29064

NOSC TD 605

G09 Al JOSON

Technical Document 605

AERIAL SURVEYS OF ENDANGERED WHALES
IN THE BEAUFORT EASTERN CHUKCHI,
AND NORTHERN BERING SEAS, 1982

D. K. Ljungblad

S. E. Moore
D. R. Van Schoik

June 1983

Fina Report: April—October 1982

Prepared for

Minerals Management Service, Alaska OCS Region
U. S. Department of Interior

Under nteragency agreement number

41-12-0001-29064

(/0]

NOEE

NAVA 4 OCEAN SYSTEMS CENTER

San =ego, California 82 52




Fasc)

\ 4

NAVAL OCEAN SYSTEMS CENTER SAN DI EGO, CA 92152

AN AC TIVITY OF THENAYV AL MATERIAL COMMAND

JM PATTON, CAPT, USN HL BLOOD
Conmmander Technical Director

ADMINISTRATIVE INFORMATION

The work reported herein was sponsored by the Mnerals Management Service,

U S. Department of Intenor under interagency agreement number 41-12-0001-29064,
project BLM AA 851-1 AZ-3, elenent OFGOV. The surveys were conducted by menbers
of the Marine Sciences Branch and personnel from Hubbs-Sea Wrld Research Institute
during 1982. The document was approved for publication in 1983.

The opinions, findings, conclusions, or recomendations expressed in this report/
product are those of the authors and do not necessarily reflect the views of the U S. Depart-
ment of the Interior, nor does nention of trade names or commercial products constitute
endorsenent or reconmmendation for use by the federal government.

Rel eased by Under authority of
E Lindner, Acting Head HO Porter, Head
Marine Sciences Division Bi osci ences Depart ment



UNCLASSI FI ED

‘‘‘‘‘‘‘

REPORT DOCUMENTATION PAGE BEFORE. COMBL AT NS P orM

1. REPORT NUMBER 2. GOVT ACCESSION NO.| 3. RECIPIENT'S CATALOG NuMBER
NOSC Technical Document 605 (TD 605)

1. TITLE (andSubtitle) 5. TYPE OF REPORT &PERIOD COVERED
AERI AL SURVEYS OF ENDANGERED WHALES IN THE Final: April-Cctober 1982
BEAUFORT, EASTERN CHUKCHI, AND NORTHERN BERI NG

SEAS, 1982 6. PERFORMING ORG. REPORT NUMBER
7. AuTHOR(S) B. CONTRACT OR GRANT NUMB ER(OJ

DK Ljungblad, SE Moore, DR Van Schoik

3. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WQORK UNIT NuMBERS

Naval Ccean Systems Center MVS, USDOI,

San Diego, CA 92152 AA 85 |- AZ-3

1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

. . June 1983
Mnerals Minagement Section, Department of Interior
H DC 13. NuMBER OF PAGES
Vshi ngt on, 382

14, MONITORING AGENCY NAME & AD ORES S({f differsnt from Controlling Office) 1§. SECURITY CLASS. (of this report)

Uncl assi fied

158, DECLASSI FICATION/DOWN GRADING
SCHEDULE

6. DISTRIBUTION STATEMENT (ofthis Report)

Approved for public release; distribution unlinited.

7. Distribution STATEMENT (of theabstractentered In Block 20,if different from Report)

i8. SUPPLEMENTARY NOTES

&
9. KEY WORDS (Continue on reverse aldsif necessaryand identify by block number)
Endangered \Whal es Mgration Behavi or
Al aska Popul ation Density

North Slope Hahi t s
Beaufort, Bering, and Chukchi Seas

0. ABSTRACT (Continue onreveras aide if necesaary and identify by block number)

Aerial surveys and acoustic recordings of bowhead whales and, secondarily, other marine mammals were
mede from mid-April through May and from nmid-July through mid-Qctober 1982 in the northern Bering, eastern
Chukehi, and Beaufort Seas. Survey results and observations on howhead distribution, relative abundance, nigration
patterns, general behavior, and sound production for spring and fall seasons are presented.

DD , 'j\z:":,; 1473 EDITION OF § NOV 65 IS OBSOLETE

UNCLASSI FI ED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

S/N 0102-LF-014-6601



UNCLASSI FI ED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

J

S/N 0102- LF- 014-6601
UNCLASSI FI ED

SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)




CONTENTS

TABLES . . . . . . . . . . < e o s e s e . e s s e 0 e s @
ACKNOMLEDGVENTS . . . . . . « & « &
SUMMARY . . L .
INTRODUCTION . . . . . . . . 0
Background . . . . . . . . .. L. . .o
bjectives . . . . . . . o e e e
METHODS AND MATERIALS . . . « .« « . o .

Study Areas and Aerial Surveys . . s

Equi prent . . . . . . 0

Data Collection (N780) . . . .

Qperational Definitions of Qbserved Bowhead Whal e (Balaena

mysticetus) Behaviors . . . . . . . . . . . 4 s e . .

Data Analysis . . . . . . . . . . . . . . ..
RESULTS AND DISCUSSION . . . . . . . . . .« . o v v e s e o o s
Spring (April, May) . . . . . . . . . . ... . . ..
Survey Effort and Rationale . . . . . . . .«
Survey Conditions Sumary . . . . . . . . .« .
Distribution. . . . . . . . . . . . . .. C e s

Mgration Timng and Habitat Relationships .
Behavi or and Sound production .

Ot her Species .

G ay Wal es (Eschrichtius robustus) . . ..

Belukha Whales (Del phi napterus leucas) . . .
Narwhal s (Monodon monoceros) . . . . . . e
Pinnipeds . . . . . . . . . . . . . . s

Pol ar Bears (Ursus maritimus) .

Summer (July) . . . . . . . . ..
Survey Effort and Rationale .
Gay Whale Distribution, Relative Abundance and Behavior
GayWale Calves . . . . . . . . . . . . ...,
Responses to Aircraft

—

© 00O o o B~ W w

12
12
15
15
15
15
21
26
29
34
34
34
35
35
35
40
40
40
45
47



CONTENTS (cont)

Injured Gray Whal es and Carcasses
Other species .
Belukha Whal es (Delphinapterus leucas) .

Minke Wial e (Balaenoptera acutorostrata) . . .

Unidentified Cetaceans .
Pi nni peds .
(August, Septenber, Cctober)

Survey Effort and Rationale . . . . . . ,
Survey Conditions Summary .
Distribution and Rel ative Abundance .
Mgration Timing and Habitat Relationships .
Rates and Sizes of Bowhead Calf Sightings .
Behavi or and Sound Production
Responses to Aircraft
BowheadCar casses .

Other Species .
Gray Whal es (Eschrichtius robust us)

Belukha WWhal es (Del phi napterus leucas) .

Unidentified Cetaceans . . . . . . . . ,
Pi nni peds .
Polar Bears (Ursus mariti nmus)

LI TERATURE CI TED .

APPENDI CES
Appendi x A: Aerial Survey Flight Tracks and Sighting
Charts, 1982... . . , . . . . . . . . .
Appendi x B: Distribution of 1982 survey effort and observed

densities of bowhead and gray whales in the
Beaufort, chukchi and Bering Seas, wth
conparisons to 1979-1981 . Coe

Page

51
52
52
53
53
53
55
55
56
60
69
80
84
100
100
103
103
103
105
105
105
107

Al

B-1



FI GURES

Page

Figure 1. Survey bl ocks in the northern Bering, eastern chukchi and

Beaufort Seas . . . . . . . . . . e 7
Figure 2. Overall flight effort, 1982 . . . . . . . . . . . . . . .. 20
Figure 3. Satellite photograph, 26 April 1982 . . . . . . . . . . . . 22
Fi gure 4. Bowhead ice track photo, May 1982 . . . . . . . . . . . . . 23
Figure 5. Overal |l distribution of 144 sightings representing 265

bowhead whal es seen between 24 April and 25 May 1982 . . . 25
Fi gure 6. Bowhead sightings per unit effort (SPUE}, spring 1982 . . . 28
Figure 7. The first record of a sighting of live narwhals in the

offshorewater of the Bering Sea, two males near King

Island26April 1982 . . . . . . . . . . . . . . . L. 37
Fi gure 8. Distribution of all gray whale sightings in the northern

Bering and chukchi Seas representing 348 whal es. Locations

of 8 gray whale carcasses are denoted by a triangle (A . . I
Figure 9. Gray whale nud plune usually indicative of feeding

whales . . . . . . . L oL e 43
Fi gure 10. Gay whale calf partially hidden by adult whale in response

to aircraft, 31 July 1982 .. . . . .o . . 49
Figure 11. Ice conditions in the eastern Beaufort Sea in early

Septenber 1982 . . . . . . . . . . 0oL L 58
Fi gure 12. Ice conditions in md-Cctober, 1982 after freeze-up

began. . . . . . . L oL L e 59
Figure 13. Overall distribution of 222 sightings of 490 bowhead whal es

seen between 2 august and 17 Cctober 1982 (a,B,Cc and D) . . 61
Fi gure 14. Bowhead sighting distance from shore, fall 1982 . . . . . . 62
Fi gure 15. Flight effort and sighting summary by survey bl ocks #1-12 in

the Beaufort Sea and block Min the chukchi Sea, August

1982. . . . . . . o8

Fi gure 16. Flight effort and sighting summary by survey blocks #1-12
in the Beaufort Sea and block Min the Chukchi Sea,
Septenber 1982. . . . . . . . . . . . . . . . . . . . . . . 66



FI GURES (cent)

Page

Figure 17. Flight effort and sighting summary by survey blocks #1-12

in the Beaufort Sea and block M in the Chukchi Sea, OCctober

1982, . . . . L s
Figure 18. Flight effort and sighting summary by survey blocks #1-12

in the Beaufort Sea and block Min the cChukehi Sea, August-~

October 1982. . . . . . . . . . . . . . . . . . . . . . . . 68
Figure 19, Bowhead deep (over 2000 n), transitional (50 m - 2000 m

and shallow (less than 50 m) water sightings, fall, 1982 . . 70
Fi gure 20. Mode estimated sw nming speed and direction of bowhead

whales, fall 1982 . . . . e 4
Figure 21. Bowhead sightings per unit effort (spue), fall 1982 . . . . 72
Figure 22. Distribution of 10 sightings representing 15 bowhead whal es

seen in the Chukchi Sea between 2 and 17 Cctober, 1982 . . . 75
Figure 23. General representation of fall bowhead mgration show ng

approxi mate distribution in August, Septenber, and Cctober

1982 . . . L s e T
Figure 24. Location of bowhead calf sightings, August-Cctober 1982 . . 82
Fi gure 25. Mud- covered bowhead whale . . . . . . . . . . . . . . . . . 85
Fi gure 26. Suspected bowhead feeding areas, 1979-1982 . . . . . . . . . 92
Figure 27. Clustering of bowheads in apparent response to a | ow

sonobuoy drop (a); and near acalf (b) . . . . . . . . . . . 93
Figure 28. Bowhead tail slapping August, 1982 . . . . . . . . . . . . . 95
Figure 29. Bowhead aircraft response, fall 1982 . . . . . . . . . . . . 101
Fi gure 30. Overall distribution of belukha whal e S|ght|ngs representlng

2139 whales, spring and fall, 1982 . . . . . ) . 104
Figure A-1. Overall flight effort 1982 . . . . . . . . . . . . . . . . . A4



Table 1.

Table |1

Table I

Table | V.

Table V

Tabl e VI

Table VI |

Table VIII.

Table X

Table X

Table XI.

Table X

Table XII|

Tabl e xiv.

Tabl e XV

Tabl e XVI

Tabl e XVI|

Table XVIII.

Table XI X

TABLES
Comput er data entry sequence on the Hewl ett Packard 85
computer. . . . ...

Qperational definitions of observed bowhead whale

behaviors .
Overall flight effort and sightings, by date .

Summary of bowhead behavior, group size and responses to
aircraft, springl982 . Ce e e

Sonobuoy drop | ocations and subject species, spring
1982 . . : C e e e e

Results of initial aura

anal ysis of bowhead sounds
recorded in spring, 1982 . Ce e e

Gray whale headings in the northern Bering (block C) and
sout hern Chukchi (block Gand H Seas . . . . . . . . .
Gray whal e response to aircraft

Locations of gray whal e carcasses .

Beached wal rus carcass count
Summary of ice coverage at bowhead sightings, fall
1982. .o C e e

Sunmary of effort, sightings and sightings per unit effort
(SPUE) for each survey block by nonth, fall 1982

Bowhead cal f sightings, fall 1982 .

Bowhead calf sighting rate and derived GARR (no. calves/

no. whal es), 1979-1982.

Summary of bowhead behavi or,
aircraft, fall 1982

group size and responses to

Suspected bowhead feeding areas, 1979-1982 .
Sonobuoy drop | ocations and subject species, fall 1982

Results of initial aura
recorded in fall 1982: .

anal yses of bowhead sounds

Locati ons of bowhead carcasses .

Page

1

13

16

30

32

33

46
51
52

54

63

64

82

83

85
88
97

98

102



Tabl e XX

Table A-1

TABLES (cent)

Location of polar bears seen in fall 1982 .

Speci es sunmary |ist,
season. Co

abbrevi ation and total

Vi

seen by

Page

106



ACKNONLEDGVENTS

We wish to acknow edge the professional assistance of many people.
First, at the Office of Aircraft Services (0as), Departnent of Interior,
Anchorage, we cite the safe and persevering performance of our pilots -
Bill Babcock, Ray Bailey, Bill Belinski, Gary Candee, George Donovan,

Dal e Mbore and Roger Oppedahl, and the QCAS naintenance and administrative
staffs. At Mnerals Mnagement Service, Alaska OCS Region 1, we appreciate
the support and advice of Cleve Cowles, Jerry Immand Tim Sullivan. From
Hubbs-Sea worl d Research Institute, we appreciate the service, much of which
was beyond the call of duty, of our observers - Edith Barrowclough,

John Bennett, Janet Clarke and Bill Ownen. At Nana Services, Deadhorse, we
thank Ji m Banks and Jim Shields for logistic support.

Assistance in conpiling the report was received from many; we thank
especi al |y Jean killian of Naval Ocean Systens Center for providing excep-
tional graphics, Angela Row ey of Hubbs-Sea World Research Institute for
typing nunerous drafts, Rron Scheidt of the National Wather Service, Depart-
ment of Commerce, for providing satellite imgery, Steve Leatherwood of Hubbs-
Sea World Research Institute for conmenting on organization and providing
reference material, and Ron Senntag, Bruce Krogman and Judy Zeh of ASI
Corporation for providing statistical analysis and graphic computer printouts.
Revi ewers included cleve Cowles, Steve Leat herwood, Bob Nel son, Al aska
Department of Fish and Gane, and Forrest G Wod, Naval Ccean Systens Center.
John Bennett assisted invaluably with data conpilation and analysis and
Janet Clarke edited tables and figures. Allen saltzman, Naval Ccean Systems
Center, edited the final draft.

Vil



SUMVARY

This report summarizes the 1982 investigations of the distribution,
abundance, migration, and habitats of endangered whales of the northern
Bering, eastern chukchi, and Beaufort Seas. Aerial transects and search
surveys were flown in a specially nodified Gunman Goose (N780) in the study
region from m d-April through May and from md-July through m d-Cctober 1982.
Sonobuoys were deployed to collect sounds, and photographs were taken to
docunent distinctive nmarkings on bowhead whal es (Balaena nysticetus) for

possible identification and in an attenpt to estinmate whale sizes. Overall,
366 sightings of 755 bowhead whales were nmade on 94 flights. During spring,
265 bowheads were seen. Two were observed passing east of St. Lawrence |sland
and 40 were seen north of the Bering Strait in late April. The mgratory
route near and east of Pt. Barrow was typical of 1979 to 1981 findings.
Belukha whal es were observed preceding and followi ng the bowhead migration in
spring. In early August, bowheads were observed noving westward in the
eastern U S. Beaufort Sea, nostly north of 70°20" N latitude. Throughout
Septenber whal es were found progressively closer to shore in shallower water
as the westerly migration progressed. In nearshore areas the migration peak
occurred between 18 and 24 September. A second aircraft (ne642) was used from
28 August until 15 Cctober to nonitor bowhead behavior near seism c operations
and provide migration information for NMFS drilling restriction decisions. A
rate of calf sightings per total sightings per survey hour was cal culated from
a combi ned (N642 and n780) sighting count of 42 cal ves between 2 August and 17
Cctober.  Phot ographs of bowheads were calibrated in an attenpt to obtain an

i ndex of length. Four bowhead carcasses were seen in the fall. Al bowhead
sounds recorded were aurally classified and tabul ated.

Three hundred forty-eight gray whales (Eschrichtius robustus) were seen
between St. Lawence Island and Pt. Barrow from 23 My through 11 Cctober.
One hundred and el even gray whal es, including 18 calves, were seen nearshore
of f Cape Lisburne and between Wi nwight and Peard Bay on 31 July. Overal |,

45% of the gray whales seen were feeding. Additional sightings in 1982 in-
cluded one minke whal e (Balaenoptera acutorostrata), two narwhals (Mnodon




monoceros) , twenty-three polar bears (Ursus maritimus), and many ringed seals

(Pusa hispida), bearded seal s (Erignathus barbutus), and wal ruses (odobenus

rosmarus) .



| NTRODUCTI ON

BACKGROUND

The Naval COcean Systens Center (xNosC) San Diego, California, has been
funded by the M neral s Managenment Service (MMS), U S. Department of Interior,
since 1979 to conduct aerial surveys of endangered whales and, secondarily,
ot her marine mammals in the northern Bering (above 62"N | atitude), eastern
Chukchi, and Al askan Beaufort Seas. As part of its responsibilities under the
CQuter Continental Shelf Land Act, National Environnental Policy Act, Endan-
gered Species Act, and other legislation, MVS has continued this work as an
extensi on of previous studies (Ljungblad et al., 1980; Ljungblad, 1981;
Ljungblad et al., 1982). It is expected that results of these studies will be
useful to mMs in making sound decisions relative to | easing, exploration and
devel opnent of the Quter Continental Shelf (ocs).

The bowhead (Balaena mysticetus) has been the principal species for which

information has been collected during the past 4 years of the project. His-
torically, bowheads had a nearly circumpolar distribution north of the 60”N
latitude. However, a long history of exploitation seriously reduced the
nunber of whales in each of five geographically separate stocks (Breiwick et
al., 1982). The western Arctic stock, now estimated to contain as many as
3,000 to 4,000 whal es (Krogman et al., 1982, Dronenburg et al., 1982), is the
group nonitored in this study. From April to June these whales nmigrate north-
ward fromthe Bering Sea through the eastern Chukchi Sea and across the Beau-
fort Sea to summer feeding grounds in the Amundsen Qulf area (Braham et al.,
1980 ; Fraker and Bockstoce, 1980). From August through COctober the bowheads
traditionally mgrate westward into the Chukchi Sea and through the Bering
Strait into the Bering Sea (Ljungblad et al., 1980; Johnson et al. 1981,
Ljungblad, 1981). Mich of their migration passes through or near areas under
or proposed for energy resource devel opnent.

G ay whal es (Eschrichtius robustus) have al so been studied during this

investigation. Principal areas nonitored are the sumer feeding grounds of
the gray whale in the northern Bering and Chukchi Sea (Zimushko and Lenskaya,



1970; Braham et al. , 1979). This population is now estinmated to nunber over
17,500 whales (Reilly, 1981).

