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Fourth Quarterly Report, April - June, 1976

I. Task Objectives.

The Pacific Walrus (Odobenus rosmarus) occurs in the Bering Sea in the
winter and spring and is thought to concentrate in two areas; southwest of St.
Lawrence Is. and N/WBristol Bay. Through the use of aerial surveys we will
further delineate late winter and spring distribution (March to May) and will
monitor spring migration of walrus through mid June. Additionally, information
will be collected regarding group (pod) size and herd composition. Particular
attention will be paid to proposed oil-gas lease site areas (Bristol Bay Basin,
Norton Basin and Hope Basin).

1I. Field or Laboratory Activities.
A. Ship or Field Trip Schedule:

Dates Location Alrcraft Charter
1. 6-19 April King Salmon  N780 Goose "OAS
2. 13-23 April Nome P2V OAS
3. 8-15 June Nome / King N780 Goose OAS
Salmon

B. Scientific Party:

1. 6-23 April, 1976 Dr. Howard W. Braham, Principal Investigator
Mr. Bruce Krogman, Field Coordinator
Mr. Robert Everitt and Mr. Keith Parker
Marine Mammal Division
Northwest Fisheries Center
Seattle, Washington

2. 8-15 June, 1976 - all of the above except Keith Parker.

C. Methods:

Sightings of marine mammals were ma de from aircraft flying at altitudes
between 200 and 1500 feet. Visual estimates and photographic records were
made to verify species identificatign and n)mnbers of animals scen. Walrus
surveys over ice were flown at 500 to 15005 500 to 700 feet for normal photo-
graphs and counts and 1500 feet for overview photos and for locating pods when
not flying randomly selected transects.

At least three observers were used during each survey; one acted as the
recorder and two as observers. Most surveys used a stratified random series
of transects or svstematic transects depending upon the area or type of animal
to be surveyed (e.g. open leads for bowhead whales, etc). Note: RU 14 surveys
were flown with those for RU 67 and RU 69, By using these methods of sampling
an unbiased estimate of the number of animals observed can be made; repre-
senting a statistically reliable procedure for ascertaining species abundance.




Fach transect flown, whether random or systematic, is in actuality a
duplicate strip census. That is, both sides of the aircraft (Super Goose)
are used to observe out to one-half mile from 90° vertical to the side of
the aircraft. Animals directly belowthe airplane were not scored (i.e. could
not be observed). This method in essence allows one to obtain duplicate
samples of adjacent habitat. Approximately 1/7 th, of a mile at 500 feet
and 1/5 th. of a mile at 700 feet are not surveyed using the Super Goose.
All animls are sampled within a one mile wide transect using the P2V,

D. Aerial survey locations and tracklines flown:
1. 6-15 April, Bristol Bay (Figure 1),
13-15 April, Northern Bering Sea (Figure 1 and 2),
17-19 April, Bristol Bay (Figure 3).
19-23 April, Northern Bering Sea (Figure 2),
8-14 June, Northern Bering/Southern Chukchi Sca (Figure 4-5).
14 June, Northern Bristol Bay (Figure 6),

O ks e

E. Data collected or analyzed:

+
Data Recordings Trackline Milga_*:e_,++
1. 6-12 April, 17-19 April 1,330 4,350
2. 13-15 April, 19-23 April 1,279 3,300
3. &-14 June 2,407 3,690
Totals 5,016 11,340

TA data recording is a single logged entry at a specific time and
location and represents one or more animalsg sighted; or,
environmental data. ALl values are approximate at this time.

+JrIn nautical miles,

III. Results.

The numbers of walruses observed this spring have been summarized
in Table 1. These values are only tentative as most have been taken from field
log sheets. Final verification of most walrus pods observed will come from
tabulation of the photographs taken throughout the spring ( f inal photo interpreta-
tion is in process), Data from March is included in Table 1 as it was not presented
during the 3rd quarter reporting period.

IV. Preliminary interpretation of results.,

March surveys conducted adjacent to St. Lawrence Is. identified a large con-
centration of walrus just north of the Island. Relatively few animals were observ=d
to the southeest, east or southeast at that time, These results immediately suggest
that the spatial distribution of this species is more dynamic than had been thouyht
for this area; or, it represents a shift in their hauling-out behavior this year. We
will explore this interesting situation and report on our thoughts in detail for the
final report.

Walrus were found throughout the entire Bristol Bay study area during carly
to mid April, except that no animals were observed in the shallow northern
portion of the Bay. Again, thesec results suggest walrus seem to utilize the whole
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Figure 1. Marine mammal aerial survey tracklines in Bristol
Bay during April, 1976 {RU 67-A4 and RU 14-Al),
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Figure 2. Marine mammal aerial survey tracklines in the

northern Bering and southern Chukchi Seas during April,

1976 (RU 67-A4, RU 69-A2 and RU 14-Al).
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Table 1. Estimated numbers of Walruses {Odobenus rosmarus) observed daily
in or adjacent to three major oil lease sites during aerial surveys from
15 March to 20 June, 1976,

Date Bristol Bay Norton and Hope West of Beaufort
Pasin Basins Basin

March 14 727

March 18 44

March 19 955(+3)"

March 21 4,235

April 6 517

April 8 435

April 9 1,729(+11) "

Aprill2 366(+N T

April 13 4 924 (+6)"

April 15 361 694 (+3)*

April 17 159

April 18 87

April 19 343 75

April 20 878

April 21 519

April 22 68

April 23 2

14




Table 1. (cont'd)

Date Bristel Bay Norton and Ifope West of Beaufort
Basin Basin Basin

June 8 14

June 9 2,150

June 10 3, 362

June 11 10,125

June 12 3,457

June 13 16,203

June 14 8, 000 31, 555

June 18 0 0 619

June 19 0 2,600

June 20 ¢

+ (in) means that an additional number of pods were scen, but as yet, have

not been tabulated from aerial photographs,
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11.

of Bristol Bay during spring, rather than concentrate into a more descrete area
in the northwest region of the Bay. Implicite with all interpretations is the fact
that walruscs are closely associated with pack ice, and that for this year, the
ice extended over more of Bristol Bay than in past years.

Late April surveys in and near Na ton and Hope B asins indicated that
walrus had not as yet begun their northerly migration through the Bering Strait.
By carly June however, when these areas were again surveyed, walrus had
already moved north as large concentrations were observed in Norton Basin
as well as in Hope Basin. By late June, walrus were beginning to arrive west
of Wainwright in mortheastern Chukchi Sea.

Calves were first seen in June with regularity. More anaysis of field data
is required before further discussion of age structure is feasible.

Within any survey area, large daily variation in numbers of walrus seen
was the rule rather than the exception. This variation is attributable to the
wnmbers of animals hauling out on ice rather than any daily movement into or
out of a survey area. Environmental information (e.g. wind, temperature, ice
configuration, etc.) has been recorded in an effort to identify which factors, if
any, may account for this variation. If this can be done, better estimates of
walrus abundance will be possible. It is quite possible, however, that this var-
jation cannot be explained by any information gatherable by aerial survey. It
may be, for instance, that walrus haul-out behavior is related to some type of
feeding schedule or rhythm, which is influenced by prey species availability,
social interaction, or what ever.

A thorough analysis of the data are now being conducted to delineate any
associations.

V. Problems Encountered/Recommended Changes.

We feel that our walrus surveys have been as conprehensive and as productive
as is possible considering the nature of walrus distribution (extremely clumped).
To date we have had no difficulties to report, but do strongly recommend that at
least one additional years data be collected to reenforce our findings. We will
elaborate on the desirability of continued research in the final report.

VI. Estimate of Funds Expended.
A. March (not included in the 3rd quarterly report)

Flight Time $3, 674. 50
Salaries/Overtime 1, 366.00
Travel/Perdiem 918. 00
$ 5, 958.50
B. April
Flight time $12, 360. 50
Salaries/Overtime 515. 50
Travel/Per diem 1, 016. 00
$ 13, 892. 00

16




12,

C. June
Flight time $3,008.50
Salaries/Overtime 1, 275.00
Travel/Per diem 918,00
$ 5,201. 50

Total - March-April-June $ 25,052.00

VII. Revised data submission schedule.

All field data collected in FY '76 including aerial surveys of the Bristol
Aay Basin, Norton Basin and Hope Basin will be submitted to the Juneau
OCSEAP Project Ofifice on magnetic tape on or before 30 November 1976.

VIII. Revised milestone chart (see page 13).

17
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I.

II.

Task Objectives

We will analyze remote sensing data obtained from aerial surveys of
walrus populations in the Bering, Chukchi and Beaufort Seas with
particular emphasis on:

1. walrus presence in an area and the ice characteristics

2. the degree to which walrus movements are influenced by
ice dynamics

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

The walrus, Odobenus rosmarug, is the major, but not only species of
our interest. We also emphasize the bowhead, Balaena mysticetus, and
the belukha, Delphinaptarus leucas, and are attempting to map their
seasonal distribution and abundance,

Field or Laboratory Activities
A. Ship or Field trip schedule
1. Dates: 9-28 April 1976
Aireraft: NASA CV-990 Not chartered or supported by NOAA.
B. Scientific Party:

G. Carleton Ray

The Johns Hopkins University
Principal Investigator
Marine Mammal Observer

Paul D, Sebesta

NASA

Marine Mammal Observer
UV Camera Operator

IR Scanner Assistant

George H. Taylor

The Johns Hopkins University
Marine Mammal Observer

UV Camera Operator

Rodney V. Salm
The Johns Hopkins University
Marine Mammal Observer

Other members of the scientific party not directly involved in BESMEX
but from whom we obtain data were listed in Appendix I of the annual
report,
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C. Methods: Visual Photography:

9" camera with 6" lens
73 degree field of view
Color film SO 397

5" camera with 12" lens
21 degree field of view
Color film SO 397

Ultraviolet Photographv:

70mm camera with 105 mm quartz lens
37 degree field of view

B/W £ilm Tri X

Kodak 18A UV band-pass filter

Infrared Scanner:

RS=310 Scanner

1 and 5 milliradian spatial
resolution; 1 and 0.1 degree C
thermal resolution

Other:

L Band Radar and Microwave radiometer
(19.35 GHz) data was also acquired by
other experimenters and is available
for analysis as needed.

D. Sample localities: See Table I,

E., Data Collected:

1. Number and type of data: 9" color film: 881 frames
5" color film: 4760 frames
UV £ilm: 150 frames

IR data: 4 rolls, 1" magnetic
tape, 9600 feet in length

2, Number and types of anglyses: None on April data since
processed films arrived

17 June and IR not yet
available,

3. Miles of trackline: 1049 nmi. (See Table I)

21




I11I. Results

Iv.

Since the imagery from the April mission is still not all available
and that which is has been in hand for only a few days, we have not
been able to critically analyze the results. Preliminary viewing of
the coloy imagery indicates that efforts to tune the camera lenses
to survey altitudes of 3000 to 5000 feet resulted in the best reso-
lution to date.

The April mission provided the best test of the capabilities of the
ultraviolet camera system since for the first time it was mounted
in a nadir viewing position and was able to be triggered when the
operator was certain animals were within the field of view. A pre-
liminary survey of the films obtained reconfirmed our earlier
conclusion that uv is not an effective device for walruses.

One of the flights of the April mission was conducted in the evening
to obtain additional information on the circadian hauling out pat-
terns of the walrus, The utility of the infrared scanner was
demonstrated by obtaining images of walrus groups when light levels
were too low for visual photography and also through thin layers of
clouds. When analyzed this data will be used to refine the hauling-
out behavior model presented in our annual report.

The cataloging of films from past flights continues, Each frame is
surveyed and the following information recorded: Date, roll number,
format, time, latitude, longitude, altitude, quality of imagery
(excellent, good, fair, poor), background (1l-3 tenths ice, 4=~7 tenths
ice, 8~10 tenths ice, water, land, clouds), animals (number visible,
orientation, group structure),

The distribution of belukha whales (Delphinapterus leucas) at differ-
ent times of the year and their orientation relative to ice leads is
being mapped, A similar investigation of our imagery of bowhead whales
(Balaeng mvsticetus) has recently been started.

Preliminary interpretation

Until we have had more time to analyze the results from the April
mission and integrate those findings with similar information on
species distribution and abundance obtained on earlier flights, it
would be premature to speculate on how the data should be inter-
preted.

22




Problems encountered/recommended changes:
The problems remain the same as those outlined in the annual report
as do our suggestions for changes.

Estimation of funds expended:

Category Allotted Spent to Spent this Total
31 Mar. Quarter Spent
Salary 2,609.00 880.00 1,027.00% 1,907.00
Personal Benefits 391.00 132,00 154,00 286.00
Supplies 87.00 - - -
Duplicating 100.00 - - -
Services 1,200,00 4,16 47,70 51.86
Postoffice 30.00 5.59 21.58 27.17
Service Agreements 1,500.00 - - -
Travel 1,300.00 - - -
Equipment 1,100.00 1,319.00 - 1,319.00
Telephone 200.00 - - -
Computer Charges 700,00 - - -
Costs (Indirect @31%) _2,783,00 725.63 387.59 1,113,22
TOTAL 12,000.00 3,066,38 1,637.87  4,704.25

We have added a summer employee to our staff. Ms. Nancy Murray is a
graduate student at the University of New Hampshire and has had experi-
ence in analysis of remote sensing data as well as field experience
observing marine mammals. She is concentrating on seasonal distribution

and abundance maps for bowhead whales as obtained from BESMEX data,
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TABLE I
Date Flight # Area Coordinates No, of Runs Data Miles
64-30N 64=30N
13 Apr. 76 6 Bering Sea | 171-00W 169-00W 7 210
(St. Lawrence (St. Lawrence
Island; Island)
Bristol Bay).
f ,
; 64~00N 64=00N
.171-55W 169-00W
Bristol Bayl
H4=30% 6Z=00N
170-50W 169-00W
18 Apr. 76 9 Bering Sea 9 383
(St. Lawrence
Island).
64=00N 64=00N
171-43W 170-00W
64-16N 64-16N
171-1
19 Apr. 76 10 Bering Sea L= 170.00W 15 456
(st. Lawrence54‘11N/
Island). 171'25w\
64= 3-59N
171-00W 170-00W
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RU67 Fourth Quarterly Report; April-June, 1976

I. Task Objectives

The objectives of Research Unit 67 are to obtain information on the
general life history, ecology, and seasonal distribution and abundance
of marine manmals in the Bering Sea. During the fourth quarter (April
through June) our specific objectives were to quantify pinniped and
cetacean distribution and abundance as they relate to spring ice
conditions during the breeding scason. These objectives were, or

are in the process of being, accomplished through a comprehensive
literature review, and by means of collecting population data using
aerial and shipboard survey methods.

11. Field or Laboratory Activities

A, Ship or field trip schedule

Dates Location Aircraft Charter

1. 6-~23 April King Salmon  N780 Goose 0AS

" " Nome P2V 0AS

2. &-15 June Nome N780 Goose 0OAS
3., 18-20 M King Salmon Widgeon Peninsula
Airways

B. Scientific Party

1. 5-23 April, 8-15 June
Dr. Howard Braham, P.I.
Bruce Krogman, Asst.
Robert Everitt, Asst.
Marine Mammal Division
Northwest Fisheries Center
NMFS, NOAA, Seattle, Wash.

2. 18-20 June
Clifford Fiscus, P.I., MMD, NWFC, NMFS, Seattle
Dr. Heward Braham, P.I.
Robert Everitt, Asst.

C. Methods

Sightings of marine mammals were made {rom aircraft flying at
altitudes between 200 and 1500 feet. Visual estimates and photographic
records were made to verify species identification and numbers

of animals seen. Ceographic areas were surveyed according to the
type of habitat available (i.e., ice, open water, etc.) and animals
to be surveyed. Tce was flown-over at elevations of 200 to 500

feet to record data on seals. Island rookeries and hauling grounds
(sea lions, etc.) were flown-over at 400 to 600 feet and open

water at 500 to 1000 feet., One thousand to 1500 feet altitudes

were vsed for overview photographic work (e.g., harbor seals at
Tort Moller), and when counting large-pods of walruses (e.g.,
Norton Dasin).
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Three observers were used during each survey; one acted as the
recorder and two as observers., Most surveys used a stratified
random series of transects (Bering and Chukchi Seas, 8-14 June)

as well as systematic transects (especially the Alaska Peninsula
survey, 14-20 June). By using these methods an unbiased estimate

of the number of animals observed can be made; representing a
statistically reliable procedure for ascertaining species abundance,

Each transect flown, whether random or systematic, is in actuality
a duplicate strip census. That is, both sides of the aircraft
(Goose and Widgeon) are used to observe out to one~half mile from
90° vertical to the side of the aircraft. Animals directly below
the airplane are not scored (i.e., cannot be observed). This method
in essence allows one to obtain duplicate samples of adjacent
habitat. Approximately 1/7th of a mile at 500 feet and 1/5th of

a mile at 700 fcet are not surveyed using the Super Goose and
Widgeon aircraft. All animals are sampled within a one mile wide
transect using the P2V aircraft.

Below is a summary of the general methodology, techniques and
Togistics during the 4th quarter surveys:

Survey Aircraft Principal
Location method tvpe Altitude _spnecies
Bristol Bay Random Goose 2-700! Ice seals
Bering/Chukchi Random and  Goose and 2-7007 Ice seals and
Seas systematic P2V gray whales
Alaska Systematic  Widgeon 2-500" Harbor seals
Peninsula sea lions

Aerial survey locations and tracklines flown (Figures 1~ 9)

1. 6-15 April, Bristol Bay (Figure 1).

2. 13-15 April, Northern Bering Sea (Figures 1 and 2).

3. 17-19 April, Bristol Bay (Figure 3).

4. 19-23 April, Northern Bering Sea (Figure 2).

5. 8-14 June. Northern Bering — Southern Chukchi Seas (Figures 4-5).

6. 14~15 June Northern Bristol Bay - Northeast Alaska Peninsula
(Figure 6).

7. 18-20 June, Alaska Peninsula - Eastern Aleutian Ialands (Figures
7-9).
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E.

Data collected or analyzed

Data Recordings* Trackline Miles#%
1. 6-12 April, 17-19 April 1,330 4,350
2. 13-15 April, 19-23 April 1,279 3,300
3. 8-14 June 2,407 3,690
4, 15-20 June 587 1,840
Approximate Totals 5,603 13,180

A "data recording" is a single logged entry at a specific time
and location, and represents one or more animals sighted; or,
environmental data. All values are approximate at this time.
In nautical miles.

I1I. Results

A.

Bristol Bay survey, 6-19 April, 1976

The numbers of marine mammals observed in association with the
seasonal ice pack in the southeastern Bering Sea and Bristol Bay
during April are summarized in Table 1. The most numerous pinniped
observed was the walrus (see RU 14 quarterly report for details).
The apprcximate number of "pagophilic' seals per square nautical
mile of ice surveyed was: ringed seals (Phoca hispida) - 0.013;
harbor (Phoca vitulina richardi) or spotted seals (Phoca vitulina
largha) ~ 0.22; bearded seals (Erignathus barbatus) - 0.07. No
variance estimates are available at this time, hense these values
should not be quoted.

Too few belukha (Delphinapterus leucas) and gray whales (Eschrictius
robustus) sightings were made to make any meaningful estimate
of abundance.

Northern Bering Sea survey, 13-23 April, 1976

The number of marine mammals observed in the northern Bering Sea
and southern Chukchi Sea during April are summarized in Table 2.
Data collected during the March survey are also included. The
approximate number of bearded seals per square nauticgl mile was
0.05, and that for ringed seals, 0.02 animals per nmi . Bowhead

and belukha whale data are discussed in the fourth quarterly report
under RU 69,
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Table 1. Numbers of marine mammals observed daily during aerial surveys of
Bristol Bay from 6 - 19 April, 1976,

Pinnipeds Cetaceans
Date Walruses Rsi’(;‘%ff Larlg_l}?arbs?agi—s —B_ge?;lé};d Belukha V\%I:;Lalg

6 April 517 0 457 29 0 0
8 April 435 1 51 64 0 0
9 April 1, 729(+11)+ 9 159 51 17 0
12 April 366(+9) 7 42 46 0 0
13 April # 4 6 25 72 0 0
15 April# 361 4 95 12 0 0
17 April 159 23 66 16 0 0
18 April 87 2 50 12 0 5
19 April * 343 6 14 8 0 0
Totals 5,619 58 959 310 17 5

% - abbreviated surveys, remainder of time spent in no, Bering Sea

4+ - number of additional pods present but not counted from photographa as yet.
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Table 2, Numbers of marine mammals observed daily during acrial surveys
1976, from St. Matthew Island to the

from 15 March teo 23 April,
Bering Strait including Norton Basin,

__Pinnipeds

Cetaceans

Ringed Bearded
Date Walrus Scal Seal Bowheads Belukhas
15 March 727 0 0 0 8
18 March 44 0 2 0 18
19 March 955 (+3)* 0 1 0 2
21 March 4, 235 0 41 0 0
13 April¥ 924(+6) 7 61 39 0 0
15 April# 694 (+3)7F 4 0 0 0
19 April* 15 0 0 1 4
20 April 878 1 50 1 4
21 April 519 0 28 2 118
22 April 68 1 7 0 25
23 April 2 8 9 0 1
Totals 9, 486(+) 75 177 4 180

-

# part of this survey was done in ISI—/_EABer'mg Sea.,

+ additional number of pods not counted from photographs as yet.
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C. Northern Bering - Southern Chukchi Sea survey, 8-~14 June, 1976

The number of marine mammals observed during the June survey in
the Norton and Hope Basins are summarized in Table 3. Data on
walruses and bowhead whales are discussed in RU 14 and RU 69 quarterly
reports, respectively. The approximate number of animals seen

per square nautical mile of trackline was: ringed seals — 0.06;
bearded seals — 0.20; and gray whales — 0.21. More ringed seals
were seen in June (235) than in April (75), and the same was true
for bearded seals (April 177; June 737). The unidentified whales
observed (13) are believed to be gray whales as our sightings

of unidentified cetaceans occurred at times when we were observing
gray whales.,

D. Alacka Peninsula survey, 14-~20 June 1976

The number of marine mammals observed along the shore of morthern
Bristol Bay, the north coast of the Alaska Peninsula and throughout
the eastern Aleutian Islands is summarized in Table 4. The total
number of harbor seals seen (22,741) reflects the total of all
days flown (5), and includes replicate areas surveyed along the
Feninsula (15, 18 and 20 June). Naturally, many (if not most)
were counted on replicate days. As with all the data for this
quarterly report, total numbers seen and estimates of abundance
are preliminary, and do not necessarily reflect the actual number
of animals in each area surveyed. A more accurate estimate of

the number of harbor seals and sea lions, for example, will be
provided in the final report.

It is believed that the number of gray whales observed from 14-18
June (150) represents an independent non-duplicate count for all
whales between Egegik and Port Moller. We estimate that the total
number of independent gray whale observations between 14 and 20
June was 177. Details of this adjustment will be discussed later.
Too few data on other marine mammals (harbor porpoises, etc.)
exists from this survey for any meaningful evaluation.

1V, Preliminary Interpretation of Results
A. Bristol Bay survey, 6-19 April, 1976

During the spring in the Bering Sea the type and amount of ice
present plays a major role in the spatial distribution of mest
species of seals. Therefore, an estimate of the number of animals
per square mile only has meaning in relation to habitat availabilirty.
A detailed analysis of the amount and type of ice used by each
species is underway in our laboratory. For the final report we
anticipate evaluating these important variables to make a more
accurate interpretation of distribution and abundance data with
regards to ice.
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Table 3, Numbers of marine mammals observed daily durin
northern Bering and southern Chukchi Seas,

g aerial surveys from 8 to 14 June, 1976, in the

Pinnipeds Cetaceans

Date Rsixggfsd Bs?sgldsed Walruses Hggg?sr Unid. V%f:'l%s . B&\g?feasd 5\%1}?;{;3; %V%?fes P%I;g%{ses gg;“;

8 June 9 T 14 0 F 2 0 4] ¢ 4] o] 0

S June 13 57 2,150 g 12 73 ¢ 0 5 1 0
10 June 42 . 129 3,362 o 4 20 0 0 3 0 0
11 June 67 234 10, 125 V] 13 145 o 0 0 ¢ 0
12 June 153 249 3,457 0 10 291 2 0 3 0 6
13 June 45 49 16203 0 13 217 0 18 2 ¢ V]
14 June 0 12 31,555 26 10 o 0 0 G 0 0

Totals 235 737 66,866 26 64 746 2 18 13 1 6
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Number of marine mammals observed during aerial surveys of the eastern Bering Sea, along the
coast, from Cape Newenham to the Krenitzin Islands, 14 - 20 June, 1976, %

Pinnipeds

Cetaceans

Whales

Porpoises

4%

37

59

54

76

Table 4.
Date Sea
Lions
June 14 267
June 15 0
June 18 7,979
June 19 9, 987
June 20 3, 325
Totals 1,558

225

Carrivures
Harbor Unid, OSca
Porpoises ™ Otters
W] 0 4]
0 11 o]
19 1 467
0] 0 125
8 0 5
27 12 597

#% 14 June - Cape Newenham to Egegik; 15 June - Egegik to Port Moller, return;
Dutch Harbor; 19 June - Krenitzin Islands; 20 June - Dutch Harbor to Egegik,

18 June - Egegik to
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The variation in the numbers of animals observed between survey
days is in part a function of sample location and environmental
conditions. For example, on 6 April we observed 457 spotted or
harbor seals hauled out onto the ice approximately 20 nmi,behind
the ice front (i.e., ice edge) in an area less than 5 nmi“, The
animals were thus contageously distributed, (i.e., clumped). On

8 April, we surveyed approximately 200 rmi”~ just north of the
ice front and found very few animals. An estimate of the numbers
of animals is therefore confounded by the stratified nature of
habitat usage. These conditions were also observed for walruses
and ringed seals, but less so for bearded seals.

