated surface air
temperatures. As the snow cover ablates bare ice and ponds of lowered
albedo and absorbance dominate the surface. Together with any increase
in lead area, these features more than compensate for the decreasing
incident solar radiation and a maximum in submarine illumination occurs
in early to mid-July.

Responding to this increased submarine illumination, the phyto-
plankton biomass increases, the rate somewhat dependent on the depth of
the mixed layer (25-50 m). The extent and duration of biomass may
depend on: (1) availability of light influenced by the degree of melt,
the frequency of summer freeze-ups and snow storms, the declining solar
angle, the eventual day-night solar cycle, and the timing of the first
sustained autumn snow buildup; (2) availability of nutrients influenced
by the initial spring nutrient concentrations, and maintenance of these
through turbulent mixing, convective overturn, and possible reminerali-
zation processes; and (3) losses from the phytoplankton population through
sinking below the pycnocline, or grazing by herbivorous zooplankton.

The major decrease in phytoplankton biomass occurs in the latter half of
August and low concentrations prevail from September throughout the
ensuing dark period.

Though much is known about the species composition of the herbivorous
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zooplankton and. their general depth distribution, there are no studies
showing the extent to which the Arctic herbivores interact with the
phytoplankton populations. There is evidence of a general movement
toward the surface from depths exceeding 100-200 m by Calanus hyperboreus
early in the spring, and by (. glacialis later on. The degree to which

they crdp the phytoplankton is not yet known.

Selection of Variables

The main biological component of interest was the phytoplankton
biomass measured as chlorophyll a, carbon assimilation potential, or
species cell counts. The assimilation response to varying light
intensities was also measured. The second biological component was the
zooplankton biomass especially the herbivorous copepods. These were
measured as species counts or biomass in terms of wet or dry weights.

A suite of environmental variables was also measured periodically.
Nitrate concentrations were selected to represent the nutrient regime.
Solar radiation was measured at the ice surface and the melt conditions
were logged on a daily basis. Additional environmental variables such
as air temperature, wind speeds, island movement, and seawater tempera-

ture and salinity were recorded by other research teams on AIDJEX.

Methodology

Water samples for phytoplankton chlorophyll a, cell counts, C!*
assimilation experiments and nitrates were taken with a Scott-Richards
modifiéd Van Dorn bottle. All of the above analyses except cell counts
were -done according to Strickland and Parsons (1968). The routine depth

profiles of assimilation represent the potential photosynthetic activity
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of a volume of seawater subjected to controlled high light intensities

in an incubator box, not in situ production. No attempt has been made

in these experiments to enumerate the phytoplankton species responsible
for the photosynthesis or their relative contributions.

Net zooplankton was sampled with overlapping depth~to-surface vertical
hauls using a non-closing conical 1-m diameter ring net with 73 um mesh.
Samples were preserved in 4% buffered formalin or frozen for later analysis
in Seattle. A LI-COR-185 quantum meter was used to record daily incoming
solar radiation. Melt conditions were logged daily and aerial photographs
were taken infrequently.

The depth pattern and frequency of sampling of such attributes as
chlorophyll a, assimilation, nitrates, and zooplankton were designed
to provide an intensive time series with emphasis on the upper 60 m of
water (Tabie 2). The waters below the pycnocline were sampled less
frequently. The deepest depth for zéoplankton samples was 150 m and for
phytoplankton, 100 m.

Supplemental experiments were run concomitant to the semi-continuous
monitoring described above. These included graduated light experiments
in which the assimilation of a volume of water was measured in an incuba-
tion chamber under several different light intensities up to and including
the high or 100% light intensity, and in situ assimilation incubations
where samples from 10 m were suspended below leads, melt ponds, bare ice,
and snow-covered ice.

The replication experiments entailed 4 Van Dorn bottle casts to the
same depth. These were done in rapid succession and the total elapsed

time between the first and fourth cast was less than 5 minutes. One
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Lve

Variable

Nitrate

Chlorophyll a

Primary
Production

Zooplankton

Solar Radiation

Table 2.

Sampling Regime

Depth Profile

Synoptic

Depth Profile

Intensive Profile
Replications

Synoptic

Depth Profile

Replications
Graduated Light

In situ

Net Preserved and
Frozen

Continuocus

Schedule

Irregular; every 3-6 days
Occasionally
Occasicnally

One time only; Every
6~-10 miles out to Blue
Fox and Caribou

Every 3 days

Frequent but irregular

Every 7-10 days

One time only; Every
6-10 miles out to Blue
Fox and Caribou

Every 3 days
Every 7-10 days

Every 3 days

Irregular

Every 3 days

Every 30 seconds

Field Biology Sampling Program at AIDJEX Main Camp, Summer 1975

Depths

10-70¢ m, every 10 m;
Every 2 m, 46-64 m;
80 and 100 m

10 and 20 m

3 m, 560 m, every 5 m

Every 2 m, 46-64 m, and
80 m, 100 m

4 samples for each of 4
depths: 5, 10, 20, 30 m

10 and 20 m

3m, 5-50 m every 5 m, 60 m

8 samples for each of &
depths: 5, 10, 20, 30 m

10 intensities for each of
4 depths: 5, 10, 20, 30 m

10 m sample under pond, ice,
and lead

Every 10 m to 50 m; Every
25 m, 50-100 m; 150-0 m

1 m above ice surface




4-liter chlorophyll a sample and two 125-ml light bottle assimilation
samples were taken from each Van Dorn. Thus for each replication experi-
ment, there are 4 chlorophyll a values, and 8 assimilation values. There
were a total of ten such experiments done every 7-10 days at each of
4 depths (5, 10, 20 and 30 m) during the summer.