This report summarizes the 1982 field results of regional surveys of
endangered whale distribution and abundance in accordance with the objectives
for the year as outlined below. A flight track/sighting chart and descriptive
caption for each flight are presented in Appendix A The distribution of 1982
survey effort and observed densities of bowhead and gray whales, with com
parisons to 1979-1981, are presented in Appendix B.

OBJECTI VES

The objectives of our study have varied slightly each year. During 1982
they were to:

1) determ ne the seasonal distribution, migratory patterns, relative
abundance, and habitats of endangered whales in the northern Bering, Chukchi,

and Beaufort Seas.

2) obtain distributional information on non-endangered marine manmal

sightings incidental to other investigations.

3) describe behavioral characteristics of endangered whal es as observed
in or near existing and proposed Federal |ease sale areas of the northern

Bering, eastern cChukchi, and Beaufort Seas.

4) derive estimates and indicators of relative and/or absolute abundance
of endangered whales in or near the northern Bering, eastern Chukchi, and

Beaufort Sea in existing or proposed Federal |ease areas.

5) utilize such estinmators/indicators to describe spatial and tenporal
patterns of endangered whale distribution, as appropriate.

6) synthesize and further analyze data obtained during investigations
conducted in 1979-1982.



7)  obtain or perform additional analyses of relative abundance indi-
cators, sighting rates and habitat conditions of 1979-1982 fall data.

In conjunction with our survey objectives a second aircraft (N642) was
dedi cated for the period 28 August through 15 Cctober in the Beaufort Sea to:

a) nmonitor seismc operations and provide migration information for
seasonal drilling and seismic restriction decisions;

b) nonitor whal e behaviors to assess possibl e disturbance caused by
sei snographic exploration and related activities for the period 28 August
through 2 COctober, 1982. The reader is directed to Reeves et al. (1983) for a
compl ete report of results on the bowhead whal e/ geophysical vessel nonitoring
effort.



METHODS AND MATERI ALS
STUDY AREAS AND AERI AL SURVEYS

The overall area surveyed included the Bering Sea north of 62°N | atitude,
t he Chukchi Sea east of 169°W longitude, and the U S. Beaufort Sea from Pt.
Barrow to the U.S. Canadian Border offshore to 72"N latitude. This area was
divided into survey blocks (Figure 1 ) suitable to line transect surveys (i.e.,

each block could be surveyed on one flight).

Transect blocks in the Beaufort Sea were roughly divided into three
bathymetric zones: shallow (less than 50 m blocks 1,3,4,5); transition
(between 50 and 2000 m along the continental shelf break, blocks 2,6,7,11,12);
and deep (greater than 2000 m blocks 8,9, 10).

Three types of aerial surveys were utilized to acconplish the objectives

[isted:

1) Line transect surveys with randomy determ ned starting and ending

points were flown to determne distributions and estinmate relative density.
Coverage of no less than 10% of the total area of each block was planned.

2) Coastal surveys were flown to change field stations and to search for

stranded mari ne manmmal s.

3) Search surveys in the spring were flown into areas of maxi mum
probability of sighting bowhead whales and were designed to locate whales,
observe their behavior and follow mgrating individuals or groups. The exact
routes of search surveys were dependent upon weather, sea state, ice condi-
tions and previous patterns of whale sightings (i.e., nunber, headings, swim
speed) . Systematic search lines were flown in spring. These lines were not
random y drawn, however, and shoul d not be confused with |line transect sur-
ve ys. Systematic search lines were flown in areas of open water and in areas
t hrough which whales could mgrate (ice coverage of 9/10 or |ess) which
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changed daily. Surveys were therefore designed “on the spot”, in the air-
craft, depending on where open water was found.

The year was divided into three field seasons: spring (April, Muy),
summer (July), and fall (August, Septenber, Cctober). Respective bases of
operation were None, Pt. Barrow, and Oliktok (spring); Nome and Kotzebue
(sunmer); and Barter |sland, Deadhorse, and Pt. Barrow ( fall).

EQUI PMENT

T™w ai rcraft (N780, N642) were used during this year’'s field effort.
Each was a Grumman Turbo Goose provided by the Ofice of Aircraft Services,
Department of Interior, Anchorage. Both were equipped with a dobal Naviga-
tion System 500 (GNS), which has 0.37 kmih precision. The GNS provided con-
tinuous position updating and transect turning point programmng. Surveys
were planned to be flown at 305 maltitude, but weather forced the aircraft
down as low as 40 m on sone surveys while others were flown as high as 458 m
to maximize visibility and to avoid disturbing the whales. The average survey
altitude was about 150 m  Airspeed varied between 222 and 296 kmh. The
pl ane used primarily for behavioral studies in the fall (N642) had a maximum
flying time of 5.5 h, while the principal aircraft (x780) used for line tran-

sect surveys throughout the season had a maxi num range of 7.5 h.

AN/SSQ-41A, AN/SSQ-41B and AN/SSQ-57A sonobuoys, are passive acoustic
listening systens that contain hydrophore arrays and transmtters. They were
used successfully for recording narine mammal and geophysical boat sounds.
These units have frequency responses of 10 Hz to 5 kHz, 10 Hz to 15 kHz, and
10 Hzto 20 kHz, respectively. sonobuoys are designed to be dropped fromthe
aircraft by neans of a rotochute or parachute. Once in contact with water,” a
sal twater-activated battery energizes the unit. At that tine the parachute
assenbly is jettisoned and the hydrophore array drops to a preselected depth
of 18.2 or 91.4 m (60 or 300 ft). The sounds picked up by the hydrophores are
then anplified and transmitted to a broadband receiver aboard the aircraft.
The receiver output was connected to a Nagra IV SJ recorder with a frequency
response of 25 Hz to 10 kHz + 2 dB at a recording speed of 9.5 cm's. This



recorder has two channels permtting simultaneous recording of waterborne
sounds and verbal conments.

Equi prent used for the first tine in our aerial surveys included an
onboard conputer and a video system Both afforded additional data acquisi-
tion capability and increased precision this year. The Hew ett-Packard 85
(HP-85) conputing systemwas used to store and later analyze the flight data.
The conputer was interfaced with the GNS 500 for precise, autonmatic input of
entry nunber, tine, latitude and longitude. An RCA video canera recorder was
used to record bowhead whal e behavior sequences. Audio from live headset
m crophones and from sonocbuoys was recorded simultaneously by both the video
recorder and the Nagra tape recorder. It has been used to anal yze behavi or
patterns.

DATA COLLECTION (N780)%
/

There were four seats in the cockpit, which has large side wi ndows af-
fording good visibility to all observers. (Observers were positioned so that
t he person navigating was in the co-pilot’s seat, the recorder with tie com
puter was in the |eft-rear seat, and an observer was in the right-rear seat.
The pilots and all observers were connected to a conmon conmunication system
The pilot acted as a limted observer. Each observer was provided with an

i nclinoneter.

Whenever possible the following information was recorded by means of a
28-key data format on the conputer: position coordinates; altitude;, species
identification; nunber in the group; true heading; and estimated sw nmmng
speed. an inclinoneter angle, taken when the sighting was abeam of the air-
craft, was used to determine sighting distances, which were needed for the
derivation of an index of abundance. Notations were also nade regarding the
whal es’” behavior, responses to the aircraft, and the |ocation of sonobuoy
drops. Sea state and ice coverage were recorded according to the Beaufort
scale outlined in Chapman (1971 ) and the aerial ice reconnai ssance and ice

*See Reeves et al. (1983) for N642 data collection nethods.



term nol ogy presented in the Naval Hydrographic Oobservers Manual s (H.0. Pub.

No. 609, H.0.Misc. 15603), respectively.

Any one of four different data entry formats could be selected on the
conputer, depending on the reason for entry. \Wenever possible, the full
28-key data entry format was used when cetaceans were sighted (Table I). If
there were many whale sightings within a short period of time, an abbreviated
17 key entry format could be used. A position update 14-key format, including
data on weather, visibility, ice coverage and sea state, was entered in the
absence of sighting data no less than every 10 mnutes. an even shorter 7-key
entry format was used for extrenely rapid data updates occasioned by mltiple

sightings occurring in a very short period of tine.

The computer provided several advantages over manual recording of data.
It reduced errors in recording and in transcription of data to other fornms and
users. It provided faster and nore accurate data updates because of the
automatic input of entry nunber, tine, latitude, longitude, and altitude.
Anal yses were sinplified because the data were readily available and anal yz-

able without reformatting or transcription to other systens.

Attenpts were nade to photograph or video tape each bowhead whal e sighted
during aerial surveys. Still photographs were made with hand-held 35 m
caneras (O ynpus oM-1) Wth 210 nm | enses using ASA 200 film  Typical ex-
posures were made at one five hundreth or one thousandth of a second shutter
speed at appropriate F-stops. The altitude of the aircraft and the photograph
roll and frame nunber were noted and stored in the conputer. The approach
angle of the aircraft to sighted whales was kept as close to 22° as possible
so that the angle fromthe aircraft to the whales was simlar in nost

si ghtings.

Brightly painted buoyant sticks, 1.0 mlong, were ejected fromthe air-
craft and photographed at a 22° angle at various altitudes; 152 m(5o0ft),
305 m (1000 ft), 610 m (2000 ft) and 915 m (3000 ft). These inmages of the
meter stick were neasured and used in an attenpt to calibrate the measurenent

of whal es from photographs.
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1. Time B
2, Lattituwde
3. Longitrude
4% Allttiitudie
5. Weather
6. survey type [flag)
7. Visibility left
8. Visibility right
9. lce coverage
10. lce type
11. Beaufort Sea state 14-key
12, Water color
13. Water depth -
—14. Photo roll nunber
7-keyd 17-key 15. Photo frame nunber
16, (Cbserver nunber
17. Reason for entry
18. Species sighted
19. Inclinoneter angle
20. Sighting Cue
21, Behavior
Laz. Total nunber seen
23, Adult number seen
24, Adults size estinmate
25, Calf size estimte
26, Swim direction
27. Swim speed estimte
28. Response to aircraft
Table |. Data entry sequence on the Hew ett-Packard 85

conputer. The full 28- key,

abbrevi ated 17-key,

14-key and

7-key entry formats are delineated by flow chart lines

11



The ability to sight surfaced aninals ( *sightability") was reduced due to
such natural factors as rain or snow squalls, fog, haze, glare, high sea
states and the percentage of ice coverage. Changing aircraft altitude because
of weather conditions and cloudy water near river nmouths and shorelines also
reduced sightability. A quantitative assessment of sightability effects on

data acquisition is underway.

Operational Definitions OF Cbserved Bowhead Wal e (Balaena mysticetus)
Behavi ors

Bowhead behaviors were classified by neans of the operational definitions
outlined in Table Il. Behaviors were grossly cataloged into tw types for
purposes of discussion: mgratory behaviors, which included sw nming and
diving; and social behaviors (typically observed in groups) such as mlling,
feeding, mating, calf nurturing, lying still, and displaying. Displays in-
cl uded breaches, spy hops, tail lobs, and flipper slaps.

Data Anal ysis

Whal e sighting locations were plotted seasonally to determne overall
di stribution. Bowhead rel ative abundance and migratory timng were analysed
as nunber of sightings per survey hour. Todetermine if the headings of
whal es were directional (nonrandom, unimodal) Rayleigh's test, the Laubscher-
Rudol ph test, and a chi square conparison of octants were used (Batschelet,
1972). Differences in whale sizes between groups were tested using the Stu-
dent’s t test. Disparity in proportions of behaviors observed and responses
to aircraft were also tested using the chi square test (zar, 1974).

Attenpts were nade to estinmate bowhead whales’ |engths, not as an ab-
solute quantity (e.g., Davis et al,, 1983), but as a relative indicator, or
index. The largest whale neasured was assigned a value of 1.0 and all others
were conpared to that length. These indices, though not a histogram of ab-
solute lengths, may be used to conmment on general topics such as tenporal or
spatial population segregation and relative growth rates.

12
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Behavi or Description
el
&
5 Swi i ng Forward novement through the water propelled by tail pushes; performed individually or as
9 part of a group.
=

Di ving Change of swinming direction relative to the water surface; my or may not be acconpanied by
lifting of the tail out of the water; performed individually or as part of a group.

Milling G oup of whales swimming slowy around one another in close proxinmity (<100m) at the water
surface.

Feedi ng Goup of whales diving repetitively in cloudy water often acconpanied by nud streaming from
the nouth and defecation upon surfacing; nearly synchronous diving and surfacing has been
noted as has echel on formation surface feeding with swaths of clearer water noted behind the
whal es.

Mating Ventral -ventral orientation of a pair of whales often with at |east one other whale present
to stabilize the mating couple; usually in a group of milling whales; pairs appear to hold
each other with their pectoral flippers and may entwine their tails.

E}, Nurturing Calf nursing; proximal swinmmng to an adult; adults coalescing around a cowcalf pair.
3
“ | Lying S ti 11 Single or group of whale(s) at the surface with head, or head and back exposed, showing no

movenent; more conmonly observed in heavy ice conditions than in open water.

FI i pper - Sl appi ng

» | Tail Lobbi ng

3

Ead

g

5

3 [ Spy Hopping
Br eachi ng

whale on its side striking the water surface with its pectoral flipper one or many tines;
seen only in groups, often when slapping whale is touching another whale.

whal e hanging vertically in the water head down with tail out of water and waving back and
forth striking the water surface; seen only in groups, two whales were seen tail |obbing
near each other for OVer aionminutes.

Whale rising vertically fromthe water such that the head and up to one third of the body
including the eye is exposed; seen only in groups.

Whale exiting vertically from the water such that half to nearly all of the body is exposed
then falling back into the water, usually on its side, creating a large splash and
presumably sone sounds.

Table I1. Operational definitions of observed bowhead whal e behaviors.



Measurenents were made on “good” slide images of the |-m calibration

sticks and whales that were projected on a screen. “CGood” inages included
those in which the whale was parallel to the water surface and to the track of

aircraft and not in a flexed or contorted posture. \Wale length fromtip of
jaw to notch of the flukes was neasured. Inmges were neasured to 0.5-mm
precision, which represented between 0.6% and 2.7% of a whale’s length. \Water
refraction, canera vibration and theoretical elongation of the inage due to
aircraft speed could additively account for several percent nore variance but
are considered inconsequential when determning a length index rather than
absolute length. If nore than one inmge was available of a single whale
because of nultiple passes or multiple franes on the sane pass, the size

val ues were averaged. Measurenments of one set of slides produced by three
different observers were averaged to reduce the effect of individual varia-
tions in neasurenent techniques

14



RESULTS AND DI SCUSSI ON

COverall flight effort for the 1982 field season is presented in Table Il
and Figure 2. A total of 377 hours were flown, with approximately 70% of the
flight effort in the Beaufort Sea, 13%in the chukchi Sea and 17%in the
northern Bering Sea.

SPRING ( APRIL, MAY)

Survey Effort and Rationale

In the spring, flight effort was designed to find and follow bowhead
whal es migrating northward through the northern Bering and Chukchi Sea and
eastward across the Beaufort Sea. To this end, search surveys along open
water |ead systems were the predom nant survey types flown (Flights 1 to 13).*
Once bowheads were observed passing Pt. Barrow, systenatic search lines were
flown in the Beaufort Sea (Flights 14 to 17) to eval uate bowhead distribution
on their easterly mgration.

The spring season was 38 days long (17 April to 25 May). Surveys were
flown on 23 days (60.5%. There were 15 down days: 4 (10.5% for aircraft
mai ntenance , 10 (26.3% for poor weather, and 1 (2.6% for logistic
coordi nati on.

Survey Conditions Sunmmary

The ice conditions in the Bering, chukchi and Beaufort Seas this year
were quite variable, conpared with 1981. The ice “broke up” and refroze twice
in the winter before the survey season began in April (Dronenberg, et al.,
1982). During the spring survey season (17 April-25 My), heavy ice coverage
predomi nated. Coverage was highly influenced by wind, currents and to some
degree by river runoff near the river nouths.

*see Appendix A for all flight track/sighting charts.
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BH = bowhead whal e
BE = belukha whal e
GW = gray whale

MW = minke whal e
NW = nar whal

PR = pol ar bear

W8 = walrus

BS = bearded seal
ringed seal

RS_
PN

CT =

uni dentified

pi nni ped

uni dentified

cetacean

Fl i ght
No. Dat e Flight effort Si ghtings:
BH | BE GW MW Nw

1 apr 23 Search Survey, Bering Strait ) 9
2 24 Search Survey, St. Lawence Is. 2 3
3 25 Search Survey, St. Lawence Is. 0 16
4 26 | Search Survey, s. Chukchi Sea 28 56 2
5 27 Search Survey, S. chukchi Sea | 93
6 29 Search Survey, St. Lawence Is. 13 86
7 May 1 Coastal suvey, Nome to Pt. Barrow]| 3 61
8 2 | Search, Pt. Barrow to Deadhorse 0 0
9 3 Search, Pt. Barrow to Deadhorse 36 33
10 4 | Behavioral observation Pt. Barrow | 33 4
11 5 | Search Survey, pt. Barrow to

Deadhor se 11 07
12 7 | Coastal survey, Pt. Barrow to

Nore 13 45
13 9 | Coastal survey, Cape Lisburne

to Pt. Barrow 5 1
14 10 | Systematic search, Pt. Barrow

to Deadhor se 12 06
15 12 | Systematic search, Pt. Barrow

to Deadhorse 36 69

Table I1l. Overall flight effort and sightings,

CT WS BS RS

89 3 1

6 0 0

192 10 2
177 2

0 | 0

67 5 0

2 24 11

0 0 0

0 22 0

0 0 0

0 0 0

0 1 1

0 1 0

0 0 0

0 3 0

by date.

PN

Total/calf o= dead (not included in total count)

PR
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Flight

No. Dat e Flight effort
BH BE GW

16 13 Systematic search, Pt. Barrow

to Deadhorse 60/1C| 114
17 14 Systematic search, Pt. Barrow

to Deadhorse 9 53
18 19 Transit Pt. Barrow to 0liktok 0 0
19 21 Systematic search, oliktok to

Barter Is. 0 0
20 22 Coastal search, wainwight to

Nome 3/1C 4
21 23 Transect survey, Block C o 8 2
22 24 Transect survey, Block A &

St. Lawrence 0 12
23 25 | Search King Is. 0 71
24 July 10 Transect survey, LG, N. Bering

Sea 17
25 11 Transect survey, La, N. Bering

Sea 39(1D
26 12 Transect survey, LG, N. Bering

Sea 28(1D
27 17 Transect survey, LG, ~. Bering

Sea 17
28 18 Transect survey, Blocks G & H 9/1C
29 19 Transect survey, Block C [1D) 54(2D
30 24 Transect survey, Block C 3 42
31 30 Transect survey, Blocks G & H 3
32 31 Coastal survey Xotzebue toO 11/18C

Barter Is. (2D)
33 Aug 1 Search, Barter Is. to Deadhorse 0
34 2 Transect survey, Block 5 7
35 5 Transect survey, Block 4 0
36 6 Transect survey, Blocks 4, 5 & 32 7

Table 111.