Our observation of five gray whales in mid-April represents the
earliest knowm sightings for this species in the spring in the
Bering Sea,

Northern Bering Sea survey, 13-23 April, 1976

Spotted seals are conspicuously absent in the northern Bering,

Sea during the early spring (March through May) as they breed

near the ice front. The number of ringed seals is also normally
low during April as this species remains secluded in ice rifts
(dens) during the breeding season and does not come out to moult
until about June. Those ringed seals seen during this survey (most
on the same day and location, 13 April) were probably immatures

or peripheral non-breeding individuals. Only bearded seals and
walruses were seen in April with any regularity, their numbers
varying greatly depending upon the spatial arrangement of ice.

Northern Bering - Southern Chukchi Seas survey, 8-14 June, 1976

Whether more ringed seals and bearded seals seen in June than

April is a reflection of seasonality, areas surveyed, miles flown,
or some other factor or combination of factors cannot be determined
at this time. The most logical explanation has to do with post—
mating behavior, that is, these animals spend more time on the

ice during warmer days to bask and moult.

During our June survey we have located two apparent major feeding
grounds for the gray whale. Also, from sighting records throughout
the Bering Sea, it looks like a substantial portion of the gray
whale migration path can be further delincated. We will elaborate
on these new findings in the final report.

Alaska Peninsula survey, 14-20 June. 1976

On 15 June we flew from Naknek to Port Moller and back. The number

of gray whales observed flying to Port Moller (1444 to 1645 hours)

was 56, while the number seen flying back to Naknek (1814 to 2015
hours) was 59. It would appear that both our precision in observing
gray whales and the accuracy at noting the number of animals present
was good, if not remarkable! Most animals were seen within one-quarter
of a mile from shore enhancing our survey technique.
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On 18 June we observed 48 gray whales between Naknek and Port

Moller and on 20 June we observed 54. These data might lead one

to conclude that there may be a relatively uniform temporal displace-
ment of gray whales between Naknek and Port Moller (220 nmi),

and thus throughout their range. This conclusion is, of course,
premature, however, it is being explored as are other hypotheses.
Also of interest was that many cows were seen with calves, often
followed closely by a single adult (presumably a male). Since

few calves were scen in the northern Bering Sea during June it

would appear that gray whales may be distributed along the migration
route according to age-sex and/or reproductive status. A few gray
whales were scen near Unimak Pass in June. It would appear that
migrating animals are still moving into the Bering Sea, but probably
at significantly fewer numbers than during the previous month.

A quantitative appraisal of gray whale sighting data will be included
in the final report.

The number of harbor seals along the Alaska Peninsula vary greatly
from day to day and between tide cycles. Reliable variance estimates
will, therefore, be extremely difficult to obtain. Estimates of

sea lion (Eumatopius jubatus) abundance from data collected this
vear may be low because fewer animals were hauled out this year

than in the past. We make this conjecture, tentatively, because

few pups were seen on traditional rookeries, Our surveys may have
heen conducted a few weeks too soon. Cooler weather and greater

ice exposure during the spring may have contributed to a late
arrival of animals. Other factors such as fewer total numbers

of sea lions this year than in past years, or lower sea lion produc-
tion may account for fewer adults and pups observed this spring.
These possibilities will be explored as soon as we can analyze

our data and photographs, and compare our findings with other

0CS teams working on sea lions along the southern edge of the

Alaska Peninsula (RU 243).

V. Problems Encountered/Recommended Changes

We have had three set backs that are presently being resolved or
"worked around.' First, our annotated bibliograchy research assistant
may have a serious iliness, thus delaying finalization of the biblic-
graphv. We will attempt to complete the bibliography in as comprehensive
a manner as possible should this emplovee mot return. Second, we

lost a highly qualified field coordinator/bicstatistician in early
June to a permanent position in another state. This adjustment 1is
being compensated for by a reallocation of the workload. Last, we
have been experiencing some difficulty in coordinating access to

a computer capable of magnetic taping and local terminal analysis.

We anticipate this problem should be resolved if a terminal can be
installed at the MMD.
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VI. Estimate of Funds Expended

April survey:

Flight time

Salaries/overhead

Travel/per diem
Equipment, misc,

June survey:

Flight time

Salaries/overhead

Travel/per diem
Equipment, misc,

$15,405.25
2,275.00
1,848,00
__.2,000.00
$21,528.25

$ 9,477.25
680.00
1,380.00
200.00
$11,737.25

Total $33,265.50

VII. Revised Data Submission Schedule

Data to be sent to the Juneau Project Office on magnetic tapes will
be finalized for shipment on or before the following dates:

Survev dg&ps

1976 14-21
6-19
13-23
8-14
15-20
1975 17-20
9-13
9-14

March
April
April
June
June
June
August
October

Survey Area

Norton Basin
Bristol Bay
Norton/Hope Basins
Norton/Hope Basins
Alaska Peninsula
Alaska Peninsula
Alaska Peninsula
Norton Basin

Dates to Juneau

30
30
30
30
30
30
30
30

July, 1976
August, 1976
September, 1976
September, 1976
November, 1976
November, 1976
November, 1976
November, 1976




8

[Freicet

' ; r
Miilestorne Chart

- R T
Vv1II Revised wilestone Cnart

Ruy_b7

Baseline Characteriaation of Marine Mammals: Bering Sea J>£5 & 28 June 1976
/')'/‘”) Mr. Glifficrd H. Fiscus and Dr, Howard W. Braham
1976

T T T | i . T
[J— fla Tor i Shones /fﬂ-.c,fr';v. fes “ Jan! [ li Apr ' 51y 1 " Oct .

X 13 : ! ; . | I . ; i
I/N_: Pristor Bay Acrial survey { : : ‘g—h | Al ! | no
i | |i ! ' }
12_| Nofthefn Bering - Southern Ghukchi Sea surveys | ol A A . \ ! | n
i\_}__l ~Alaeka-Peninsula surveys ‘ l.; i . Ii i : Q:! i I : ___
. K - i ! : :

|7 _i Sumimmarization of spring{ ieid data i A ! ll A _ i ‘. ' ! | i

: : . PP [N ! | H 1 . | H ! '
i|£_1 - -Compirer logping of field data | L | A t
i i L ! v 1
i“-?__l -— “LEDS {oTmai{ling = magnetic tapes fo Juneau Project Office’ Il ! ! | ' 1 | A : — 3

i 7 {all field research for FY TR TH) || i ' i i | ' : i ! !

! ! 1 . ! .

{_» - . | '. T .\
8 | | Dataandgiysis and synthesis {ail FY 175-176 data) | O T TN T B 1 e sesuser BN :

s ! o : i { ! ; ; i : -
19 --Final Report-writing {f{inal and 5th quarterly) I ! I ' I ; A ‘ f' :

= =L } . il : = i h
o Lo ““Possible ship cruises (fall '70}; data included in FY!77,. .. I ! ' i : ! I e e ——— A T l
r’—- : “ i | T i . H i : I
le Possible aerial surveys (fall '76); data included in FY'77, i . ll . |] 1!. j E{ll .
| : i ' v t '
A2 - et L
3] | L \ L __
3 | T AT S
e T T T
LS - - - i . ! '
o . | | | 1
AL T i} ! i |. | f l | | i ' ;
Ra B 1 | l :l ; k 1 ! i | H

: i - - - - Li ! | i
/7 La— | I_ ] ;
'/8 | o il ! : P S | ! il
| \ ! | ! | b i I i
gl : i o | i
T — i ~ 1 . ; I | it
a0l - T ¢ [ I A T :

; -1 w1 | ! ' \ i i | i 1t
21| - ! ] | f :
- j\l | [ i W+
az ; Rhimbia " il ' t ! 1 ! ! | 1 ' ' K
23] /inmne eaney ma e e A L '1-:

! 23 \ - - Iy i 1_ | ;'-r
A " 11 : ' [ ¥
|24 ' - L S A U SR SISO




Fourth Quarterly Report

Contract No. R71208606
Resecarch Unit 68
Period: 1 April 1976
30 June 1976
Number of Pages 5

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

Principal Investigators:

Mr. Clifford H. Fiscus
Dr. IToward W, Braham
Lt, Roger W, Mercer

U. 5. Department of Commerce
National Oceanic and Atrmmospheric Administration
National Marine Fisheries Service
Northwest Fisheries Center
Marine Mammal Division
7500 Sand Point Way N, E., Bldg. 32
Scattle, Washington 98115

June 16, 1976




I.

II.

Fourth
Quarterly Report

Task Objectives

The bascline objectives of this project are to provide a better
understanding of the relative seasonal distribution and abundance

of marine mammals, These objectives will be accomplished by
integrating (1) sighting records taken aboard NOAA ships and
chartered vessels working in and crossing the Gulf of Alaska; (2)
data from aircraft surveys collected by supporting OCSEAP projects
(e.g. Alaska Department of Fish and Game): and (3) historical
whaling and sealing records.

The northern and coastal regions of the Gulf of Alaska are expected
to be important areas where oil-gas research and tanker traffic
will occur. These areas also represent localized habitats for
breeding marine mammals (e.g. northern sea lion, Fumetopias
jubatus) and for seasonal migration (e.g. California gray whale,
Eschrichtius robustus). The Gulf of Alaska, therefore, represents
an important area of study for understanding the interaction between
marine mammal resources and oil-gas resource development.

Field or laboratory activities

A. Ship sche dules

NOAA Ship DISCOVERER 4/1/76-6/5/76 NEGOA
4/6/-4/30 MMD Observer Marsha Caunt aboard
NOAA Ship SURVEYOR 4/1/76-6/22/76 Bering Sea &
GOA

3/8-4/2 MMD Observer Bob Everitt aboard
4/6-4/22 MMD Observer Pat McGuire aboard
4/26-6/1 NoMMD Observer aboard#
6/5-6/22 MMD Observer Carl Peterson aboard

NOAA Ship FAIRWEATHER 5/12/76 -6/30/76 Cook Inlet
No MMD Observer scheduled aboard %

NOAA Ship RAINIER 6/21/76 -6/30/76 Icy Bay
No MMD Observer scheduled aboard#

NOAA Ship MILLER FREEMAN 4/1/76 -6/22/76 Bering Sea
3/15-6/3 No MMD Observers aboard#
6/6-6/23 MMD Observer Ken Raedeke aboard
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NOAA Ship MAC ARTHUR 5/5/76 -6/30/76 Prince

William Sound
No MMD Obscrvers aboar d#

NOAA Ship DAVIDSON 5/12/76 -6/30/76 NEGOA
No MMD Observers aboardsk

¥ Sightings were compiled by the ship's Marine Mammal Officer
(II B) during periods for which no Marine Mammal Division (MMD)
observers were aboard,

B, Scientific Party (all MMD personnel)

Mr. Clifford Fiscus - Task Leader of Pinnipeds Group and
Principal Investigator for Research Units 67, 68, 69 and 70,
affiliated with the Northwest Fisheries Center,

Dr. Howard Braham - Principal Investigator of OCSEAP
Research Units 67, 68, 69 and 70 with the Northwest Fisheries
Center,

Lt. Roger Mercer - Principal Investigator of OCSEAP Research
Unit 68 and manager of Platforms of Opportunity Program with
the Northwest Fisheries Center,

Mr. Bruce Krogman - FY'76 field co-coordinator for all OCSEAD
projects, providing assistance with data analysis,

Ms. Nancy Severinghaus - OCSEAP Literature Research Assistant
compiling an annotated bibliography for Gulf of Alaska marine
mammal information.

Mr, Kenneth J, Raedcke - Working as an observer aboard
selected NOAA vessels and assisting with data processing.

Mr. Robert Everitt - Working as an observer aboard selected
NOAA vessels and assisting with data processing,

Mr, Patrick McGuire - Working as an observer aboard sclected
NOAA vessels and assisting with data processing,




Mr. Carl Peterson - Working as an observer aboard selected
NOAA vessels and assisting with data processing.

Mr. Ronald Sonntag - Working primarily with data processing.

NOAA personnel working aboard NOAA vessels at compiling
marine mammal sightings include the following:

Ltjg. Roddy J. Swope NOAA Ship OCEANOGRAFPHER
Ens. Susan J. Ludwig NOAA Ship DISCOVERER

Ltjg. Todd Baxter NOAA Ship SURVEYOR

Ens. Patrick J. Rutten NOAA Ship MILLER FREEMAN
Ens. Mark Sullivan NOAA Ship FAIRWEATHER
Ens. John C. Osborn NOAA Ship RAINIER

Ens. Gerald E. Wheaton NOAA Ship DAVIDSON

Ens, Lars A.G. Pardo NOAA Ship MAC ARTHUR

Mr. Tom Dunatov, lst Mate NOAA Vessel JOHN COBB
Mr. Riley Wilson, Decck Hand NOAA Vessel OREGON

C. Methods

1. A comprehensive bibliography is being prepared of all
known literature on marine mammals in the Gulf of Alaska.

2. Marine mammal observers aboard NOAA ships (the Platform
of Opportunity Program) will have little input into trackline
selection. Hence, there is no systematic sampling method
behind data collection efforts using NOAA vessel personnel.
A pilot study using systematic sampling procedures is being
tested by Marine Mammal Division employees.

3. Sightings are coded and carded for species, number seen,
location, behavier, direction of travel, and related infor-
mation, Computer printout of the data and charts indicating
location of sightings by month are being compiled.

4, Distributional data are examined through computer programs
by month, where sufficient sightings are available, or by
season (3 month periods). Sightings per unit effort are
compared and displayed in a manner similar to that used in
studies on pelagic fur seal distribution. Since most pelagic
and coastal research in the study area is conducted from
spring through the late fall (March-November), data on
winter distribution and abundance will be minimal,




III.

IV,

D. Sample Localities /Ship Tracklines

The vessels listed in section II-A-1 of this report have recorded
marine mammal sightings incidental to ship's operations in and
proceeding to and from their respective project areas. Trackline

plots, Marine Operations Abstracts and Marine Operations

Station Abstracts are being prepared by the Juneau Outer Contin-
ental Shelf Energy Assessment Program Project Office and should

soon be available,

E. Data collected:

1. The following is an abstract of all 1976 data that has been

received and filed to date by Marine Mammal Division,

NWEC,
From To
Vessel day/mo day/mo/yr # Sightings
DISCOVERER 6/4 -  30/4/76 157
MILLER FREEMAN 24 /4 - 13/5/76 33
MILLER FREEMAN 16/5 - 4/6/76 39
SURVEYOR 9/3 - 29/4/76 331

2. No analysis of data has been made at this time.

3. Miles of trackline will be available upon completion of
plotting programs presently being developed by Marine
Mammal Division, NWFC,

RESULTS

Data has been gathered and is being prepared for submission to
NODC, No analysis of data has been done to date, (See VIL )

Preliminary Interpretation of Results:
None,
Problems Encountered/Recommended Changes:

Some problems have been experienced in obtaining programs and

equipment necessary for expedient data processing but we feel the

schedule outlined in Section VII can be met.
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VI.

VII.

The primary source of our data has been the NOAA Officers
assigned to compiling marine mammal sightings aboard NOAA
vessels, The recent institution by OCS of the Marine Operations
Abstract and Marine Operations and Station Abstract has caused
sufficient confusion among contributing vessels that marine mammal
logs have not been kept in some instances in the belief that the MOA
and MOSA provided us with reliable information. The MOA and
MOSA are an excellent record of the vessel's position by time, but
do not provide sufficient space for describing marine mammal sight-
ings. Hopefully, the inadequacies involving MOA, MOSA and Marine
Mammal I.ogs can be resolved soon.

Estimate of Funds expended;

Original 55, 0K
Overhead 10.2K
Sub-Balance 44.8K
Balance
Spent to Date 27, 1K 17, 7K
Obligated - July, Aug., Sept. 2.6K 15.1K

Revised Schedule:

Computer listings for 1975 data have been prepared for final editing
purposes, smooth listings should be completed by 15 July 1976,
Plots of 1975 data by cruise should be available by 30 July 1976.
The 1976 data are being logged presently with plots and listings of
those data scheduled for completion by 30 August 1976 for all data
received prior to 15 July 1976. A tape of 1975 Discoverer data will
be submitted to the National Oceanographic Data Center through the
Juneau Project Office by 15 July 1976, More data will be forwarded
to NODC soon after this initial batch has been checked by NODC,

Analysis of data will be undertaken after plotting and listing programs
have been completed which should be before 15 July 1976,

A revised milestone chart was prepared during a meeting with OCSEAP
Juneau Project Office Coordinator Mr. Donald Day on 7-8 June 1976,
He will attach a copy of the revised chart to this report upon receiving
same,
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Fourth Quarterly Report, April-June, 1976

I. Task Objectives:

The objectives of RU 69 are to determine the distribution and abundance
of bowhead (Balaena mysticetus) and belukha (Delphinapterus leucas) whales

in the Bering Sea during the spring migration north to the Arctic (rean.

Aerial survey techniques are used to locate wintering areas, identify time and
location of movements of these whales as spring leads develope, and to deter-
mine if bowheads may be breeding and/or ceving within oil-gas lease sites.
Surveys in March were designed to provide data on animal movement during

the wintering period and as an opportunity to develope practical aerial survey
sampling techniques. April surveys were flown to provide information on timing
of migration and arcas of staging prior to migration; while surveys flown in
June expected to determine length of the migration period and possible offshore
routes into the sou: hern Chukchi Sea. This information will be invaluable in
timing vessel movements and development activity so as not to jepordize
important migratory routes of bowheads. Because of potential interrelationships
between marine mammals in the Bering Sca, population density and distribution
data were also made on other species, such as walruses (Odobenus rosmarus)
and bearded seals (Erignathus barbatus).

II. Ficld and Laboratory Activities:

A, Ship or Field Trip Schedule:

Dates Location Aircraft Charter
1. 6-19 April King Salmon N780 Goose OAS
2, 13-23 April Nome pzv OAS
3. 8-15 June Nome N780 Goose QAS

B. Scientific Party:

1. 6-23 April - Dr. Howard Braham, Principal Investigator
Mr. Bruce Krogman, Field Coordinator
Mr. Robert Everitt
Mr. Keith Parker

Marine Mammal Division
Northwest Fisheries Center
National Marine Fizheries Service
Seattle, Washington

2. 8-15 June - Same as above except Mr. Keith Parker.
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C. Methods:

Sightingsof marine mammals were made from aircraft flying at altitudes
between 200 and 1500 feet. Visual estimates and photographic records were
made to verify species identificaton and numbers of animals seen. Leads
were flown-over at elevations of 500 to 1000 feet to record data on bowheads
and belukha whales. Other data were collected in conjunction with RU 67 and
RU 14 as outlined in the "Objectives' section.

At leag three observers were used during each survey; one acted as the
recorder and two as observers. Most surveys used a stratified random series
of transects (Bering and Chukchi Seas, 8-14 June) as well as systematic transects
(when flying just a lead system). By using these methods an unbiased estimate
of the number of animals observed can be made; representing a statistically
reliable procedure for ascertaining species abundance.

Each transect flown, whether random or systematic, is in actuality a
duplicate strip census. That is, both sides of the aircraft (for the Super Goose)
are used to observe out to one-half mile from 90° vertical to the side of the
aircraft. Animals directly below the airplane were not scored (i.e. cannot be
scen). This method in essence allowSone to obtain duplicate samples of adjacent
habitat. Approximately 1/7 th. of a mile at 500 feet and 1/5 th. of a mile at
700 feet are not surveyed using the Super Goose. All animals are sampled
within a one mile wide transect using the P2V aircraft.

D. Aerial Survey Locations and Tracklines

6-15 April, Bristol Bay (Figure 1),

13-15 April, Northern Bering Sea (Figure 1 and 2),

. 17-19 April, Bristol Bay (figure 3).

19-23 April, Northern Bering/Southern Chukchi Seas (Figure 2).

. 8-14 June, Northern Bering/Southern Chukchi Seas (Figures 4-5),

e

|5 AN

Data Collected or Analysed:

Data Recordinger Trackline Mileg™?

. 6-12 April, 17-19 April 1,330 4,350
2. 13-15 April 1,279 3,300
3. 8-14 June 2,177 3, 410

Approx. Totals 4,786 11, 060

t . . . e .
A data recording is a single logged entry at a specific time
and Jocation and represents one or more animals sighted; or,

environmental data. All values are approximate at this time.

4 . .
"TIn nautical miles,
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Iv.

Results.

A, Bristol Bay, 6-23 April, 1976,

One bowhead whale sighting was rade throughout April in southeast
Bering Sea on 23 April, 1210 hours at Latitude 56°45' Longi tude 162°38"
by Robert Everitt while on an acrial survey cruese with Mr. John Burns
(RU 231), Alaska Department o Fish and Game, in the P2V aircraft, Three
bowhead sightings were made from aboard the NOAA ship surveyor on
the 19-21 April by Patrick McGuire, a Marir e Mamnmal Division - OCS
employee. Although the sightings were independent, they may reprcsent
the same animal. The 20 April Sighting was at Lat. 57°06' Long. 172°13",

Thitthre=belukha whales were seen in a srmall lead at 1615 hours on
the 9th. of April at 58°02' Latitude and 159°45' Longitude. At least seven
and perhaps as many as eleven were immatures. No other belukha whales
were seen throughout Bristol Zay in April by our acrial survey team.

B. Northern Bering/Southern Chukchi Sea, 13-23 April, 8-14 June, 1976,

The number of bowhead and belukha whales (and other marine mammals)
observed during April are summmarized in Table 1, and those observed in
June summarized in Table 2. Data collected in March are also included in
Table 1,

Preliminary Interpretation of Results,

Too few bowhead whales werc observed in the Bering Sea from April to
June to make any staterments about definitive distribution or abundance. This
s unfortunate because we have made great strides in assessing distribution
and abundance of bowheads along the shores of the Chukchi and Beaufort Seas (RU70)
during the spring. Bowheads have becen seen in the southern Bering Sea but
these sightings may represent the "unusual' occurrance for this speciles. It
simply points up the fact that we have very little information on this species
suggesting that continued rcscarch is needed, Our sightings of bowheads in
the northern Bering Sea occurred near St. Lawrence Is. and north of the
Bering Strait, One bowhead was seen directly east of St. Lawrence, one north-
west of 5t. Lawrence and two approximately half way between St. l.awrnce Ts.
and the Bering Strait. These sightings occurred in April (Table 1). At this point
we have not heen able to delineate wintering grounds nor early spring move-
ments for bowheads., Additional flights into the western Bering Sea are needed
from late February to mid May to assist in the analysis of spring migration
or distribution. Whale counting stations at strategic places (Gamble, St.
lL.awrence Is.; Whales; Point Hope and Barrow) should allow us to collect
more reliably quantifiable data on distribution and abundance.

A quantitative analysis of the distribution and abundance of belukha whaleg
will be provided in the final report.

Problems Zxountered/Recommended Cha nges.

A. Changes - Increase¢ our emphasisOn ice based counting stations at
locations where bowhead whales are harvested by Eskimos. Continue acrial
surveys for bowhead and belukhas at specific times and locations (e. g.
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Table 1. Numbers of marine mammals observed daily during aerial surveys ‘
{rom 15 March to 23 April, 1976, {rom 5t, Mathew Island to the |
Pering Stirait including Norton EBasin, |

i

Pinnipeds ] _ o Cetaceans
Ringed Bearded

Date Walrus Seal Seal Bowheads . Belukhas

15 March 727 0 0 0 8 i
|

18 March 44 0 2 0 18 |

19 March 955(+3) 0 1 0 2

21 March 4, 235 0 41 0 0

13 April# 924 (+6) 61 39 0 0 i

15 April® 694 (+3) 4 0 0 0

16 April# 15 0 0 1 4

20 April 878 1 50 1 4 j

21 April 519 0 28 2 118

22 April 68 1 7 0 25

23 April 2 8 9 0 1

Totals 9, 486(1) 75 177 4 180

# part of this survey was done in S/ TPerin

70

+ additiomz] number of pods not counted from: phoiographs as vet.
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Table 2, Numbers of marine mammals obscrved daliy during aerial surveys from 8 to 14 June, 1976, in the
northern DRering and southern Chukchi Seas,
Pinnipeds Cetaceans Pot
Dat Rinped B ~ded Walr Harbor O Bowheac Belukha Unid, Unnd, fonr
TTTsedls TSeals T TERL umia, whates  WRAlSS T Whales  Whales Porpoises Rears
B June 9 7 14 0 2 4] 0 ¢ 0 0 0
9 June 13 57 2,150 0 12 73 a 0 5 1 0
10 June 42 129 3,362 0 4 20 0 0 3 0 0
1l June 67 234 10,125 0 13 145 0 c 0 0 0
12 June 153 249 3,457 0 10 291 2 0 3 0 6
13 June 25 49 16203 0 13 217 0 18 2 0 0
14 June 0 12 31,555 26 10 0 0 0 0 0 0
Totals 235 737 66,866 26 64 746 2 18 13 i 6

‘0t




11,

southwestern Bering Sea in March and early April, and May in the northern
Bering and southern Chukchi Seas).

B. Problems - We have had three setbacks that are presently being
resolved or '"worked around', First, our annotated bibliography research
asel stant may have a very serious illness thus delaying finalization of the
bibliography. We will attempt to complete the bibliography in as comprehen-
sive a manner as possible should this employee not return. Second, we lost
the services of a very highly qualified field coordinator/biostatistician in
early June to a permanent position in another state. This adjustment is being
compensated for by a reallocation of the workload.

V1. Estimate of Funds Expended.