Fifally, chlorophyll a and nitrate were measured at 10 and 20 m at
various distances (usually 7-10 mile intervals) from the main camp enroute

by helicopter to the satellite camps, Caribou and Blue Fox.

Data Acquisition

The field program was conducted from 2 June to 1 October 1975 at
the AIDJEX main camp, Big Bear. During these four months, Big Bear
drifted approximately 870 km in a southeasterly direction, generally
within the geographic area bounded by lines drawn through 76.5°N-148°W,
74°N~139°W, and 76.5°N-149.5°W (Fig. 2). Sampling ended abruptly on
1 October when the ice floe broke apart and camp members were evacuated.
Table 3 briefly summarizes the accomplishments of the summer program

as well as the current extent of analysis.

Analysis

The determination of nitrate concentration was done at Big Bear.
All other analyses were done in Seattle at the Department of Oceanography,
University of Washington.

The statistical analysis has been completed on the chlorophyll a
and assimilation measurements. Both data sets were 1og10 (x + .01)

transformed to assure independence of the mean and variance. Beyond a
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Fig. 2. Drift track of AIDJEX main camp, Big Bear, 1 June to 30 September 1975.




Table 3. Summary of samples taken and analyzed

Type Number Taken Number Analyzed
Net zooplankton 994 20
Phytoplankton (Preserved) 209 0
Chlorophyll a 1096 1096
Radiocarbon Uptake 2941 2941
Nitrate 272 272
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simple description of the spatiotemporal pattern of chlorophyll a, an
attempt was made to analyze the variance associated with our samples.

The 4-month sampling period was subdivided into equal 5-day intervals
beginning 1 June. Those chlorophyll a samples from a single depth in

the same interval were pooled. These included samples from depth profiles
and graduated light experiments. Having grouped the data this way, a one-
way analysis of variance was run to determine the within mean square

error (MSE) for each depth. The MSE and its associated degrees of freedom

(df) were used in the equation,

CI = X x/+ antilog (t YMSE/Vn )

.05,df

where CI is the 95% confidence interval about the time cell geometric
mean X (mg chl a/m3?), and n is the number of samples in that cell.

A similar approach was used to determine the 95% confidence inter-
vals about the time cell geometric means of assimilation at 100% light.
In addition, the results of the graduated light experiments were fitted
with the theoretical assimilation versus light model suggested by Steele
(1962). After normalizing on chlorophyll a, the values of initial slope
and Ik, the light intensity at which assimilation is just saturated, are
readily comparable to measurements made in other years in the Arctic Ocean
and other areas.

A one-way analysis of variance was performed on the chlorophyll a
and assimilation results from the replication experiments. The data first
were transformed using log10 (x + 0.01). The resultant mean square error
is an estimator of the variability attributable to inhomogeneities of
the point depth sample's ambient seawater environment. Also subsumed in

this estimator are lower level, assumed random, experimental errors.
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No statistical analysis has been performed on the zooplankton counts.
Solar radiation measurements and phytoplankton cell samples have not been

analyzed at this time.

Description

Nitrates

The concentrations of nitrate remained undetectable in the upper
40 m throughout the summer (Table 4). The same held true at the top
of the pycmocline between 48 and 52 m until early September when trace
amounts of nitrate (< 1.0 ug at/l) spread slowly upward reaching 42 m by
the last sampling on 27 September. Concentrations generally increased
with depth across the pycnocline at 50-60 m. At 100 m, they were > 10.0
ug at/1.

No nitrate replicates were made. At the 1 pg at/l level, experi-
mental errof results in the correct value being within * 0.05 ug at/1
of the measured value (Strickland and Parsons 1968). The variability

within 5~day periods has not been assessed.

Chlorophyll a

The concentrations of chlorophyll ¢ in the upper 40-45 m mixed
layer were about 0.10 mg/m3 on initial sampling in early June (Figs. 3,
4). They decreased through June and remained low (< 0.03 mg/m3) through-
out the summer except for a minor resurgence in late September. During
July and August a major increase in chlorophyll a occurred in the pycno-
cline at 58-64 m. At mid-summer the concentrations in this stratum
were above 0.25 mg/m3vand declined thereafter. Chlorophyll g below 70 m

remained less than 0.10 mg/m3 throughout the summer.
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Table 4.

Depth
(m) 11

19 0.0
20 0.0
30 0.0
40 0.0
42
44
45
48
50
52
54
56
58
60
62
64
70

80
100

Nitrate Concentrations

17
0.0
0.0
0.0

c.0

c.0

0.0 0.¢ 0.C O.

1.3 0.2 0.6 1.