Overal|l flight

ffort and sightings

Si ghtings
NW | xT WS BS RS PN PR
2 13 2
0 18 0
0 7 0
0 29 2
! 17 10
210 3 4
62 7 0
2092 7 8
1
2 10
(1D) 3
9
(7D) 6
171D) 4
1
11 (39D) 1
00(62D 49
4
by date. (Cent’d)
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Fli ght
No. Date Flight effort Si ghti ngs
BH | E Gw MW NW CT WS BS RS PN PR

37 7 | Transect survey, Blocks 6, 7 & 8 27/2Cc| 1 1 1
38 8 | Transect survey, Blocks 6 & 7 19 5 2
39 11 Transect survey, Block 4 0 2
40 12 Transect survey, Blocks 1, 2 and 6 0 5 2
41 14 | Transect survey, Block 4 0 5
42 14 Transect survey, Block 6 3 5
43 15 | Transect survey, Block 7 20/3c| 3 1 2
44 16 | Transect survey, Blocks 5, 6 & 7 14/1Cc| 8 3 1 17
45 17 Transect survey, Blocks 6 & 2 3 5 1 1 8
46 18 | Transect survey, Blocks 5 & 7 14/4c| 8 1 1
a7 20 | Transect survey, Block 7 2/lc| 5 2
48 20 Transect survey, Block 4 o 1 6
49 21 Transect survey, Block 6 1 2
50 22 Search, Block 1 0 |
51 23 Transect survey, Blocks 6 & 4 0 1 1
52 24 | Transect survey, Blocks 1 & 2 0 4
53 24 | Transect survey, Block 9 2 8
54 25 Transect survey, Block 5 1 5
55 28 Transect survey, Block 4, 5 & 7 0 1 21
56 Sept 1 Transect survey, Block 5 0 2
57 | Transect survey, Blocks 1 & 4 0 1 14
58 2 Search, bl ock 1 1 4
59 4 | Transect survey, Block 5 5 3 4
60 7 | Transect survey, Blocks 4 & 6 0 1 3
61 8 | Transect survey, Blocks 8 & 9 4/lc 1
62 11 Transect survey, Blocks 5 & 7 o
63 14 | Transect survey, Blocks 4 & 5 1 2
64 15 Transect survey, Block 5 . 42/3C 1 1
65 15 | Transect survey, Blocks 4 & 6 1 2
66 16 Transect survey, Block 5 61 /4C 2
67 18 | Transect survey, Blocks 1 & 3 0 11

Table I1l. Overall flight effort and sightings, by date. (Cent’d)



Fl i ght
No. Dat e Flight effort Si ghtings
BH B] GW MW NW cr WS BS RS PN PR

68 21 Transect survey, Block 3 2 2
69 23 | Transect survey, Block 3 & 11 (1D) 1 97
70 24 Transect survey, Blocks 1 & 2 159/3c 8 1
7 25 | Transect survey, Blocks 3 & 12 ) 7
72 27 Transect survey, Blocks 3 & 11 2
73 28 | Transect survey, Blocks 12 & M 14(1D 18 1 2
74 29 Transect survey, Block 1 5
75 30 | Transect survey, Blocks 3 & 6 4
76 Ot 2 | Transect survey, Blocks 12 & M 7 1 2 1 25 8
77 3 | Transect survey, Block u 2(ID 4 2
78 4 Transect survey, Blocks 1 & 3 10/1C
79 5 | Transect survey, Block 11 7 £ 10
80 7 Ice recon. 0
81 9 | Transect survey, Blocks 12 & M 9 362 14 2
82 10 | Transect survey, Block 3 0 1
83 11 Transect survey, Block M 0 2 68 32
84 12 | Transect survey, Blocks 12 & M 3 7 3
85 15 | Search survey, Deadhorse to

Herschel Is. 1 2
86 16 | Transect survey, Block 11 0 1
87 17 | Transect survey, Blocks 12 & M 1 2
88+ 6 | Transect survey, Blocks 4 & 5 3
89 9 | lce recon., Block 6 0
90* 11 | Transect survey, Block 1 0 5 1
91* 12 | Transect survey, Block 4 0
92+ 13 | Transect survey, Block 5 0
93* 14 | Search survey, Herschel Is. 1
94+ 15 Search survey, Block 10 0 1 3

Tot al 755 1. | 48 1 2 2 | 1458 | 197 13 45 | 23

(* Ne42 flights)

Table I'l1. Overall flight effort and sightings, by date. (Cent’ d)
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Figure 2. Overall flight effort, 1982.
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Satellite photography (Figure 3) shows the general ice conditions in late
April. In the northern Bering Sea winds and currents formed |arge areas of
open water in the lee of land formations such as St. Lawence Island. Mbst
other areas were covered by 8/10 to 9/10 broken floe ice.

In the chukchi Sea very heavy ice (greater than 9/10 coverage) predom n-
ated. It consisted of broken floe with very large (over 2 kn) pieces of pan
ice. Wnds and wind-driven currents opened up a nearshore |ead system ex-
tending fromthe Icy Cape and Cape Lisburne area to Pt. Barrow.

In the Beaufort Sea shore-fast ice extended over all shallow (less than
20 m water areas. There was no open water south of the 71° N latitude line
fromPt. Barrow east to the 147° Wlongitude line. Broken or cracked ice
covered 8/10 to 9/10 of the area between the 71°N and the 72°N latitude lines.
Smal | “ponds” of open water existed in the cracks or between |arge pieces of
pan ice but these were usually quickly covered by new or grease ice. There
were no well defined east-west [eads as noted in 1981 . (Ljungblad et al.,
1982.) The area north of the 72° N latitude was generally solidly covered as
in previous years, although very little pack (nmulti-year) ice was noted. In
late May, the ice coverage in the Beaufort Sea changed slightly due to terres-
trial runoff and nelting. Less than 9/10 coverage was noted east of Harrison
Bay as well as a lead systemthat extended from 70°27'N, 146°w east to just
north of Barter Island at 70°10'N, 142°W.

Sea states during spring surveys ranged froma Beaufort ot (light ripple,
wind 1-6 knots) to 07 (foam w nd 28-33 knots), but averaged 03 (scattered
whitecaps, wind 11-14 knots) . The exception was 1 May (Flight 7) in the
nort hern chukchi Sea when sea states averaged Beaufort 05 (many whitecaps,
wi nd 19-24 knots) to 07.

Di stribution
Bowhead whal es were seen from st. Lawrence Island to pt. Barrow and in

the Beaufort Sea as far east as 144°w |longitude at 71°30'N latitude. In the
Beauf ort Sea, bowheads quite comonly left holes (“ice tracks”) in freshly
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Figure 3. Satellite photograph, 26 Apdl 1982. Note open-water areas northwest of St.
Lawence Island and along the northwest coast in the Chukehi Sea.
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Figure 4. Bowhead ice track photo, May 1982,

formed ice when they surfaced to breathe (Figure 4). Ice tracks were oval-
shaped holes estimted to be about 3 malong their |ongest axis. Small pieces
of broken ice were comonly seen scattered around the perineter of each hole,
indicating that the break came from beneath the surface. The tracks were
clearly visible when formed but deteriorated within several hours and were

seen along the migration route intermngled with actual whale sightings.

The overal |l distribution of 144 sightings, representing 265 bowheads seen
between 24 April and 25 May, is shown in Figure 5. In the northern Bering
Sea, two bowheads were seen northwest of St. Lawence Island and two whal es
were sighted east of the istand on 24 April and 29 April, respectively. All
ot her bowheads seen in early spring (25 to 29 April) were found inornearthe
Bering strait, or in thenearshorelead in the chukchi Sea between Cape
Li sburne and Pt. Barrow.
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Figure 5. Overall distribution of 144 sightings representing 265 bowhead whalesseen bet ween 24 April
and 25 May 1982.
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In the Beaufort Sea bowheads were observed from Pt. Barrow east to 180 km
northwest of Barter Island between 1 May and 25 May. Sightings were clustered
around the 71°30'N |latitude |ine where ice coverage remained 8/10 to 9/10
t hroughout the survey period. Transect surveys were not flown in the spring;
thus, line transect density or abundance estimates were not cal cul ated.

Mgration Timng and Habitat Relationships

Bowheads observed in late April were distributed over a 1000 km range
fromSt. Lawence Island past Pt. Barrow and were seen at either of these two

extrenes on two consecutive flights on 29 April and 1 May.

Two bowhead whal es were sighted north and east of St. Lawence Island at
64°23,5'N, 170°17.8'W on 24 April (Flight 2) and two were seen swi nmm ng east
of the island (at approxinately 63°30'N, 168°30'wW) on 29 April (Flight 6).
Though bowheads typically migrate to the west of the island, some may mgrate
around the east end using what is considered a less inportant route, (Braham
et al., 1980). Bowheads seen in the Chukchi Sea were |ocated just north of
the Bering Strait or in the nearshore |ead between Cape Lisburne and Pt.

Bar r ow.

Fewer bowheads were observed in the Bering and cChukchi Seas in 1982
compared with previous years. There were no large groups or concentrations
of whales north of the Bering Strait or north of St. Lawence Island as there
were in 1980 and 1981. This may be attributed to the fact that there was very
little open water in the northern Bering Sea or southern chukchi Sea in 1982,
or it may be that the presence of such concentrations is highly variable. It
i s possible that sone bowheads may have proceeded northward from the north-
western Bering Sea along the Soviet coast, where, as the satellite inagery
showed, there was little ice coverage to inhibit their mgration (see Figure
3). Usually bowheads mnove northeastward across outer Kotzebue Sound through
smal | cracks and leads that develop along the edge of the |andfast ice between
the Bering Strait and Pt. Hope (Braham et al., 1980). W did not encounter
any leads along the landfast ice in 1982 and suspect that whales may have
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passed through the Chukchi Sea further west than we noted previously (west of

169°W longitude), utilizing open-water cracks and discontinuous |eads to make
their way to the nearshore lead at Pt. Hope.

Five bowheads were sighted at Pt. Barrow as early as March (Dronenberg et
al., 1982) during one of the ice breakups. The main mgration past the north
sl ope, which seened to be dependent upon the ice conditions, began in nid-
April and lasted through nmid-Muy (Dronenburg et al., 1982). After bowheads
rounded Pt. Barrow, they were observed heading due east on a mean heading of
87.3° (true) with significant clustering about this nmean (Rayleigh test,
v=10.61, p < .001, n= 66) migrating through the little open water that
existed. lce tracks were observed often interspersed with whale sightings. As
the whal es nmoved east they began dispersing over a broader area. The overall
di stribution of bowheads in the Beaufort Sea clustered around the 71°30'N |ine

and largely echoed the findings of previous years.

The portion of the mgration past Pt. Barrow that we observed was divided
into two phases or “pul ses” (Braham et al.,1980). The first phase occurred
between late April and 6 My, and the second from9 My to 25 May. Analysis
of sightings per unit effort (spug) of searching (1.0 hour of flight tine)
shows two periods of peak sightings, one in each phase or pulse, on 3 and 4
May and on 12 and 13 May (Figure 6). These times agree closely with sighting
peaks from the census ice gamp counts (Dronenburg, et al., 1982). This may be
a coincidence due to good sighting conditions.

The whales in the first phase were estimated to have been of medium index
size (x = 0.524 + 0.119, s.d.) and travelled in groups of 2 to 5 animals.
Social behaviors were conmon including possible mating activity. Some whal es
were observed covered with rmud, indicating feeding or exploration of the
bottom or near-bottom No calves were seen in the first phase. Only 12% of
the animals encountered responded to the aircraft. |Ice coverage during this
phase was 8/10 to 9/10. After 9 May (the second pul se), whales of a larger
size {(x = 0.721 + 0.163 s.d.) were observed. On the basis of Student’s t
test, these animals were significantly (p < 0.01, t = 3.46, df = 41) larger
than those seen during the first phase. Wales in the later pulse travelled
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Figure 6. Bowhead sightings per unit effort (SPUE), spring 1982.
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east with fewer social displays. |Ice coverage averaged 7/10 to 8/ 10 and

consisted of broken floe ice with nore scattered open-water “ponds.”

Two cowcalf pairs and several suspected cowyearling pairs were seen in
the second phase. On 13 May an estimated 6-mcalf and an estimted 14-m cow
were observed off Pt. Barrow at 71°34'N, 155°17'w as they were headi ng east at
about 3 kmlh. On 22 May a cowcalf pair was observed in the Chukchi Sea at
67°59'N, 166°48'w, far south of the earlier portion of the migration. The
estimated 15-m cow was brownish with a white chin patch and was slowy moving
north. The estimated 6-m calf, which was nottled tan with a light rostrum and
white on the fluke stock, was seen al one, under, over or beside the cow. No
recruitnent rate was derived based on these sightings. A further discussion
of bowhead calf sightings is presented in the “fall” section of this report.
After 20 May, 26 calves were reported fromthe ice census canp, (Dronenburg et
al., 1982).

Behavi or and Sound Production

The nost common behavi or observed in the spring was active mgration
(Table 1V). Mst whales were solitary or in |oose noving groups. 1In the
northern chukchi and Beaufort Seas, the migration did not appear as hurried or
as determned as in the south or as reported in previous years. Social be-
havi or, including possible mating, was nixed with active swinmmg. In fact,
sonme whal es on the Chukchi Sea were observed swi nming south, or against the
mgration. Conpared with 1981, nore social behaviors (22.7%, possibly in-
cluding mating, were noted in the Beaufort Sea. In past years the migration
was observed to be direct and uninterrupted through the Beaufort Sea.

Three bowheads covered with mud were observed east of Pt. Barrow diving
in less than 20 mof water. It is not known if this activity was associ ated
with feeding. Mny groups of up to five bowheads were observed milling and
touching northeast of pt. Barrow. Twice a whale was observed to approach and
apparently alter the heading of another whale. The two then resumed the
heading of the approached whale. The resulting track resenbled an “S.”
Several hours of video and audio tape recordings of these whales were
obt ai ned.
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Bering sea | Chukchi Sea Beauf ort Tota 1
# % #1 % #1 % # %
Behavi or
Swi m 3/60.0 23/38.3 139/69.5 165/62,3
Dive 0/0.0 13/21 .7 11/5.5 24/9.0
Still 0/0.0 18/30.0 16/8 34/12.8
M 11 0/0.0 2/3.3 21/10.5 23/8.7
Di spl ay 0/0.0 0/0.0 31 .5 311
Feed 0/0.0 0/0.0 1/0.5 1/0.4
Mat e 0/0.0 3/5.0 9/4.5 12/ 4.5
None 2/40.0 1/1.7 0/0.0 3/1.1
Tot al 5/100 60/ 200 200/100 265/100
Mean G oup
Si ze 1.20 1.58 2.00 1.84
Response to
Aircraft
Yes 0/0.0 6/33.3 9/9.2 15/12.7
No 2/100.0 12/ 66.7 89/90.8 103/87. 3
Table 1Iv. Summary of bowhead behavior, group size and responses
to aircraft, spring 1982.

30




Few bowheads in the Chukchi (33.3% and fewer in the Beaufort (9.2% responded
to the aircraft. (Table IV).

Sonobuoys were dropped once in the chukchi Sea, three tines in the north-
ern Bering Sea and seven times in the Beaufort Sea. Location and recorded
subj ect of soncbuoy drops are sumarized in Table V. Sonocbuoys were dropped
near bowhead whales (and occasionally in areas where whales might be) in an
attenpt to deternmine their presence acoustically. Sonetimes nore than one
soncbuoy was dropped in an area when additional whales were sighted or if the
first one malfunctioned. Hydrophore depth was usually 18.2 m

A conprehensive aural analysis of bowhead sounds recorded in spring 1982
is provided in Table VI. Al sounds were played back at the recorded speed
and placed into sinple or conplex npan, and trunpet sound categories based on
past anal yses of bowhead sounds (Ljungblad et al., 1982). Call rate was
derived as a relative index of sound production by dividing the nunber of
calls by the nunber of whales seen for a sanple unit of duration. Sinple
moans are tonal, wusually frequency nodul ated (FM sounds often with harnonic
structure. Sinple noans were classified as follows:

up - ascending frequency nodulation
down - descending frequency nodul ation

constant - no discernible frequency nodulation
i nflect

combi ned ascending and descending frequency nodul ation

hi gh - short (FrM calls above 800 Hz.

Conmpl ex npans are sounds with a pulsive character, and varied conponent struc-
ture. QOccasionally sinple or conplex noans exhi bited both FM and pulsive
conponents . Aurally these calls sounded ‘conplex’ and were so categorized for
the purpose of this initial analysis. Trunpeting sounds were high frequency
(800 Hz -5000 Hz) calls that contain both FM and pulsive conponents. The
sound categories presented here are conparable to those reported by Wirsig et

al, (1982) for bowhead sounds recorded in the eastern Beaufort Sea.
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Fit. Speci es Sounds
No. Dat e Area subj ect recor ded Comment s
2 4/ 24 N. Bering Sea bowheads BE, BS No BH sounds
4 4/ 26 s. Chukchi Sea | bowheads BH, BE, BS BH cow/ cal f;
N. Bering Sea few bowhead sounds
6 4/ 29 N. Bering Sea bowheads BH, BE
8 5/2 E. Beaufort Sea [ bowheads BH, Bs few bowhead sounds
9 5/3 E. Beaufort Sea | bowheads BH, BS "s" track; few
bowhead sounds
10 5/4 E. ‘Beaufort Sea |bowheads BH, BE, BS sl aps
1 5/'5 Beaufort Sea bowheads BH, ES
16 5/13 Beaufort Sea bowheads BH, BE cow cal f; cow/yr.
good BE
17 514 W Beaufort Sea |bowheads BH, BE
19 5121 W Beaufort Sea | bowheads BS
Table V. sSoncbuoy drop |ocations and subject species, spring 1982.



1%

CALL TYPE #(%

No. Sinple conpl ex
sample bow- | Cal | Cener al
Date | luratior | heads [rate behavi or up dewn [poisitdii | inf lect | high| grow | trunpet noi se Conment N
mld
soci al BS, BE
4/2¢ 16" 28 0.08 | sw ming 8(23) 4(11) 3(9) 16(46] a(11) | aircraft cow cal f 35
mld
soci al BE (100+)
4/2¢ | 22" 13 0.11 SwWi i ng 7(23) 6(19) 2(6) 15(48] 1(3) | aircraft 31
5/2 24" 42 0.03 | swiming 17(53) 3(9)1 3(9) 2(6) (13) 3(91 BS 32
BS st
5/3 27" 42 0.06 SW i ng 23(36) 15(23) 6(9) 5(8) 15(23) aircraft track 64
mat i ng BS, BE
5/4 95" 27 0.10 hi gh soci al 21(8) 25(10) lo(4) 7(3) 1(8) | 118471 | as(19) | HO noise | slaps 250
SW i ng BS
5/5 36" 1 0.32 | mld social 15(12) 19(15) 4(3) 5(4) 3(2) 52(41) | 29(23) | aircraft 127
SW i ng
5/13 | 58" 5 0.43 | mld social 28(22) 13(10)| 12(10) 4(3) 61(49] 7(s) | BE (good) 125
BE
5/14 | 35" 12 D.23 | mld social 24(25) 17(18)| 10(11) 8(8) 32(34) 4(a) | (distant) 95
TOTAL 143(19) 02(13) 47(6) | 31(4) 1(4) | 312(41) | 93(12) 759
BS: bearded seal
BE: belukha whal e
Table wi. Results of initial aural analysis of bowhead sounds recorded in spring 1982.