A. March (omitted {rom 3rd. quarterly report)

Flight time $4,721.75
Salaries/Qvertime 417,00
Travel/Per diem 918. 00
$6,056. 75
B. April
Flight Time $5,918.00
Salaries/Qvertime 518, 00
Travel/Per diem 1,224.00
$7, 660, 00
C. June
Flight Time $3,008, 50
Salaries/Overtime 978. 00
Travel/Per diem _ 762.00
$4,748.50

March-April-June Totals $18,465,25

VII. Revised Data Submission Schedule,

All field data collected in FY'76 including aerial surveys for bowhead
and belukha whales in the Bering and Chukchi Seas will be submitted to the
Juneau OCSEAP Project Office on magnetic tapes on or before 30 November
1976.
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I1.

Mr.
Ms,
Mr,
Mr.

Dr.,
Mr.
Mr,
Lt.

RU 70 Fourth Quarterly Report, April-June, 1976

Task Objectives

RU 70 objectives are to delincate the abundance and seasonal distribution
of bowhead whales (Balaena mysticetus) and belukha whales (Delphinapterus
leucas in the Beaufort and Chukchi Scas, More specifically, for the fourth
quarter of FY 1976, ijce based counting station surveys and aerial survevs
were conducted to: (1) make stock cstimates in the Beaufort Sea during the
spring; and (2) to delinecate temporal and spacial migratory patterns
of. both species,

Field or Laboratory Activities
A, Ship or Field Trip Schedule

The ice based counting station located near Barrow, Alaska, was set up
on 25 April when the shore lead opened., A 24 hour watch was maintained
as weather and ice conditions permitted. The ice station was disbanded
on 2 June because shore fast ice had progressed to a melt stage where
ice activities became dangerous,

8pring aerial surveys were initiated on 30 April shortly after the ice
station was set up. Survey flights of the Chukchi and Beaufort Scas
originated at the Naval Arctic Research Laboratory (NARL) and were made
aboard a Twin Engine Otter (N127RL) aircraft. Two flights were made
aboard a single engine Cessna 180 aricraft on May 33 and a single
engine OTTER on May 28, Aerial surveys were made on all favorable days
(i,e, visibility, and lead conditions) through 20 June. A sumnmary of

flights by day and animals observed in provided in Table 2 of Section IIT,

B, Scientific Party

1., Tce based counting station:

Member Affiliation Role
Geoffery Carrol NMFS/MMD Field Supervisor
Joan McPhee NMF§/MMD Observer
Edwin Tten NMFS/MMD Observer
John Smithisler NMFS/MMD Observer

2, Aerial Survey

Member . Affiliatvion Role
Howard Braham NMFS /MMD P.I,/Observer
Bruce Krogman NMFS/MMD Field Sup,/Observer
Robert Everitt NMFS /MMD Field Sup./Observer
Roger Mercer NMFS /MMD Observer
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C. Methods

1.

Ice Based Counting Station (Field Sampling).

A 24 hour watch was maintained (weather and ice permitting) for bow-
head and belukha whales, Changes in ice condition necessitated a
change in ice station location so that two locations were used,

not simultancously at 70°24'N 156°23,0'W (North of Point Barrow)
and 71°20'N 156°52,0'W (a point 5 miles from land directly west from
Barrow),

An Eskimo whaling captain, Mr. James Matumcak, was hired to fore-
warn and protect the ice crew of dangerous ice conditions.

Conditions permitting, four hour shifts were maintained throughout

the day with one to four men manning cach shift. Whales were counted
as (1) those scen by the ice crew and (2) those secen by Eskimos but
not by the ice crew, This methodology allows for repeatability of

the counting effort if in the future, Eskimos are not utilized, Further-
more, it allows the use of data collected by Eskimos which increases
accuracy of abundance estimates, Observations by Eskimos were accepted
as true if: (1) a nearby crew down the lead reported a whale was
passing but the ice crew did not see it surf{ace; (2) a crow up or

down the lead was scen pursuing a whale; (3) if a whale was shot

(but missed) which the ice crew had not counted; and (&) if members

of the whaling crew became intently excited over the observation

of a whale(s) made by some members of the crew but not seen by the
counting crew. As the season progressed, and the counting crew became
more experienced, the porportion (whales seen by ice crew/whales

seen by Eskimos) increased.

See results for discussion of methodology with regard to data analysis.
Aerial Survey (Field Sampling),

Aerial surveys for bowhead and belukha whales was conducted From

200 to 2000 feet depending on weather, visibility, and lecad cendi-
tions, Altitudes of 700 -~ 1000 feet were optimum, Near and offszhore
leads (north to 72°11'N) were surveyed.

Three observers (including the pilot) were coumonly used during each
survey, Visual estimates were made and photographs were taken to

verify species identification and numbers of animals seen.

See results for discussion of methodology with regard to data analysis,

D, Samnp]e]ocalhica/ship or aircraft tracklines.

Figures la through 1g illustrate sample locality and tracklines
flown for each survey conducted from 30 April to 31 May. Flights
are indexed to the figures listed in 11,E,

Recent June surveys are currently being processed and tracklines are
as yet unavailable,
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10.

- E. Data collected or analyzed

Summary of aerial survey flights,

Location of Number of data Miles of
Date survey recordings trackline Figure
30 April W, of Barrow to Pt, Hope 190 595 la
1 May W, of Barrow to Wainwright
and offshore 133 419 1b
3 May W, of Barrow to Icy Cape 76 250 1c
8 May W, of Barrow to Wainwright
and E, to Cape Simpson 171 260 1b
9 May E. of Barrow and offshore 80 161 1d
12 May E. of Barrow to Barter Is, 66 600 le
14 May E. and N, of Barrow 60 1d
15 May W, of Barrow to Wainwright 114 225 le
19 May W, of Barrow to Pt, Hope 67 270 le
20 May N.E., of Barrow (offshore) 31 70 if
22 May W, of Barrow to Wainwright
offshore, E. to Lonely 116 352 1f
24 May W. of Barrow to Wainwright 61 150 1f
28 May W. of Barrow to Pearl Bay 83 110 1g
31 May W, of Barrow to Wainwright 133 250 lg
1,321 3,772
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1.

Results

A,

E.

Ice based counting stations,

Table 1 provides a summary of animals counted per day by both the ice
counting crew and Eskimos as well as totals by day for the whole count-
ing period, 25 April - 2 June 1976, The counting ice crew counted 244
bowheads, and the Eskimos counted 91, which totals 335 animals,

The ice counting crew counted 309 belukha whales: 2 on 16 May, 100

on 18 May and 207 on 22 May. This count must be considered as less
than the minimum number of belukhas which passed the ice station dur-
ing observation effort because belukha whales were not as casily seen
as the bowhead,

Further analysis of methodology is required before any conclusive
statement regarding precision of bowhead counts can be made, Prelimi-
nary evidence suggests that whale counts will vary from year to year
depending on ice and other invironmental conditions, etc, Repeated
surveys, i.e, next season(s), are required for this question of pre-
cision to be properly addressed,

Aerial survey

The results of our aerial SUrveys are sumarized in Table 2, Primary
emphasis was placed on sighting bowheads and belukhas with other mar-
inc mammal sightings made in an incidental fashion, Occassionally,
exceptions were made in the case of ringed seals when special tran-
sects were flown for ring seal cruises, Commonly the situation would
arise where patches of fog would reduce visibility at higher altitudes
and thus force low level flights over ice; acceptable only for ringed
seal survey. Or, the lead would be disjointed and the ice would be
surveved between leads,

Results of aerial surveys show that many more belukha whales were
counted from the air than from the ice based counting station (air =
1020 versus ice = 309). Conversely, fewer bowhead whales were counted
from the air than from the ice based station (air = 108 versus ice
335). These data must be analyzed further before gencral statements

can be made regarding the suitability of air versus ground census tech-
niques on these cetaccans, Ice conditions, fog, wind, observer fatigue
and lead width all must be considered simultancously before a valid
evaluation can be made,

Aerial surveys indicate that bowhead whales primarily migrate through
near shore leads as opposed to offshore leads. Our current state of
data analysis indicates that no bowhead whales were observed in off-
shore leads north to 72°11', approximately 50 miles north of Pt,
Barrow. Belukha whales however  werc observed to utilize these of fshore
leads, but the percentage breakdown has not yet been determined.
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Table 1. Numbers of bowheads counted per day by the ice based counting
station and by Eskimos as sisting the ice station .

Numbers Numbers (cont, )
Date Ice crew Eskimos Total Date Ice crew Eskimos Total
25 April 3 2 5 14 May 5 0 5
29 April 11 6 17 15 May i1 3 14
30 April 7 10 17 16 May 18 i1 29
1 May 17 3 20 17 May 26 9 35
Z May 3 6 9 18 May. - 52 -9 61
3 May 0 1 1 19 May 1 0 1
5 May 12 6 18 21 May 4 0 4
6 May 13 15 28 22 May 290 0 20
7 May 8 1 -9 23 May 0 0 0
8§ May 4 1 5 24 May 9 0 9
9 May 2 0 2 25 May 1 0 1
10 May 0 1 1 26 May 6 0 6
11 May 0 0 0 31 May | 1 0 1
12 May 0 0 0 1 June 0 0 0
13 May 10 7 17 2 June | 0 o 0 | 0
Total 244 91 335
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Tahle 2.

Numbers of Bowhead and Belukha whales and other marine mammais cbserved during aerial surveys
oi the north/eastern Chukchi and western Beaufort Seasfrom 30 April to 20 June, 1976,

Cetaceans Pinnipeds
Dates Bowheads Beluxhas Gray Bearded Ringed . Polar
Whales Seals Seals Walruses Unid, Bears

30 April 4 248 0 60 6 0 6 6

I May 6 48 0 11 0 0 Q 0

3 May 3 67 Q 0 & 0 0 ¢

8 May 34 85 0 46 0 0 0 -4

9 May 5 27 0 20 8 0 0 g

12 May 2 0 0 1 15 0 0 0
15 May 18 134 0 4 2 0 e 2
19 May 3 8 0 2 13 0 0 2 —
20 May 0 20 0 2 0 0 0 34 >
22 May 4 129 0 5 10 Q 2 35
24 May 3 1 0 1 1 0 2 7
28 May 1 0 Q 7 78 0 0 1
31 May 4 1 0 5 81 0 0 10

1 June 3 144 o 1 63 0 0 0

4 june 15 35 0 5 69 0 0 0

5 June 2 0 0 0 245 Q 0 0
i8 June o 12 0 0 9 619 0 0

19 June 1 61 2 4 77 2600 1 1
20 June 0 6 Q 0 66 0 0 0
Totais io8 1020 2 174 749 3219 11 96
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1V, Preliminary interpretation of results,

Laboratory analysis of both aerial and ice based counting data, so that
abundance estimates can be derived, is now underway, Distribution of ob-
servations by time is being determined so that the appropriate statistical
cstimator can be used for making abundance estimates.

Results from both surveys indicate that air and ground (ice) census tech-
niques are extremely compatible and in fact should be employed simultan-
eously. Counts of bowheads are higher from the ground, but counts of be-
lukha are higher from the air. There counts however, have not as yet been
adjusted fot total saple space, but even?@fter this has been done, we
foel that the same trend will continue, Acrial surveys have been invlau-
able to the ground survey as migratory patterns of whales (for the 1976
season) were delineated, thus allowing better intrepretation of the ice
based counts.

Preliminary results verify that bowhead whales enter the Beaufort Sea (and
Hope Basin) offshore oil lease sites during late April through May and

a few are still entering in June, The time period that bowheads actually
spend in the oil lease site areas before leaving has not been determined.
Late spring survey flights,however, indicate that most bowheads have-
probably moved through both lease site areas by late June,

Belukha whales appear to enter the lease sites during the same period as
bowheads, but further analysis of collected data is required to verify
this,

Results from aerial surveys, so far, suggest that bowhead whales will be
most vulnerable to oil development if oil spills occur in the nearshore
leads during April through June. Qil spills wherever they occur, during
May through June will probably disturb belukha whales, Disturbance, - .
if it occurs, will be either direct as whales come into centact with oil
slicks or indirect as would be the case if some major changes in ice water

dynamics resulted, or if prey species were affected, The feeding habits

of bowhead whales during the spring are not known however.

V. Problems cncountered/recommended changes.

Some problems still remain with obtaining aircraft time when desired,
however this rmatier is small as compared to the problems we encountered
during the fall of 1975. The costs associated with fueling the aircraft on
the weekends (ecspecially sunday) are abgsolutely ridhﬂﬂouslrhaking our
task difficult to complete. In general, though, we were very pleased with
the cooperation we received this spring, particulary with the pilots.
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VI. Estimate of fundsg expended, -

15,

A. April
Salaries/overtime $1,225.00
Travel/per diem 1,092, 00
Equipment/mise, 2,090. 00

' $4,407.00

B, May
Flight time $14, 043,55
Salaries/overtime 8,809.23
Travel/per diem 9,454, 00
Equipment/misc. 593, 00

$32,899. 78

C. June
Flight time $2,980. 00
Salaries/overtime 1, 210,40 --
Travel/per diem 2,160, 00
Equipment/misc, 60. 00

$6,410. 40
April-May -June totals $43,717.18

VII. Revised data submission schedule.

All FY '75-'76 field data which includes aecrial survey data from fall 1975
and spring 1976 and the ice based counting station data will be sent to the
Juncau OCSEAP Project Office on ma gnetic tape on or before 30 November 1976,

VII. Revised milestone chart. (please see next page)
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II.

QUARTERLY REPORT

Task Objectives

A. To collect and necropsy sick and moribund seals and walruses,
in connection with joint U. S. — Soviet marine mammal studies,
Bering Sea, via the Soviet commercial sealing vessel Zagoriany.

B. Same, in connection with-other OCS projects, via NOAA vessel
Surveyor,

C. To survey and necropsy stranded dead and moribund marine
mammals on the northern coast of the Alaska Peninsula.

Field and Laboratory Activities
A, Field Trip Schedule

Zagoriany cruise, eastern Bering Sea, 12 March - 5 May
(Principal Investigator and graduate assistant Howard Ferren).

Surveyor cruises, eastern Rering Sea, 14 March - 1 May
(biological technician Larry Shults).

Alaska Peninsula survey, 25 May - 4 June (Associate
Investigator, Robert Dieterich, and biological technicial
Larry Shults).

B. Laboratory Activities

Bacterial, viral, and mycological isolates obtained during
field trips were submitted to the Alaska Department of Health
diagnostic laboratories, Fairbanks, and the Naval Biomedical
Research Laboratory, Oakland, for culture and identification,
and serum samples were sent to the latter for viral antibody
determinations. Tissue samples were prepared for histopatho-
logical study; teeth were sectioned and osteological samples
compared for age estimation; photographs were processed and
compared for confirmation/identification of specimens.

C. Methods

Selective collection of sick and moribund animals was not
feasible on the Zagoriany cruise; instead, project personnel
were obliged to make use, on an opportunistic basis, of specimens
taken non-selectively by the Soviet sealers. Neither was there
any opportunity for thorough necropsy of any of the specimens;
only partial examination of the exterior and of certain parts

of the viscera was feasible, as the animals were rapidly
processed for their skins, oil, and meat. On this account, only
the most grossly apparent pathological conditions were noted.
Blood samples for serological analysis were taken via 10 ml
syringe and 15 gu needle from the intervertebral venous sinus

of seals and from the axillary vein of walruses, as soon as
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possible after the animals were brought aboard. These samples
were held at room temperature for 12 to 24 hours, before the

serum was drawn off by pipette and stored in sterile tubes at

4 to 6°C. Blubber samples (10-20 gm each) for hydrocarbon analysis
were wrapped and sealed in non-lubricated aluminum foil and

stored in Amies transport medium at 4-6°C. Tissue samples for
histopathological study were fixed in 10 percent buffered

formalin and stored at room temperature,

Specimens available on the Surveyor cruise were taken selectively
for purposes of this and other 0CS projects (#230, 232). Each
was examined thoroughly for gross pathological conditions and
parasites. Blood samples were collected from the free flow at
the site of the wound, immediately after the animals were shot,
but otherwise were treated as described above. Tissue and
helminthic samples were fixed in 10 percent formalin; bacterial,
viral, and mycological isolates were stored in Ritter's viral
transport medium at 4-6°C. Blubber samples were frozen.

The northern coast of the Alaska Peninsula, from Naknek to
Bechevin Bay, was surveyed via supercub aircraft in three
transects (as in 1975). Each transect was surveyed aerially
in its entirety first, recording species and location of all
tarcasses. Subsequently, landings were made at all of the
accessible carcasses and necropsies performed when feasible,
in accordance with the procedures outlined in the project
manual (see draft in Annual Report, 30 March 76).

ITI. Results

A.

Zagoriany Cruise

In the course of the cruise (Fig. 1), the Soviet sealers took

158 walruses (Odobenus rosmarus), 59 larga seals (Phoca largha),
23 ribbon seals (Phoeca Fasciata), and 2 bearded seals (Erignathus
barbatus). Each was examined cursorily for evidence of external
debilitating injuries and cutaneous infections and for gross
pathological conditions of the viscera. Serum samples were
obtained from 55 of the walruses, 19 largas, and 14 ribbon seals;
blubber samples were taken from 30 walruses, 9 largas, 6 ribbon
seals, and 2 bearded seals. The majority of the walruses were
males, most of which showed an assortment of shallow, superficial
wounds, mainly about the neck and shoulders; in addition, the
older adults had a few larger, deeper wounds, occasionally
penetrating to the underlying musculature. Most of the latter
were judged to have been several weeks old, since some healing
had taken place around them; only one was clearly. abcessed and
suppurative. Such severe wounding is characteristic of adult
males during and after February-March mating season. The wounds
apparently are inflicted by the tusks of other males. Cutaneous
lesions, resembling mycotic infections, were identified in

both sexes in 10 out of 26 individuals. For the most part,

these were situated only on the flippers (Fig. 2); in two cases
they were more extensive, covering most of the ventral surface

87




of the body. Most of the adult males and a few of the sub-
adults were cxtremely lean, with blubber thicknesses as low
as 3 cm. The majority of sub-adults and younger animals,
and all of the females were much fatter, with blubber thick-
nesses up to 6-7 cm. One of the adult females had a cystic
ovary, filled with caseous material; another had a large

(18 x 21 c¢m) sterile cyst, filled with necrotic material
(probably blood), on the ventro-medial surface of the spleen
(Fig. 3). :

Thirty-four of the 59 larga seals taken were pups, ranging in
age from a few days to four weeks. Two of these were grossly
undernourished "starvelings' that had apparently been abandoned
prematurely by their mother; the rest were in excellent con-
dition, as were all of the older individuals of this species.
One of the latter had several healed lesioms, probably from
helminth-induced ulcers, on the stomach; several others had
extensive fibrosis of the liver margins, possibly relics from
some earlier tissue reaction to a pathogen. Four of the 23
ribbon seals also were pups and in excellent condition, as

were all but two of the older animals. One of the latter had a
slightly mangled and greatly swollen left rear flipper,

which was abcessed and gangrenous. Two probable pac.hogenic
Streptococci were isolated from the lesion. One other adult
had a healing, crescentic scar, about 25 em logn and 3 cm deep,
on the right flank. Such scars and flipper lesions have been
attributed previously by Shustov (1969. In Marine Mammals,
Moscow:ANSSSR, p. 86) to bites by the polar shark, Sommiosus
microcephalus.

Surveyor Cruise

During the Surveyor cruises (Legs 1 & II), 6 Steller sea lions
(Eumetopias jubatus), 2 harbor seals (Phoca vitulina richardst) ,
15 larga seals, 5 ribbon seals, and 1 bearded seal were examined.
Serum samples were obtained from five of the Steller sea lions,
two harbor seals, ten largas, four ribbon seals, and one bearded
seal; blubber samples were taken from four sea lions, two harbor
seals, 12 largas, five ribbon seals and one bearded seal; all

of the specimens were examined for parasites.

Two of the largas were found to have greatly enlarged spleens
(about 1.5 times normal size and three times normal weight),

the etiology of which remains to be determined. Fibrous
thickening of the capsule at the margins of the liver was noted
in two largas and one ribbon seal. 1In an adult ribbon seal,
there was extensive hair loss, not attributable to a normal molt,
and some associated cutaneous lesions, One probable pathogenic
Streptococcus and one fungal agent (as yet unidentified) were
isolated from those lesions.
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C. Alaska Peninsula Survey

A total of 51 marine mammal carcasses was recorded along the
754 km (406 mi) of transects on the northern coast of the-
Alaska Peninsula, Twenty-four of these ‘were old remains
(mainly bones) from previous years; 27 were more recently
stranded. The later comprized one sea otter (Enhydra lutris),
eight walruses, 14 hair seals (including at least four

largas and one bearded seal), three gray whales (Fschrichtius
reobustus), and one minke whale (Balaenoptera acutorostrata).
The majority of these had been excessively scavenged by gulls,
eagles, bears, foxes, and man, and most of the rest were
autolized to the extent that useful autopsy was precluded.
Preliminary findings suggest that the sea otter (an 84 cm pup)
had starved, perhaps from premature separation from its mother,
and at least four of the seals had died from bullet wounds.

IV. Preliminary Interpretation of Results

No further interpretation feasible at this time.

V. Problems Encountered/Recommended Changes

The survey and necropsy of stranded carcasses on St. Lawrence Island,
which was to have begun on 25 June, has been cancelled (at least
temporarily) due to a ban placed on all scientific investigations on the
island by the Gambell and Savoonga Native Corporations. According to
information received by letter and telephone from the Secretary and the
President of the Gambell Corporation, no research will be allowed there
until the patent to the island is received by those organizations, and
then only by special permit. Permission was requested by the Principal
Investigator (letter 1 June 1976) to carry out the survey as scheduled,
but this was denied. The possibility of a later survey is being in-
vestigated,




0CS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: June 30, 1976
CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 8 R.U. NUMBER: 194
PRINCIPAL INVESTIGATOR: Dr. F. H. Fay

Submission dates are estimated only and will be updated, if

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

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

Alaska Peninsula 7/23/75 7/24/75 submitted

Kotzebue Sound 7/17/75 7/20/75  submitted

Kotzebue Sound 7/22/75 7/24/7? submitted

St. Lawrence Is. 8/8/75 8/22/75  submitted

1976 Field Season ongoing *

Note: | 1 Data Management Plan has been approved by M. Pelto; we

await approval by the Contract Officer.

* 1976 environmental data will be submitted after receipt and
and formal approval of Data Management Plan. Format has
been received and approved by all parties.
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QUARTERLY REPORT

Contract # 03-5-022-69
Research Unit #229

1 April 1976 - 30 June 1976
Number of Pages ~ 5

Biology of the harbor seal, Phoca vitulina
richardi, in the Gulf of Alasgka

Principal Investigators:

Kenneth Pitcher, Marine Mammals Biologist
Donald Calkins, Marine Mammals Biologist
Alaska Department of Fish and Game
333 Raspberry Road
Anchorage, Alaska 99502

July 7, 1976
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I. Task Objectives

A. Determination of food habits and trophic relationships in different
areas of the Gulf by season.

B. Investigate population productivity with emphasis 6n'determining
age of sexual maturity and age specific reproductive rates.

C. To examine growth rates, development and body condition.
D. Collection of incidental data regarding seasonal distribution, pop-

ulation composition, use of critical habitat and sex and age
composition.

IT1. VField Activities

A. Ship schedule

1. M. V. Resolution, Alaska Department of Fish and Game vessel
charter

a. April 11 through April 22
2. R. V. Surveyor, NOAA vessel
a. May 24 through June 3

B. Scientific Parties

1. April 11 through April 22

a. Kenneth Pitcher, Alaska Department of Fish and Game
Principal Investigator

b. Donald Calkins, Alaska Department of Fish and Game
Co-Principal Investigator

¢. Roger Aulabaugh, Alaska Department of Fish and Game
collecting crew

d. Roger Smith, Alaska Department of Fish and Game
collecting crew

e. Ben Ballenger, Alaska Department of Fish and Game
collecting crew

2. May 24 through June 3

a. Kenneth Pitcher, Alaska Department of Fish and Came
Principal Investigator

b. Donald Calkins, Alaska Department of Fish and Game
Principal Investigator
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C. Methods

1.

¢. Roger Aulabaugh, Alaska Department of Fish and Game,
Observer and collecting crew

d. Walt Cunningham, Alaska Department of Fish and Game,
Observer and collecting crew

sy

e. Kathy Frost, Alaska Department of Fish and Game,
Observer and collecting crew

Harbor seals are being collected systematically from different
areas and habitat types throughout the year. This is being done
in order to detect variations in food habits with season, area
and habitat type.

Weights and standard measurements are taken from each collected
animal including: total weight, blubber weight, standard length,
curvilinear length, axillary girth, maximal girth, hind flipper
length and blubber thickness (Scheffer 1967). These data are
being collected to establish growth rates, seasonal condition
patterns and assist in making calculations of biomass.

Age determinations are being made. This is done by decaleifying
a canine tooth from each animal, using a microtome to produce
thin sections, staining the sections with hematoxylin and
counting the annual growth rings with the aid of a microscope
(Johnson and Lucier 1975). Age determinations are necessary

for development of growth rates and to determine population
structure and productivity.

The ovaries and uterus are taken from each female seal and
preserved in formalin. Standard laboratory techniques for
reproductive analysis are used through which the presence or
absence of a conceptus in the uterus is determined and a

partial reproductive history is reconstructed by examination

of ovarian structures. These data are necessary for determination
of ages of sexual maturity and age specific reproductive

rates, basic parameters required for population productivity
calculations.

Testes and epididymides from each male seal are collected and
preserved. A microscopic examination is made of epididymal
fluid to determine whether sperm are present or not. These
data are used for determination of age of sexual maturity and
periods of seasonal potency in males.

Stomach contents from each seal are preserved in formalin.