6.3

June

20

0.0

23 29

6.0 0.0
¢.¢c 0.0
0.0 0.0

0.0 0.0

il.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.3

2.8

{ug A1) Measured at AIDJEX Main Camp Big Bear during Summer 1975

July
71 17
0.0 0.¢ 0.0
0.0 0.0 0.0
0.0 6.0 0.0

0.0 0.0 0.0

0.0
0.0

0.0 0.0 0.9

0.1 0.2 0.4

0.4
0.3 0.4 1.1

0.9

2.6 4.7 4.5

5.8 8.4 6.6
10.5

Date {1975}

23

0.0

29
0.0
0.0
0.0

0.0

.o

0.0

0.1

4.0

ic

0.0

12.2

August

16 22 28
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.¢ 0.0

0.0 0.0 0.0

0.0 0.0 0.1

0.5 1.2 1.7

3.0

5.

8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.3
0.9
1.3
1.9
3.7
5.8

6.5

September

12 22 27

10.1 10.2 10.2 9.6 10.8

13.5 14.8 14.3 13.3
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Fig. 3. Three dimensional plot of chlorophyll a (mg/ma), 0-100 m,
1 June to 30 September 1975.
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The total chlorophyll a integrated over the upper 100 m showed two
peaks (Fig. 5). The first of about 6.0 mg/m? occurred in early June
concomitant with the increased chlorophyll a concentrations in the upper
40 m. Following a decline to less than 2.0 mg/m? in late June, a
second peak of about 6.8 mg/m? occurred in early August concomitant with
the bloom at the pycnocline.

The results of the one-way analysis of variance conducted on chloro-
phyll a data aggregated into 5-day time cells give a transformed mean
square error of 0.0187 for 5 m, 0.0189 for 10 m, 0.0151 for 20 m, and
0.0141 for 30 m (Table 5). Taking an average of 0.0167, the resultant
95% confidence interval is the geometric mean of the time cell,

X x/+ 1.40 mg chl a/m3 if the number of samples in the cell is n=3, and
X x/% 1.34 mg chl a/m3 if n=4. The value of n was either 3 or 4 for our
data series. These confidence intervals have been calculated for each
5>-day time cell for 5, 10, 20, 30 and 60 m, and overlaid on the time
trace of chlorophyll a concentration (Fig. 6).

The results of the chlorophyll g replication experiments (Table 5)
show that the error attributable to both variability in the sampling
environment over short periods, and to lower level experimental error,
1s an order of magnitude less than the variability within 5-day periods
estimated above.

Chlorophyll g data from the depth series were forwarded in the Annual
Report of Beaufort Sea Plankton Studies, RU~359, 1 April 1976.

The remaining data will be forwarded in our next annual report due 1 April

1977.
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Table 5. Analysis of variance of the loglo(x + .01) transformed
C uptake assimilations. ! The upper table is for measurements
aggregated from depth profiles and graduated light series into 5-day
time cells. The lower table is for measurements from the replication

experiments,
Aggregation
Depth Source DF 8S MS F
5m Between 22 3.090 .140 5.0

Within 44 1.242 .028
Total 66 4.332

10 m Between 22 3.408 .155 7.3
Within 50 1.067 .021
Total 72 4.475

20 m Between 22 2.678 .122 5.3
Within 45 1.027 .023
Total 67 3.705

30 m Between 22 2.273 .103 7.1
Within 44 . 644 .015
Total 66 2.917

Replication

Depth Source ~ DF S5 MS F

5m Between 9 6.565 .729 57.6
Within 70 . 886 .013
Total 79 7.451

10 m Between 9 7.009 .779 72.3
Within 70 . 754 011
Total 79 7.764

20 m Between 9 5.212 .579 27.9
Within 70 1.451 .021
Total 79 6.663

30 m Between 9 . 896 .100 6.9
Within 70 1.004 .014
Total 79 1.900
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Fig. 6. Chlorophyll a (mg m~3) and assimilation potential (mg C m~3 hr™!) measured at the depths

indicated and overlaid with 5-~day geometric means and confidence intervals as determined by a one-way
analysis of variance.




Assimilation

The photosynthetic assimilation potential followed closely the
pattern of chlorophyll a abundance (Fig. 7). In the upper 40-45 m,
peak assimilations (0.1-0.2 mg C m~3+hr™!) were found in early June.
During July and August, the Values remained less than 0.1 mg C m 3. hrl,
A second increase was noted in late September. Similar to chlorophyll a
the major increase in assimilation potential occurred at the pycnocline
in late July and early August (Fig. 8). Values of 0.48-0.50 mg C m~3 -
hr~! were recorded in this period. Assimilation decreased at these
depths through the rest of the summer.

The results of the one-way analysis of variance conducted on assimi-
lation data aggregated into 5-day time cells give an average transformed
mean square error of 0.0217 for the depths 5, 10, 20, and 30 m (Table 6).
The resultant 95% confidence interval is the geometric mean of the time
cell, X x/+ 1.47 for n=3, and X x/+ 1.39 for n=4. These confidence
intervals have been calculated for each 5-day time cell for 5, 10, 20,
30, and 60 m,