Most sounds recorded in spring, especially of whales engaged in social’
behavior, were conplex noans. O a sound sanple containing 759 discrete
calls, 53% were conplex mpans and 47% were sinple mpans. Sinple npbans were
recorded nmost often from whales that were actually swinming. Mny conplex
sounds were recorded from sonobuoys dropped near socializing groups of bow-
heads in the spring (4 May). This is simlar to inpressions from past years’
data, suggesting that migrating bowheads may produce fewer sounds than sta-
tionary whales and/or social groups.

A conprehensive discussion of all bowhead sounds recorded in 1982 is

provided in the fall section of this report.

Qt her Species

Gray Wiales (Eschrichtus robustus)

Two gray whales were seen in Block Cin the northern Bering Sea on 21

May.  They were swinming through broken ice (2/10) heading northwest and dove
in response to the aircraft. Their location is incorporated in the sighting

chart for sunmer sightings, Figure 8.

Belukha whal es (Del phi napterus 1leucas)

In the spring, belukha whal es were seen well ahead of, acconpanying (as
close as 15 m and well behind the main group of mgrating bowheads in the
northern Bering and Chukchi Seas. The distribution of belukha sightings in
spring is shown with the fall distribution in Figure 30. Belukhas were often
seen actively keeping small pockets of water ice free by sw mming back and

forth through them They also occasionally remained still so that new ice
formed around them  The whales were evidenced after their departure by “ice
donmes”. A “nursery” of approximately 50 adult belukhas, many with cal ves was

seen 5 km south of King Island in the Bering Sea in |late Muy.
Belukha sightings east of Pt. Barrow were generally north and east of

bowhead sightings. Apparently these whales nove to deeper water north of the
bowhead’s migration route while actively mgrating in an easterly direction.
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They were often seen as a continuous stream of animals in small |eads, cracks,
and open water pools northwest of Pt. Barrow. Belukhas were observed breaking
through light grease ice to breathe. These holes in the ice nmade by belukhas
were consistently sighted east and northeast of Pt. Barrow in My.

Over 500 belukhas, nmostly adults, were sighted north of Pt. Barrow near
72°N, 155”42'w on 10 May in water about 200 mdeep. This is the third year
that large nunbers (400-600) of belukhas have been encountered northeast of

Pt. Barrow in the spring

Nar whal s (Mbnodon monoceros)

™0 mal e narwhals were observed lying in 8/10 ice coverage 8 km ww of
King Island in the Bering Sea on 26 April (Figure 7). The whales were about 4
mlong with 2-mtusks and of a mottled grey coloration. Wen first encoun-
tered they were lying still at the surface close to the ice edge facing south;

they slowy turned to the north and dove under the ice.

These whal es had apparently wintered in the Bering Sea and were migrating
north with the bowhead and belukha whales. An Arctic whale of the same famly
as the belukha whal e, narwhals generally nove north and south seasonally with
the prevailing ice coverage and are commonly found between 70"N and 80"N

(Reeves and Tracy, 1980). The narwhal is generally thought to be a deep-water
species relative to the nore coastal belukha. The only recent record of

narwhal s south of our sighting is that of a stranded (live) aninal on the
Al aska Peninsula at 56°N, 161°W (Geist et al., 1960) in April 1957.

Pi nni peds

Wl rus (odobenus rosmarus), bearded seal s (Erignathus barbatus), and

ringed seals (pusa hispida) were encountered on nost flights made in spring.

Wal rus were commonly seen in the northern Bering and chukchi Seas but rarely
in the Beaufort Sea. A peak sighting of over 2000 aninals near King Island in
the Bering Sea was nmade on 25 May.
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Figure 7. The first record o fasighting o {live narwhals in the offshore water of the Bering Sea: two males
nea King Island , 26 April 1982,
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Bearded and ringed seals were usually seen in the Beaufort and Chukchi
Seas in spring. Bearded seals were often Iying along cracks in the ice, wile
ringed seals were found near holes they had maintained in the ice. Calving
and pupping were observed in May in the Bering Sea as indicated by blood
stains on the ice.

Pol ar Bears (Ursus maritimus)

Two polar bears were seen in the spring. (ne, seen on 2 May (Flight 8),
was approximately 60 km north of Smith Bay (71°28.5'N, 154°19.,7'W); the second
seen on 21 May (Flight 19) was approximtely 50 km NNW of Denarcation Bay
(69°54.9'N, 141°57.2'W).
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SUMVER ( JULY)
Survey Effort and Rationale

In July, line transect surveys were flown in blocks C, G and H and 4
flights were nade over the chirikov Basin extending roughly between St.
Lawence Island and Bering strait (Flights 24 to 27). These latter flights
were in support of an MVS/ OCSEAP-funded* gray whal e feeding study conducted by
LA Ltd. Environmental Research Associates. Qur surveys of the area (since
1981) have been designed to determine the distribution, relative abundance
and, to the extent possible, the gross behavior and movenment of gray whal es.

Gray Whal e Distribution, Relative Abundance, and Behavi or

A total of 320 gray whal es and 8 gray whal e carcasses were sighted
between St. Lawence Island and Pt. Barrow in July. Twenty-six gray whales
were seen in the northeastern Chukchi Sea from 28 Septenber to 11 Cctober and
are discussed in the “fall” section of the report. Figure 8 shows the dis-
tribution of all gray whale sightings in the northern Bering and Chukchi seas
in 1982. Apparent areas of concentration included: near the southeastern and
sout hwestern coast of St. Lawence Island; a portion of the Chirikov Basin
northwest of King Island; an area just off Cape Lisburne; and one area ex-
tendi ng roughly from wainwright to the southern end of Peard Bay. This dis-
tribution is generally simlar to that seen in previous years (More and

Ljungblad, 1983).

Gay whale density estimates for regions in the northern Bering and
Chukchi Seas are presented in Appendix B. Wien conparing density estimtes
between years for this region it should be noted that the area was surveyed

t hroughout May, June and July in 1981, while the 1982 efforts were confined to

*QOCSEAP = CQuter Continental Shelf Environnental Assessnent Program Noaa, us.
Depart nent of Commerce.
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Locations of 8 gray whale carcasses are denoted hy a triangle (A)
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the last half of July. Thus, differences in 1981 and 1982 density data may be
partially due to intraseasonal variations.

Gay whales were seen from5 mto 140 km from shore in water ranging from
4 mto 40 mdeep. At times, whales observed near the coasts appeared to be
resting on the bottom One cowcalf pair was seen apparently lying on the
bottom just off Cape Nome (Flight 28).

Gray whales that were sighted with mud plumes were assuned to be feeding.
Mud plumes are large billows of sedinent that in calmwaters (Beaufort 00 to
02) may retain their identifiable shape and subsurface discoloration for 5-10
mnutes and thus are excellent sighting cues (Figure 9). Md plunes also
attract feeding birds (Harrison, 1979), which aids sightability. Gay whales
often were sighted soon after we started seeing plumes. Thus, plunme-only
sightings were recorded this year, and though they are not included in our
distributional or density data, we feel they are good indicators that gray

whal es were present.

Overall, 45% (n = 320) of the gray whal es observed were feeding. O the
gray whales seen in the cChirikov Basin, 48% (n = 199) were feeding. In May-
July 1981, approximately 63% (n = 318) of the gray whales seen in the Chirikov
Basin were associated with mud plumes. This conparison suggests that gray
whal e utilization of specific feeding areas may be nore variable within or
between years than previously assumed.

Annual differences and/or intra-seasonal variation nmay also account for
the surprising nunber (32% of all grays seen) of grays encountered off Cape
Li sburne and between wWainwright and Peard Bay on 31 July. These whal es proba-
bly noved north through the Bering Strait sonetine between late May (when only
two gray whal es were observed near St. Lawrence Island, Flight 21) and early
July (when we began our surveys). No net northward novenent was evidenced by
gray whales we saw in the southern Chukchi Sea or the Chirikov Basin area
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during July. The headings of gray whales sighted during four transect surveys
in blocks CC G and H are presented in Table VII. The gray whales in block C
exhibited headings in all directions (ZX = 9.0,pP< .50, n = 23), while the
headi ngs of those whales in blocks G and H were significantly clustered about
226" T {Laubscher-Rudolph R=170°, n = 11, p < .005).

Thirty-eight percent (n = 111) of the gray whales encountered from Cape
Li sburne north on our 31 July coastal survey were feeding. This also con-
trasts with June-July 1981 data, where none of the gray whales seen north of
69°N latitude were feeding; all were resting or swimming. Wile mgjor gray
whal e feeding areas have been documented in the northcentral and northwestern
Bering Sea, as well as the southwestern cChukchi Sea (Votrogov and
Bogoslovskaya, 1980; Bogoslovskaya et al., 1981), there generally has been a
noti ceabl e absence of evidence of feeding in coastal areas on the eastern side
of the Bering and Chukchi Seas. Such feeding patterns are consistent with the
report by Stoker (1981) regarding the lack of benthic infauna in the eastern
Beri ng/ Chukchi continental shelf. Variable current flow through the Bering
Strait possibly caused a change in the benthic community this year, thus
possi bly yielding an abundant infauna al ong the northeastern Chukchi Shel f.

Whal es that were not feeding this year were swinmng very slowmy (less
than 1 kmh) in all directions, or resting. Several underwater blows by
whal es rising vertically in the water colum to breathe were observed. Sono-
buoys were dropped near gray whales off Southeast Cape, St. Lawence Island on
24 July (Flight 30) and near gray whales (including calves) off Point Lay on
31 July. No sounds were recorded on either date.

Gay Wale Calves

O 320 gray whales seen, 19 were calves, for a gross annual recruitnent

rate (GARR) of 5.94% (nunber of calves/total nunber of whales). On 31 July,
18 of the 111 whales sighted (16% were calves. This was the highest gray

whal e calf count on any one day or area that we have encountered. The cowcalf
pairs were in close proximty (within 5 nm and in some cases nearly touching.
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N. Bering Sea

S. Chukchi:

Dat e Fit. Block C (n = 23) Dat e Fit. Block G, H (n= 11)

7-19 29 270° 7-18 28 2600
150° 230°
150° 180°
180° 180°
180° 210°
340° 250°
030° 240°
190" 240°
040°
240°
240°

7-24 30 330° 7-30 31 250°
330° 160°
260° 0900
210"
3600
230°
270°
2600
250°
120"
080°
250°

Table VII. Gay whale headings in the northern Bering (block C

and sout hern Chukchi (bl ocks G and H) Seas.
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These pairs consistently responded to the aircraft, though we renmained at 335
m altitude or higher throughout our observation. Wen the aircraft overflew a
cowcalf pair, the adult would nove over the calf, or the calf would swim
under the adult, such that the calf was nearly totally hidden (Figure 10).

This response was seen each tine the aircraft was near a cowcalf pair and
suggests that some hidden calves may have not been counted.

In July, gray whales with calves appeared to be a geographically separate
group. Eighteen calves were anong the 111 gray whales distributed between
Cape Lisburne and wainwright, While only 1 calf was seen in a total of 209
whal es sighted between St. Lawence Island and 50 km southwest of Pt. Hope.
There was roughly a 150 km separation between the first sighting of the group
of 111 gray whales seen on 31 July and our nost northerly gray whale en-
countered prior to that date.

Wiile a possible increase in prey availability (for which the only evi-
dence is the presence of the feeding whales) accounts for the presence of
i ncreased nunbers of gray whal es al ong the northeastern Chukchi Sea coast, it
does not explain the high calf count observed there. Segregation of cow calf
and/or female groups in gray whales in northern latitudes has not been docu-
mented as a conmon occurrence as, for exanple, it has in sperm whales,
Physet er macrocephalus (Best, 1979). Such segregation in feeding gray whale

groups may be an extension of a segregation found in migrating grays. “The

mgration is in fact a procession of gray whales segregated according to age
and sex. Fenales with calves apparently travel [in spring] farther offshore

than the rest of the herd.” (Sumich, 1976, p 233-34). If this segregation
trend continues it would not be surprising to find large nunmbers of cows with

calves, and possibly other adult fenmles, together on the feeding grounds.
Responses to Aircraft
Gray whales were seen on 9 flights, but responses to the aircraft were

observed on only 5. For all age/reproductive classes, 102,or 32% (n = 320)
of the gray whal es encountered responded to our aircraft (Table VIII).
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rgure (0. Gray whale calf partially hi dden by adult whale in response to aircraft, 31 July [ 982.

The response of gray whales to our aircraft was nost dramatic when calves

were present as previously discussed.

In these sanples, 73% (n = 120; Flights
28 and 32) responded.

In gray whal e sightings where no cal ves were present,

likely responses were observed for 15% (n = 99; Flights 29-31) of all whales
when the aircraft was at 305 maltitude.
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No. observed No. responses % of total

#T/#C #T/#C response
Flight 28 9/1 2/1 22
Flight 29 54/ 0 8/0 15
Flight 30 4210 6/0 14
Flight 31 3/0 1/0 33
Fl ight 32 111/18 85/1 8 77

Total grays on

response flights 219 102 47
Total grays/season = 320 102 32

Table VIII . Gay whale responses to aircraft on 5§ 2£ 9
flights where response was seen. Average altitude 305 m
#T = total nunber, #C = total calves.

Injured Gay Whales and Carcasses

A gray whale observed on 31 July was listing to its right side and
appeared sick or injured, although no wounds or disfigurements were seen.
This whale was within 0.25 km of the beach north of Wainwight (70°48.4'N,
159°37.5'w) and in water 3 to 5 mdeep. As we flew over, the whale thrashed
the water with it flukes, but these motions appeared to be ineffective in
moving it. \Wen we left the area this whale was still on its side in very
shal | ow wat er.

Ei ght gray whale carcasses were observed either floating or beached on
shore in the northern Bering and Chukchi Seas. Their positions are listed in
Table 1x and shown in Figure 8. 1w of the carcasses seen floating north of
St. Lawence Island appeared to have part of their heads and lower lips torn
away, possibly as a result of killer whale (O cinus orca) predation. A chase

sequence of gray whales by killer whales was observed in waters north of St.
Lawence Island in 1981 (Ljungblad and Moore, 1983 in press). The cause of
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Dat e Fit. No. , No. Posi tion Comment

July 11 25 1 64°24.9'N, 167°41.5'W Fl oating
July 12 26 1 63°14.5'N, 168°37.2'W Fl oating, head wounds
July 15 1 64°22,9'N, 165°49.4'W Fl oating, 10 mlong
lower lip torn away

July 19 29 1 66°35.4'N, 164°08,7'W Beached

1 64°45.2'N, 68°42.6'W Fl oating, 13 m |ong
July 23 * 1 62°44.6'N, 68°44.8'W Floating, 6.5-7 mlong
July 31 32 1 68°21,2'N, 66°37.2'W Beached

1 68°39,7'N, 166°14.8'W Beached

*ADFG - Al aska Departnent of Fish and Gane sighting
Table I X Locations of gray whale carcasses, (N=8).

nmortality for the remaining six carcasses can not be speculated. The car-
casses seen on the beach had reached an advanced stage of deconposition.

Qt her Species

Belukha whal es (Del phi napt erus leucas)

Three belukha whal es were seen cl ose together off the southeast coast of
St. Lawrence Island on 24 July. These whales were swi nmng away from the
island and dove in apparent response to the aircraft. One belukha carcass was
observed on the beach north of Shishmaref on 19 July at 66°34.6'N, 163°46.1'W.

It is not presently known what portion of the Bering Sea popul ation of
belukha whales migrates fromthe Bering Sea, through the Bering Strait, and
Chukchi Sea, and into the Beaufort Sea. Though we saw only 3 belukha in the
Bering Sea in July of 1982, over 130 belukhas were seen feeding near the Yukon
River delta in July of 1981. The popul ation of belukhas that occurs within
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the Bering Sea appears to be conposed of resident and migratory groups. The
Al aska Departnent of Fish and Game reports a resident stock of 1,000-1,500
belukhas occurs in the Bristol Bay-kuskokwim Bay area year around (Klinkhart,
1966).  Unknown numbers of belukhas apparently overwinter in the Bering Sea
north of Bristol Bay (Fay, 1974). Mst of these animals probably mgrate
north with the bowheads as the ice recedes in the spring, while a portion of
this subgroup renmains in the Yukon Delta region or Kotzebue Sound area

M nke whal e (Balaenoptera acutorostrata)

One m nke whale was seen by an LG observer in the northern Bering Sea at
65°51,9'N, 169°09'w on 11 July. The nminke was sw nming southwest but was not
resighted. Mnke whales have been seen in these waters in previous years

Unidentified cetaceans

One unidentified cetacean was seen in block H on 30 July. This whale may
have been a gray, but only the blow and part of the head were seen 3-4 km from
the plane and the whale could not be positively identified

Pi nni peds

Pi nni peds were seen on every flight in July except Flight 28 in blocks G
and H  Except for two bearded seals that remained at the surface nearly al
seal s encountered in open water dove in response to the aircraft and were
recorded as “unidentified pinnipeds." Notably, there were many seals, as well
as about 100 live walruses (on ice floes) north of Wainwight in the same
general area as the already nentioned concentration of gray whales seen on

31 July. The count of pinnipeds and walruses was probably low on that day
because we were concentrating our efforts on the gray whales

Wal rus carcasses were seen floating nearshore and on the beaches from

Nome to Barrow in July. Approxinmate counts of beached carcasses by area are
presented in Table X.  Areas of concentration included the northern Seward

Peninsula, Baldwi n Peninsula and the coastline from Shesualek to Cape
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Li sburne. W also saw many floating walrus carcasses near King Island and
several in block Hthat are not represented in Table X. A large proportion of
the dead wal ruses had been decapitated.

ll\:lé)t Coastline Nunber
28 S. Seward Peninsul a 7
29 N. Seward Peninsul a 171
31 Bal dwi n  Peni nsul a 39
32 Cape Krusenstern - Pt. Barrow 62

Table X Beached wal rus carcass count* (n=279).

“Approxi mate count only. observer priority always given to live ani mals.
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FALL (AuGUST, SEPTEMBER, OCTOBER)

Survey Effort and Rationale

Line transect and search surveys were flown in the Beaufort Sea between 2
August and 17 Cctober. In August and early September, surveys were concentra-
ted in the eastern U S Beaufort Sea, in anticipation of intercepting the
westward bowhead migration. Transect surveys were flown in blocks 4 through 9
in August and early Septenber and distributed between 1 through 12 in md to
| ate September. Often, several adjoining blocks were flown successively, if
one block was east or west of another, or combined, if one block was north or
south of another.

I N early september, concurrently with this study, MVS inplenmented a plan
to regulate seasonal drilling on the outer continental shelf |ease areas.
This plan, developed in consultation with National Marine Fisheries Service
(NMFS), required a daily flow of information fromthe survey teamto appro-
priate mMs and NMFS authorities throughout Septenber. Thus, on a daily basis,
data on location of survey efforts; weather and ice conditions; and whale
sightings, behavior, and headings were conveyed as requested. |In addition,
information obtained from the surveys was conmunicated directly to the scien-
tific team nonitoring the interaction of whales and geophysical vessels
(N642).