Weights and volumes are determined for all contents. Identi-
fications of prey species are made by examination of recognizable
individuals and skeletal materials of diagnostic value. Frequency
of occurrence of prey species is then determined.
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7. Intestinal contents from each seal are strained through mesh
sieves to recover fish otoliths. Otoliths, which are diagnostic
to species, are compared to a reference collection and identified.

8. Tissue samples are being collected and frozen so that baseline
levels of heavy metals, pesticide residues and hydrocarbons
can be determined.

9, Observations of harbor seals are recorded during collecting
cruises and during aerial surveys conducted by other marine
mammal projects in the Gulf of Alaska. These data are being
compiled and will eventually be of value in delineating areas
with high harbor seal concentrations, patterns of seasonal
distribution and critical habitat.

D. Sample Localities

During this quarter, harbor seals were collected from the following
locations: Harris Bay, Aialik Bay, Shuyak Island, Afognak Island,
Raspberry Straits, Middleton Island,Kayak Island, Icy Bay, and
Yakutat Bay.

E. Data Collected or Analyzed

1. A total of 53 harbor seals were collected.
2. Laboratory analyses were not completed on the specimen materials.
3. On the "Surveyor" cruise observations of harbor seal concentrations

were recorded in conjunction with helicopter surveys for sea
lions RU #243 and collecting activities of RU #229.

I1I. Results

1. As laboratory procedures have not been completed results for food
habits and reproduction are not available.

2. Body measurements and weights for growth and conduction have been
submitted to meet the data archival requirement. Analysis of these
data are not completed.

3, Harbor seal concentrations were documented at the following locations:
Raspberry straits, Middleton Island, Iecy Bay, Yakutat Bay and at
the mouths of the Kikluth, Seal, Tsiu, Kaliakh, Yahtse, Situk,
Dangerous, Akwe and Alsek Rivers.

IV. Preliminary Interpretation of Results

None
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VI.

Problems Encountered/Recommended Changes

None

Estimate of Funds Expended

75% ~ $45,000
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IT.

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 food habits in these two species.

3. Acquisition of additional data on productivity and growth rates.
4, Acquisition of baseline data on mortality and morbidity (including
parasitology, diseases, predation and human harvest) of ringed

and bearded seals.

5. Determination of population structure of bearded and ringed seals
as indicated by composition of harvest taken by Eskimo subsistence
hunters.,

6. Initial assessment of regional differences in density and distri-
bution of ringed and bearded seals in relation to geographic areas
and, to a lesser extent, in relation to major habitat condition.

7. Acquisition of additional information on seasonal migrations.

Field Activities

A. Schedule

Date Location

Purgose

March-April 1976 Cape Lisburne Collection of specimen
and survey of habitat
Collection of specimen

and survey of habitat

March—April 1976 Surveyor cruise

May 1976 Point Hope Collection of specimens

June 1976 Barrow Seal and ice survey and
collection of specimen

June 1976 Kotzebue Seal survey of Kotzebue
Sound

B. Scientific Party
Name Affiliation Role

John J. Burns ADF&G Principal Investigator

Thomas J. Eley ADF&G Principal Investigator

David James ADF&G Technician

Glenn Seaman ADF&G Technician

Edward Muktoyuk ADF&G Technician

Bonnie Friedman ADF &G Technician
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C. Analytical Methods

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

The ages of seals are determined by examination of claw annuli
(for animals six years and 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 reproductive 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 were
assessed through aerial surveys following the methods of Burns and
Harbo (1972, Arctic 25:279-290).

Analytical methods are discussed in detail in our Annual
Report for FY-1976.

D. Sample Localities

1. Kotzebue Sound - Aircraft tracklines are shown in Fig. 1.

2. Cape Krusenstern to Barter Island - Aircraft tracklines
are listed in Appendix 1.

ITIT-1V. Results and Preliminary Interpretation
A. Specimens

During April to June, 1976, 76 ringed seals and 8 bearded
seals were obtained from villages or collected by the Principal
Investigators (Table 1). Measurements, jaws, claws, stomachs and
reproductive tracts were obtained from all specimens. We also
obtained blubber, tissue, organ and blood samples from most specimens.
All of these specimens, and those of previous years, are being
processed as rapidly as possible.
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Table 1. Specimens obtained between April and June 1976.

Location Male Female Unknown Total
Barrow

Ringed Seal 5 2 - 7
Cape Lisburne

Ringed Seal 8 11 19

Bearded Seal - 1 - 1
Point Hope

Ringed Seal 37 7 3 47
Nome

Ringed Seal 1 2 - 3

Bearded Seal 3 2 1 6
Survezor

Bearded Seal 1 - - 1

B. Food Habits

See Quarterly Report of "Trophic relationships among ice
inhabiting phocid seals" (RU #232).

C. Seal Surveys

Ringed seals spend much of the year in the water or in subnivean
lairs in the shorefast and moving pack ice. From late April until
breakup in late June, ringed seals haul out on the ice on sunny
days, and during this haul out period they undergo their annual
molt. The hauling out period appears to take place largely on the
shorefast ice and appears to reach a peak in mid-June just before
breakup. This hauling out period appears to be the best time for
aerial counts. However, the relationship between the number of
molting seals hauled out in an area and the number of seals breeding
in that same area is unknown.

Other marine mammals (primarily polar bear (Ursus maritimus),
bearded seal, and belukha (Delphinapterus leucas)), although
encountered in far less numbers than ringed seals, also are counted
on these ringed seal surveys.

1. Kotzebue Sound and Hotham Inlet

In June, 23 transects totaling 689 square miles and 3
transects totaling 29 square miles were flown, respectively,
over Kotzebue Sound and Hotham Inlet (Fig. 1). 1In Kotzebue
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Fiéure 1. Seal survey tracks, Kotzebue Sound and Hotham Inlet, June, 1976.
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Sound 504 ringed seals were observed, yielding an ecological
density of 0.73 ringed seals per square mile of available
habitat. 1In addition, one bearded seal and two spotted seals
(Phoca vitulina largha) were observed in Kotzebue Sound. No
seals were seen in Hotham Inlet,

The ecological density of ringed seals varied from 0.92
seals per square mile at the mouth of the Sound to 0.26 seals
per square mile in the eastern portion of the Sound. The
higher density of seals at the mouth was due to more stable
ice conditions in this area. 1In the eastern portion of the
Sound and in Hotham Inlet the ice had begun to break up due to
warm weather and the influx of warm water from the Noatak,
Kugruk, Kiwalik, Buckland, Selawik and Kobuk Rivers.

The ice cover in Kotzebue Sound was estimated to be 2,715
square miles and from the transects an ecological density of
0.73 seals per square mile was determined. Therefore, the
estimated molting population of ringed seals is about 2000
animals.

2. Cape Krusenstern to Barter Island

Two to five transects were flown in major geographic
sections of coastline between Cape Krusenstern and Barter
Island (Table 2). Data from these surveys are still being
analysed and compared to survey data from previous years, however,
several trends are apparent.

The highest densities of ringed seals are found in the
Chukchi Sea and in areas of stable shorefast ice such as between
Cape Lisburne and Point lay and between Barrow and Wainwright.
The higher densities in the Chukchi Sea are reflective of
the better ice conditions and higher overall productivity of
the Chukchi as compared to the Beaufort Sea.

3. Pack Ice Transects

The density of molting ringed seals in the moving pack
ice is known to be less than the shorefast. This year transects
were flown over the pack ice of Chukchi and Beaufort Seas to
provide comparative data for our shorefast ice surveys. The
data from these pack ice transects are still under analyses
but the tentative findings are summarized at the bottom of
Table 2.

It is obvious that densities of molting ringed seals are
considerably less in the moving pack ice than in the shorefast
ice. As was found in the shorefast ice, densities of ringed
seals in the Chukchi Sea are 2 to 2.5 times higher than in
the Beaufort Sea.
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Table 2.

Alaska, during June 1976.

Ringed seal surveys flown between Cape Krusenstern and Barter Island,

Miles Ringed Ringed seal
Surveyed seals density (per Species and numbers of
Geographic Area (naut. mi.z) observed (naut. mi.?2) other marine mammals observed
Cape Krusenstern 209 544 2.6 Erignathus barbatus, 19
to
Point Hope
Point Hope 72 78 1.1 Odobenus rosmarus, 25
to Ursus maritimus, 1
Cape Lisburne
Cape Lisburne 82 461 5.6 Erignathus barbatus, 8
to
Pt. Lay
Pt. Lay 352 761 2.2 Erignathus barbatus, 6
to Ursus maritimus, 2
Wainwright
Wainwright 356 1560 4.4 Erignathus barbatus, 3
to
Barrow
Barrow 136 226 1.7 Erignathus barbatus, 3
to :
Lonely
Lonely 140 175 1.2 Erignathus barbatus, 3
to Ursus maritimus, 3
Oliktok
0liktok 158 255 1.6 Erignathus barbatus, 5
to
Flaxman Island
Flaxman Island 110 47 0.4 Erignathus barbatus, 4
to Ursus maritimus, 1
Barter Island
Chukchi Sea 218 44 0.2 Frignathus barbatus, 22
(moving pack ice) Ursus maritimus, 6
Balaena mysticetus, 1
Whale sp., 2
Beaufort Sea 111 12 0.1 Odobenus rosmarus, 2

(moving pack ice)

Balaena mysticetus, 1
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D. Data Management

Throughout the quarter we have moved rapidly forward with data
management. Measurement and food habits data from ringed seals
collected at Wainwright during 1975 have been submitted to NODC.
Measurements of specimens collected during this quarter (Table 1)
have been formated and await keypunching. The data from the seal
surveys conducted this quarter are being formated at this time.

V. Recommendationsg

Various tissue samples (hide and blubber, striated muscle, liver,
heart, etc.) have been obtained from many seal specimens and these
tissue samples have been wrapped in aluminum foil and frozen. These
tissue samples could now be analyzed for important environmental pollutants
such as chlorinated hydrocarbons, petrochemicals and heavy metals,
However, there are no personnel within ADF&G qualified to conduct analyses
for pollutants.

The tissue samples have been collected over several yvears and
thereby provide baseline data that are impossible to duplicate. We
recommend that the OCSEAP arrange to have these tissue samples analyzed
for environmental pollutants. A delay may result in a loss of the
specimens due to age or to the omnipresent electrical power failures
during the Alaskan winter.

VI. Estimate of Funds Expended

100 Salaries and wages $58,705.33
200 Travel 6,252.43
300 Contractual 5,664,511
400 Commodities 3,731.62
500 Equipment 163.58

$74,517.47
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Appendix I,

Flight tracks, Cape Krusenstern to Barter Island.

Start Stop
Geographic Area Date Coordinates Coordinates
Cape Krusenstern 10 June 1976 68°20'N  166°55'W 67°07'N  163°49'W
to
Point Hope 12 June 1976 67°07'N 163°53'W 68°20'N 166°57'W
Point Hope 10 June 1976 68°54'N 166°07'W 68°20'N 166°55'W
to
Cape Lisburne 12 June 1976 68°20'N  166°57'W 68°48'N  166°18'W
Cape Lisburne 12 June 1976  68°48'N  166°18'W 69°45'N  163°14'W
to
Point Lay
Point Lay 10 June 1976 70°40'N 160°06'W 70°01'N 162°44'W
to 12 June 1976 69°45'N 163°14'W 70°41'N 160°15'W
Wainwright 16 June 1976 70°38'N 160°17'W 69°47'N 163°15'W
16 June 1976 69°41'N 163°05'W 70°38'N 160°01'W
Wainwright 10 June 1976 71°18'N 156°48'W 70°40'N 160°06'W
to 12 June 1976 70°41'N 160°15'W 71°18'N 156°48'W
Barrow 16 June 1976  71°22'N  156°42'W 70°38'N  160°17'W
16 June 1976 70°38'N 160°01'W 71°22'N 156°48'W
Barrow 15 June 1976 71°23'N  156°42'W 70°59'N  153°16'W
to
Lonely 15 June 1976 71°04'N 153°16'W 71°21'N 156°35'W
Lonely 15 June 1976  70°59'N  153°16'W 70°37'N  149°53'W
to
0liktok 15 June 1976 70°42'N 149°53'W 71°04'N 153°16'W
Oliktok 15 June 1976 70°37'N 149°53'W 70°24'N 146°03'W
to
Flaxman Island 15 June 1976 70°29'N 146°03'W 70°37'N 149°53'W
Flaxman Island 15 June 1976 70°24'N 146°03'W 70°08'N 143°35'W
to
Barter Island 15 June 1976 70°08'N  143°35'W 70°24'N  146°03'W
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1. Task Objectives
]
This project is primarily addressed to OCSEAP task A-2; determination
of the seasonal density and distribution of spotted seals, Phoca vitulina
largha, in the ice front of eastern Bering Sea. During late winter and

early spring, this seal occurs in considerable numbers, within the
proposed Bristol Bay, St. George Basin and Navarin Basin lease areas.

Task A-1 is also an integral part of this project. This task is
the summarization and evaluation of existing literature and unpublished
data ou distribution and abundancz of spotted seals.

i, Tiald and Labovatory Activizies

All of the field activities required for the completion of this
project were conducted during March and April. During these months
spotted seals are concentrated in the ice front where they haul out to
nolt and/or bear young. Field activities consisted of two separate,
scmi-coordinated (because of problems with communications) activities.
These were work aboard the 085 SURVEYOR and extensive aevial surveys
utilizing the P2V aircraft operated by the Office of Alrcraft Services.

A. Ship Schedule

The 0SS SURVEYOR operated in the ice front of eastern Tering
Sea from 18 to 27 March and again from 16 to 27 April. The SURVEYOR
is a NOAA vessel.

Airecraft Schedule

The P2V aircraft was utilized for surveys in the ice front
during the period 7 April to 23 April 1976. Survey flights originated
from either King Salmon or Cold Bay, depending upon which sectors
of the ice front were being surveyed. This aircraft is operated
by the USDI Office of Aircraft Services and was chartered utilizing
0CS funds allocated to project RU #239.

B. Scientific Party

The following personnel were on board the 085 SURVEYOR during
the period 18 to 27 March, and contributed to this project:

Lioyd Lowry, Alaska Department of Yish and Game (ADF&G);
mainly involved in other projects, particularly RU #232.
Lowry participated in some of the surveys made with the
ship's helicopter and was involved in the collection of
seals.

Edward §. Muktoyuk, ADF&G. Muktoyuk's activites were the
same as Mr, Lowry's,
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John J. Burns, ADF&G. Burns was involved in setting up
and conducting the initial helicopter surveys and the
collection of seals from selected groups.

Personnel aboard the 0SS SURVEYOR during the period 16 April
to 26 April and contributing to this project included:

Rathryn J. Frost, ADF&G. Principal observer on all of the
helicopter surveys conducted during this period of time.

John D. Hall, U. S. Fish and Wildlife Service. Principal
sbsarver on all heiicopter surveys conducted during this
Time,

Lloyd F. Lowry, ADF&G. Observer and recorder on some of
the helicopter flights, as well as the collection of seals
from selected locations.

Patrick McGuire, NMFS. Recorder on some of the helicopter
sUTVeys.

It should be noted that Donald Winter aund William Harrigan,
both NOAA helicopter pilots and Gary Mitchell, mechaaic (also
NOAA) were instrumental in the successful completion of helicopter
operations from the SURVEYOR.

Scientific personnel aboard the P2V ajirerafr included:

John J. Burns, ADF&G, principal observer and recorder.

Samuel J. Harbo, Jr., University of Alaska, biometrician
and observer on the first few flights.

David James, ADF&G, survey observer on all flights.
Robert Everett, NMFS, observer on the last series of flighes.

George Y. Harry, NMFS, observer on the Flights of 21 and 23
April.

Personnel from the Office of Aircraft Services responsible
for piloting and navigation included Louis Caulkett, chief pilot,
Thomas Belleau, pilot and Wendell Bean, engineer. '

C. Methods

The major mission of the 0SS SURVEYOR during March was support
of oceanographic and biological studies, with aerial surveys of
marine mammals as a secondary priority. As opportunity arose, it
was our intent to obtain information about vhere animals were
concentrated, the species and age composition in different geographic
regions and activity patterns during the mid to late March period.
The ship's helicopter was used for limited surveys. Sampling
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schemes to be utilized during the intensive survey period (April

8 to 23) ware developed and tested. The excelleat visibility, slow
flying spaed and Global Navigation System (CNS) of the Bell 206
helicopter made it aa ideal vehicle for verification of survey
resulis obtained during the extensive survey flights of the P2V.

On 26 March a large concentration of spotted seals was located in
Bristol Pav and a survey was conducted.

Flights were made along predetermined tracks, using che GNS.
Fiicht altituda was 300 feet at an air speed of 80 miles par hour.
Width of the frack wirhin which seals were racon was nne=hall

Ll o oL
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During April, an effort was made to conduct as many helicopter
surveys as conditions allowed. A total of six surveys were completed.
Depending on conditions, track widih varied {rom one-fourth to one-half
mile on either side of the helicopter.

As stated previously, the P2V flights began on 7 April. The
last flight was made on 23 April. TFlights of 8, 9 and 11 April were
flown using a zig-zag pattern in an area extending {rom the eastern
boundary of Bristol Bay to 172°52'W longitude and from the ice edoe
to approximately 70 miles north of the edge. Subsequent flights
(1.7, 15, 20 and 21 April) followed prechosen tracks according to a
random stratified scheme in previously recegnized areas of high,
medium and low seal densities. The survey conducted on 21 April
reached the western mast point; 178°58'E. Tracks were chosen to
cover intensively the ice covered portions of the proposed Bristol

ay and St. George Basin lecases.

Altitude of survey flights in the P2V was 300 feet, speed
averaged 140 knots and width of the survey track was one-half mile
on either side of the aircraft. The mile wide track was divided
into four segments; 0 to 1/4 mile and 1/4 mile to 1/2 mile, on either
side of the airvcraft. Records of sightings were kept accordingly.
Animals sighted outside of the survey track were also recorded, but
will not be included in the statistical analyses.

After completion of surveys conducted with the P2V, all data
were put on data forms in accordance with approved formats. 'Thisg
task has not been completed for data obtained from the helicopter.

D. Sample Localities
For cach flight, survey tracks were divided into legs, boundad

on cach end by a designated waypoint. The date, local time and
positions of all waypoints are indicated in Table 1.
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Table 1. Date, waypoint number, time when waypoint was reached and
position of waypoints boundiang all survey legs flown. Aireraft
type is also indicated.

Time Vaypoint No. Position

AL Helicopter Survey, 27 March 1974

Tl 8 237097 194925ty
Ll i 55700 N LHA07 T
1444 2 56°10'N 164°07'W
14438 3 56°10'N 164°15'W
1457 4 -56°00'N 164°14'YW
1500 5 56°00'N 164°21'W
1510 6 56°10'N 164°22'W
1514 7 56°10'N 164°30'W
1522 8 56°00'N 164°28'y
1523 9 56°00'N 164°35'W
1538 10 55°49'N 164°26'W

B. Helicoptzr Survey, 20 April 19746

1635 1 57°19'N 173°19'w
1641 2 57°24'N 173°19'w
L6406 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
174 8 57°39'N 173°28'W
1720 9 57°39'N 173°19'w
C. Helicopter Survey, 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'wW
1636 4 56°15'N 163°09'wW
1645 5 56°15'N 162°52'y
1652 6 56°20'N 162°52'wW
1701 7 56°20'N 163°09'w
1706 8 56°25'N 163°09'W
1716 9 56°25"N 162°52'yW
D. Helicopter Survey, 24 April 1976

1335 0 56°00'N 163°22'y
1348 1 56°12'N 163°22'y
1350 2 56°12'N 163°24'w
1360 3 56°00'N 163°24'W
1401 4 56°00'N 163°26'W
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Time Vaypoiat No. Position

1415 5 56°12'N 163°26"W,
1415 6 56°12'N 163°28°W
1426 7 56°00'N 163°28'W
1427 8 56°00' N 163°29'W

. Helicopter Survey, 24 April 1976

16472 0] 56°24'N 162°27'W
1654 1 56°36'N 162°27'yW
1655 2 56°36'N 162°29'y
08 3 5HTILTN L3Iv29W
F Ry lla OISR R IRt
£. Helicopter Survey, 25 April 1976
1330 0 55°53™N 162°57'yW
1333 1 55°48'N 162°57'yw
1234 2 55°48°'N 162°55'W
1344 3 55°58'N 162°55'W
1346 4 55°58'N 162°53'W
1354 5 55°48' 162°53'W
1356 6 55°48' 162°51'W
1414 7 55°58'N 162°51'¢
L4716 8 55°58'N 162°49'Y
1425 9 55°48'N 162°49'W
G. Helicopter Survey, 25 April 1976
1642 0 55°40'N 163°00'W
1649 1 55°55'N 163°00'W
1650 2 55°55'N 163°02'yw
1658 3 55°45'N 163°02'W
1660 4 55°45'N 163°04'W
1711 5 55°55"N 163°04'W
1712 6 55°55"N 163°06'W
1720 7 55°45"N 163°06'W
1721 8 55°45'N 163°08°W
1739 8 55°45'N 163°08'W
1752 9 55°55'N 163°08'W
H. P2V Survey, 8 April 1976
0905 1 ice edge 58°%43'N 157°27'y
0921 2 beach, no survey 58°32'N 158°46'YW
0924 3 beach, no survey 58°26"N 158°58'W
0943 4 57°55"'N 160°07'W
1018 5 ice edge 56°34"N 160°08'W
1031 6 56°57'N 160°47'yW
1058 7 ice edge 56°12'N 162°15"W
1113 g 56°34'N 162°59'W
1126 9 jce edge 1 mile south 56°13'N 163°37'w
1143 10 56°33'N 164°22'y
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Waypolnt

Ne.

1150
1218
1225
1239
- 1258
1315
1334
1342
1404
1421
1519
1521
1543
1552
1603
1606
1610
1615

1621
1631
1637
1700
1703
1707
1758

1031
1035
1042
1047
1050
1058
jio2
1109
1121
1137
1140
1141
1152
1204
1207
1217
1220
1222
1236
1251

11
12
13
14
15
16
17
18
19
20
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36

P2V Survey, 9

(oo B K e U P N

ice edge

ice edge

ice edge

icz adge
ice edge, over open water

ice edge, over open water

ice edge

ice edge

no survey,poor visibility
ice edge, no survey, poor
visibility

ice edge, over open water
ice edge, over open water

ice edge 1 mile SE

ice edge 1 mile SE
beach

April 1976
inside of ice edge
ice edge

ice edge 6 miles SE
ice edge 4 miles E

ice edge 7 miles E
ice edge 2 miles SE

ice edge

ice edge, over open water
ice edge, over open water

ice edge
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56°52'N
56°07'N
56°14'N
56°44'N
56°15'N
56°407N
56°06'N
56°06'N
56°40'N
RATNT Y
BATH2IN
56°17'N
56°17™N
56°51'N
56°35"N
56°18'N
56°13'N
56°19 7N
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
1635°%4371f
165°%5a0"y
165°55%
166°48'4
1677307
168°17'y

162°00
161°55%
160°%437W
160°16'W
160°40°W
160°48'y
161°G0"T
161°14°W

161°40'W
152°10'W
162°09'W
160°26'1
160°20'W
160°02'y
159°08'W

157°56'Y
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'y
160°37'y
161°26'W
162°06'W
162°14'W
162°20'W
162°20'W
162°25'W
163°11'w
163°55'y




Time Waypoint No. : Position

1300 21 56°23'N 164°237w
1310 22 56°46'N 164°22'W
1337 23 dce edge 56°03'N 165°38'W
1358 24 56°36'N 166°47'W
1408 25 56°21'N 167°21'W
1419 26 56°45'N 167°25'W
1433 27 57°09'N 168°03'W
1503 28 dce edge 56°21'N 169°36'W
1523 29 56°49'N 170°42'W
1534 30 57°11'N 170°46'W
1953 S lce adae SATALTNY TILTN9TW
ERCIO 52 EEC R A ety
1630 . 33 57°43'N 172°14°'W
1654 34 57°00'N 171°18'w
1714 35 56°50'N 169°58'YW
1753 36 56°34'N 167°27°W
1800 37 56°30'N 1T66°57W
1840 38 56°30'N 164719'W
1904 39 567 28N 162740y
1912 40 ice edge 56°09'N 162°46'W

J. P2V Survey, 11 April 1976

0924 1 dice edge 56°19'N 163°49'W
0925 2 56°20'N 163°52'W
1007 3 ice edge 3 miles S 56°20'N 166°42°Y
1101 & 56°477H 170°00'W
11.36 5 57°00'N 172°13'w
1140 6 ice edge 56°53'N 172°26'W
1150 7 57°11'N 172°52'W
1218 8 58°09'N 172°46'W
1259 9 57°19'N 169°57'W
1317 10 57°03'N 168°31°'W
1357 11 56°45'N 165°35'W
1431 12 56°46'N 163°00'W
1447 13 ice edge, no survey, 56°12'N 163°00'wW
stop at Cold Bay
1627 14 idce edge 56°12'N 162°32'W
1630 15 56°19'N 162°31°'Y
1708 16 57°00'R 160°060'W
1747 17 1ice edge 58°12'N 157°54%'W

K. P2V Survey, 17 April 1976

1307 1 ice edge 58°15'N 157°48'W
1339 2 57°16'N 160°18'y
1356 3 56°42'N 161°37'%
1407 4 56°14"N 161°41'W
1421 5 56°45'N 161°52'W
1435 6 56°15'N 161°51'W
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1452
1505
1507
1522
1537
1554
1608

ERCRN

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

M.

1127
1136
1142
SL152
1201
1203
1231
1235
1245

Waypoint No.

22T Hurvey,

P2V Sutrvey, 20 April 1976

WO NON Lo

i

long, slow turn

ice adge

ice edge

April 19Y7A

ice edge 8 miles W
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56°45'N
56°14'N
56715 N
56°45'N
56°14'N
56°%45'N
56°16"N
56°08'N

56°18'N
56°53'N
56°53'N
56°33'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

Position

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

152°50°'W
162°56"W
162°55'W
163°10'W
163°10'W
165°06'y
167°29'y
169°00°'W
168°59'y
168°02'W
166°38'W
165°52'w
165°38'w
164°49°'y
164°50°y
164°24°Y
164°16'W
164°16'W
164°00°W
163°59'W
163°47'W
163°45'y
163°12'y
163°10'W
162°56'W
162°54'w
162°52'W
162°50'W
162°52'W

162°35'Ww
162°30'w
162°56'Y
163°40'W
164°17'w
164°19'y
166°24'W
166°34%y
167°13'w
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Time Jaypoint No. Position

1255 10 dce edge 56°23'N 168°02'W
1301 11 ice edge 14 miles W 56°35'N 168°04'W
1319 12 56°35'N 169°27'W
1330 13 56°37'N 1697°50'W
1339 14 dce edge 10 miles E 56°36"N 170°55'W
1346 15 56°50'N 171°01'w
1402 16 56°50'N 172°14'W
TAL9 1/ 57°29™N 172°14°W
1443 18 57°31'N 174°30'W
R 19 389200 raroaty
LA iU 58720 137590y
1611 21 53°31'N 178°40'W
1712 22 58°20'N 174°29'W
1740 23 57°48'N 172°43'W
1824 24 57°03'N 170°23'W
1942 25 56°20'N 165°00'W
2014 26 56°20'N 162°49'W
2025 27 1ice edge 55°52'N 162°47'W
N. P2V Survey, 21 April 1976
1102 1 dce edge 56°06'N 163°01'W
1105 2 56°10'N 163°03'W
1138 3 57°02'N 165°05'W
1153 4 57°17'N 166°03'W
1237 5 58°01'N 169°03'wW
1310 6 58°01'N 172°02'W
1336 7 58°30'N 174°00'W
1434 8 dice edge 58°41'N 178°48'w
1441 9 58°59'N 178°51'w
1506 10 59°00'N 178°58'E
1515 11 59°20'N 178°58'E
1550 12 59°20'N 177°59'w
1609 13 58°55'N 176°24'W
1614 14 58°42'N 176°22'W
1635 15 58°24'N 174°26'W
1655 16 58°06"N 172°58'wW
1806 17 57°11'N 167°09'W
1815 18 57°07'N 166°30'W
1619 i9 57°05'N 166°09'W
1821 20 57°00'N 166°00'W
1545 21 56°49'N 164°00'W
1859 22 56°22'N 163°38'w
1903 23 ice edge 58°18'N 163°24'w
0. P2V Survey, 23 April 1976
1115 1l ice edge 55°50'N 162°55'W
1123 2 56°12'N 163°01'W
1141 3 56°00'N 164°09'W
1148 4 56°07'N 163°58'W
1246 5 58°0L'N 161°00'W
1315 6 ice edge 58°27'N 158°18'y
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E. Data Collected or Analyzed

The seven surveys utilizing the Bell 206 helicopter amounted
Lo a total of approximately 354 nautical miles of survey lines. TFor
purposes of design and analysis, this distance was divided iuto 46
survey legs,

Surveys from the P2V produced a total of approximately 8,400
miles of trackline, which were divided into 184 survey legs.

Tinta derived from the helicopiar survevs has heen compiled in

senteral o wav,  ALL of the data L3 vraseatlv waadv dor kevounchind.

vata Irom fpe PUV surveys Ls volumiaous and analvses have 10r vac
been undertaken. These data are now in appropriate formats and in
the hands of the keypuncher. Analyses will be made as soon as the
data cards are punched and verified. Because of the number of marine
mammal species observed and the number of individuals of each species,
results will be analysed as silx separate surveys covering identical
tracks. Treatment will be of spotted seals, bearded seals, ringed
seals, ribbon seals, walruses and sea lions. Th2 greatest number

of observations were of spotted seals and walruses.

1t should be noted that NMFS personnel, under the direction of
Dr. Howard Braham, conducted surveys at the same time as ours, but
in areas further north. We were in contact during the course of
our respective surveys, planned our efforts to be collaborative and,
from the standpoint of data management, compatible, It is our inteut
to combine the data of the April surveys.

Results

Preliminary results are avallable from the helicopter surveys and are

presented ia Table 2.

Table 2. Numbers and densities of spotted seals as determined by

helicopter surveys during March-April 1976.

Miles of Width of Number of Average

NDate Trackline Track (M) Spotted Seals Density/IM
27 March 83 1 558 6.7

20 April 40 1 0 0

23 April 55 1/2 87 3.2

24 April 52 1/2 150 5.7

24 April 26 1/2 3 0.2

25 April 49 1/2 75 3.1

25 April 49 1/2 166 6.8
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analyvses of all data will be underraken and reported b

4
[ o)
-

TV. Preliminary Interpretation of Results

Aerial survavs provide a great deal of wvariad information and ace
' or a varizty of ohdcctives. Thoy ace vseliunl for Diading

23

nst Nq\fﬁ nn1na'; oceur; how they azee distribuated; the
. H . - 17 -

.3 S S T e pen e a i @
. T 3033 trnowgd RO TS TR e TN
i vy Ry ] Y'.. on.,
RS FHMY A S R A T PR IR oF PR Sy BN B o

caamnias, T was Yound that tha distribation of broeding adult spotrted
seals was continuous Fron Bristol Bay as [av west as we fTlew, aithough
soma regions supported vary low densities.  This indicates the probabilicy
of oae single stock of spotred seals in ceabral and casterm Baring Sea.

v concentration of spotted seals, mainly subadulis, was found in
:Fern Bristol Bay, within the proposed lease areca. Densitcy of spotted
seals vas in excass of six per square nautical wmile.

Walruses wera namerous throughout Bristol Bay, pavticularly in the
southern and central parts. Seca lions were restricted to the first few
rilos of the ice front and weve nost numarous south of the Pribilof
Telands,.  Ribhon seals ceeurraed over the

ire survey area bub worre
most numecous to the west of the Pribilof Lslands.

We were able to keep a continuons record of ice conditions for near
crocnd level verification of avallable satcllite dimagery. Sea lce was
vory entensive during April, in line wvith the conrditions which have
evisted each spring since 1971. The southern limit of sea ice during
recent years appears to have been farther south thanm at any time during
the decade of the 195607s.

V. Problems EFncountered

Three very different kinds of problems have been cncountared. The
first was related to the very cxtensive ice cover during April 1976. 1In
view of the Increased area over which marine mammals were distcribured,
we were not able to achieve the intensity of coverage which was desivad.
Seeond was that weathar condirions were, for the most pavt, marginal.

This certainly iafluenced the behavior of seals and walruses and vesulted

on some days in low numbers of animals out on the ice where they could

ba seen, The third problem is ena we are currently facing, a delay in
keypunching services due to summer vacatlons. Unless altevnate arrangenents
can be made, this will affect completion date of the project.

VI. Istimate of Tunds Lzpended to Date

Science® - $ 7,700
Togistics - §}J_QQQ
Total - §42,700

*PDoes not include salaries
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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 speclies is being gathered.

2. Colileecion 2f sufiicians aoecimen warzarial (iomachis) Dol
detarmination of the gspectrum of prey dtems acllized 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 dierary 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 interrelationships
of dce inhabiting phocids in the Bering-Chukchi and Beaufort marine systems,
we will evaluate the probable kinds and magnitude of effects of OCS
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. TField and Laboratory Activities

Field activities during the fifth quarter were extensive. Collection
efforts were made in the St. George Basin and Bristol Bay from the NOAA
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ship 085S SURVEYOR. Seal stomach samples and invertebrate and fish
reference material was obtained. Stomach samples were obtained from.
coastal hunting villages of Pt. Hope, Barrow, Gambell, Savoonga and

Nome. Additional stomachs were collected at Cape Lisburne in conjunction
with RU#230, natural history of ringed and bearded seals. A collection
effort was made at Oliktok, but no specimens were obtained due to bad
weather and poor flying conditions. See Fig. 1 for sample localities.

Fifth quarter laboratory activities consisted of intermittent
processing of stomach samples and of cxtensive work on the identificartion
of accumulated fish material. Reference collections of otoliths, skelatal

. . . “ N ) ARG AT g
Pt and cocoid praopercular bones weon estahlishad . An DQAS75 Lieasacora
: . J

ceareh and ozner librarv worok warte condoct

ad wiwh o soecial smonasils oou

fishes and invertebrates of the Alaskan arctic and subarctic.

Data management continued to require considerable amounts of time
from all project participants. OCS formats for reporting stomach contents
data were finalized and back data were put into this form by our data
manager. The first batch of data was keypunched, transferred to magnetic
tape and submitted to NODC. ‘

Table 1 provides a more complete listing of field and laboratory
activities for the fifth quarter. Dates and personnel involved are
included.

Methods

Field collection procedures at coastal hunting villages and methods
for laboratory analysis of specimen material are described in the annual
report for RU #232. In addition we collected seals from the 0SS SURVEYOR,
conducted otter trawls for fishes and invertebrates, and developed
methods for identification of fish material. Those methods are described
below.

The SURVEYOR cruise was 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 #231. Collection of seals
was done in the ice front with the aid of a Bell 206 helicopter. Hunting
without the helicopter would have been largely impossible as the seals
were well into the ice, much farther than either the SURVEYOR or a small
Boston whaler could penetrate. Animals were collected on the ice,
returned to the ship and processed as described in our annual report.
Stomach countents were removed for later laboratory analysis. 1In addition,
contents of the small intestine were examined for otoliths. In cases
where the stomach was empty this often provided some information on
recent diet.

Bottom sampling for fishes and invertebrates was conducted 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 and
representative specimens of organisms retained. Fish were measured,
weighed and the otoliths removed and measured to determine otolith size
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Table 1.

I'ield and laboratory activities from 1 April -~ 15 June 1976.

Acitivity

Dates

Bering Sea lcee f{ront cruise on
HOAA 033 SURVEYOR ~ collmetion

of zseal specinmen material and otter
wils fov Lavertebratz aand fish
ceferencs pacaria’ aod

[

R R R TR P R R

of Foood v linociosy
Speciman collection at Cane
TLishurne in conjunction with RU#230

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

Specimen collection attempt at Oliktok

Tult of Alaska 0S5 SURVEYOR cruise
- otter {rawls for collechion of
figh reference material
Speaimen collection at Barrow
Specimen collection at St. Lawrence
Island and Little Diomede Island

Specimen collection at Barrow

Specimen collection at Nome,
Norcton Sound

Laboratory processing of specimen
makberial - geal stomachs, invertebrate
identification, fish material
identification, reference collections

Comnpilation of literature from OASIS
search, other literature work

Data management — develosment of data
formus, transcription and keypunching
ot data

Submission of first dara tape to NODC

Compilation of data and preparation
of 0CS quarterly report

12 April-1 May

10 March~20 Apcil

19 April-1 June

10-19 May

23 May-4 June

6~25 May

1 May-30 June

10-20 June

11-21 June

Tatermittent

Intermittent

Continuous

8§ June

7-18 June

L. Towry, K. Frost
J. Burns, B, Muktoyuk

T. Bley
. Seaman
J. Burns, L. Lowry,

E. Muktoyuk

K. Trost

R. LEverett, NMiS

ADVEC personnel

J. Burns

L. Lowry, K. Frost

K. Frost, L. Lowry

r

K. Frost, L. Lowry

L. Vaughan, K. Frost,
L. Lowry

L. Vaughan

L. Lowry, K. Frost
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to fish size relationships. Some fish were preserved as reference

specimens, some frozen to provide skeletal parts for comparative idemtification
purposes, and some were saved for other OCSEAP investigators (James

Morrow and Ron Smith). Otter trawls were also conducted a month later

in the northern Gulf of Alaska in cooperation with Ken Pitcher, RU #229,

to provide additional reference material and to fill in gaps in oux

collection.

Primary emphasis in the laboratory during the fifth quarter, in
addition to processing recently acquired stomachs, was on developing the
capabilities necessary to identify fish material found in seal stomachs.

e nemn done vish whoba Dish, skeleral ovaons fovdl

mart o rarranviae ol

sadids and The praopzccular bones of corridsl o aad ofolldas.

The fish material found in seal stomachs was in varying stages of
digestion. Some fish were almost intact and could be identified with
available fish keys for Alaskan waters and compared to our reference
collection. Others were highly digested and had to be identified from
bits and pieces. Gadid vertebral columns were characteristic as were
the preopercular bones of cottids. Preopercular bomes also provided a
good indication of the size of fish.

An otolith reference collection was compiled during the fifth
quarter. Otoliths were taken from fish recovered by otter trawls, as
well as from existing ADF&C fish collections. These otoliths were
mounted on slides and used for comparison with otoliths found in stomachs.
In addition we worked with a preliminary copy of J. Morrow's otolith
key, testing its applicability to the sorts of material we encouantered.

As most of the otoliths we dealt with were partilly degraded by elther
formalin or stomach digestive juices we degraded examples of identified
otoliths with pepsin for comparative purposes. Most otoliths encountered
could be identified at least to family, many to genus and species. They
were then counted and the number of fish estimated. Displacement

volume was determined for total fish material, but not for each separaie
species due to the impossibility of sorting out non-characteristic

parts. Data for food items composed of fish are reported as percent of
the total number of fishes identified which belonged to a given taxonomic
group.

Data Collected or Analyzed

Table 2 summarizes the results of our collection efforts from 1

March to 15 June 1976. A total of 75 stomachs was collected. Forty-two

——=""0f these were from the Chukchi Sea, 9 from the north Bering Sea, 5 from
Norton Sound, 14 from Bristol Bay and 5 from the St. George Basin.
Ringed seals, mostly from the Chukehi Sea, made up the largest sample of
50 sromachs. Seven bearded seals from several localities, 13 spotted
seals from Bristol Bay and 5 ribbon seals from the St. George Basin were
coliected Ly us. These 5 ribbon seals were the first to be obtained
during this project.
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Table 2. Seal stomachs collected during the period 1 March 1976 to
15 June 1976. Not all stomachs contained food.

Phoca Phoca Phoca
(Pusa) Erignathus  wvitulina (Histriophoca)
Location hispida barbatus largha fasciata
Barrow 3
fnn2 Lisburne 4
HO e 5
Nome/Norton Sound 2 3
Gambell 2 3
Savoonga 4
bBristol Ray 1 13
(NOAA SURVEYOR)
St. George Basin 5
(NOAA SURVEYOR)
Totals 50 7 13 5

A total of 49 otter trawls were conducted on 0585 SURVEYOR cruises
in March through May. Representarives of 4> invertebrate species and 37
fish species were identified and saved for reference specimens. Otoliths
were obtained from 37 species of common Bering Sea fishes, and preopercular
bones from 13 kinds of cottids. (See Appendix I for a list of fish
material obtained for our collection.)

Despite the intermittent natufé“bﬁhlab work during the fifth quarter
analysis of all stomach samples collecteahanring_xhg_[irst four quarters
of this project was completed. Identification of acclilutasad_fish
material from the 95 stomachs previously reporied was also compIEtg@,

Five ribbon seal stomachs were analyzed. Twenty-six spotted seal sttmachs
from Mekoryuk, Savoonga and the SURVEYOR cruises were processed. 1In
addition, pre-1975 samples from Norton Sound including 22 ringed, bearded
and spotted seals were analyzed.

TTT. Results

Ringed and Bearded Seals

With the aid of reference specimen material collected from the
SURVEYOR and in collections at ADF&G, we have analyzed the fish remains
from stomachs from which only invertebrate material was previously
analyzed (Table 3). As discussed in trhe previous section, a variety of
methods were used for determining the identity of fish remains depending
on type, condition, etc. Several potential sources of error or bias
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Me?orywk iomede  Walnwright Barrow 1 Mekoryuk  Gambod
ish Specizs u=t N=12 x=19 ¥e=0 n=12 R
Unidentified Gadidze 2.4 21.4 ! 3.7
Theragra chalcog é 6.9
Eleginus gracilus 65.3 7.1 25.0 i 4.8
Boreozadus saida 2.9 25.0 5 25.0 2.8
|
i _ -
Total ramily Gadidae 7.7 2.9 28.6 50.0 } 11.7 25.0 2.8 3.7
Unidentified Cottidace 31.5 \ i4.3 : 82.5 18.3 1%.5
Myoxocerhalus sp. 28,6 14.3 ! 83.: 37.5 36.6 1.1
Myoxocephalus quadriconis \ 14,3 § 15.5 L.l
“iegalocottus platycephalus \ i 5.6 > 7
¢ymnocanthus sp. 28.6% 1.% 16. 25.0 i1.3 4.8
Icelus canalicula 0.5 3.6
Microcottus sellaris i.1
Dasveoitus setiger 3.7
Total Femily Cottidae 31.5 57.1 47.8 r 25.1 100.¢ 62.5 93.0 DRI
Mallotus villesus 4.3 50.0
Armmodyies hexapterus 7.1 1.6 4.2
Unidentified FPleurcnectidae 7.1
Unidentified Cryptccanthcdidas 1.6
Urnicdentified Stichasidae 3.5 12.3
Total number of
identified 12 7 14 &4 135 o B 71
volume of fishes
) 39.2 7.6 3.9 0.4 | 26.5 1. 29.8 1584.0 PRI
the zotal food volume |
made up by fishes 53.5 13.8 , 25.2 2.0 19.2 20,4 15.2 3¢.8 N




merit mention at this point. As both otoliths and preopercular bones

ave certainly retained in stomachs for an unknown period after ingestion,

it is difficult to quantitatively evaluate their importance. Otoliths
degrade in stomach acid and preservatives and become progressively more
difficult to identify (e.g. Pleuronectids and Lycodes spp.). Some

spacies (e.g. Mallotus villosus and Ammodytes hexapterus) have minute
otoliths which dis integrate rapldly and are undoubtedly sometimes overlooked
in the sorting process. Finally, some groups of specles, for example
Myoxocephalus spp. and Megalocottus platyece ephalus in which preopercular

s and otoliths are both similar aad variable, have proven quite
ui«ricult to didentiiy with confidence.

Lanes hade oon L0 A A

24 s (safiron cod) comprised most of the
vulvne, and a numbe of unidentifiable cottid otoliths were also Found.

At Diomede, only 7 fishes, 13.8 percent of the total contents, ware
identified. These ware 3 Boreoga: saida (polar cod), 2 Myoxocephalus

sp. and 2 Gymnocanthus sp. (both genera are cottids). At Wainwright, 25
percent of the total contents was {ishes, mostly gadids (cods) and

cottids. Ta addition, 2 Mallotus villosus (capelin), 1 Ammodytes hexapterus

(sandlance) and 1 unidentified Pleuroneotid (flatfish) were found. At
Barrow, where only 20 percent of the volume was fishes, the remains of 1
Bleginus, 1 Borcogadus and 2 Mallotus were found.

In bearcded seals, cottids were consistently the most common typa of
[ish found, accounting for 62.5-100 percent of the identified fishes at
the various localities. Several species belonging wositly to the genera
Myoxocephalus and Gymnocanthus were identified. Theragra chalcogramma
(pollock) and Elegious were tound in Eromachq from Mekoryuk and Boreogsadus
was found in st B

Ribbon Seals

Very little dntact food remains were found in the stomachs of
ribbon seals collected from the SURVEYOR. However, numerous otoliths
and some fragments of invertcbrates were found in the stomachs and small
intestines. These are treated together in Table 4 and expressed as a
mzan number of dindividuals represented. ‘the range and percent of the
total fishes accounted for by each individual species are also given.

Theragra was by far the most common food item, with numerous

otvoliths being found in every animal. Lycodes sp. (eelpouts) were also
represented in each specimen with some otolirhs identifiable as L.
: is while others could not be assigned a species. Mallotus

otoliths representing five individuals were found in small

intestines of two specimens. Otoliths of Lumpenus sp. and an unidentifiable
agonid were each found once. The most common invertebhrate found was the
small bivalve mollusc Nuculana sp. Since these were also found in the

a11menrary canal of Iy{OdPH pdluarLS taken in the immediate vicinity, it
» highly likely that that was their source. That may also be the case

with the gastropod operculum. One cephalopod beak, one carapace of

Pandalus borealis and one chela from a crangonid shrimp were also found.
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Table 4. TFTood items identified from stomachs and small intestines of

five vibbon seals taken April 19 - April 20, 1976. !
Mean number %z of total
Tood Species of individuals Range fishes
tigshes
Therwapra chalcogramma 11in 13-402 92.7
Mallotus villosus 1 0-4 0.8
o li_ﬂ_:—; k) “ L,. s .- L o v .

fas a0, Sk pemaad 5.5
Ly pégas sD. 0.2 G-14 0.2
Family Azonidae 0.2 -1 0.2
Invertebrates
Nuculana sp. 9.8 0-32
Gastropod operculum 0.2 0-1
Cephalopod beak 0.2 0-1
Pandalus borealis 0.2 0-1
Family Crangonidae 0.2 0-1

Spotted Seals

Three separate collections of spotted seal stomachs obtained in
1975-76 were analyzed during the past quarter (Table 5). Thirteen
stomachs were collected from the SURVEYOR, 10 between 25 and 27 March
and 3 on 24 April 1976. Seven of the 10 stomachs collected in March
contained exclusively capelin with an average of #0 individuals and
506.3 ml., ECxamination of the small intestines of these animals revealed
many capelin otoliths as well as otoliths from at least 13 pollock and 2
Myoxocephalus sp. Three of the animals taken in March, and all 3 collected
in April had completely empty stomachs and no otoliths in the small
intestine.

The 8 stomachs examined from Mekoryuk contained 13.5 percent inverte-
brates and 86.5 percent fishes. The invertebrates were all shrimp; five
species were represented but only Crangon dalli was present in appreciable
amounts., Five greenlings (Hexagrammos sp.) from a single stomach made
up most of the volume of fish. One stichaeid, oune Myoxocephalus sp.
and one herring (Clupea harengus) were identified.

At Savoonga, 99.8 percent of the volume of stomach contents was
invertebrates. Porathemisto libellula, Thysanoessa sp. and Neomysis
rayii were Yound in small amounts in one stomach each. Most of the
invertebrate material was shrimp, with Pandalus goniurus by far the most
common species. The only fish encountered was the remains of one
Myoxocephalus sp.
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Table 5. Food items identified from 20 spotted seal stomachs taken at
three locations. Data are expressed as percent of total vblume
for invertebrates and total fish material and percent of total
individuals identified for species of fish. Percent frequency
of occurrencel is also given.

Bristol Bay-SURVEYOR Mekoryuk Savoonga
March 25-27, 1976
N=7 N=8 N=5

Food lnsclas % oVolfi BoTreg. FVar/d UTreq. AVal/E Aieag.
Amphipods Total 4.8 20

Parathemisto libellula 4.8 20
Euphausiids Total ‘ 4.8 20

Thysanoessa sp. 4.8 20
Mysids Total * 20

Neomysis rayi ® 20
Shrimp Total ) 13.5 87.5 90.4 60

Lebbeus polaris 0.6 50.0 1.0 60

Eualus fabricii 2.1 40

Crangon dalli 10.5 25.0

C. septemspinosa 0.7 25.0

Sclerocrangon boreas 1.6 25.0

Pandalus goniurus 0.1 12.5 87.3 60
Invertebrates Total 13.5 87.5 99.8 1060
Fishes Total 100 100 86.5 25.0 0.2 20

Mallotus villosus 100 100

Clupea harengus 12.5 12.5

Myoxmcephalus sp. 12.5 12.5 100.0 20

Hexagrammos sp. 62.5 12.5

Family Stichaeidae ‘ 12.5 12.5
Total No. fishes identified 281 8 1
Mean volume of contents 506.3 ' 97.7 104.7

* Indicates food species which constitute less than 1% of the total volume
Frequency of occurrence = number of times taxon found x 100
number of stomachs examined
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Norton Sound

We have in the past quarter organized, analyzed and compiled data
from previous years samples from Norton Sound (Table 6). The bulk of
this material was collected at Nome in the years 1970 through 1975. A
total of 25 stomachs with food are represented.

As was found at other localities, bearded seals fed primarily on
invertehrates. Shrimp accounted for 40 percent of the total volume and
were found in evervy qtonach e%amxned. Af 19a9t eLwh“ species were

seeaymanaarad rion \"1‘ AT

Sl rf“"nl,u ¢t

SEGLeMSDLIusA 0B dJl“anqu o . Moliluscs, alucan ;
sp., made up 30 percent of the total volume., Crabs (Haplogaste“ gpeantzkll,
Paralithodes sp., Pagurus spp., Hyas coarctatus, Chioncecetes sp. and
Telmessus sp.) were found in small amounts. The relatively large quantity
of other invertebratces (16.47%) is primarily the result of 190 ml of -
anemones found in a single stomach. Figh accounted for only 4.9 percent
of the total volume, with otoliths and preopercular bones usually the
only remains found. By far the majority of the fishes were cottids,
mostly Myoxocephalus sp., with gadids (saffron cod and polar cod) next
in importance. .

Ringed seals in Norton Sound ate about ome fourth invertebrates and
three fourths fishes. The invertebrates were almost entirely shrimp,
mostly Pandalus hypsinotus. Polar cod and saffron cod were by far the
most common fishes eaten with small amounts of rainbow smelt (Osmerus
dentex) and capelin found.

Spotted seals ate almost entirely fishes. Saffron cod was the most
comnmon food item followed by smelt, herring and capelin. The mean
volume found was almost a liter. This was largely the result of several
stomachs containing large volumes of herring.

IV. Preliminary interpretation of results

At this point in the project interpretation of results can only be
made at a very general level. Considerably more material must be collected
and analyzed before relative importance of various prey items at specific
localities can bhe evaluated with certainty. Seasonal varliation may be
significant but again more samples must be looked at. Age and sex—
related dietary differences cannot yet be evaluated.