Flight effort in Cctober, was concentrated in the western half of the
Al askan Beaufort Sea and the northern Chukchi Sea to nonitor the bowhead
mgration as it noved along the Al askan Coast. Line transect surveys in
blocks 1, 3, 11, 12, and M were flown (Flights 76-87). (One flight was com
pleted in block 6, as well as a search survey in the MacKenzie Bay-Herschel
Island area. This effort was designed to assess the distribution and relative
abundance of bowhead whales during the latter part of their fall mgration
across the Beaufort Sea and into the Chukchi Sea. From6 to 15 Cctober, N642
flew transect surveys also to obtain general distributional information and
augnent coverage of the Beaufort Sea to the east (Flights 88-94).
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Weat her conditions often determned which blocks were surveyed, where
transects legs were truncated, and when flights were curtailed. ©n occasions

when conpl ete transect surveys could not be flown due to fog, the aircraft was
flown along the edge of the fog to assess the ice coverage or to search for
whales. During the 78-day fall season, we did not fly a total of 28 days
(35.99%: 21 (26.9% due to weather, 4 (5.19% due to aircraft naintenance, and
1 (1.3% because the aircraft was on loan to the polar bear tagging project.
Also, the pilots required 2 rest days.

O her factors also hanpered flight efforts. The requirenent of an ade-
quate fuel reserve on landing (for use if an alternate landing site was chosen
due to weather) shortened sone surveys. Darkness limted five flights, and
the closing of the principal airstrip (Barter Island) limted one. Throughout
the surveys, the aircraft attenpted to avoid all whaling activity and areas

where hunting may have been taking place

Survey Conditions Sumary

Ice conditions in the Beaufort Sea remmined heavy into early August. A
narrow 1- to 5-km band of open water extended from the shore north to an ice
field of 7/170 to 9/10 coverage. Mst ice near the shore (south of 70°30'N
latitude) in early August was old, broken shorefast ice and was often dirty
and broken into pieces snmaller than 50 m on the longest axis. Ilce north of
70°30'N | atitude appeared to be |less fragnented. Large pieces of pancake ice
up to 300 mw de, were not uncommon. Up to 9/10 coverage of new ice was

common in areas surveyed north of 70°30'N |atitude.

By mi d-August, ice conditions began changing rapidly. The ice was nelt-
ing and being noved dranmatically fromday to day by both w nds and currents
Ext ensi ve open water east of 140°w | ongitude and patches or swaths of open

wat er near 70°30'N | atitude were observed. Ice coverage of greater than 9/10
was present north of 72°N latitude but contained open areas as wide as 1 km

These rapidly changing ice conditions were exenplified by the fact that on 16
August at 70°30'N | atitude between |ongitude 140°w and 143°w there was 9/10
coverage, while on 21 August this area was ice free and open.
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in Septenber the ice continued to nove and melt. The eastern Beaufort
Sea contained areas of heavy (7/10 - 10/10), nedium (4/10 - 6/10) and light
(1/10 - 3/10) ice coverage and sone open water (Figure 11), and the inside of
the barrier islands was conpletely clear of ice by 4 Septenber. There were
some snmall patches of |oose broken shorefast ice 1 to 2 km wi de west of Barter
I sland, but no shorefast ice remained between Barter Island and Deadhorse.
Some snall pieces of multi-year ice were seen north of 72"N latitude between
140°w and 144°w | ongitude.

By the end of September, npst of the Beaufort Sea ice had nelted or blown
north so that open water stretched beyond the horizon at 72°N latitude as
observed from 300 m altitude. However, on calm nornings grease i Ce accunu-
| ated and was noted near the nainland in the Smith Bay and Canden Bay areas
and an approximately 10-kmw de strip of broken new ice was present east of
Pt. Barrow.

O fshore ice conditions in the Beaufort Sea remmined relatively open
through 3 Cctober. However, by 4 Cctober the nearshore ice cover was esti-
mated to be 9/10 in Smith Bay and the shall ow areas of Harrison Bay. New
grease ice and broken pancake ice of 7/10 to 8/ 10 coverage extended approx-
imtely 70 km offshore north of Harrison Bay. On 5 Cctober, ice coverage was
estimated to be 7/10 between 71°50'N and 72°00'N latitude in the western
Beaufort Sea, while a 1- to 2-kmwi de | ead remai ned nearshore at about the 20-
m isobath. By 9 Cctober ice cover was 8/10 to 10/10 between Smith Bay and Pt.
Barrow in the Beaufort Sea. In the Chukchi Sea ice cover was 8/ 10 to 10/10
between Pt. Barrow and wainwright, decreasing to approximately 4/10 directly
of f Wainwight, then increasing to 7/10 to 8/ 10 south to Pt. Lay. on 10
Cctober, ice cover was 9/10 to 10/10 from Pt. Barrow to Harrison Bay out to
71°20'N latitude. Observations of ice conditions in the Beaufort Sea between
10 and 15 Cctober are sunmmarized in Figure 12. After 9 Cctober, ice coverage
in the Beaufort Sea remmined 8/ 10 to 10/10. However, wind that shifted the
i ce caused daily changes in the positions of cracks and openings, prinmarily
along the 20-m isobath.
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Figure 12. lee conditions in md Cctober, 1982 after freeze-up began.
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Sea states during fall surveys ranged from a Beaufort sea state 01 (light
ripple, wind 1-6 knots) to 08 (high waves, foam wind 39-46 knots) but aver-
aged 03 (scattered whitecaps, wind 11-14 knots) te 05 (mmny whitecaps, W nd
19-24 knots). Sea states averaged Beaufort 05 to 07 (foam wi nd 28-33 knots)
on Flights 74 and 75 in the Beaufort Sea.

Distribution and Relative Abundance

Line transect surveys flown in blocks 1 through 12 and M from 1 August
t hrough 17 Cctober provided the bowhead distributional data depicted in rigure
13.  Overal 1, 222 sightings of 490 bowhead whales were made during our tran-
sect surveys. This includes two sightings of four bowheads nade by the survey
crew on N642 (see Flights 88-94). In August (Figure 13-black) bowheads were
primarily found approximately 50 to 200 km of fshore in blocks 6-9. A few
bowheads were al so found near the shore along the eastern edge of block 5. In
Septenber, (Figure 13-red) nost sightings were between 30 and 75 km from
shore. By Cctober (Figure 13-green) sightings were nore evenly distributed
away from land as the bowheads entered the Chukchi Sea and headed sout hwest.
The distance from shore of sightings is shown for each nonth in Figure 14.
Overall, 64% of our fall sightings were 20 to 50 km offshore, or roughly
between the 10 m and 60-m i sobat hs.

Ice coverage did not linit the whales’ distribution in fall (Table X).
In early August 82% (n = 88) of the whales were found in 7/10 to 10/10 ice
coverage and 6% (n = 6) were found in 0/10 to 3/10 ice coverage. Al whales
in Septenber were found in light ice coverage or open water even though heavy
ice coverage still existed offshore. They were found nore in heavy ice

(63.6% n = 28) in Cctober as freeze-up occurred.

Table Xi|I and Figures 15 through 18 summarize the number of flights nmade,
total flight hours, the number of bowheads seen and the sightings per unit
effort (SPUE) for each block, by month. The blocks are (roughly) delineated
bathymetrically as being shallow, transitional, or deep. The highest bowhead
count in August was in blocks 6 and 7 (Figure 15). In Septenber nost sight-

ings were in nearshore blocks with the highest count occurring in block 5,
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AUGUST SEPTEMBER OCTOE | . TOTAL
Bl ock | Dept h Bow- Bow- Bow-— Bow-
No. | Zone rlights|Hours | heads | SPUE | 71 ights | [ours heads | spPuE |Fl ights [Hours | heads | SPUE | Flights | [ours heads | SPUE
1 |shall ow 5 7.5 0 o 3 8.5 96 1.29 5 8.25 1 0.12 13 24.25 | 97 4.00
2 |Trans 3 4.5 0 0 | 1 1 1.0 0 0 0 0 4 5.5 1 0.18
3 | Shall ow 0 0 0 0 6 8.5 12 0. 65 3 4.25 9 2.12 9 22.75 | 21 0.92
4 | Shal | ow 8 |16.25 0 0 4 3.25 ! 0.08 6 9.25 3 0.32 18 38.75 4 0.10
5 | Shal | ow 6 |[18.75 22 1.17 7 0 8.0 9.0 6 12.75 6 0. 47 19 51.5 | 208 4.04
6 |Trans 8 |16.75 31 1.85 3 6.5 0 0 2 3.75 0 0 13 27.0 31 1.15
7 |Trans 9 15.75 90 5.71 1 3 0 0 0 0 0 0 10 18,75 90 4.80
8 |Deep 1 2 0 0 | 2 0 0 0 0 0 0 2 4 0 0
9 |Deep 1 3 2 0.67 1 3 4 1.33 0 0 0 0 2 6 6 1.0
o 10 |Deep 0 0 0 0 0 0 0 0 1 1.75 0 0 1 1.75 0 0
" 1 Trans 0 0 0 0 2 4.5 0 0 3 7.25 7 0.96 5 11,75 7 0.60
12 |Shallow 0 0 0 0 ! 3.0 2 0.67 2 4.5 5 1.11 3 7.5 7 0.93
Trans 0 0 0 0 1 3.25 1 0.31 2 5 4 0.80 3 8.2% 5 0.61
M | Shall ow 0 0 0 0 1 1.5 0 0 5 5.25 10 1.90 6 6,7¢ 10 1.48
Trans 0 0 0 0 0 0 o 0 5 12.0 3 0.25 5 12.0 3 0.25
Tota 1|Shal | ow 19 |425 22 0.52 22 4.75 | 291 4.49 27 44.25 34 0.77 68 151.5 | 347 2.29
Total |Transit: 1 20 |[37.0 121 3.27 8 8.25 2 0.11 12 28.0 14 0.50 40 83.2! | 137 1.64
Total |Deep 2 5.0 2 0.40 2 5.0 4 0.80 1 1.75 0 0 5 11.7¢ 6 0.51
GRAND | TOTAL 41 B4.5 145 1.72 32 '8 297 3.37 40 74 48 0.64 113 246.5 | 490 1.99
Table XI1. summary of effort, sightings and sightings per unit effort (SPUE)

for each survey block by nonth,

fall

1982.
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Demarcation Bay (Figure 16). Sightings in Cctober were also predomnantly
nearshore, with the highest count in block 2 (Figure 17). Figure 18 shows 222
sightings of 490 bowheads. It represents the overall results from August

t hrough October 1982. Subregional density estimates, including a binonthly
presentation for the August-Cctober period, is presented in Appendi x B.

Mgration Timng and Habitat Relationships

The first conponent of the fall bowhead nmigration was seen in early
August in the deep and transitional depth zones of the eastern U 'S. Beaufort
Sea. A shift in sightings per unit effort from deep and transitional to
shal | ow depth zones occurred in md-Septenber as nmore whales were found nearer
to shore (Figure 19). The survey effort was concentrated in shallower areas
during Septenber, but deep-water areas were still surveyed.

The average estinmated swimming speed and direction of whales seen in fall
1982 are presented in Figure 20. Wales seen in the transition and deep areas
in early August were swinmng about 2 kmh to the west. Estimated sw m speed
increased to 4 kmh or nore during late August and Septenber. In Cctober,
swi nm ng speed was estimated at 2 kmh. Bowheads had unimodal, nonrandom
headings in all periods except early Septenber, when feeding activity pre-
dominated.  Swi mming speed was not estimated for bowheads that appeared to be
feeding in Septenber.

Bowhead sightings per unit effort (spuE) are shown in Figure 21. There
appeared to be a peak in the nearshore bowhead migration between 18 and 24
Septenber. On 16 Septenber (Flight 66) 61bowheads were seen east of 141°w
| ongitude (42 whales had been seen in approxinately the same area the day
before). on 18 Septenber only 2 bowheads were seen west of 141°w to 144°w
| ongitude by other observers.* On 22 Septenber over 100 bowheads were seen
bet ween 141°w and 143°wW longitude, * and on 24 Septenber (Flight 70) we saw 159
bowheads distributed roughly between 140°38'w and 149°42'w | ongitude. On
29 Septenmber (flight 74) only 5 bowheads were seen between 147°37'w and

*Personal comunication, R Davis, LG Limted, Toronto, Ontario, Canada

69



SIGHTINGS PER UNIT SFFORT -

< Hour OF F_'GHI_TIME)

SHALLOW, LESS THAN 50m

TRANSITIONAL 50-2000m /
5 r—
DEEP, OVER2000m

N

1-15 AUGUST  16-31 AUGUST 1-15 SEPTEMBER 16-30 SEPTEMBER 1-17 OCTOBER
DATE PERIOD

Figure 19. Bowhead deep (over 2000m, transitional (50 m-2000 n) and shallow (less than
50 m water sightings, fall 1982,

70



DIRECTIONALITY OF WHALES

----Expected = 12.5%
(Swim Speed (Est)-Mode)

AUG 1-15 x2=470, n=- 75 AUG 16-31  x:26.8, n = 37
50% p<0.01 50% p<0.01

) M

48.0

SEPT 1-156 x2=11.7, n =47 SEPT 16-30 x=49.5, n = 107
50% p<<0.20 50% p<0.01
(4.0 km/hr) P (4.0 km/hr)
. 20.5

Y

OCT1-17 x=37,5, n=35 TOTAL x=135.4, n= 301
50% p <001 50% p<0.01

BV

Figure 20. Mbde estimated swimming speed and direction of hbowhead whal es,
fall, 1982.
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149 °43'w in an area where 44 whales were seen on 24 September. Thus, nost
whal es were seen east of 141°W |ongitude before 18 September, were distributed
progressively westward on 22 and 24 Septenmber, and were found in significantly
smal | er nunbers along their westward distribution by 29 September,

The sighting distribution on 24 September (Flight 70) showed two possibly
distinct groups of bowheads; one (n = 85) roughly between 149°42'W and
146°04'w | ongi tude, and one (n = 73) between 142°47'w and 140°38'w | ongitude
(with 1 bowhead seen at 70°18'N, 144°02.6'W). Myst of these whales were
swiming slowy and sone appeared to be feeding. The 85 whales in the west-
erly group were in a nearshore area whose waters and productivity nay be
i nfluenced by runoff fromthe Colville and Sagavanirktok Rivers. Simlarly
whales found to the east were in waters where runoff fromthe xongakut and
Mackenzi e Rivers possibly influence productivity and thus whale distribution.
schell et al. (1982, p. 81) stated that “the retreat of the pack ice northward
in sumer, nutrients supplied by terrestrial runoff, and the maximum euphotic
depths lead to the maxi mum productivities observed” in the Beaufort Sea. This
same report indicates that average (1978-1980) annual prinmary production

contours in the U S. Beaufort grossly depict production of 25 to 27.5 gC/m2
occurring fromshore to about 71"N latitude at 141°w | ongitude, and 25 to 40

gC/m2 from shore to 72°N latitude at 157°w longitude. These contours roughly
enconpass the area of fall migratory bowhead distribution in the Beaufort Sea

seen this year and in past years (Ljungblad, 1981; Ljungblad et al., 1982).

Furthernore, this year's observations of early offshore and later onshore
bowhead sightings roughly coincided with peaks in primary production in the
Beaufort Sea that occurred in June offshore and in August nearshore reported
by schell et al. (1982). Such peaks in primary production are generally
followed by peaks in nunbers of primary and secondary consuners, which in turn
become food for bowhead whales. schell et al. (1982) also presented data that
suggest ed nearshore bowhead feeding areas in the fall nay exist near Barter
Island and north of Smith Bay. Though we have observed bowheads that ap-
parently were feeding near Barter Island, we have seen few bowheads near Smth
Bay and none feeding there. Ray and wartzok (1980) reported 107 bowheads near
the Smith Bay area on 20 Septenber 1974. Braham et al. (1980a) reported 102
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bowheads, many of them feeding, seen east of Pt. Barrow to Smith Bay between
20 and 26 September 1976. The extent and timing of past surveys have not
establ i shed the inportance of the Smith Bay area as a bowhead feedi ng ground.
In this and previous years our surveys of the smith Bay regi on have either
been early (July, 1980, > 8/ 10 ice coverage) or late (late Septenber and
Cctober, 1981-1982, » 8/10 ice coverage) in the season when the shall ow bay
and adjacent waters were frozen. \Wales seen offshore, northeast of Barter
Island in early August, could arrive in the nearshore area west of Smith Bay
by late August or early September. Surveys conducted somewhat after the
predicted arrival of these bowheads nay provide additional infornmation about

possi bl e bowhead feeding areas from Smith Bay to Pt. Barrow.

It seems that the “offshore” and “nearshore” migrations were not two
separate and distinct processes, but overlapped within the sane mgration.
Multiple regression analysis describing depth (d), as a function of sighting
date (t), and ice coverage (i) shows a somewhat snooth and strong fit
(d = 776.3 - 14.4t + 47.18i; R= 0.431; F = 15.82). The deeper offshore
mgration occurred in early to md-August, then shifted to the shall ower
nearshore migration by nid-Septenmber. In Septenber whales were found in 20-
to 50-mwater during which time they progressed slowy west apparently feeding
along the way, as nore whales nmoved into the U S. Beaufort fromthe east. The
hi st ogram of sightings per unit effort by date shows two apparent peaks (see
Figure 21); however, the poor weather in late August and early September must
be considered. Flight conditions were unacceptable (fog, icing, and high sea
states) as evidenced by the small proportion of days pernmitting flying. The
weat her on only 37% of the days between 26 August and 13 Septenber was ade-
quate for flying, conpared with 73% for the overall fall season. Thus there
was probably a continuous “flow’ migration of bowheads through the Al askan

Beaufort Sea.

Fifteen whales were seen in the Chukchi Sea between 2 and 17 Cctober.
These whal es were distributed between 156°58'w and 160”34’ w | ongi tude and
70°47'N to 71°45'N latitude (Figure 22). Additionally, bowhead whale tracks
in the ice were seen along a search |ine between 70°30'N, 163°23'W and
71°24'N, 160°46'W indicating bowheads had recently noved through the area.
Swi nming direction of the whales ranged from 330° to 200°T, with significant
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clustering about a mean of 265° T (Laubscher and Rudol ph test, R = 130°, p <
.005). One bowhead seen nearshore on 3 Cctober breached six tines at ap-
proximately 30-s intervals as it noved south very near the shoreline. On

9 Cctober, five whales (36% were seen resting at the surface. Four of these
were within a body length of one another with one whal e headed at 300°T while
the other three lay parallel to each other nmintaining a 210°T direction. The
fifth resting whale was approximtely 11 km southeast of the group of four.
None of the resting whales reacted to the aircraft as it flew over at 244 m
The |ast bowhead seen this year was an individual in the Chukchi Sea (at
71°19.7'N, 160°34,1'W, on 17 Qctober) swinmming south at an estinmated 4 km h.

W believe the type of distribution observed in the Beaufort and Chukchi
Seas during the fall 1982 migration can be depicted by a westerly noving,
continuous distribution of bowheads in a general trapezoid shape noving west
across the Beaufort Sea and di spersing southwest across the cChukchi Sea
(Figure 23).

The followi ng observations support this hypothesis:

- I'n August bowheads were seen further offshore to the west and closer to
shore as we surveyed east,

- the direction of the bowheads remmined significantly westerly (see
Fi gure 28) from August through Cctober (except for whales believed to
be feeding), and

- node-estimated swinmmng speeds were 2kmh in early August and 4 knh
for mgrating whales observed in Septenber. These speeds put whales in
approxi mate locations suggested by this mgratory nmodel, and in areas
where they were seen during the mgration.

- bowheads seen in the chukchi Sea in Cctober exhibited a significant
mean headi ng of 265°T.

In this model, the bowheads seen offshore in early August are the |eading
edge of a nuch larger westerly noving popul ation and suggest that major mgra-
tory novenents could occur that early in the Alaskan Beaufort Sea. By the

first part of Septenber, whales were seen near Demarcation Bay and Barter
Island. The continued westward novenent brought a great population of the
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popul ati on through the Beaufort Sea, progressively nearer shore, in Septenber
and Cct ober.

Thi s nodel addresses observations nmade by other researchers in 1982 of
bowheads encountered approximately 100 km NE of Barter Island in August (Davis
et al., 1983), and our observations in 1982 and Previous Years of bowheads
seen feeding near Demarcation Bay in early to |late Septenber, then sw nmm ng
west through the nearshore Beaufort Sea in |ate Septenber and Cctober

(Ljungblad, 1981; ILjungblad et al., 1982).

Qur fall bowhead sightings in the Chukchi Sea can be enconpassed by a
rectangl e bounded by latitudes 71°45'N and 70°47'N and | ongitudes 156°58'W to
160°34'W (see Figure 22). If an average westerly heading of 265° T is applied
to that rectangle, a hypothetical picture of bowheads di spersing across the
Chukchi Sea and crossing roughly over Herald Shoal (70°30'N, 171°30'W) de-
ve lops. This pattern of a possible southwestward di spersion of many bowhead
whal es across the Chukchi Sea in fall conplenents, yet diverges fromthe cur-
rently held nodel (Braham, et al., 1980b), suggesting that bowheads primarily
follow the ice front west to Herald and wrangel |slands before follow ng the
Chukot ka peninsula south and through the Bering Strait. Ray and Wartzok
(1980) reported five bowheads slightly west of Herald shoal on 11 Cct ober
1975.  Johnson et al. (1981) reported 104 bowheads sighted along the Siberian
coast between Tenkergin and Cape Onnan (68°N-69°N, 174W-178°W) between 16 and
18 Oct ober 1979, whereas only three bowheads were observed northeast of
wrangel |sland. Bogoslovskaya et al. (1981) reported 274 bowheads al ong the
mai nl and coastline between early Septenber and mi d-Cctober, with only 4 to 12
whal es seen off Herald Island in Qctober 1980. Marquette et al. (1981) re-
ported 227 bowheads sighted along this strip of the Siberian coast between 21
and 23 Septenmber 1980, with no bowheads seen near wrangel or Herald Island.
Qur data, in conjunction with these published accounts, supports the hypo-
thesis of a dispersion of bowheads south and west across the Chukchi Sea after
they round Pt. Barrow late in the fall (see Figure 23). Mgration patterns in
t he Cchukchi Sea may be nore dispersed, conpared with the Beaufort Sea perhaps,
due to differences in the bathynetry and ice.
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It is possi ble that bowheads encountered along the Siberian Coast in
early autumm were whales that did not mgrate as far east as the eastern
Canadi an Beaufort Sea in spring. Bogoslovskaya et al. (1981) reported 20
bowheads sighted about 30 km northeast of Cape Serdtsekamen in August of 1973,
and 13 whal es seen near Cape Billings in late August of 1977 and 1978. Ray
and Wartzok (1980) reported 64 bowheads seen about 100 km north of ICY Cape in
August of 1975. Braham (1982) cited several other reports representing ap-
proxi mately 20 bowheads in the northern Bering and Chukchi Seas between June
and August. Thus, while it is not certain that whales seen by others along
the Siberian coast in Septenber and Cctober did, in fact, mgrate from the
Beaufort Sea, the dramatic increase in the number of bowheads reported al ong
the coast in Septenmber and COctober supports the contention that whales were
newy arrived in the area at that tine.

Possibly the bowheads we saw offshore in early August were whales that
did not make the conplete mgration to the Banks Island - Admunsen Gulf area.
To swmto Banks Island and back from the position of our first August sight-
ings would be a round trip of approximtely 1000 km Swinming at an average
speed of 2 kmih fromearly June until early August a whale could cover the
distance easily, but it would have little tine for feeding or resting before
the return mgration. Mre likely, perhaps, is that some of the whales seen
mgrating past Pt. Barrow in late May and early June were whales that did not
move nuch further east but instead exploited an offshore food source that
began to falter soon after the peak bloomin July (Schell et al., 1982).
These whales then returned west at the beginning of the fall migratory cycle.
In short, late arrivals to the Beaufort Sea may be the early westerly m-
grants. ‘lbis shortening of the mgratory route has been observed in gray
whal es (Braham, 1983). Late southbound grays have been seen turning near San
Francisco, California, and returning north with whales swinmng north from the
breeding |agoons. The se “late” gray whales, in effect, short circuit the
mgratory route to the breeding lagoons by sinply ending it hal fway down the
California coast. 1In a simlar fashion we suggest bowhead whal es that round
Pt. Barrow in the latter part of the spring mgration (June) may renmain well
of fshore and swim no farther east than approximately Demarcation Point. \Wen
of fshore food sources are reduced in availability in August, they nmay be the
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first whal es to nove west and initiate the fall westerly migration instead of

movi ng south into shallower waters.
Rates and Sizes of Bowhead Cal f Sightings

Al calf sightings (n = 42) are plotted in Figure 24. Estimates of gross
annual recruitment rate (Garr) for bowhead whal es have usually been | ow
relative to other mysticetes, A range from low estimates of 1.3% (Braham et
al.,1979), 1.9% (Davis et al., 1982) and 2. 3% (Dronenburg et al., 1982), to
hi ghs of 3. 4% (Cubbage and Rugh, 1981), 5.6% (Marquette et al., 1981) and
9.3-12.4% (Davis et al., 1983) have been reported. The nunber of calves
sighted by this project in the fall (Table X Il) and resulting GARR were
hi gher than our other seasons (Table XIV) or other aerial survey estinates.
Twenty-three calves, or 4.69% of the total nunber of whales sighted (n = 490)
were encountered while on transect survey in the fall. This anpunted to
0.000190 calves per adult per hour of flight time. N neteen calves, or 8.19%
of the total nunmber of bowheads sighted (n = 234), were seen while collecting
behavioral data in the fall (Reeves et al.,1983), or the equivalent of
0.001242 cal ves per adult per hour of flight time. Behavioral observation
flights had greater chance to sight any cal ves present because of tinme on
station, but did not representatively nor randomy sanple the whole popul ation
and/or region. Thus the best estimate nay be between the two. A GARR of
5.80% or equival ent of 0.000186 cal ves per adult per hour of flight time may
be calculated from the conbined sightings of 42 calves/ 724 total whales.
Bowhead cal f sighting rate and derived GARR are conpared to other years and
seasons in Table XIV.

There did not appear to be any significant segregation according to size
in the fall mgration. The whales seen offshore in August, when the |arge
proportion of calves were noted, were the same average size index (x = 0.688 +_
0.180, s.d.) as the early (4-22 Septenber) nearshore conponent (x = 0.662 +
0.151, s.d.) and the late (23 Septenber-17 Cctober) nearshore conponent
(x = 0.677 + 0.234, s.d.; t=0 66, p<.50, n=106).
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N642

Fl i ght sight-
Dat e No. Latitude®N | Longi t ude"W| No. ing Heading (“M/ Comrent
Fal |
70°32' 40°31 1 under adult, 360°M
15 Aug | 43 70" 55’ 43" 09’ 1 adult cluster around calf
70" 53 43°01 1 210°
70° 26’ 42°39’ 1 090°
16 Aug | 44 70" 54 42°43’ 1 270°
17 Aug | 37 71703’ 44" 07’ 1 all bl ack
18 Aug | 46 70" 14 39”45’ 1 150"
70°23 40°12 1 3600
70" 15’ 40" 43 2 240°
20 Aug | 47 70° 36’ 41743’ ! mottled tan, 260°, no cow
seen
8 Sep | 61 71°26’ 45" 33’ 1 270°, 2 km hr
14 Sep | 11 70°12’ 44" 40’ ! * gray, snall
70°11! 44° 36’ 1 * associated with group of
10-12 adults
15 Sep | 64 69°56’ 40°40 1 nursi ng
69°50° 140°09’ !
69°57 139°56’ ! 210°
13 70" 30’ 146° 38’ ! * associated with group of
5 adults
70”19’ 145" 47 ! * cow cal f
14 70°41" 146° 34 2 * associated with group of
8 adults
16 Sep | 66 70°00° 140015’ 1 bl ack
69°56’ 140° 08’ !
69° 56’ 140" 00’ !
69°58’ 140° 47 ! 270°
17 Sep 16 70"31 ¢ 145”57 2 * cow cal ves
23 Sep | 2 70°34’ 146° 49’ ! * large; solitary
70°23 144°13 1 * gray, small, with adult,
240°
22 70" 49 148° 42 2 * associ ated with group of
5
70"51 ¢ 48°39’ ! * 1/3 length of cow
24 Sep | 70 70°52’ 49°42 2 210°
70" 45 46° 48’ ! * attenpted or interrupted
nur si ng
24 71°03" 48°43’ 1 6 m solitary
71°02' 48° 40 ! * cow cal f
25 Sep | 25 70°49 149°19° ! * cow calf all associated
70°50’ 149°20° ! * cow calf  together
70°50"' 149°21 * ! * solitary
28 Sep | 28 70°16’ 144°41 ! * cow cal f
4 Ot 78 70°50’ 150" 35’ ! all black tom from adult
Total = 42 (N642 = 19)
Table XIIl. Bowhead calf sightings, fall 1982.
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No. cal ves
No. whal es
No. No. —————
Season cal ves whal es GARR No. hours flown No. hours
Fall ' 79 6 249 2.41 277.0 0. 000087
Spring 80 4 857 0. 47 116.5 0. 000040
Fall 80 1 49 2.04 234.5 0. 000087
Spring 81 0 1222 0.00 164.0 0. 000000
Fall 81 3 171 1.75 134.2 0.000131
Spring 82 2 265 0.75 93.4 0. 000081
Fall 82 (nN780) 23 490 4.69 246.5 0. 000190
Fall 82 (N642) 19 234 8.12 65. 4 0. 001242
Fal | 82 (N642+ 42 724 5. 80 311.9 0.000186

N780 )

Table XIV. Bowhead cal f sighting rate and derived GARR
(no. calves/no. whales), 1979-1982.

In August, calves were seen close to cows (within a body length) and were
usual Iy accompani ed by other whales. The |argest acconpanying group was 12
adults to two cowcalf pairs. In Septenber, the cows and calves were seen
further apart (up to 2 body lengths) and infrequently quite far apart (up to
15 body lengths) when the cow dove, presumably to feed. One calf was seen
wi thout sighting a cow but the calf was not resighted to confirmif it was
al one.

Attenpts at nursing were noted aslate as 24 Septenmber and no cal ves were
observed filter-feeding. Durham (1980) cited evidence of mature baleen in
calves 6 nonths of age. The close association of calves (and maybe yearlings)
to cows may be related to factors other than nursing. There may be a need to
closely associate with adults to |earn about the environment (Brodie, 1969).

It is hypothesized that even if weaned at 5 months and about 6 m length
(Nerini et al., 1982), the calf may stay with the cow at least until the end of
the fall mgration in the Bering Sea and possibly as a yearling into the next
spring mgration.

Tinme series conparisons of the ratios of calf lengths to their cows’

lengths reveal relative growth rates. In the spring the photographed calf
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averaged 36% of its cows length. Researchers in the Canadian Beaufort in
August found that cal ves were 41% of their cows’ lengths (n = 42, Davis et

al., 1983). In the Al askan Beaufort in August and Septenber the calves were
47% of their cows' length (n =9, s.,d.'= 0.06). LGL also reported that sunmer
yearlings were 56% of their probable cows' length (n = 13, Davis et al.

1983).

Behavi or, Feeding, and Sound Production

Bowheads occurred as singles or in groups of from2 to 16 (x = 2.21)
bet ween August and Cctober. The predom nant overall behavior of bowhead
whal es in the Al askan Beaufort and northern Chukchi Seas in the fall was
active mgration (swinming and diving = 54% n = 263, Table xv). Qher
behaviors were noted in high proportions during different phases of the
season. For exanple, 32% (n = 12) of the whales sighted in late August were
mlling and 20% (n = 49) sighted in late Septenber appeared to be feeding
From 14 to 24 Septenber, increased suspected feeding behavior occurred between
Her schel 1sland and Flaxman |sland. There had been a seasonal bloom of
primary producers, and theoretically, an increase in the snmall invertebrate
food of bowheads. This happened coincident with the retreat of the ice, the
start of significant river runoff and the euphotic depth increase (Schell et
al. 1982). The water columm, where whal es appeared to be feeding, was nurky
green, and whal es were observed filtering the water such that clearer water
trails appeared behind them as they swam These water-colum feeding whal es
usual |y were observed in organized groups which dove for relatively |ong
periods of time and often surfaced synchronously or nearly so. The feeding
whal es swamin el ongated but closed chevron formation and in fol | owt he-| eader
formations simlar to patterns described by wirsig et al. (1982). They were
noted predomnantly in 20-mto 30-mwater that may be influenced by runoff

from the Mackenzie, Sagavanirktok and Colville Rivers.

As in the spring, somewhal es during Septenber surfaced with their heads
and portions of their bodies covered with nud (Figure 25). However, no nud
pl umes nor mud tracks as described by wirsig et al. (1982) were noted.

Bent hi ¢ (epifaunal) organi sns as well as pebbles and a clam have been
retrieved fromstomach contents of a bowhead whal e taken at Barter |sland

84



Figure 25. Mid-covered howhead whale.

FALL Aug 1-16 Aug 16-31 | Sep 1-15 Sep 16-30| ott 1-17 Tota 1l

BEHAVI OR: #/% #1% #1% #/% #/% #/%
SW M 67/62.0 6/16.2 21/ 38.9 95/38.5 29/ 65.9 218/ 44.5
DI VE 5/ 4.6 5/13.5 11/ 20. 3 24/9.7 3/6.8 48/9.8
STILL 20/ 18.5 7/18.9 1/1.9 13/5.2 9/20.4 50/ 10. 2
M LL 12/11.1 12/32.4 7/12.9 50/ 20. 2 0/0 81/16.5
CALF 4/3.7 5/13.5 7/12.9 0/0 2/4.5 18/ 3.6
DI SPLAY 0/0 2/5.4 7/12.9 12/ 4.8 1/2.3 22/ 4.5
FEED 0/0 0/0 0/0 49/19. 8 0/0 49/10.0
NONE 0/0 0/0 0/0 41 .6 0/0 41 .0
TOTAL 108/ 100 37/ 100 54/ 100 247/1 00 44/1 00 490/1 00
AVERAGE

GROUP 1.89 1.68 2.16 2. 77 1.52 2.21

S| ZE

RESPONSE

T0 Al RCRAFT
YES 105/97. 3 36/97.3 46/ 85. 2 31/12.5 21/ 47.7 239/ 48. 8
NO 3/2.7 1/2.7 8/14.8 216/87.5 23/52.3 251/51 .2
TOTAL 108/100 37/ 100 54/ 100 247/100 44/1 00 490/1 00

Tabl e

XV.  Summary of
responses to aircraft,

bowhead behavi or,
fall 1982.
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(Lowry and J. Burns, 1980). * Finally, a few bowheads were seen apparently
surface skimmng with open nmouths in clear water on 24 Septenber near Demarca-
tion Bay. These whales were not oriented in any particular direction nor

movi ng west.

Suspected bowhead feeding areas representing 15 dates and 22 |ocations
over 4 years (1979-82) in the Alaskan Beaufort Sea during the fall mgration
are outlined in Table XVI and depicted in Figure 26. Al though many additional
observations of possible feeding behaviors were made over those years, these
sel ected data represent groups of whales that renmained in the same general
area for extended periodsandexhibited at |east three of the follow ng
condi ti ons:

echelon sw nming formations
mud or silt streamng from the mouth (head)

clear swaths of water appearing behind whales swi ming through nurky
wat er s

non-directionality

def ecati on

synchronous group diving and surfacing
mlling; slow overall novements

open nouth surface sw nmng

Unusual behaviors observed in the fall included: the sighting on
7 August of a clustering of eight bowheads in an apparent response to the
aircraft during a | ow sonobuoy drop (Figure 27a), and on 16 August four adults
gathered near a calf that was nursing (Figure 27b); protracted (10 rein) mutual
slapping with the tail by two whales on 18 August (Figure 28); active sw nming
in atight circles by groups of up to eight whales on 18 August; sexual play
and apparent social displays. On 24 Septenber a mediumsized whal e spy-hopped

*personal comunication, L. Lowry, 1983, Al aska Departnent of Fish and Gane,
Fai r banks, AK

87



G oup Latitude, | .ongitude, 1| pservea surface Dive
Dat e size °N oW Directionality rehavior Times * | Tines * coment s
24 Sep 1979 3,5,5,5 69- 55 141-50 Bimodal reeding o response to
10, 4, 11 east/west iircraft, 100-
Xx%=1275 N=10 un Observation
p<.10
26 Sep 1979 9,4,3,3,6 69- 45 141-02 n= 5 suspect ed 4illing, sl ow
2,5 Feedi ng swimming
14 Sep 1980 3 70- 06 142-48 n=6 Feedi ng wd trails
1IN water
12 Sep 1981 3,5,7-8 69- 49 740-55 andom Peeding 3:28 10:17 year ice
X =4432 3:30 5:18 sei smi ¢ sounds
n=l 2 2:18 5:23 present
1:39 4:58
3:34
5:31
17 Sep 1981 4 70-01 140-50 =9 Soci al 8:14
10:35
11:14
rable XVI. Suspected bowhead feeding areas, 1979-7982.

1) if ng<9

no statistical

t est

*"- from observer’s note book

per f or med
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G oup Latitude, | Longitude, 1y | Observed Surface| Dive
Dat e size °N oW directionality behavi or Ti mes* Ti mes* Comment s
20 Sep 1981 3,4, 70- 06 141-55 Wegsterly Soci al 2:12 7:38 No response to
upt o9 XS=13.32' Feedi ng 2:16 7:54 aircraft
n=24 3:30 14:57 No seisnmic sounds
pP<a10 2:37 13:32
2:43 15:47
2:54 18:16
2:20 10:35
22 Sep 1981 1's 70- 02 142-29 Bimodal Feedi ng 1:19 10:28 Sei smi ¢ sounds
Egst and west 2:39 10:40 present, near
X“=13.95 2:27 14:00 ice pan
n=10 1:47 9:19
p<.10 2:42 11:37
1:21 8:40
2:01 10:18
8Sep 1981 3,6-8,1's 70-21 145-28 Westerly Feedi ng 2:28 29:56 speed = ixm/hr
X"=16. 38 1:43 11:38
n=44 1:54 15:00
p< . 025 1:35 13:36
1:05 10:59
26: 09
2 ott 1981 2,4,7,3, 70-23 145-32 Resting 1:52 14:00 60 mn observation
5,3 Swi i ng 2:31 9:57
2:54 11:54
2:57 13:11
2:52 13:15
2:29
Table xvi (cent). Suspected bowhead feeding areas, 1979-1982.