In ringed seals, the importance of fishes in the diet varied from
58.5 percent of the total volume at Mekoryuk to 20 percent at Barrow.
Gadids and cottids always made up the bulk of the fishes., As reported
in our annual report, euphausiids, amphipods, mysids and shrimp were the
most common Invertebrate food items. It appears that at certain locations
feeding is entirely on plankton (euphausiids and mysids) while in other
areas nektobenthos (shrimps and amphipods) and demersal fish (gadids and
cottids) form the bulk of the diet. These seals appear capable of
utilizing a wide variety of food items.

128




-~12—-

Table 6. Food items identified from bearded, ringed and spotted seal
stomachs from Norton Sound. Data are expressed in the same
manner as in Table 5. '

Bearded Seals Ringed Seals Spotted Seals
N=7 N=8 N=10 '
. Food Species % Vol/# 7 Freq. % Vol/# % Freq. % Vol/# ¥% Freq.
Shrimp Total 39.8 160 16,4 25.0 * 10
Argils crassa .7 57.1
Argis lar 9.6 42.9
Crangon septemspinosa 5.3 42.9
- Pandalus hypsinotus 10.9 28.6 25.3 25.0
-Pandalus goniurus 0.4 28.6 1.1 12.5
Other shrimp 3.9 85.7 * 12.5
Molluscs Total 28.8 28.6
Serripes sp. 27.5 28.6
Other molluscs 1.3 14.3
Anomuran'crabs ' 6.9 57.1 % 12.5 * 10
Brachyuran crabs 1.9 42,9
Other Invertebrates 16.4 71.5 0.2 25.0 * 10
Invertebrates Total 93.8 100 26.6 50 * 10
Fishes Total 4.9 85.7 73.4 87.5 100 - 100
Eleginus gracilus 14.1 42.9 30.4 25.0 61.7 40
Boreogadus saida ‘ 1.1 14.3 67.0 62.5
QOsmerus dentex 0.5 14.3 1.3 12.5 20.7 30
Mallotus villosus 0.4 12.5 2.0 10
Clupea harengus 14.3 50
Myoxocephalus sp. 63.8 42.9 0.5 10
Other cottids 18.9 42.9 0.8 12.5
Other fishes 1.6 28.6 1.2 10
Total number fishes identified 185 227 405
Mean volume contents (ml) 215.6 101.3 968.9

129




In bearded seals, fishes accounted for 10.4 to 30.8 percent of the
food volume. Cottids were by far the most common fish with Myoxocephalus
and Gymnocanthus the most common genera. Invertebrates most commonly
found were clams, crabs and shrimp. It seems that bearded seals are
closely tied to a benthic food web, feeding almost exclusively on species
living on or just above or below the substrate. :

The five ribbon seals examined had very little material in the
stomachs, however examination of stomachs and intestines showed that
pollock and eelpout (Lycodes spp.) were the most common items recently
satan.  Four 20 miquba okrec rrawls wars taken within a few milas of rhe
L vhere he seals ware collectad.  Poliock was 10 ¢imes wmors aoundant
than any other species found in the trawis. Lycodes palearis and L.
diapterus ranked seventh and eighth in abundance in the trawls, with
three species of flatfish, Lumpenus spp. and Icelus spp. being found
more commonly than Lycodes. It appears that either Lycodes was under-
represented in the trawl samples, or they are a favored food of ribbon
seals. The lack of flatfish remains in ribbon seal stomachs, in fact in
stomachs of all species examined, is interesting and at present unexplained.

Spotted seal stomachs examined and analyzed from four locations
over a number of years show several different feeding patterns. Specimens
collected at Nome between September and December during several years
and in the central Bering Sea at the ice edge in March and early April
contained almost entirely fish. Species composition of the diet in the
two areas was different — capelin made up 100 percent of the diet in the
March ice edge samples, whereas Eleginus, Osmerus and Clupea were the
primary food items in the fall-winter Nome samples. In both areas,
however, spotted seals appeared to feed almost exclusively on midwater
aggregating or schooling fishes. At Savoonga, on the other hand, where
specimens were collected in May and June, the seals fed entirely on :
invertebrates, almost exclusively the shrimp Pandalus goniurus. Mekoryuk
specimens, also collected in May and June, fed on both fish and invertebrates.
This sample, with only eight stomachs and widely varying contents,
emphasizes the need for more samples taken throughout the year.

Collections from the first three areas indicate that spotted seals
feed primarily on densely aggregated schooling species. Fish comprise
most of the fall, winter and early spring samples whereas invertebrates,
more specifically shrimp, make up all of the late spring-early summer
sample at Savoonga. This is probably a function of seasonal distribution
and abundance of prey species. Additional spring-summer samples would
be most interesting.

It is impossible at this time to evaluate selectivity on the part
of the seals for either fish or invertebrates without Ffurther information
on prey availability at different times of the year. However, it is
interesting to note that whereas the spotted seals collected in March in
the Bering Sea were eating entirely capelin, otter trawls conducted in
the same area recovered none. Instead, the trawls brought up primarily
invertebrates, shrimps and king crabs, and a few flatfish and agonids.
This points out the difficulty in obtaining unbiased estimates of prey
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availability,_as'capelin were obviously present in the area, and in
distinguishing selective feeding on an uncommon prey item from non- .
representative resource sampling.

It appears from our information collected to data that cottids,
especially Myoxocephalus spp., are an important food item for ice inhabiting
phocids. Bearded seals in all areas consume substantial numbers of
cottids. They are quite commonly found in ringed seals at some locations
and they show up occasionally in spotted seal stomachs. As cottids are
of no commercial importance, very little ecological work has been dome
on this group. One rather alarming result obtained by the Canadian
Baauforh Gea Proiect (Parey and Mullin, Beauforh S22 Protect Technical
fmport No. 11) showed. that the fry of Myoxocephalus zuadricornis wera
extremely sensitive to oil, with all test animals killed by 24 hour
exposure to heavy dispersions. Obviously more work on the sensitivity
to oil of this group, and in fact of all key prey items pointed out in
this and our annual report,, should be commenced without delay.

Norton Sound

The food items found in bearded seals from Norton Sound differed
little from those found in other areas. The most common shrimp found,
Pandalus hypsinotus, had not been found in bearded seal stomachs from
other areas, and the second most common species, Argis crassa, had been
found only in small amounts. The clam Serripes was an important food
item as had been the case with the Wainwright sample. The crab Hyas
coarctatus which had accounted for up to 42 percent of the food volume
in samples from other areas was found only in small amounts. Fish
remains indicated that cottids were consumed most frequently, with
gadids next in importance, which was similar to the pattern found in
other areas. The mean volume of contents (215.6ml) was within the range
found at other locations (137.9~-596.6ml).

Ringed seals in Norton Sound fed entirely on arctic cod, saffron
cod and shrimp. The same species of shrimp, P. hypsinotus, that was
found most commonly in bearded seals made up 25 percent of the volume of
contents in ringed seals. The mean volume of contents (101l.3ml) was
higher than that found in other areas (19.2-67.0ml).

Spotted seals ate entirely fishes, with saffron cod, rainbow smelt
and herring most commonly found. The primary fish eaten by ringed
seals, polar cod, was not found at all in spotted seals. The complete
lack of shrimp in the diet is curious since they were a fairly substantial
food source at Mekoryuk and Savoonga. This is perhaps related to seasonal
availability of prey. The mean volume of contents (968.9%9ml) was far
greater than that found in other areas (97.7-506.3ml).

Bearded seals and spotted seals feeding in Norton Sound exhibit
“little or no trophic interaction. Stomach contents of bearded seals
reflect a completely benthic or epibenthic diet whereas spotted seals
collected to date fed exclusively on schooling or aggregating fish.
There does seem to be trophic interaction between ringed and bearded
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seals, with both species feeding in substantial quantities on Pandalid
shrimps. The potential for interaction between ringed seals and spotted
seals exists, as both feed on schooling fishes, however the two species
are temporally separated. '

V. Problems Encountered/Recommended Changes

Field work during the fifth quarter generally proceeded well and
without complications. Spring and summer are traditionally the times
when coastal hunting activity is at its peak and collecting conditions
are best. The two major problems encountered were loss of critical
sorltiag time in che Bering Seoa foe front duving Mavah oond Anell Gue oo
il breakdowns sod ohe wmsuccasstur colinctiay froiz (o Uidcrok que o

bad weather and poor f{lying conditions.

Future needs for marine mammal trophicg work include suitable ships
available for extensive ice front and in ice work in Norton Sound and
the Chukchi Sea. Helicopter capabilities are essential as are workable
small boats such as Boston whalers. In addition more complete and
accurate information on fish distribution, especially in Norton Sound,
the north Bering Sea and the Chukchi Sea, is needed, as is a key to the
" skeletal parts of fishes.

More rapid compilation and distvibution by the Project Office of
the annual and quarterly progress reports of other 0CS investigators
would greatly expedite communication among projects and would delineate
areas where 0OCS investigators might be of help to each other.

VI. Estimate of Funds Expended

As of May 31, we have expended approximately the following amounts.

Salaries and henefits - $31,500
Travel and per diem -~ 4,300
Contractual services - 2,200
Commodities and supplies - 3,400
Equipment : - 850

Total Expenditures $42,250

132




133 ¢

-16-
Appendix I. Fish specimens, otoliths and skeletal material collected during
the fifth quarter and from existing ADF&G collections. )
. Whole Skeletal

Species Name Comnmon Name fish Otoliths parts
Gadidae

Boreogadus saida Polar cod x % X

Tinginus sracilus Saffron cod pas X x

Lrelud macrocenhalug Pacific cod b X X

Microgadus proximus Pacific tomcod X

Theragra chalcogramma Pollock X X
Osmeridae _

Mallotus villosus Capelin X x X

Osmerus dentex Rainbow smelt x X

Spirinchus thaleichthys Longfin smelt X X

Thaleichthys pacificus Eulachon X x
Clupeidae _ '

Clupea harengus pallasi Pacific herring x x
Agonidae

Asterotheca alascana " Gray starsnout X X

Podothecus acipencerinus Sturgeon poacher X x x

Sarritor frenatus Sawback poacher x X

1-fin unidentified poacher X pid
Zoarcidae

Lycodes brevipes Shortfin eelpout X X

Lycodes diapterus Black eelpout X x b4

Lycodes palearis Wattled eelpout X x X
Stichaeidae

Lumpenella longirostris Longsnout prickleback x

Lumpenus fabricii Slender eelblenny X X

Lumpenus maculatus Daubed shamny X X
Cryptacanthodidae

Lyconectes aleutensis Dwarf wrymouth X X
Hexagrammidae

Hexagrammos stelleri Whitespotted greenling x

Pleurogrammus monopterygius Atka mackeral X
Bathymasteridae

Bathymaster_signatus Searcher x X
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" Appendix I. (continued)
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Pleuronectidae
Atherestes stomias Arrowtooth flounder x
Glyptocephalus zachirus Rex sole x
Hippoglossoides elassodon Flathead sole X X ®
Hippoglossus stenolepsis Pacific habibut X
Lepidopsetta bilineata Rock sole x
Limanda aspera Yellowfin sole X x. x
Liopsetta glacialis Arctic flounder x x
Microstomias pacificus Dover sole x
Platichthys stellatus Starry flounder P
Playronectes quadrituberculatus Alaska plaice X i€
Reinhardtius hippoglossoides Greenland halibut X p:4

Cottidae
Artediellus scaber x X
Dasycottus setiger Spinyhead sculpin x X x
Enophrys diceraus Antlered sculpin x X
Gymnocanthus galeatus Armorhead sculpin x X X
Hemilepidotus jordani Irish lord X X X
Icelus canaliculatus X X P4
Tcelus spatula Spatulate sculpin x = X
Malacocottus kincaidi Blackfin sculpin b4 X
Megalocottus platycephalus Flathead sculpin x X ®
Microcottus sellarus X X
Myoxocephalus jaok Plain sculpin X X X
Myoxocephalus
~polyancanthocephalus Great sculpin X X X
Myoxocephalus quadricornis Fourhorn sculpin x
Myoxocephalus scorpius Shorthorn sculpin x X X
Triglops metopias ' x x
Triglops sp. x x

Ammodytidae
Ammodytes hexapterus Pacific sandlance X x
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I. Task Objectives

To determine the distribution and relative abundance of sea otters around
the Kenal Peninsula, the Kodiak Archlpelago and in Kamishak Bay.

v

II. Field or Laboratory Activities

A. Field Trip Schedule

12 March - 14 March 1976 - Aerial survey of portions of

Kenai Peninsula and Kodiak Archipelago made in conjunction with
RU #243. Chartered Grumman Super Widgeon. (While this survey
was conducted during the last quarter, results were not
available at the time the annual report was prepared).

1 April 1976 - Aerial survey of Kamishak Bay and the area
between Kachemak Bay and Anchor Point conducted in conjunction
with CZM activities. OAS Turbo - Goose.

20 May 1976 - Aerial survey of portions of Barren Islands made
in conjunction with RU #243. Super Widgeon.

8 June - 10 June 1976 — Aerial survey of portions of the Kenai
Peninsula and Kodiak Archipelago made in conjunction with
RU #243. Super Widgeon.

Sightings and partial counts of sea otters were collected from
other biologists throughout the period.

B. Scientific Party

Karl Schneider - Alaska Department Fish and Game -
Principal Investigator and observer 12 - 14 March, 1 April,
20 May, 8 - 10 Jupe.

Donald Calkins - Alaska Department Fish and Game -
Principal Investigator RU #243 and observer 12 - 14 March, 1 April,
20 May, 8 - 10 June.

Charles Irvine - Alaska Department Fish and Game -
Observer — recorder 12 - 14 March.

Roger Aulabaugh - Alaska Department Fish and Game -
Observer ~ recorder 8 - 10 June 1976.

C. Methods

Sea otters were recorded on aerial surveys of sea lions. The
trackline on these surveys normally covers only small portions of
sea otter habitat. The observer placement in the aircraft is such
that few sea otters on the left side of the aircraft are seen.
Therefore, the number of sea otters counted is generally low.
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The trackline was modified to cover selected areas of sea otter
habitat more thoroughly when survey conditions were suitable.
Emphasis was placed on the fringes of expanding populations

and areas that had not been surveyed previously.

The 1 April survey differed considerably, Tracklines were
flown over open water in shallow areas believed to support sea
otters. The aircraft was flown along east and west tracklines
spaced 2 minutes of longitude apart. One observer counted sea
otters out of each side of the aircraft. A limited track
width was not used as the objective of the survey was to
determine distribution and relative abundance rather than
estimate number. The effective track width for individual
animals was probably no more than 0.25 miles however.

D. Aircraft Tracklines

Tracklines for portions of the surveys that contributed useful
information are shown in figures 1 - 13,

III. Results

Tracklines and counts of sea otters for portions of the surveys
which provided information significant to this project are
presented in figures 1 -~ 13. Three short survey reports of
sightings made during seabird counts are also included.

For the most part these data represent fragments of information
that are of limited value unless viewed with more complete
counts presented in the annual report and with historical
information.

The counts should be considered conservative as they were made
from fixed-wing aircraft and in some cases made during surveys
designed for other purposes. A more complete discussion of survey
conditions will be presented in the final report.

IV. Preliminary interpretation of results

There are several general conclusions that can be drawn from the
data presented.

Kenai Peninsula

The existence of very low densities of sea otters along the east
side of Resurrection Bay and the Chiswell Islands seems to have
been confirmed. (Figure 1 and 9). As higher densities occur
nearby, it can be concluded that these areas contain relatively
low quality sea otter habitat.

Sightings of sea otters along the south side of Kachemak Bay
show a slightly higher number of sea otters than observed on the
October 1976 helicopter survey and probably more accurately
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Figure 2

Survey Trackline and
sea otters sighted 13-14
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Figure 3 Survey Trackline and Sea
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20 May 1976
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Figure 9 Survey Trackline and
sea otters counted
8 June 1976
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Figure 11  Survey Trackline and
sea otters counted 8 and

10 June 1976
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~ Sea otter observations
St.. Augustine Island

March 5, 1976

A shoreline survey of St. Augustine Island vas conducted
by the Fish and Game utilizing a Grumman "Goose" with Marren
ballard, Game Biologist II and David Erickson, Technician III
as observers.

The area surveyed was from the storm zone out to 200
meters from the plane on the seaward side.

A total of 50 sea otter were sighted on a sandy beach
along the northwest side of the island. About half of the
otter took to the water as we approached in the plane, swim-
ming in very close contact with one another, -

Sea otter observations
Kachemak Bay

March 1976
Date Location | No.
3/4 Mouth of small boat harbor at Homer 1
3/8° Along southern boundary'of crab
sanctuary 6
3/12 Mouth of small boat harbor at Homer 1
3/17 Eastern side of Yukon Island 2

3/23 Bluff Point 4
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Sea otter observations along
the Crab Sanctuary boundary (Lat 59 35' 54")
"~ in Quter Kachemak Bay '

March 30, 1976

A transect was run from the end of the Homer Spit along
the Crab Sanctuary boundary out to the boundary of Kachemak
‘Bay in order to census seabirds and marine mammals.

Observations were recorded a1ohg the entire transecﬁ
(26.7 nautical miles) out to a distance of 200 meters on each
side of the boat.

The vessel used was the M/V Enforcer and observations were
made from atop the wheel house which is approximately 15 ft.
off the water. The sea was rather rough making observation
more than 200 meter very difficult. - .

A total of 30 sea otter were seen with the first being
sighted about % mile from the end of the spit and the last
group near the end of the transect, Most of the otters were
in groups of 4 to 6 spread somewhat evenly throughout the area.
None were observed feeding.
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Sea otter observations during the
winter sea bird survey of
lower Cook Inlet

Feb. 9, 10, and 18, 1976

This survey was conducted by the Department of Fish and Game
utilizing a de Havilland “Beave:" with Paul Arneson, Game Biologist
III, Warren Ballard, Game Biologist Il and David Erickson, Tech-
nician I1I, as observers.

The survey was flown from Cape Douglas to the We.t Foreland
on the western side and from Gore Pt. to the Fast Foreland on the
eastern side. The elevation was 100 ft. with an average speed of
80 knots.

The extent of the survey included the area from the storm
zone of the beach out 200 meter past the plane.

Date Area ' No. of sea otter
Adults Young

2/° Taylor Bay , 3

" Western shore of Port Dick .9 1
2/10 Large cove east of Rocky Bay 1

" Western shore of Rocky Bay 3

o lead of Rocky Bay 1

" Windy Bay .6

N Chugach Bay 10

" Between Chugach Bay and East Chugach Island

" East Chugach Island 14

" Elizabeth Island 10 1
" Perl Island 5*

g Between Port Chatham and Chugach Bay 6 1
" Koyuktolik Bay 17

. Pt. Bede to Russian Pt. 14

i Port Graham 23

" Dangerous Cape to Seldovia Bay 6

" Gray Cliff to Barabara Pt. 14

" Hesketh Island ) 1

" Yukon Isiand 3

" Aurora Lagoon to Bear Cove 1

Total 222 3

*

incomplete survey due to malfunction of recorder
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represents the distribution of sea otters in the area. This
distribution is typical of the front of an expanding population.

The systematic survey of the area between Kachemak Bay and

Anchor Point (figure 6) and recent sightings demonstrate that

the offshore population of sea otters is larger and more

widely distributed than previously believed. A Téliable
population estimate is not possible from the data, however,

it would appear that over 400 sea otters occupy the area and

their numbers are increasing. No pups have been reported in this
area suggesting that this group is composed of sexually inactive
animals probably mostly "surplus" males. Such animals are usually
the first colonizers of vacant habitat. Their numbers increase
through immigration from adjacent areas of high density rather than
through reproduction in the recently populated area. 1t may take
several years for a significant level of reproduction to develop
in this area.

The survey apparantly did not cover all of the presently occupied
habitat as sea otters were seen near the ends of the tracklines
and on both the first and last trackline. Sea otters are capable
of feeding in 40 fathoms and in rare cases over 50 fathoms of
water although most normally remain in 30 fathoms or less. De-
pending on the availability of food large areas of lower Cook
Inlet contain potential sea otter habitat. Many of these areas
coincide with proposed lease areas.

Barren Islands

Neither survey of the Barren Islands was considered satisfactory.
Conditions were unacceptable on 20 May although several pods
were Seen., The water was unusually calm on 10 June, however,

the animals were scattered and shadows from high cliffs impaired
visibility.

Several counts of over 300 sea otters have been made since the
1950's. The distribution and approximate abundance appear to have
changed little since that time. The population is probably at
carrying capacity. All surveys have indicated a concentration

of sea otters south of Ushagat Island.

This population may have contributed significantly to the
repopulation of the Kenai Peninsula in the 1960's and perhaps
the Afognak area in the 1950's. It may still contribute
animals to these areas, however, its role in the process of
repopulation of former sea otter habitat appears less
significant today.

Kodiak
The March and June surveys more clearly defined the present

limits of the northern Kodiak sea otter population. As indicated
in the annual report high densities of sea ottars occur as
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far south as Marmot Island on the east side of the archipelago
with small numbers scattered throughout Marmot Bay to the vicinity
of the town of Kodiak. The population appears to have expanded
its range somewhat further south than originally believed on the
west side of the archipelago. Substantial numbers occur between
Cape Paramanof and Uganik Island indicating that.the group
previously located in the Noisy Islands represents the "front"

of the population rather than an isolated subpopulation.

No significant population appear to inhabit the remainder of
Kodiak Island although scattered animals do occur in several
areas.

Coverage of the southern Kodiak, Trinity Islands and Chirikof Island
area was inadequate but the 13 March survey did contribute
significantly to our limited knowledge of this population. The
survey indicated a concentration south of Tugidak Island and

other sightings suggest significant numbers north of Tugidak.

Small numbers have been seen between Tugidak and Chirikof
Islands. The area of potential sea otter habitat in this area
is vast and it appears sea otters use much of the area. The
population is probably considerably larger than indicated and
is growing. This area is an extremely important one to
marine mammals and should be systematically surveyed prior to
leasing of tracts in the immediate vicinity.

Kamishak Bay

The April 1 survey was the first attempt to systematically

cover all of Kamishak Bay on a sea otter survey. From this and
pPast partial surveys it appears that sea otters move throughout
the area within the 20 fathom curve; however, there is normally

a concentration around the north and west sides of Augustine
Island. On this particular survey many sea otters were associated
with patches of drift ice and a total of 17 were actually

hauled out on ice.

Potential habitat extends accross Cook Inlet in some areas,
There is a possibility of interchange of sea otters between
Kamishak Bay and the area west of Homer. A strong possibility
exists that some of the sea otters near Homer immigrated from
Kamishak Bay although some almost certainly came from the Port
Graham area which appears to have suffered a reduction in sea
otter numbers in recent years.

This population is known to extend around Cape Douglas with a
concentration of over 200 in the vicinity of Shakun Rocks.

A recent survey of the area west of Cape Nukshak indicated that
this population has not expanded its range west of there
although it is expected to do so in the future.
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VI.

Problems encountered/recommended changes

Generally the information gathered to date provides an adequate
basis for OCS related decisions affecting sea otters within the
study areas. The one exception is the area south of Kodiak
Island which could not be completely surveyed with available
funds. )

Several areas outside of the study area should be examined in

more detail. Specific concerns are the apparant expansion of
sea otter range from the area south of Hinchinbrock Island
toward the Copper River Delta, the recent sightings of sea
otters in the vicinity of Icy Bay, and the tenuous status of
several small populations in the Fox and Krenitzin Islands
adjacent to the Aleutian Shelf Lease Area.

Problems encountered on this project include limited funding
which has been largely overcome by coordination with RU #243 and
by assistance from other funding sources. Data management was
severely hampered by the failure of the Contract data manager

to provide final formats until very recently. Poor design of the
formats has complicated the process of data submission. Much
time that could have been devoted to field work or data analysis
has been wasted in the data management process. All available
data will be submitted in the assigned formats in the near future,
however, the annual and final reports are expected to provide more
useful compilations of data.

Estimate of funds expanded

$11,075.00
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I. Task Objectives

To estimate the size of the population of sea otters which inhabits
the waters north of Unimak Island and the Alaska Peninsula and to determine
its current distribution.

II. Field or Laboratory Activities

No field activities were conducted under this research unit during this
quarter. A single transect was flown through the area on 14 June 1976
during the return trip from a survey conducted under RU #243.

The primary field work under this unit is scheduled to begin 27 July 1976.

All efforts to the present have been devoted to selection of tracklines,
platform, observer configuration and data recording formats.

ITI. Results

Observations made on 14 June and reports from other biologists indicate
that the main population remains concentrated in the southwestern portion
of its range. Therefore, the survey which is scheduled to commence

27 July will be concentrated between Cape Leontovitch and Cape Sarichef.
The area between Port Heiden and Cape Leontovitch will be surveyed less
intensively.

The survey will be made from the OAS Turbo Goose. Strip transects will
be flown at an altitude of 200 feet along north — south tracklines every
5 minutes of longitude between Cape Sarichef and Cape Leontovitch.
Tracklines will be broken into 5 minutes of latitude segments and will
extend to the vicinity of the 40 fathom curve. Two pairs of observers
will be used. One pair will count all sea otters in a limited strip
(Probably 0.1 nm) to either side of the aircraft. Transect width will
be determined with the aid of an inclinometer specifically designed for
the survey. The second pair of observers will count all sea otters
within sight of the aircraft to provide a basis for stratifying the area
and to determine if unusual concentrations are missed in the narrow
transects. Bechevin Bay, Izembek Lagoon, Moffet Lagoon and the shoreline
of Amak Island will be surveyed separately-

IV, Preliminary Interpretation of Results

None

V. Problems encountered/recommended changes

None
VI. Estimates of Funds Expended

$0
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I. Task Objectives

The task objectives which were particularly emphasized during this
quarter were the determination of population numbers and distribution,
seasonal and annual movements, population productivity and food habits.
Population numbers and distribution was investigated thtough two complete
aerial surveys of the Gulf of Alaska and by observations made during com—
bined harbor seal (RU #229) and sea lion collecting trips. Seasonal and
annual movements were studied through the use of aerial photo surveys,
collecting trips and branding operations. Material was collected for the
study of population productivity and food habits through the use of
vessels in selected areas of the Gulf.