*1)ifn_<_9,

no statistical

- from observer’s note book

test performed
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G oup Latitude, Longi t ude, Cbserved Sur f ace Dive
Date si ze °N “w directionality1) | behavior Ti mes* Ti mes* Conment s
5 Ott 1981 1's 70-20 144-52 Nort hwesterly Resting 2:20 13:43 Repeat ed surfacing
X =12.0 Suspect ed 2:31 6:29 in sane area, non-
n=12 Feedi ng 1:32 4:14 mgratory, no
772<.20 1:18 response to aircraft
14 Sep 1982 2-3, 6-7 70-11 144- 37 n=0 MIling 1:07 Synchronous surfing
12-14 Suspect ed 0:44 and diving, touching
Feedi ng 0:49
0:46
0:30
1:03
16 Sep 1982 5,12 70-00 ?40- 15 Rgndom Feedi ng Cl osed chevron
69-50 140- 00 X"=6.0 Mi lling formation
n=10 synchronous diving
p<. 50
23 Sep 1982 10-12 70-35 146- 45 n=9 Feedi ng 2:16 12:10 Synchronous di ving
MIling 2:42 4:00 no response to
2:23 8. 27 aircraft
2:14 10:51
0:56 3:08
1:32 8:43
2:05 12:40
1:35 4:42
5:07 15:34
1:48 11:10
0:49 6:05
1:05 12:35
Table XVI (cent). Suspected bowhead feeding areas, 1979-1982.
}) if n <9 no statistical test perforned

_ from observers note book



G oup Latitude, | Longitude, 1 hserved Surface Di ve
Date size “N W Directionality behavi or Ti mes* Ti mes* Comrent s
24 Sep 1982 5,4,10,3 70-57 149-41 n=8 Feedi ng Mud- covered whal es,
5,8,10 70-11 142-15 chevron formation,
70-04 141-29 murky water wti
69-47 140- 46 pl ankton pl unes,
69-48 141-13 cleared trials
behi nd whal es, skim
and column feeding,
swinmring and turning
28 Sep 1982 5,3-6,3 70-41 148- 58 wgsterly Feedi ng Stationary feeding
9-12 70-50 149-57 Xx"=37.04 just below surface
70-47 149- 45 n=19
p<.001
Table XVI (cent). Suspected bowhead feeding areas, 1979-1982.

1)ifn 9,0 St at istical

test performed
* _ from observer's note book
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Figure 27 Clustering of bowheads in apparent response to a low sonobuoy drop (a); and near a calf (b).







Figure 28, Bowhead tail slapping, August 1982.

once , then breached three tines at approximately 50-s intervals. This was
followed by quick tail slaps and then slower pectoral flipper slapping. This
whale then Was j oined and touched by a recently surfaced whale. These two
whal es dove together after 5 s and were not re-sighted.

Sonobuoys were depl oyed and sounds recorded from bowheads t hat appeared
to be nigrating as well as social groups and single whal es in the Beaufort Sea
bet ween 2 August and 25 Septenber. sonobuoys were dropped 23 tines in the
Beaufor* Sea ani twice in the Chukchi Sea (Table XVII). Results from initial
aural anal yses of bowhead sounds recorded in 1982 are presented in (Table
XVIIT).

sounds were aural ly anal yzed as in the spring and placed into sinple or
complexmoan categories subdi vi ded according to frequency shift within the
sound (See page3l). Unlike spring, most sounds recorded during fall were
sinple noans of either rising (up) or falling (down) frequency. Notably, the
predominant behavior in the social groups recorded in the fall was feeding

rather than mating, as was the case in spring.
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Fl i ght
no. Dat e Area Sounds recorded Comment s
34 8/ 2 W Beaufort Sea BH
37 8/ 7 W Beaufort Sea BH Few bowhead sounds.
38 8/ 8 W Beaufort Sea BH Huddl i ng.
40 8/12 W. Beaufort Sea
41 8/ 14 W. Beaufort Sea BH 2 calves; huddling;
Few bowhead sounds.
44 8/ 16 W Beaufort Sea BH Di stant gee. boat.
45 8/ 17 W Beaufort Sea
46 8/ 18 W Beaufort Sea BH
49 8/ 21 Beaufort Sea no sounds
53 8/ 24 Beaufort Sea no sounds
57 9/1 Beaufort Sea No BH sounds.
58 9/2 Beaufort Sea Di stant gee. boat.
59 9/ 4 Beaufort Sea CGee. boat.
62 9/11 Beaufort Sea no sounds
63 9/ 14 Beaufort Sea BH
64 9/ 15 Beaufort Sea BH, BS Cow-cal f nursing.
66 9/ 16 Beaufort Sea BH
68 9/ 21 Beaufort Sea no sounds
69 9/ 23 Beaufort Sea sei sm ¢ sounds
70 9/ 24 Beaufort Sea BH
71 9/ 25 Beaufort Sea BH Few bowhead sounds.
72 9/ 27 Beaufort Sea No bowhead sounds.
Di stant gee. boat.
73 9/ 28 W Beaufort Sea coast guard
vessel Polar Sea
81 10/9 N. Chukchi Sea no bowhead
sounds
83 10/11 N. Chukchi Sea no bowhead Many bowheads.
sounds Ice tracks.
Table XVII. soncbuoy drop | ocations and subject species, fall 1982.

(BH = bowhead whal e;

O an overall

discrete calls,

were trunpeting calls.

cul t

to interpret.

65. 5% were sinple noans,

confounded by observers being (1)

produci ng sounds, (2)

(spring and fall)

The bi ol ogi cal

24. 2% were conpl ex noans,

BE = belukha; BS = bearded seal.)

sound sanple containing nearly 3000

and 10. 3%

significance of these sounds is diffi-

Efforts to correlate sound production wth behavior

unable to routinely categorize behavior
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CALL TYPE #(%
No. S' pr|e Complex
Sampl e bow-~ |Cal | Cener al
pate | uration | heads |Rate Behavi or up down :ongtant | inflect | high growl | trunpet noi se comment N
resting
8/2 16" 4 0.41 mid 6(23) 3(12) 2(8) 5(19) 5(19) 5(19) aircraft 26
soci al
8/7 28" 1 0.03 mlling 5(50) 3(30) 2(20) 10
mlling *
8/8 40" 8 0.24 mild 9(12) 15(19) | 10(13) 4(5) | 14@a6) 16(21 10(13) 3 slaps 78
soci al
milling * 1 slap
8/1 & 34" 15 0.16 mild 28(34) 6(7) | 12(15) 3(4) | 17(21) 2(2 14(17) aircraft 82
soci al
mlling * geo boat
8/1 € 35” 40 0.02 mld 4(12) 9(3) 2(6) 4(12) 19(58 3(9) (distant) 41
soci al
soci al tail slap
8/1 & 30” 4 0.31 mlling 21(57) 1(3) | 13(35) 1(3) 1(3) aircraft fight 37
unseen
9/1 4 427 1 3.40 | resting 24(17) 16(11) 8(6) 15(10) | 17(12) 17(12) 46(32) none east ? 143
mlling cow cal f
9/1 & 60" 27 0.17 mid 70(25) 63(23) | 32(12) 58(21) 11(4) 27(10) 16(6) BS nur si ng 277
soci al
soci al
feeding geo boat
91E 90" 61 0.18 | mlling 175(17) | 364(36) 60(6) 98(20) 55(5) 102(10 60(6) (distant) | 5 slaps 1014
whal e
soci al di spl ays;
9/24 50" 8 0.83 feeding 69(21) 64(19) 29(9) 56(17) | 40(12) 12(4) 60(18) none 5 sl aps 330
9/2¢t 10” 0 0 6(100) 6
TOTAL 111 (20) | 550(27) | 168(8) | :36(16) | 164(8) 201(10) | 214(10) 2044
Table XVII1. Results of initial aural analyses of bowhead sounds recorded in Fall 1982: #%
* = aircraft response



surface and (3) unable to observe behavior of whales bel ow the surface.

Behavi oral observations were further constrained by tine limtations and fuel
budgeting when flying |ine transect surveys. Remaining in an area to observe
whal e behavi or during sound recording sessions usually resulted in transect

surveys being curtail ed.

There is someindication based on the differential production of call
types presented in Tables VI and XVII|I that call type and rate may be at |east
generally correlated with behavior. Mre conplex and trunpeting calls were
recorded near whales that were mldly socializing (within a body length) or
actively socializing (body contact) than near those whales noted as sw mming
only. Swimming, feeding and mlling whal es appeared to produce many sinple
moans and fewer conplex pulsive sounds. These correlations are simlar to
those reported in Wirsig et al. (1982). wirsig et al. went on to attribute
“sone general functions” to bowhead sounds based upon work conducted by Cark
(1982) on southern right whales. Cark suggests that “uw” calls were contact
calls and result in whales joining; that “down” calls were contact calls that
keep whales in acoustic range but did not result in joining, and that high FM
and conpl ex pulsive calls were often produced when whal es were socially
active. Though we are sonmewhat skeptical of interpreting bowhead acoustic
data based on studies on a different (though closely related) species, a few
broadly interpreted correlations nay be drawn from our data in respect to
these “general functions”. “ up” calls were prevalent in our spring sound
samples (2 May), when whales were thought to be actively migrating and in two
fall sanples (7 and 18August) when whales were milling. A tail slapping
sequence was witnessed on 18 August, in which two bowheads repeatedly tail
sl apped at one another for approximately 10 min. Notably only one conplex
moan and no trunpeting sounds were recorded on that date, and all other sounds
were sinple noans, 21%being “up” calls. The high relative percentage of “up”
calls in these sanples may be related to bringing the whales in contact. On
16 Septenber the greatest percentage of “down” calls were recorded from bow-
heads that appeared to be feeding. Such calls could have kept foraging whales
in acoustic contact as they utilized a conmon food source. As previously
mentioned, conplex mans and trunpeting were conmon when whal es appeared to be
socializing, most dramatically so on 4 My, when it appeared mating was the
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dom nant activity. As yet, sound and behavior sanples limt discussion to
broad speculation. A detailed analysis of the sounds recorded this year is
currently underway, and we hope to conpare these sounds with those recorded in
previous years and to approach a more rigorous sound and behavior correlation.
Those results will be presented in a separate report.

Responses to Aircraft

Bowheads apparently responded to the aircraft on occasions even when it
was as high as 600 maltitude (Figure 29). If they were quiescent they would
respond by rising to the surface, blowing, swinmng, or diving. [If they were
swinmming, they would respond by abruptly changing their speed and/or direc-
tion, or by imediately diving. Twi ce whales were seen to congregate and dive
synchronously after the approach of the aircraft (not necessarily in response
to the aircraft). Calves responded by swi nmming towards, over or under the
cow. Twice groups were observed to respond, when in the presence of a calf,
by gathering around it. Cccasionally, whales slapped their tails as the
aircraft circled overhead. This may have been an overt display towards the
presence of the aircraft.

In early August, a high percentage of the whales (97% n = 105) appeared
to react to the aircraft when the average flight altitude was 280 m  These
animal s were usually in deep water and heavy ice. In |ate Septenber nost
(92% n = 277) showed no detectable response to the aircraft. These whales
were primarily in ice-free, shallower water and nore appeared to be feeding.
These apparent changes in tolerance to the aircraft occurred even though the
average flight altitude increased to 320 m

Bowhead Carcasses

Four bowhead carcasses were seen in the Beaufort and Chukchi Seas in
Septenber and Cctober. The positions and coments on the condition of the
carcasses are presented in Table XIX W believe that the sightings of
carcasses on 23 and 24 Septenber were of the sane aninal because of size and
simlarity of white markings. However, other carcasses apparently were
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PERCENT OF WHALES RESPONDING TO THE AIRCRAFT
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Figure 29. Bowhead aircraft response, fall 1982.
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Dat e

Fit.
No. Aircraft

Position

Comment

9/ 23

9/ 24

9/ 28

103

uni que.

69 N780

24 N642

73 N780

77 N780

Tabl e X X

Locati ons of

71°19,.3'N 152°36.0'W

71°09.2'N 152°23.1'W

71°09.6'N 154°13.9'w

70°54.6'N 160°09.7'W

12.5 m (est); no visible
chin patch; floating on left
side; 60 km nwCape Hal kett
in Beaufort Sea; many birds
and bird feces on carcass.

12.5 m (est); tongue

bl oated; floating on left
side; 35 km NNW Cape Hal kett
in Beaufort Sea; many birds
on carcass.

13.0 m(est); small white
chin patch; floating ventral
side up; 25 km NE Cape
Simpson i n Beaufort Sea;
many birds attracted to
carcass.

16.5 m(est); | arge white
chin patch; floating on
right side; 50 km W Pt.
Franklin in Chukchi Sea;
many birds attracted to
car cass.

bowhead whal e carcasses.

One of the whales encountered in the Beaufort Sea between 23 and

28 Septenber may have been a whale struck and | ost by Kaktovik hunters on 15

Sept enber . *
observed on 17 September 70 km nort hwest

Addi tional |y,

of

awhal e pulling a float and apparently wounded was

Brownl ow Pt. by observers on board

t he bowhead behavi or observation plane N642 (Ljungblad et al., 1983).

Two tissue sanples were obtained froma bowhead on Narwhal |sland taken

by Nuigsut hunters.

cuel ph.

*per sonal

communi cati on,

Craig Ceorge,

They were transferred for analysis to the University of

North Slope Borough, Barrow, AK
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Other Speci es

G ay Whal es (Eschrichtius robustus)

Wwe saw gray whales swimming and feeding south of Barrow as late as 3
Cct ober . Twenty-six whales were seen from 28 September to 11 COctober.  Though
gray and bowhead whal es were seen the sane flight (Flights 73, 76, 77), there
was N0 apparent overlap in their distribution. Gays were generally southwest
of bowheads. The closest proxinity observed was about 50 km on 3 Cctober
(Flight 77).

Belukha whal es (Del phi napt erus leucas)

Belukha Whal es were found in early August closely associated with the ice
between 71°N and 72"N latitude distributed along the continental shelf break
in up to 2000 m deep water. They were sonetinmes associated with bowhead
whal es but usually were seen west and north of the bowheads. Few were seen in
open water. Though belukhas were seen with bowheads migrating in early
August, no belukha whal es were seen in Septenber as the bowhead whal e nigra-
tion noved nearer to shore. The overall distribution of our 1982 belukha
sightings is presented in Figure 30. A large group of approximtely 250
belukhas was seen on 17 Cctober about 70 km northeast of Pt. Barrow
(71°34.1'N, 156°14.6'W), near an area where the large belukha concentrations
were seen in spring (Flight 14).

As previously indicated, the spring and fall migrations of belukha whal es
appear to roughly coincide both spatially and tenmporally with the bowhead
m grations. Belukhas appear to be largely transient in the Chukchi Sea.
Except for whales found in Kotzebue Sound and Escholtz Bay in 1981, belukha
whal e sightings in the Chukchi Sea have occurred only during migratory
periods. The Beaufort Sea appears to be primarily a sunmer feeding area at
the north and east end of the migration route.

The area, approximately 60 km northeast of Pt. Barrow (near 71°50'N,

156°00'W) wWith a water depth of 100-250 m appears to be an inportant area for
belukha whal es. W have repeatedly seen |arge aggregations of between 250-600
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spring and fall, 1982.
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animals in this area in spring and fall. The inportance of this area remains
uncl ear, though other investigators* have reported seeing sinmilar large con-
centration of whales near this area, and feeding has been suggested as the
reason for their concentrating there.

Uni dentified Cetaceans

An unidentified cetacean was seen on 2 Cctober. This whale may have been

a bowhead or a gray, but was too far away for positive identification.
pi nni peds
Unidentified pinnipeds were seen frequently in md-Septenber near the

50-m to 100-m isobath of Harrison and Smith Bays. By early QOctober, ringed
seal s (Pusa hispada) were observed near holes they had made in the new ice

north of Pt. Barrow and into the Chukchi Sea. Over 350 wal ruses {(Odobenus
rosmarus) Were seen in the Chukchi Sea on 9 COctober hauled out on ice. There
were many pups in these groups. Nearly 70 walruses were counted swinmng in
open water between Pt. Hope and Pt. Lay on 11 Cctober. About 90% of the

wal ruses that were hauled out or swinmming reacted to our aircraft by diving.
Approxi mately 80% of the ringed seals and 70% of the bearded seals (Erignathus
barbatus) also exhibited this positive response to the aircraft.

Pol ar Bears {(Ursus maritimus)

Twenty-one polar bears were seen this fall at positions ranging from
about 70 km northwest of Pt. Barrow to 130 km northeast of Barter Island.
Their sighting positions are provided in Table XX. Al bears except one were
initially seen on the ice or shore and all responded to the aircraft by run-
ning and occasionally diving into the water and swiming away. No radio
collars or tags were visible on any of the bears observed.

*personal communication, J. Burns, 1982, Alaska Departnent of Fish and Gane,
Fai rbanks, AK.
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Dat e Fit. Posi tion No. Bears (n=21)
6 Aug 36 70 20.3N 44 42.6w 1
7 Aug 37 71 57.2N 42 21.5w l
70 55.4N 43 07.9W 1
15 Aug 43 70 34.5N 43 27.7W 1
71 36.4N 42 26.5w 1
71 36.6N 142 26.4w l
16 Aug 44 70 29.8N 141 40.7w !
8 Sep 61 71 03.2N 141 19.8w !
18 Sep 67 7? 12.3N 151 32. 3w l
24 Sep 70 70 32.4N 149 24. Ow l
9 Ot 81 71 43.7N 155 38. 3w 2
12 Ot 84 71 53. 8N 161 37.4W 1
71 36. 4N 156 45.1w 2
15 Ot 85 71 54.1N 141 22.9W 2
11 oct* 90 70 35,0N 149 47.0w 1
15 oct* 94 71 01.0N 148 26.0W 3

= N642 crew sightings)

Tabl e XX

Location of polar
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APPENDI X A

AERI AL SURVEY FLI GHT TRACKS AND SI GHTI NG CHARTS, 1982

Al



This appendi x consists of flight tracks 1 through 94, which cover surveys
in the northern Bering, eastern Chukchi, and Beaufort Seas during the period
m d-April to mid-October 1982. Table A-1 summarizes marine mammal Si ghti ngs
by species and season, Figure A-1, a map of Al aska that also depicts the
overall 1982 flight effort, is provided for reader orientation.

Each flight is represented by a flight track/sighting chart and a descrip-
tive caption. Each synbol on the flight track/sighting charts represents one
sighting of one or nore animals. * Flight track captions also describe the
general conditions observed, and a summary table of sighting positions, condi -
tions, and behavior is provided for flights on which bowheads were seen.

These sunmmary tables have the following format:

T#/C# - Total nunber and nunber of calves seen

LAT/ LONG - Location (latitude/longitude)

DIS(M) - Perpendicular distance from the aircraft in meters

CUE Si ghting cue (BO=Body, BWw=Blow, WD=WAt er Di sturbance, sp=Splash,
BF=Birds/Fish, Mp=Mud Pl unes, 08=0il Slick, ks=kill Site,
NA=None) .

BEH Behavi or (sw=swim, Dl =Di ve, RE=Rest, MI=Mill, GS or SS=Stationary,

MI=Mat e, FE=Feed, CC=Cow-Calf, SH=Spyhop, UB=Underwater Bl ow,
FS=Flipper Slap, TL=Tail Lob, BR=Breach, DD=Dead, NA=None}).