Due to an extremely heavy field schedule for all investigators involved,

much of the information and material collected during the quarter remains
unanalyzed. A large proportion of the next quarters activities involves

analysis of this information and material.

11. Field Activities

A. Aircraft and Ship Schedule

1. Grumman widgeon aircraft, private charter.
a. March 1 through March 19

2. M. V. Resolution, ADF&G vessel charter.
a. April 11 through April 22

3. Grumman widgeon aircraft, private charter.
a. May 20

4. R, V. Surveyor, NOAA Vessel.
a. May 24 through June 3

5. Grumman widgeon aircraft, private charter.
a. June 7 through June 16, 1976

6. Bell Jet Ranger helicopter — private charter.
June 21 through June 30

B. Scientific Parties

1. March 1 through March 19

a. Donald Calkins, Alaska Department of Fish and Game
Principal Investigator

b. Karl Schneider, Alaska Department of Fish and Game
Observer

160




Roger Aulabaugh, Alaska Department of Fish and Game
Observer and recorder

Charles Irvine, Alaska Department of Fish and Game
Observer and Recorder

'

April 11 through April 22

a.

Kenneth Pitcher, Alaska Department of Fish and Game
Principal Investigator

Donald Calkins, Alaska Department of Fish and Game
Principal Investigator

Roger Aulabaugh, Alaska Department of Fish and Game
Collecting crew

Roger Smith, Alaska Department of Fish and Game
Collecting crew

Ben Ballenger, Alaska Department of Fish and Game
Collecting crew

20, 1976

Donald Calkins, Alaska Department of Fish and Game
Principal Investigator

Karl Schneider, Alaska Department of Fish and Game
Observer and Recorder

Dave Ericksen, Alaska Department of Fish and Game
Marine Bird Observer
24 through June 3, 1976

Kenneth Pitcher, Alaska Department of Fish and Game
Principal Investigator

Donald Calkins, Alaska Department of Fish and Game
Principal Investigator

Roger Aulabaugh, Alaska Department of Fish and Gamne
Observer and Collecting Crew

Walt Cunningham, Alaska Department of Fish and Game
Observer and Collecting Crew

Kathy Frost, Alaska Department of Fish and Game
Observer and Collecting Crew
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5. June 7 through June 16

a. Donald Calkins, Alaska Department of Fish and Game
Principal Investigator

b. Karl Schneider, Alaska Department of Fish and Game
Observer and Recorder

¢. Roger Aulabaugh, Alaska Department of Fish and Game
Observer and Recorder

d. Dave K-—m—rw- , Alaska Department of Fish and Game -
Marine Bird Observer
6. June 21 through June 30

a. Donald Calkins, Alaska Department of Fish and Game
Principal Investigator

b. Roger Aulabaugh, Alaska Department of Fish and Game
Branding Crew

¢. Roger Smith, Alaska Department of Fish and Game
Branding Crew

d. Walt Cunningham, Alaska Department of Fish and Game
Branding Crew

e. Ben Ballenger, Alaska Department of Fish and Game
Branding Crew

f. Dave Hardy, Alaska Department of Fish and Game
Branding Crew

g. M. J. Cunningham, Alaska Department of Fish and Game
Branding Crew

h. Francis Palmer, Alaska Department of Fish and Game
Branding Crew

i. Al Franzmann, Alaska Department of Fish and Game
Branding Crew

j. Julius Reynolds, Alaska Department of Fish and Game
Branding Crew

k. Donald Cornelius, Alaska Department of Fish and Game
Branding Crew
C. Methods
1. Photo surveys
a. The method of photographic surveying involves flying

by rookeries and hauling areas at an altitude of 100
to 200 m and photographing all hauled out sea lions
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with a hand held 35 mm motor driver camera. Sea lions

are counted from mosaics constructed from the developed
slides.

2. Collecting sea lions sample

a. Sea lions are collected through the use of skiffs ,
working off larger vessels. Collection of individuals
is biased towards animals in the water to facilitate
food habits studies.

3. Sea lion Branding

a. Sea lion pups were branded with a hot iron cattle
type brand on the right front shoulder. The brands
consisted of gothic style letters which were heated by
propane torch.

Sample Localities
1. Photo surveys

a. All known sea lion rookeries were photographed as visual
counts made from Cape Spencer to Unimak Pass.

2. Collecting Trips

a. Sea lions were collected from the eastern Kenai Peninsula,
the northern portion of the Kodiak Archipelago, Cape St.
Elias and Middleton Island.

3. 8Sea Lion Branding

a. Sea lion pups were branded at the following 6 rookeries
in the Gulf of Alaska:

. Marmot Island - Off Afognak Island

Sugarloaf Island — In the Barren Islands

. Outer Island - Kenai Peninsula

Fish Island - In the Wooded Islands off Montague Island
Seal Rocks - In Hinchinbrook Entrance

Pinnacle Rock - At Cape St. Elias

o PN =

Data Collected or analyzed
1. Table 1. shows the sea lion surveys completed to date with
visual estimates of animals present. No photo counts are

available for either survey.

2. Sea lion collecting has resulted in our obtaining a total of
38 sea lions during the quarter.

3. Table 2. gives totals of sea lions branded
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Results

1. Results of the photo surveys are presented in Table 1.

2. Results of collecting of 38 sea lions: No results presently available
3. Table 2 shows the results of the branding operation

4. Recovery of branded animals -

As of this writing we have a total of 4 separate sightings of sea

lion pups which were branded in 1975 on Sugarloaf and Marmot Islands.
The first re-sighting of 1975 branded pups occured in the Chiswell
Islands on the eastern Kenai Peninsula. On April 13, 1976, 27 branded
animals were observed in the area of the Chiswells. It was not possible
to determine if these animals were accompanied by their maternal

cows. 1In several instances, the branded animals were with groups of
either an agregate of sub-adult sea lions and adult cows or large
groups of animals which appeared to be the same age class. In no case
were branded animals seen with groups of adult bulls, in fact, very
few large adult bulls were present in the area of the Chiswell Islands
during our visit in April. All branded animals observed which had
readable brands were branded with an X. This indicates they were born
and branded on Sugarloaf Island in the Barren Islands. Some of the
brands were not readable.

The second sighting of a branded animal took place on Pinnacle Rock

at Cape St. Elias on May 27, 1976. One animal was collected with the
X brand on the left front shoulder and three others were sighted.
Again this indicates sea lions born and branded at Sugarloaf Island in
the Barren Islands in 1975.

The third sighting of a branded sea lion was made at Pinnacle Rock
on June 26, 1976. This animal was clearly an 0 brand which indicates
it was branded on Marmot Island in 1975.

The fourth and last sighting of a branded sea lion was at Seal Rocks

in Hinchinbrook Entrance. This brand was only briefly observed and
was not readable.

Preliminary Interpretation of Results

Since very little laboratory analysis of specimen material was
accomplished no preliminary interpretation of results are available
on the collected sea lions.

The photo survey analysis is not complete for the June or March surveys
80 no interpretations are possible on the survey material either.

All of this information will be reported on in detail with full
analysis in the final report at the end of the contract period.

Re-sightings of branded sea lions had yielded some very valuable
information. It is apparant that Sugarloaf Island in the Barren Islands
and Marmot Island are extremely critical habitats for sea lions. These
two small Islands have a breeding population whose range extends over
much of the Northern Gulf of Alaska. It is quite likely that many of the
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VI.

sea lions that utilize the non~breeding areas found in the Gulf,
particularly those wintering areas of the northern Kodiak, Kenai

or Marmot Island.

The longest movement of a single sea lion so far recordéd in this
study is that of the yearling which was branded on Marmot Island and
sighted at Cape St. Elias. This represents a straight line distaace
of approximately 237 miles. The coastline between the two locations
has 40 different rookeries and hauling areas which this sea lion could
have visited,

Problems encountered/recommended changes

A. None of any great significance

Estimate of funds expended

Funds expended or committed to March 31 - $114,000
Funds expended on photo surveys - $11,000

Funds expended on collecting trips - $10,000

Funds expended on branding - $14,000

Funds expended on miscellaneous ~ $3, 000
(Supplies, travel, perdiem etc.)

-

HOoOw >

Estimate of total funds expended or committed - $152,000
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TABLE 1.

Gulf of Alaska

(1)

- Visual estimates of sea lions on rookeries and hauling areas in the

ROOKERY OR MARCH 1976 VISUAL JUNE 1976 VISUAL
HULLING AREA ESTIMATE ESTIMATE REMARKS
Venisa Point O‘ 0 N
Harbor Point 2 60
Cape Fairweather 150 0
Sitkagi Bluffs 200 0
Pinnacle R. K. (Plus) 450 1,475
Middleton Island 130 2,500
Fish Island. 795 750
Seal Rocks (PWS) 2,500 1,250
) Porpoise Rocks 0 0
Fox Point 0 0 ‘{Probably not a true hauling arca -
H;(nowles Head 0 0 Probably not a true hauling are-:_
" Glacier Island 150 0 Winter hauling area
Perry Island 225 0 Winter hauling area
Point Eleanor 250 0 Winter hauling area T
The Needle (PWS) 1,000 400 o
hLatc_wuch_e Island 0 0
HDanger Tsland 0 0
Point Elrington 3,500 400
Cape Puget 0 60
Tape Junken 0 0
_Barwell Island 0 0
Rugged Island - -
Hive Island 0 0
“Chat island 0 0
Chiswell Island 4,000 900
Seal Rocks (Kenai) 150 No Estimate
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TABLE 1 - Continued

(2)

ROOKERY OR MARCH 1976 VISUAL JUNE 1976 VISUAL
HULLING AREA ESTIMATE ESTIMATE I(E}Ij\lms
Outer Isliand 2,07;’) 2,475
Nuka Point 0 0
Gore Point 375 + 500
E Chugach Island " iOO 0
Perl Island 8 40
Nagahut Rocks 75 175
Cape Elizabeth 60 100
Flat Island 0 | 0
'W Awatuli Island 0 -
Sugarloaf Island 350 3,200
Sud Xsland 0 2
Rocks SW of Sud Islanﬁ 975 650
S84 Point Ushagat Isl. 0 650
N¥ Point Ushagat Isl. 0 75
Latax Rocks 80 " 700
Sea Otter TIsland 45 400
Tonki Cape 0 1
Sea Lion Rocks (Kodial  -225 325
Marmot Island 3,500 5,800
Long, Ysland 22 0
Cape -Chiniak 400 375
Ugak Island 0 0
Gull Point 100 130
Cape izarnabas 200 300
Twoheaded Island 1,500 1,000
Sundstrom Island 0 0

167




TABLE 1 - Continued

(3)

ROOKERY OR

MARCH 1976 VISUAL

JUNE 1976 VISUAL

HULLING AREA ESTIMATE ESTIMATE R'F_JI*}ARKS
Cape Sitkinak_‘ 306 25(')“_“ L
Chirikof Island 2,000 1,800
Nagai Rocks 950 350
Bert Point 0 0
Cape Hepburn 0 0
Outer Seal Rocks 0 0
Cape Tkolik 1,100 3
Tombstone Rocks 0 - 190
Kiddle Cape 0 40
Sturgeon Head 25 0
Cape lUgat 75 0
" Noisy Islands 0 0
Malina FPoint 0 9
Raspberry Str. 0 0 _
N. Steep Cape 250 0 ) o
Cape Paramanof -0 0 )
Cape Nukshuk 0 0
Cape Ugyak 0 0
Cape Gull 20 200 Rocky Island of Cape Gull
Takli Island 100 - 2,000 Little Island of Cape Iktugitak
Puale Bay i 1,000 2,585
Ugaiu;hak Island | 0 125 Rock SE of Island
Cape Kujlik 0 0
FoggyL Cape 0 0
Sutwik Island 40 4 ,
Kak TIsland 0 0




TABLE 1 - Continued

ROOKERY OR

MARCH 1976 VISUAL

JUNE 1976 VISUAL

HULLING AREA ESTIMATE ESTIMATE REMARKS
v

Atkulik Island O 0 e

Chowiet Island 2,500 Not Surveyed

Seal Cape 0 ! 4]

Mitrofania Island 0 0

Spitz Island 0 17

Kupreanof Point 0 0

The Whaleback 0 0

The Haystacks 0 0 .

Castle Rock No Estimate 250 ,

Atkins Island No Estimate 3,500

Simeonof Is]:and 0 0

Chernabura Island - 1,150

Twins 0 0

Nagai Ysland No Estimate 375

Sea Lion Rocks 260 160

Unga Island "0 0

Wosnesenski Island 0 0

Jude Island 0 175

Hanasieoter' 123 1,180

Cherrfi Island 0 0

Clubb.ing Rock 0 600

South Rock 0 632

Bird 1sland Not Surveyed 90

Rock Island Not Surveyed 30

Cape Lutke Not Surveyed 0
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'TABLE 2 = Results of Branding Sea 1ioﬁ pups in the Gulf of Alaska, June 1976

ROOKERY NUMBER BRANDED ESTIMATE OF PUPS PRESENT

Quter 1 249 750 ; _
Fish 1_ 29 35 .
Seal Rocks 316 ‘ 500

Pinnacle Rock 23 25

Sugarloaf Island 1,443 4,500

_Marmot Island 3,669 5,000
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FIFTH QUARTERLY REPORT

TITLE: The Relationships of Marine Mammal Distributions, Densities and
Activities to Sea Ice Conditions in the Bering, Chukchi and
Beaufort Seas

PERIOD: 1 April 7976 - 30 June 1976

PRINCIPAL INVESTIGATORS: John J. Burns, Alaska Department of Fish and
Game; Francis H. Fay, Institute of Marine
Science, University of Alaska; Lewis H. Shapiro,
Geophysical Institute, University of Alaska

I. TASK OBJECTIVES: To determire the relationships cf marine mammal
distributions, densities and activities to sea
ice conditions in the Bering, Chukchi and Beau-
fort seas.

IT. FIELD AND LABORATORY SCHEDULE: Field work in all areas - compila-
tion of existing data - evaluation
of satellite imagery.

ITI. RESULTS: A. During this quarter, the principal investigators par-
ticipated in the following field programs:

Bering Sea ice front cruise of NOAA 0SS SURVEYOR
Bering Sea cruise of the Russian vessel ZAGORIANY
Bering Sea ice front-aircraft survey

Kotzebue Sound to Barter Island - aircraft survey
of landfast ice and pack ice in some areas.

oMo —
. s s e

Ground truth regarding both ice conditions and mammal
occurrences required for this project were obtained
during these activities. For details refer to reports
of RU #194, 232 and 230. Data for this project was
also acquired during the surveys conducted at Cape
Lisburne by T. J. Eley under RU #230.

B. Compilation of unpublished field data from old notes
by Burns and Fay is nearing completion. Compilation
from unpublished notes by other members of the Alaska
Department of Fish and Geme is in progress.

C. Calculation of the late spring geostrophic wind field
in the Bering Sea has been completed and the results
are being analyzed in connection with the "ice remnant"
problem referred to in the annual report of this pro-
ject.

D. A survey of the occurrence and persistence of major
features of the ice-cover of the entire study araa,
pased upon study of NCAA satellite imegery, is in
progress. This is projected for compictien during
the present quarter,
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FIFTH QUARTERLY REPORT (Cont'd) Page 2

'E. The digital tapes of one LANDSAT image which includes
several ice environments have been acquired. These
will be used for further studies of methods of extract-
ing relevant information from the imagery. Most of the
required programming has been done and the actual
investigation is in its preliminary stage.

IV. PRELIMINARY INTERPRETATION: None
V. PROBLEMS ENCOUNTERED/RECOMMENDED CHANGES: None
VI. ESTIMATED FUNDS EXPENDED: Approximately $30,000 this quarter.
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MARINE BIRDS
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MARINE BIRDS

Research
Unit Proposer Title
3/4 Paul D. Arneson Identification, Documentation, and
ADF&G Delineation of Coastal Migratory
Bird Habitat in Alaska
38 Joseph J. Hickey A Census of Seabirds in the Pribilof
Russell Lab. Islands
U. of Wisc.
77 F. Favorite Ecosystem Dynamics - Birds and
W. B. McAlister Marine Mammals
NWFC/NMFS
83 George L. Hunt, Jr. Reproductive Ecology of Pribilof
Dept. of Ecology IsTand Seabirds
& Evolution., Biology
U. of Calif,
96 Samuel M. Patten, Jr. Breeding Ecology of the Gulf of Alaska
Linda Renee Patten Herring Gull Group (Larus argentatus X
Johns Hopkins U, Larus glaucescens)
108 John A. Wiens Community Structure, Distribution, and
Dept. of Zoology Interrelationships of Marine Birds in
Oregon State U. the Gulf of Alaska
172 Robert W. Risebrough Shorebird Dependence on Arctic Littoral
Peter G. Connors Habitats
Bodega Marijne Lab.
U. of Calif.
215 George Mueller Avifaunal Utilization of the Offshore
IMS/U. of Alaska Island Area Near Prudhoe Bay, Alaska
237/ WiTliam H. Drury Birds of Coastal Habitats on the
238 Mass. Audobon Soc. South Shore of Seward Peninsula
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I. Task Objectives

1. 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, Beaufort Sea and

Chukchi Sea, and on barrier islands in the Beaufort Sea.

2, 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, Beaufort Sea and Chukchi Sea; and on
barrier islands in the Beaufort Sea. Identify critical
species particularly in regard to possible effects of o0il and

gas development.

3. Describe dynamics and trophic relationships of selected

species at coastal study sites on the Beaufort Sea.

I1II. Field Activities

The report of activities in the Beaufort and Chukchi Seas will

be completed by George Divoky, Alaska Department of Fish and

Game, Fairbanks.
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A, Schedule

1. Not reported in the April 1, 1976 Quarterly Report was
the completion of the survey in the Kodiak Archipelago.
On March 22-24 a State of Alaska chartered Grumman Goose
was utilized to complete the survey of Kodiak Afognak,

and Shuyak Islands.

2,  On April 1, 1976 the Office of Aircraft Services "Super"
Goose, the "Aleutian Goose' was used in pelagic surveys
in the Kamishak Bay and outer Kachemak Bay regions of

Lower Cook Inlet.

3. From April 30 to May 8 a Chitina Air Service Cessna 185
and Gulf Air Service Cessna 180 were used for bird surveys

from Cordova to Cape Fairweather.

4. Surveys from the Kvichak River to Cape Newenham in Bristol
Bay were completed May 17-20 using a Cessna 185 of Charlie

Allen's Flying Service.
5. Partial habitat mapping and bird observations were made

on the south side of the Alaska Peninsula from June 14-16

using a Peninsula Airways Grumman Widgeon.

179




B. Scientific Party
1. Three secondary observers were used f;; the three day
survey of Afognak-Shuyak Islands. William Donaldson,
Alaska Department of Fish and Game, Kodiak, Alaska;
Richard MacIntosh, National Marine Fisheries Service,
Kodiak; Vernon Berns, U. S. Fish and Wildlife Service,

Kodiak National Wildlife Refuge, Kodiak.

2. For the lower Cook Inlet survey, David Erikson, Alaska
Department of Fish and Game, Homer was the secondary

observer.

3. On April 30, M. E. (Pete) Isleib, on contract to U. S.
Fish and Wildlife Service, was the second observer for
surveys of the Copper River Delta. From May 1 to the
present Dévid Kurhajec, Alaska Department of Fish and
Game technician has been the second observer for all
surveys (3-5 above). 1In all but the June 14-16 survey
Paul Arneson, Alaska Department of Fish and Game, Anchorage

has been one of the two observers used per flight.
C. Methods

As described in the April 1, 1976 Annual Report with Quarterly

summary, & stratified random sampling scheme was used for bird
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surveys in the Kodiak Archipelago. The entire Archipelago was
stratified into eight habitat types and count units within
each type were marked off using identifiable geographic
features to mark the starting and ending points of each unit.
These count units were then numbered and totaled. The habitat

types and total numbers of units were:

Strata Code Stratum Number of Sample Units
A Outside Waters ~ Forested 20
B Inside Waters — Forested 44
C Heads of Bays ~ Forested 4
D OQutside Waters ~ Rock/tundra/alder 46
E Inside Waters — Tundra/alder 86
F Mudflats Heads Bays - Tundra/alder 20
G Estuaries/lagoons 30
H Low Tundra/mud-sand Beach 17

With the help of Dr. Samuel J. Harbo, Jr., University of Alaska
biometrician, relative bird densities for each strata were
decided upon and the minimum number of units to be sampled

was finalized:
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Stratum Density Rating Strata  Number Sampled

A 1 A 4
D 1 B 12
H 2 C 4 (all units)
B 8 D 6
E 8 E 24
F 8 F 6
G 8 G 8
All "C" units to be censused. Total 68

It was felt that weather, time and money would not allow a
complete census of the islands so this stratified-random
sampling design was used. Units to be sampled were selected
using a table of random numbers. Open water portions needed
to be surveyed so an amphibious aircraft was used and an

attempt was made to count all birds within the count unit.

Techniques used in other areas varied with the type of habitat
being surveyed. Amphibious aircraft were used in rocky coastal
areas and single-engine aircraft on wheels along sandy coastline.
Aircraft speed varied from 80 to 120 knots but an altitude of

100 ft. (30m) was maintained as much as possible.

Observers were used on both sides of the aircraft. While
surveying long, straight beaches the aircraft flew slightly

seaward of the waterline and the shoreside observer enumerated
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all birds visible to the beach ridge. The oceanside observer
recorded all birds within 1/8 mile (200m) of the aircraft and
noted concentrations outside of this zone. In extensive
egstuaries where total counts were not possible, transects were
flown at equidistant intervals and birds were recorded by both
observers within 1/8 mile of the aircraft. Upland vegetation

inundated by storm tides was also surveyed.

All observations were recorded on cassette-type tape recorders.
Information recorded was: bird identification to lowest taxa
possible (order, family, genus, species); bird numbers, habitat
type in which the bird was found and other information including
activities, sex, color phase, etc., 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 change. Time was recordéd

each time a new station is started and ended.

Because of the speed at which observations must be made from
aircraft, only a limited number of environmental parameters
were recorded. Choppy water and diving birds made species
identification and number estimation difficult. Photographs
were taken where it was practical-largely for enumeration of

large flocks.
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A second survey was conducted at higher altitudes (300-400 ft)
to map habitat types and to denote the storm F}de line wherever
possible. Mapping was done on USGS 1:63,360 mapé on areas
where this scale map was available. This process is only

conducted once per area but cannot be done until late May or

June in most areas.
Localities See attached maps (Figures 1-5).
Data collected

In the Kodiak Archipelago 28 randomly selected plus three
other count units were completed during this report period.
About 30 species were seen in six habitat types. In this

survey a definite trackline was not followed.

During the pelagic surveys in Lower Cook Inlet 450 mautical
miles were covered in Kamishak Bay and 118 nautical miles in
outer Kachemak bay. Fifteen species were recorded in these

open water transects.

Over 800 miles of shoreline were flown from Cape Fairweather

to Cordova in Northeast Gulf of Alaska surveying birds and
mapping shoreline. Approximately 45 species were observed in

at least eight habitat types. 1In addition 150 miles of transects

were flown in the Copper River Delta region.
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On the north side of Bristol Bay 500 miles of shoreline
(including Hagemeister Island) were surveyed andémapped. The
other Walrus Islands (40 miles of shoreline) were mapped only.

Again 45 species were observed in about eight habitat types.

Approximately 540 miles of shoreline along the south side of
the Alaska Peninsula were mapped and miscellaneous bird
observations made by Dave Kurhajec while accompanying a marine

mammal survey crew.

TI1. The final format for data processing is the final stages of acceptance
by NOOC/EDS. Therefore, no survey data has yet been transcribed.
It is hoped that all surveys will be transcribed and amnalyzed by

the next quarterly report.

On shoreline surveys of the Kodiak Archipelago, the 28 randonly
selected count units surveyed in early March meant 76 total units
were surveyed. Densities of birds appeared to be substantially
less in the forested bays of Afognak-Shuyak Islands in comparison
with non-forested areas on Kodiak Island but absolute numbers are

not yet known.
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Preliminary analysis of the pelagic surveys in Lower Cook Inlet
indicated marked differences in species composition and densities
between Kamishak and outer Kachemak Bays (Table 1.) Most of the
eiders within Kamishak Bay transeccts were Common Eiders (Somateria
mollissima) and several thousand more were observed outside the

transects in the vicinity of Augustine Island. The majority of

alcids observed were murres (Uria sp.)

Table 1. Differences in bird densities and species composition

between Kamishak and outer Kachemak Bay. April 1, 1976.

Kamishak Outer Kachemak

% Eiders 54 13

% Scoters 2 67

% Total Seaducks 87 81

(includes unid.)

Alcids Tr. 18

Cormorants and Loons 1 1

Gulls 12 1
Birds/Km? 21.4 60.9

During surveys from April 30-May 8 in NEGOA, staging areas for
shorebirds were noted since the peak of spring migration was
occurring for many shorebird species. The majority of migrant

waterfowl had already passed and the arctic tern migration was just
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commencing. Many loons and notable numbers of dark phase parasitec

jaegers (Sterorarius parasitius) were also observed as well as

resident gulls. Inclement weather precluded survéiing on several

days but did not appear to deter bird migration.

Fewer shorebirds (than expected) were observed in north Bristol Bay
during surveys on May 17-20 but large numbers of waterfowl were
staging in lagoons, fluvial floodplains, and nearshore coastal
waters. Most noteworthy were large numbers of greater scaup

(Aythy marila) in nearshore saltwater along with scoters and

meagansers. Most inland ponds were still frozen and the ducks were
likely waiting for spring breakup before leaving coastal waters.
Many loons and grebes were also present on nearshore waters along

with alcids and larids in the vicinity of their breeding colonies.

Habitat types mapped in Bristol Bay are summarized in Table 2. A
notable change in habitat types appears to occur in the Togiak area
and further analysis will reveal if bird densities and species

composition are reflected by this change.

The primary purpose of the June 14-16 flights was to survey marine
mammals. Therefore, few bird observations were made and only
partial habitat mapping was accomplished. An estimated 47,600
alcids, shearwaters and kittiwakes were observed one mile offshore

just north of Izembek Lagoon.
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Table 2. Quantity of wvarious habitat types for the beach of the north side of Bristol Bay, Kuichak River to

Cape Newenham and Walrus Islands.

Shoreline in Miles

Area in Square Miles

Mud Mud Sand Gravel Rock Sand Gravel Rock Sand Gravel Rock Mud Sand Mud Mixed Elymus
& & & & & & Flats Tlats & TForbes
Sand Rock  Rock Sand Gravel Sand Gravel Sand (Inter-
Flats tidal)
Cape Horn to 246.7 3.5 34,1 10.25 27.38 19.78 19.69
Etolin Point
Etolin Point 81.3 0 16.7 23.80 0 4.62 59.38
to Dillingham
Dillingham to 95.0 3.3 30.1 45.10 .05 0 55.27
Cape Constantine
Cp. Constantine 0 0 40.8 0 2.6 0 3.8 3.54 .27 0 21.57
to Tvativak Bay
Tvativak Bay to 0 0 12.2 0 2.1 9.0 3.6 0.9 l.4 0.94 .24 0 9.45
Right Hand Point : :
Right Hand Point 5.1 O 7.6 0.9 10.9 0.7 5.1 9.4 0.24 o 0 5.78
to Togilak :
Togiak to 0 0 13.8 1.6 0.3 4.3 Q.61 .71
Tongue Point
Tongue Point to 4] 0] 24,1 2.1 1.9 8.6 2.73  1.21
Asigyukpak Spit
Asigyukpak Spit 0 o] 17.2 1.1 18.7 0.3 0.6 5.3 2.64
to Cape Newenham :
Hagemeister Is, ¢ 0 48.4 3.0 6.5 1.4 0.6 2.7 0.2 1.5 3.92 0.69 3.3
Summit Is. 1.4 1.5 3.5
High Is. 1.3 1.6 1.3 2.8 3.1 0.07
Crocked Is, 3.6 0.8 4.3 0.4 1.2 1.5 0.09
Round Is. 1.2 1.7 1.7
Total 206.1 6.8 251.3 7.0 53.6 13.1 24.2 3.6 23.8 0.6 12.8 83.87 27.94 28.32 177.950 5.30




IV, Interpretation of results.

No interpretation will be attempted until the data 1§ transcribed

when the data processing format is finalized by EDS.

V. Problems ~ nothing noteworthy.

VI. Estimate of funds expended.

Salaries _ $ 9,750
Per diem/travel 2,000

Logistics (air charter, etc.) 9,000

Commodities 750
Equipment 114
Total $21,614
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RU# 38

NO REPORT SUBMITTED

The principal investigator is in the field.
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QUARTERLY REPORT

I. Task Objectivés:

.To develop an ecosystem model of the Eastern Bering Sea, which
will aid in multispecies and multidisciplinary decision making
processes and specially depict the effects of man's activity
(fishing, gas and oil developments, etc.) on the dynamic changes
and balances in this marine ecosystem. The first year task required
the development of a conceptual model with emphasis on a submodel of
two dominant species in four different ecological groups.

L4

II. N/A

IIT. Results:

Based on concept development and design of an advanced numerical
dynamic marine ecosystem modél during previous quarters, an eight-
component marine ecosystem model was programmed for Eastern Bering
Sea during this quarter. This computer program contains two mammal
species (fur seal and bearded seal), two bird speciles (shearwater and
murres), two fish species (pollock and herring) and two zooplankton
subgroups (copepods and euphausids). By necessity this submodel became
a considerable program (over 2000 cards deck). A 16 x 16 point array
was used (Fig. 1) with a grid size of 92.25 km. The model requires
33 K words of computer core and about 180 X words of disk storage with

random access. With monthly time-steps it runs in about 45 minutes on
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CDC 3100 computer for a full year computation, Many of the initial
input fields (e.g. the distribution of mammals, birds, etc.) were
obtainéd from the results of the earlier work of this project, as
were various coefficients and constants (i.e. obtained from previous
literature search). A relatively large number of debugging, tuning, -

and preliminary productions runs were made with this model.

IV. Preliminary interpretation of results:

An advanced numerical dynanﬁc ecosystem model has becen programmed
for the Eastem Bering Sea. A nurber of different computer runs of this
model were made, using slightly different inputs (e.g. varying the
initial standing crops of various ecological groups, food composition,
food coefficients, ete.). The results from these runs support a
nunber of hypotheses regarding ecosystem behavior, a few of which are
listed below:

1. The availability of food for medium and hish food chain
components (e.g. pollock, seals) of the ecosystem is determining the
possible maximum standing stockﬁ of’ these components.

2. The interspecies interactions in respect to competition for
food can cause major shifts in ecosystem composition without the inter—
ventlon of the man (e.g. interaction and interchange of small pollock,
herring, capelin and shrimp as major food items for pollock aﬁd some seal
species).

3. The effects of man's actions (except certain interventions during
breeding) are relatively minor on the marine bird ecosystem in conparison

to effects of natural factors. 201




I, Marine mammals in the Bering Sea have greater effect on the
fish components (e.g. pollock) of marine ecosystem than man's actlivity
(fishing).

5. Some fish species have a natural periodicity of abundance,
brought about through relatively complex interaction of food composition
change with age and cannibalism; the magnitude of these changes in
abundance can be large and the length of the periods may be nany.years.

6. The natural decline of a given population abundance can'be
relatively rapid (e.g. within one year), whereas the recovery (increase)
is slow.

7. The lower end of the marine food chain (e.g. plankton) is
seldon s direct 1imiting factor of productivity for a specific
component of the upper levels of the marine food chain but it has a
major large-scale impact in detérmining the general productivity level
of the total marine ecosystem.

8., Many of the data available in the literature on food composition,
fOOd requirements, growth, etc. must be considered as "spot samples"
only and cannot be generalized in space and time. A nurnber of additional
research requirements and priorities are belng identified from the
present numerical model.

This preliminary numerical marine ecosystem model has become more

useful for solving practical (applied) as well as scientific problems

202




than had been previously expected. During the course 6f preliminary
tuning of the model, it was found that many of phe plausible

magnitudes of the standing stocks can be determined with an iterative
procedure (method) within this model. Furthermore, many of the effects
of man's interventions can be evaluated quantitatively with the present
model. Examples of the model. outputs are shown on appended Tigures
(Figs. 2 and 3), as well as a work plan and milestone chart for next
quarter (Fig. 4). A single copy of the computer output of a typical

rn has been furnished to the Juneau OCSEAP office.

V. Problems encountered/recommended changes :

No special problems were encountered, except those pertaining to
various input data, their quality, quantity and general reliability.
The numerical program was conseqdently designed to alleviate some of the
direct data deficiencies. For example, iterative solutions were used
to obtain standing stocks and food consumption and composition wés
computed by considering its availability at any time and location.

The model became more complex and more useful in various ways than

envisioned at the start of this project and no difficulties are foreseen

to fulfill and exceed the originally plamned task.
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Figure 1. Computational grid Jor eastern Bering Sen,
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Figure 4.--Work plan and milestones - Research Unit #77s period 1 April to 30 September 1976

Activity April May  June July August  September Remarks

1. Prograrming of S-component
ecosystem model for Eastern
Bering Ses

a. Programming ——————— %
b, Digitization of input

fields -—X
c. Debugging ~——————

2. Test runs with the model Use of the model
with modified input parameters continues

b

3. Documentation of the model m——————

4. Preparation on interim report on - R R=reproduction
the results (essential findings -
and further research suggestions).
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IT.

Task Objectives

The task objectives for the 5th quarter were:

a)
b)

c)

d)

e)

To arrange logistics ond mail equipment and supplies to St. Paul Island.

To observe the recolonization of the island by seabirds at the start of the
breeding season.

To conduct radial transects by ship in the vicinity of the islands to
determine the distribution of birds at sea.

Conduct aerial surveys of Walrus and Otter Islands by helicopter and to
determine and photograph the numbers and kinds of seabirds using these
islands.

To commence the second field season of studies on St. Paul and set up

work on St. George.

¥ield or Laboratory Activities

A.

Ship and field trip schedule

19 May 1976 ~ Doug Causey arrive St. Paul Island.

2-4 June 1976- Doug Causey on R/V Moana Wave (NOAA vessel).

10 June 1976 - Doug Causey on NOAA 0SS Surveyor Helicopter SU-1.

12 June 1976 - Doug Causey on NOAA 0SS Surveyor Helicopter SU-1.

15 June 1976 - Doug Schwartz and Zoe Eppley arrive St. Paul Island.
19 June 1976 - George Hunt and Molly Hunt arrive St. Paul Island.
25 June 1976 - Molly Hunt to St. George Island until 3 or 7 July.

Scientific Party

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

Molly Warner Hunt, Assistant Specialist, University of California Irvine,
Project Leader

5.D.L. Causey, Research Assistant, University of California, Irvine,
Field observer

Zoe Eppley, Laboratory Assistant, University of California, Irvine, Field
observer '

Doug Schwartz, Laboratory Assistant, University of California, Irvine,
Field observer

Methods

1) Recolonization of the St. Paul seabird cliffs was accomplished by
making usual counts of birds occupying cliff nesting sites at
approximately 5 day intervals beginning 22 May. The cliffs were
counted from 96 separate sites on 7 major cliffs so that variability
within and between areas can be measured.

2) Radial transects by ship were conducted over the tracks outlined in
Figure 1, except that the transects planned for leg two were dropped
as insufficient ship time was available,

Sightings of birds were recorded on a temporary form (Figure 2), but
in future work will be recorded on the standard Bird Sighting Log
(Figure 3) which we also use in California for our BLM sponsored
baseline studies,
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Figure 3 Hunt~-4
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3) Aerial surveys of Walrus and Otter Islands as well as of St. Paul
were made by low altitude helicopter flights. Photographs were
taken on Tri X film with a Nikon camera f{itted with an 80-200mm
zoom lens. 1n addition, on Otter Island, 6 hours were spent on
foot in a detailed survey of the island.

4) Disturbance by aircraft: as the helicopter appreached bird
nesting cliffs, record was kept of the distance at which birds
took flight. We attempted to calculate this distance knowing the
speed of the aircraft and the time elapsed between when the birds
took flight and when the helicopter crossed the top of the cliff.
This proved impossible because of variability in the speed of the
helicopter and estimates of the distance al which birds took flight
were based on the judgements of 2 biologists and the pilot.

5) Studies of reproductive ecology of Pribilof Island seabirds is
being conducted by the same methods outlined in our 6th month and
annual reports. They will not be repeated here.

D. Sample Localities

1) Radial transects to survey for marine birds at sea are presented
in Figure 1. Transects for leg two were ommitted due to lack of
ship time, and % of leg four was dropped because of deteriorating
weather.

2) Aerjal surveys by helicopter were made of the coastlines of St. Paul,
Walrus and Otter Islands.

3) Studies of reproductive ecology are being conducted on St. Paul, and,
with the help of Dr. Hickey's group, on St. George, Pribilof Islands.

E. Data collected

1) Recolonization of the island: at the 96 separate sites, 4 to 5 counts
have been made beginning 22 May. We presently are analyzing these data.

2) Radial transect surveys of birds at sea: 36 transect segements were
counted during 28 hours of observation. Coding of this material
for computer analysis is completed and has been sent to Juneau.

3) Aerial surveys of St. Paul, Otter and Walrus Islands: eighty
exposures of bird cliffs made; they are now being printed prior

to counting. Six hours of land survey were accomplished on Otter
Island. '

4) Disturbance by aircraft: nine passes at the cliffs were made with
the helicopter from the Surveyor; 4 were directed at the cliff face,
5 were parallel at varying distances.

5) Studies of.reproductive ecology:

a) Reproductive Success: studies of laying dates, numbers of eggs
laid, hatching and fledging success have been commenced as listed
below. The number of sites and nests will be expanded as time
allows. No report on the numbers of nests being followed on
St., George are available yet.
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St. Paul Island

Number Number Number
Species - of sites of nests of birds
Red-faced Cormorant 4 52
Black-legged Kittiwake 4 88
Red-legged Kittiwake 5 41
Common Murre 6 181
Thick-billed Murre 9 200

St. George Island

Red-faced Cormorant
Black-legged Kittiwake
Red-legped Kittiwake
Common Murre
Thick~billed Murre

R RN

b) Phenology: in addition to following the above listed nests for
timing -of reproductive events, we also have been mist-netting
Least Auklets in an attempt to
1) distinguish breeding birds from non~-breeding birds;

2) obtain data on the timing of breeding through examination of

gonad size and brood patch condition; 3) obtain food samples,
To date, 21 Least Auklets have been collected, sexed and had
their gonads measured. 1In addition 137 Least Auklets have been
mist-netted, weighted, had brood patch condition checked and
released.

6) Food Studies: of the Least Auklets collected, 17 contained traces
of food in their stomachs and samples were taken for analysis in
the laboratory. Much of this material is sufficiently digested
that identification of food items taken will be difficult or impossible.
In addition, one auklet regurgitated a sample of Calanus in excellent
condition. Within the week we expect to collect food samples from
auklets at sea and from other species near shore.

Results and Interpretation

It is too early in the data gathering process to present results or
interpret our findings in detail. However, eyeballing the data has
revealed several patterns of possible interest.

1) Recolonization of St. Paul Islands: Red-faced Cormorants were the
first species to recolonize St. Paul and commence nesting in wmid May.
Murres of both species and then Black-legged Kittiwakes were the second
group of birds to reoccupy the cliffs. Least and Parakeet Auklets were
in the next wave of birds returning, almost three weeks behind the
cormorants. Crested Auklets were seen on the water shortly after the
Least and Parakeet Auklets commenced breeding activities, but not until
about 20 June were Crested Auklets secen on the cliffs of St. Paul.

Red-legged Kittiwakes returned to St. Paul cliffs at the start of
the second week of June, about 10 days after the Black-legped Kittiwakes
had arrived in numbers. In radio communication with Dr. Hickey's research
team on St. George Island, revealed that Red-legged Kittiwakes were

214




Hunt-7

present on St. George in numbers two to three times greater than
Black-legged Kittiwakes there, This was during the period that Black-
legged Kittiwakes were first arriving at St. Paul.

Thus, although the two islands are only forty miles apart, the
ecology of the two species of kittiwakes is very different on St. Paul
and St. George. The differences in timing of colony reoccupation success
that food availability may differ in the vicinity of the two islands
early in the spring, either because of differences in productivity or in
ice cover.

2) Radial transect surveys at sea: although we will not be in alpositiqn nz
to discuss the results of these surveys until analysis is completed,

we were impressed by the uneven distribution of seabirds. First, we found
concentrations of birds near each island and relatively low numbers of
birds midway between the islands. Second, we found very large concentra-
tions of birds on the shoals six miles due east of 3t. George Island.

These shoals are clearly of major importance in the foraging ecology of

the immense numbers of birds nesting on St. George Island. An oil spill

in the vicinity of these shoals would be a major catastrophe for at least
St. George Island seabird populations.

3) Aerial surveys of St. Paul, Otter and Walrus Islands. The opportunity
to conduct these surveys come too early in the nesting season to obtain
maximum counts of breeding birds. In another year late June or early
July would be optimum. Two patterns of significance were obvious even
at the early season when we made our survey. First, virtually no Murres
were seen on Walrus Island confirming our observations of last year that
this once large Murre colony is presently deserted. Much of the top of
the island was covered by Stellar's Sea Lions. Second, Otter Island
supports large, dense nesting colonies of Murres and Kittiwakes, which
at first look, appear to equal or exceed the colonies on St. Paul Island.
From the helicopter we also observed that shoals to the south of Otter
Island were an important foraging area for large numbers of marine birds
and mammals. This island clearly deserves more attention in future
baseline studies.

4) Disturbance by aircraft: the data for this study has yet to receive
even preliminary analysis. The distances at which we found birds taking
flight are likely to be near the maximum for the type of aircraft
involved, as prior to incubation birds are easily scared from the cliffs.

5) Studies of Reproductive Ecology. This work has just commenced .and
there is little data available for discussion. It is our impression
that nesting activity is later this year than it was last year.

Problems Encountered

The only major problem confronting us is the lack of reliable transporta-
tion on St. Paul. At present we have one motorcycle which is reliable,

one that occasionally works despite the committment of 50-75% of D. Causey's
time to maintenance, and one like that serves as a source of spare parts,
Even if Harley-Davidson does manage to obtain and send us the spare

parts ordered from Italy (where the bikes were made) we foresee little
improvement in the situation. We are seeking alternative sources of
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transport on St. Paul, although there is no hope of a long term vehicle
loan from the National Marine Fisheries Service.

Estimate of TFunds Expended

Estimated Accumulated Total Funds
expense to 30 June 1976 Allocated
$60,332.
Salaries - $17,005.
Employee benefits. 291.
Supplies and expenses 6,507,
Equipment 5,714,
Travel and per diem 11,337.
Other 609,

Funds remaining $18,869.

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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Project Scientist T

NOAA/OCSEAP - Juneau Project Office S N

P.0. Box 1808 P P &
Juneau, Alaska 99802 S

Y

Dear Dr. Quast; RN LA T

You are certalnly invited to visit our project here on the
Copper Delta any time. We have a cabin at the mouth of the
Eyak River, about five miles from Egg Island, gratis:Mr. Ralph
Pirtle, Area Management Biologlst, ADF&G, and also a cabin-frame
for our wall tent on Egg Island. July 1s our big month since
the islands are covered with chlcks to band,

We have just spent three days with Lt. Don Winters and Gary
Mitchell of NOAA Ship SUBVEYOR on board the Bell 206 B helocopter
completing locatlion survey, overview ard population counts of
nesting Glsucous-winged Gulls on the barrier islands off the
Copper Delta. I would like to express my complete satisfaction
with the performance of these men and my gratitude for the
alrcraft time. Our research has made a real jump forward, and
I~ am dazzeled by the observation powers one has from the
helo as a platform. This instrument 1ls a credit to the NOAA
research program and should be used to full extent without undue
wear on pllot or machine. After witnessing the capacity of the
helo for blologlcal survey work, it is difficult to "come back to earth.”
Don Winters operated machine with precision and proper concern for
safety, and Alrcraft Mechanlc Gary Mitchell turned out to be an
excellent fileld man as w2ll in assisting with our research on the
barrler islands. _

We surveyed the entire stretch of barrier islands from
Hinchenbrook to OaKlee=Spit, gaining much information in a
compressed period of time. Such a survey by Zodiac or simllar
boat would have been lmpossible, since it would have been too
expensive in time, physilcal energy, and in safety. We spent
ground time on Strawberry Reef and Copper Sands, and made
collections of adult birds, eggs for petrochemical assay, and
banded 100 chicks at each locallty. We are processing the birds
heres the eggs have been sent to USF&WS Patuxent Research Laboratory;
and the gull chicks are hopefully growing feathers to fly away.

We our continuing our main research program on Egg Island as
last year with methods as previously descrlibed. A portion of the
east end of FEgg Island has eroded away last winter, and the Light Tower
has fallen onto the beach and been replaced by the Coast Guard. Our
gurvey area has been slightly foreshortened due to beach erosjon,
Distance to nearest neilghbor in the gull colonies has been compressed,
with more pairs nesting in the area by some 20%., Clutch size is
clearly not as hiﬁh as the 2.9/nest I assumed lesst year, but resembles
-something like 2.4, Hatching successzis good to date. We are
tracking 186 nests in our 150 x 150 n”™ study area, and have been
on site since May 20th, with visits into Cordova.
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to: Dr. Quast
Juneau Project Offipe

We have been studying an additional 75 nests contingent
to our maln survey area in an egg olling experiment With N3 Crude
provided by Auke Bay Lab and mineral oil commerclally avalilable.
Hatching success in both csses 1s warkedly reduced, I don't want to
go any further rignt now because the study is still in progress, but
the results are iInteresting to say the least to date. We have
recelved the commentary to our oiling proposal draft from both
Mr. Rice of NMF3 and a staff chemist at Patuxent F&WS. Both contain
valuable suggestions.

We have been recelving weather data for the Cordova area as
requested through Jim Audet of NODC for this and the past two years.
We willl incorporate relevant abstracts to this weather data as they
relate to our gull study, viz. snow cover vs. nest construction, etc,

Also our collecting and banding permits from USF&WS Office of
Biologleal Services, Anchorage, were awalting us in Cordova upon
our arrival, so we are eXperienclng no difficulties here.

Weather has been moderate this season so far, with only one’
southeast storm in June., We hope this will last, since we have had
much good field time to date, and blessfully good weather for
the 'copter survey.

Thnank you agaln for your hospitallty upon our May stopover in

Juneau.
Qur best coptact in Cordova 1s c/o U.S. Forest Service, at the P.O. Building;
drop us a line and we'll meet you with our Zodiac 'NOAA's Ark".
Sincerely yours,
Uan.
Samuel M, Patten, Jr.
M. Se.
Asgsoclate Investigator
Pathoblology
Gulls collected to date: Eggs collecteds Chicks banded:
Egg Island: 2 Egg Island: 30 - Egg Island: 3
Strawberry Reef: 25 Strawbsrry Reef: 30 Strawberry Reef: 97
Copper Sands: 16 Copper Sands: 10 Copper Sandss 100
total: 43 zulls total: 70 eggs totals 200 chicks
2 adults warded &
Blood samples: 20 asdults ' color-narked
vellow on rt.
nest survey: 186 nests side.

0iling experiment: 75 nests

. e

ce. Bob lieyer
Lou Butler
Dr. Lensink FXW3
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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 seabirds 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.,

FIELD ACTIVITIES.
A%&B, Ship schedule and Scientific Party.

Discoverer 13 April - 9 May Wayne Hoffman
Discoverer 10 May - 20 May Dennis Heinemann
Surveyor 10 May - 21 May Wayne Hoffmman
Miller Freeman 7 June - 23 June Wayne Hoffman

C. Methods,

1. Distribution of Seabirds. Observations are made at all periods of the
day, but proximate decisions on observations are largely dependent upon
weather, visibility, and ship's activity. Observations are made as follows:

the observer places himself on the flying bridge or elsewhere high on the
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forward part of the ship. Observation is normally limited to one quadrant,
from the bow to the beam, The side of the ship to be used is chosen on the
basis of visibility and weather. Observations are made for periods of 15
minutes or more while the ship is travelling at a constant course and speed.
We collect data on the behavior, position, distance, and identification of
each bird seen. These data will allow us to calculate area-specific densities
of seabirds to a greater level of accuracy than has previously been

accomplished.

2. Multispecies Feeding Aggregations, During the fifth quarter, flock
observations were made from the OCS Project ships as flocks were
encountered. Data were collected on species roles in flock formation

and development, on arrival and departure times and patterns, on flock
dimensions and characteristics, and on time-specific species composition
and behavior. Flocks were also similarly observed from the Surveyor's
skiff, In the coming quarter, these data will be supplemented with
observations by spotting scope from suitable sites on land at several locations

in the gulf of Alaska,

3. Energetics. Data collected in the field on distribution and abundance of
birds and on their food habits will be used, élong with energetics, productivity,
meteorological and breeding biology data from the literature, as inputs to

the BIRD model (Wiens and Innis, 1974) to calculate the population energetics
of the marine birds in Gulf of Alaska ecosystems. We will then be able to
conduct computer simulations, modifying model inputs to predict the energetic

consequences of various possible patterns of oil-related disturbances.

D. Ship Tracklines.

Transects were taken throughout the ships' legs listed in section IIA of this

report.
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Table One
Transect Data, Fifth Quarter

Month Transects Minutes Birds Species Birds/minute
April 62 1110 4879 36 T 4.41

May 41 1125 1224] 30 10, 88
June 38 1125 182657 42 162,36

June, minus
large conc. of
Shearwaters 38 1125 6657 42 5.92

Totals 141 3360 1997717 58 59.46

totals, minus
large conce 14] 3360 237717 58 7.08
of shearwaters
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III. RESULTS AND PRELIMINARY INTERPRETATION

A, Seasonal Movements,

The transect observations conducted this spring allowed fairly precise
timing of the arrival dates of several migrant and summer resident
species. Areas of concentration of two uncommon species were also

discovered.

Yellow-~billed Loon. Gavia adamsi. Yellow-billed loons were observed in

numbers in the Trinity Islands area in November 1975 and we suggested that this
may be a mayor undiscovered wintering area for this rare bird. This
observation was confirmed in May 1975, when these birds were again seen
several miles east of Sitkinak Island. The size of the wintering population

cannot yet be estimated.,

Black-footed Albatross. Diomedea nigripes, This species is considered

rare or absent from the Gulf of Alaska in winter. Our observations
_indicated that they firat appeared in any numbers in late April, in the
_ Eastern Gulf. Observations in June showed them to be much less common
than in late summer, and those that were present were concentrated around
the 100 fathom line. In late summer they are scattered over the Gulf from

the 100 fathom line out to the deepest areas.

Sooty and Short-tailed Shea