HDG Heading in nagnetic degrees
| CE I ce coverage in tenths
ss Sea State (Beaufort scale)

DEPTH(M - Depth in neters

* Anglicized spelling of "belukha" (beluga) is used in key for the flight
track/sighting charts.



SPECI ES ABR . SPRI NG SUMVER FALL TOTAL
Bowhead whal e (Balaena mysticetus) BH 265 0 490 ( 3D 755
Belukha whal e (Del phinapterus leucas) BE 1651 3(1D) 485 2139(1D)
G ay whal e (Eschrictius robust us) GW 2 320(6D) 26 348(6D)
M nke whal e (Balaenoptera acutorostrata) MW 0 1 0 1
Nar whal (Monodon monoceros) NW 2 0 0 2
Val rus (odobenus rosnarus) WS 2900 100(280D) 458 3458(280D)
Bearded seal (Erignathus barbatus) BS 173 2 22 197
Ri nged seal (Pusa hispida) RS 41 0 71 113
Pol ar bear (Ursus maritimus) PR 2 0 17 23
Uni dentified cetacean CT 0 ! ! 2
Uni dentified pinniped PN 0 84 461 545

Table A-1. Species sunmary. Abbreviations and totals observed by season.
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KEY FOR FLIGHT 1

A {BELUGA WHALE)
X [RINGED SERL)
¥ [BEARDED SEAL)

Flight #1, 23 April, 1982 <& (WALRUS)

1
6530 | 6530
6500 ’4 6500
4
1
6430 |1 6430
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Flight #1, 23 April 1982

Flight was a search survey to and south of the Bering Strait. \Wather was
hazy. Visibility was generally unlinmted. |Ilce coverage was 8/10 to 9/10
broken floe and new ice. Sea state was Beaufort 00 to 02. No bowhead whal es
were sighted. Belukha whal es, bearded seals, ringed seals and walrus were

seen.
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Flight #2, 24 april 1982

Flight was a search survey near St. Lawence Island. The weather was
clear. Visibility was generally unlimted. Ilce coverage was 8/ 10 to 9/10
broken floe ice. Sea state was Beaufort 00 to 03. Two bowhead whales were
sighted in a wide lead north of St. Lawrence Island. Belukhas and walrus were
al so sighted. A soncbuoy was dropped but no sounds were recorded.

T#/C# LAT(N) LONG (W pis{Mm) CUE BEH HOG |ICE SS DEPTHM
2/ 0 64°23.5 170°17.8  1023.3 NA NA NA 1 3 41
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Flight #3, 25 April, 1982

KEY FOR FLIGHT 3
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Flight #3, 25 April 1982

Flight was a search survey near St. Lawence Island. The weather was
clear. Visibility was generally unlimted. Ice coverage was 8/10 to 9/10
broken floe and new ice. Sea state Was Beaufort 00 to 0l. No bowheads were

sighted. Belukhas, bearded seals, ringed seals and walrus were seen.



KEY FOR FLIGHT 4
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Flight #4, 26 April 1982

Flight was a search survey north of the Bering Strait. The weather was
clear. Visibility was generally unlimted. Ice coverage was 9/10 to 10/10
broken floe ice. Sea state was Beaufort 00 to 02. Twenty-eight bowheads
north of the Bering Strait were sighted and their sounds were recorded via
sonobuoy. Tw narwhals were sighted north of King Island. Belukhas, bearded
seals,ri nged seals and walrus were al so sighted.

T#/C# LAT(N) LONG (W DIS(M) CUE BEH HDG ICE Ss DEPTH( M
1/0 65°58. 6’ 168°00. 5’ 179.1 BO RE 350 5 3 37
1/0 65°58. 8’ 168001. 1’ 528.1 BO RE 5 3 37
2/ 0 65°59,0° 167°57.7! 837.6 BO RE 5 3 37
3/0 65°59. 3 167°59. 9’ 586. 4 BO RE 5 3 37
2/ 0 65°59. 2’ 167°59. 8’ 254.3 BO RE 5 3 37
3/0 65°58. 2’ 168°01. 5’ 105. 6 BO RE 5 3 37
1/0 65°59, 6’ 168°01. 0’ 422.5 BO Sw 5 3 37
3/0 66°04. 4 167°55. 8’ 1729 BO DI 5 3 37
1/0 65°58. 4’ 168000. 1 837.6 BW DI 350 4 3 37
1/0 65°58. 9’ 168000.1 ' 255.8 BO Sw 4 3 37
3/0 65°57. 2’ 168°02. 0’ 1729 BO Sw 4 3 37
170 66°09. 1’ 167°49. 7 102. 3 BO DI 4 3 37
2/ 0 65°58. 5’ 168°02. 2’ NA BO DI 9 3 37
1/0 65055.1 168°04. 8’ 528.1 BO RE 350 8 3 37
2/ 0 65°53. 2’ 168°04. 4 NA BO GM 7 3 37
170 65°53. 7’ 168°02. 9’ 1434.3 BO Sw 7 3 37
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Flight #5, 27 Apri | ,
168

1982
167

KEY F(3R FLIGHT 5

M (BOWHEAD WHALE)
A [BELUGA WHALE)
® (BEARDED SEAL)
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Flight #5, 27 April 1982

Flight was a search survey north of the Bering Strait to 66°50" [latitude.
The weather was overcast and windy. Visibility was generally less than 10 km
Ice coverage was 9/10 to 10/10 broken flow and new ice. Sea state was
Beaufort 02 to 05. One bowhead whal e, belukha whal es and a bearded seal were

si ght ed.
T#/C# LAT(N) LONG (W DIS(M) CUE BEH HDG ICE SS DEPTH (M
1/0 66°00. 5’ 167°57.0° 1735.5 BO bI 340 6 3 37
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KEY FOR FLIGHT 6

0 (BOWHEAD WHALE)
A (BELUBA WHALE)

Flight #6, 29 April, 1982 @ (BEARDED SEAL)
& (WALRUS)
169 168 167 166
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i 0
AN
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¢
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Flight #6, 29 April

Flight was a search survey east and north of St.

1982

through the Bering Strait.

unlimted.

Beaufort 01.
near Bering Strait and their sounds recorded via sonobuoy.

Thirteen bowheads were sighted east

The weat her was cl ear.

seals and walrus were also sighted.

TH/CH
1/0
1/0
1/0
1/0
1/0
1/0
1/0
1/0
1/0
210

2/0

LAT(N)

63°26.

63°23.

65°26.

66°01.

66°03.

66" 02.

66°03.

66°01.

65°57.

65°56.

66°30.

0!
4!
0!

LONG (W
168°23. 5
168°22. 9
168°22. 5
168°( ..6
168-02.5
168°00. 6’
168°04. 3’
168°02. 9’
168°05. 7’
168°40. 9
167°95. 1

DIS (M)
1056. 1

CUE
BO
BO
BO
BO
BO
BO
BO
BO
BO
BO
BO

A-17

BEH
Sw
Sw
Sw
DI
DI
DI

Sw
Sw
Sw
DI

Lawr ence | sl and and

Visibility was generally

of St.

HDG
360

060
350
010

350
180

I ce coverage was 9/10 to 10/ 10 broken floe ice.

Sea state was

Law ence |Island and

~ © © © © © W W © W o O

m

Belukhas, bearded

Ss  DEPTH(M
1 27
1 27
1 47
1 40
1 40
1 40
1 40
1 40
1 40
1 56
1 33



KEY FOR FLIGHT 7

0 (BOWHEAD WHALE)
A (BELUGA WHALE)
X [RINGED SEAL)

Flight #7, 1 May, 1982 # (BEARDED SEAL)
& (WALRUS)
168 166 164 162 160 158

.....
|||||||||||||||||||||||||||||||||||||
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Flight #7, 1 May 1982

Flight was a coastal search survey from Nome to Pt. Barrow. The weather
varied fromclear to overcast. Visibility was generally over 10 km Ice
coverage was 9/10 to 10/10broken flow ice. Sea state was Beaufort 0l1. Three
bowheads, belukhas, bearded seals, ringed seals and walrus were sighted in the

near-shore lead in the Chukchi Sea.

TH/Ck  LAT(N) LONG (W DIS(M) CUE BEH ®HDpG ICE SS DEPTH (M
1/0  68°24.8  166°55.2 NA  NA 10 0 11
1/0 68°49.3  166°19.8’ BO RE 090 9 1 9
10  70°52.9°  160°10.5 BO SS 9 1 27
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Flight #8 2 My 1982

Fl'ight was a search survey east of Pt. Barrow roughly along the 71°30'N
latitude |ine to Deadhorse and return. The weather was patchy fog. Visi-
bility was generally less than 10 km Ice coverage was 9/10 to 10/10 br oken
floe ice. Sea state was Beaufort 00 to 02. No bowheads were sighted. One

pol ar bear was the only marine manmal seen. (One sonocbuoy was dropped.
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Flight #9, 3 My 1982

Flight was a search survey east of Pt. Barrow including the Federal Lease
Area. The weather was clear. Visibility was generally unlimted. | ce cover-
age was 9/10 to 10/10 broken floe ice. Sea state was Beaufort 01. Thirty-six
m grating bowheads were sighted northeast of Pt. Barrow and recorded via sono-
buoy. Bearded seals and belukhas were al so sighted.

T4 /CH LAT(N) LONG (W  bpis(M) CUE BEH HDG ICE Ss  DEPTH(M
1/0 71030.1’ 156°01.7" BO Sw 9 1 22
2/0 71"33.4 155741 .5’ BO Sw 060 8 1 36
170 71031.4 155°36.5’ BO Sw 8 1 22
1/0 71°34.2° 155”40.0° BO Sw 8 1 109
1/0 71°33.6’ 155050.1 BO Ss 8 1 24
3/0 71°31.7’ 155010.7" BO Sw 8 1 20
3/0 71033.1 155011.0° BO Sw 8 1 37
1/0 71°32.7° 155°13.6° BO Sw 8 1 20
5/0 71033.1° 155010.4° BO Sw 070 8 1 27
5/0 71°33.3° 155°13.2’ BO Sw 8 1 36
1/0 71°32.7 155”7 04.5’ BO Sw 8 1 36
5/0 71°33.7° 155°14.7° BO Sw 8 1 21
1/0 71733.0° 155014.4° BO Sw 060 8 1 18
2/ 0 71°34.0° 155°06.4° BO Sw 8 1 36
1/0 71740.9’ 151047.7 BO Ss 9 1 915
2/ 0 71°32.7° 155°44.8’ BO Sw 060 8 1 18
1/0 71°32.0° 156°00.0° BO Sw 8 1 22
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7130

KEY FOR FLIGHT “10

| (BOWHERD WHALE)
A (BELUGA WHALE)

Flight #10, 4 May, 1982
15630 15600 15530 15500 15430

15630

15530
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Flight #10, 4 My 1982

Flight was a search and behavioral observation survey north east of Pt.
Barrow. The weather was clear. Visibility was generally unlinited. About
7/10 broken floe ice surrounded the shore fast lead. Sea state was Beaufort
00 to 02. Thirty-three bowheads were sighted northeast of Pt. Barrow.  Soci al
behavi or, including possible mating, was observed and sounds recorded via
sonobuoys.  Belukhas were al so sighted.

TH/CH LAT(N) LONG (W pis(M) CUE BEH HDG ICE Ss DEPTH (M
2/0 71°32. 4 155024.1 ° BO Sw 040 7 18
3/0 71034. 1 155°13. 8 BO GV 7 55
2/0 71°34. 4 155715. 9’ BO GV 7 57
3/0 71°34. 8 155°19. 8 BO BR 7 46
1/0 71034. 1 154059. 7 BO Ss 7 42
2/0 71035. 1 154°56. 7’ BO Sw 030 9 33
1/0 71034. 5 154°57. 0’ BO Ss 9 42
1/0 71037. 0’ 154"51. 9’ BO Sw 9 44
1/0 71°36. 3 154°50. 9’ BO Dl 9 44
5/0 71°30.6 155035. I’ BO MT 9 18
2/0 71°31. &4 155°36. 5’ BO Sw 9 16

10/0 71°31. 4 155°44. 8 BO GV 9 18
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Flight #n, 5 May 1982

Flight was a search survey between Pt. Barrow and Deadhorse including the
Federal Lease Area. The weather was clear. Visibility was generally un-
limted. Ice coverage was 9/10 to 10/10 broken floe ice. Sea state was
Beaufort 00 to 02. Eleven bowheads were sighted northeast of Pt. Barrow
Most were actively mgrating and their sounds were recorded via soncbuoys.
Belukhas were al so sighted.

T# /C# LAT(N) LONG (W DIS(NM) CUE BEH ®HDG ICE Ss DEPTHM
1/0 71°31. 0 156°05. 2’ BO Ss 120 9 1 18
2/ 0 71°31. 2 156°02. 9’ BO Dl 9 1 18
1/0 71°34.1" 155°06. 9’ BO Ss 030 9 1 18
1/0 71°34. 0’ 155°08. 0’ BO Ss 9 1 18
1/0 71031. 9’ 155°34. ¢’ BO Ss 050 9 1 18
1/0 71°32. 2 155°53. 8’ BO Ss 050 9 1 18
2/ 0 71°32. 1 155"55. 4’ BO Sw 9 1 20
1/0 71°30. 2’ 156°09. 0’ BO Ss 9 1 18
1/0 71°28. 1 156°17. 2’ BO Ss 9 1 18
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KEY FOR FLIGHT 12

«| (BOWHERD WHALE)

Flight #12, 7 May, 1982 A [BELUGA WHALE)
¥ [RINGED SEAL )

% (BERRDED SEAL)

168 186 164 162 160 158

+ ] P By S —aF n 3. 3 H J ]
P S ——— S SR W UV SO S S g S SO0 S S S S WU WU S S S S S S S S S S G S U R R S n =|l'

168 168 164 162 160 158
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Flight #12, 7 My 1982

Flight was a coastal

was mostly clear and wi ndy.

f ast

as a result of easterly winds.
Thirteen bowheads,

| eads from Pt.

al ong the coast

TH /CH
1/0
1/0
2/0
2/0
310
1/0
1/0
1/0
1/0

LAT(N)

70°32.

70°29.

70°21.

70°18.

70°11.

68°14.

66" 16.
66°06.
65°35.

7’

search survey from Pt.

Barrow to Norme.

Visibility was generally unlinited.

The weat her
The shore

Barrow to Cape Lisburne were enlarging to over 10 km wide

Sea state ranged from a Beaufort 01 to 07.

in the cChukchi Sea.

LONG (W
162°13. 9
162028.1
162°45. 2
162°52. 8
163°07. 3
166"52. 9’
167042.1
167°55. 2
168°10. 1’

DIS({M)

belukhas, bearded seals,

CUE
BO
BO

BO
BO
BO
BO
BO
BO

A-29

and a ringed seal

BEH
Sw
Sw
Sw
Sw

Sw
Sw
Sw
Sw

HDG

030

220

wer

Ss

w W w W =

—

e sighted

DEPTH (M
20
31

18
22
15
22
18
27
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Flight #13, 9 My 1982

Flight was a coastal search survey from Cape Lisburne to Pt. Barrow. The
weat her was low ceiling. Visibility was generally less than 10 km Ice
coverage was 7/10 to 9/10 broken floe ice. Sea state ranged from a Beaufort
01 to 07. Five mgrating bowheads, one belukha whal e and a bearded seal were

sighted near Pt. Barrow.

T#/c#  LAT(N) LONG (W  DIS(M) CUE BEH HOG |ICE SS DEPTH(M
210 69°30.0’ 164°41. 2 BO Sw 050 9 1 22
3/0 71734, & 153057.1 BO SW 040 9 3 48
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KEY FOR FLIGHT 14

| (BOWHEAD WHALE)
A (BELUGR WHALE)

Flight #14, 10 May, 1982 @INO SIGHTING)
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Flight #14, 10 Muy 1982

Fl'ight was a systematic search survey between 71°30'N and 72"N | atitude
west to 146° W longitude, with a refueling stop in Deadhorse before a return to
Pt. Barrow. The weather was clear and windy. Visibility was generally un-
limted. I ce coverage was 9/10 to 10/10 broken floe ice. Sea state was
Beaufort 01t to 03. Twelve bowheads were sighted east of Pt. Barrow and their
behavi ors were recorded. Belukhas were al so sighted.

T#/C# LAT(N) LONG (W DIS(M) CLE BeEH HOG ICE Ss DEPTH (M
3/0 71°20.0’ 156°38.0’ SP DI 020 1 2 7
2/ 0 71°30. 2 156°12.3’ BO Sw 040 9 3 51
1/0 71031. 0’ 156°02.6’ BO Sw 9 3 18
1/0 71047.1 1507 19.5° WD Sw 9 ! 2379
1/0 71035. 9’ 152°58.0’ BO Sw 9 ! 73
170 71°35. 6 152°59.8’ BO Sw 9 ! 73
1/0 71°30. 8’ 154°49.8’ BO Sw 9 ! 110
1/0 71030. 4’ 156°10.9’ BO Sw 1 3 33
1/0 71°27. 7 156°28.0° BO Sw ! 3 9
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Flight #15, 12 May, 1982

KEY FOR FLIGHT 15

[0 (BOWHEAD WHALE)
A (BELUGA WHRLE)
% (BERRDED SEAL)
@ (NG SIGHTINGI
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Flight #15, 12 May 1982

Flight was a systematic Search survey between 71°20'N and 71 °40' N latitude
west to 145° N longitude. The weather was overcast. Visibility was generally
[ ess than 10 km lce coverage WasS 9/ 10 to 10/10 floe ice. Sea state was
Beaufort 01 to 02. Thirty-six bowheads and three bowhead ice tracks were
seen. Belukhas and bearded seals were sighted northeast of Pt. Barrow.

T4/c#  LAT(N) LONG (W  DIs(M) CUE BEH HDG ICE Ss  DEPTH(M
2/0  71°26.9' 156°26. &' BO Sw 040 1 2 9
6/0  71°28.9 156°20. 8’ BO  Sw 1 2 18
2/0  71"33.0 155053. 7’ BO  Sw 1 2 24
4/0  71°33.9'  155°32.8’ BO  Sw | 2 159
3/0 71°34.8°  155"33.4’ BO  Sw ! 2 163
2/0  71°34.8'  155°23.9’ BO  SW ! 2 110
10 71°34.8°  155°18.3 BO  Sw ! 2 57
10 71"34.9°  154°42.3 BO  Sw 1 2 44
2/0  71°35.2'  154"44.0 BO  Sw 1 2 42
2/0  71034.3°  154°37.9’ BO  Sw ! 2 36
2/0 71°29.9'  156°05.2’ BO  Sw ! 2 12
2/0  71°30.6°  156005.1 ° BO  Sw 71 18
2/0  71730.0'  156°12.3’ BO  Sw 701 19
3/0  71°28.8'  156°14.6’ BO DI 040 1 2 15
2/0  71°28.1°  156°18.8 BO DI 1 2 18
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KEY FOR FLIGHT 16

1 (BOWHERD WHALE)
A [BELUGA WHALE)
X [RINGED SEAL)

% (BEARDED SEAL)

& (WALRUS)

Flight #16, 13 May, 1982 ® (N0 SIGHTING)
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Flight #16, 13 May 1982

Flight was a systenmatic search survey between from 71°20'N and 71°30'N
latitude from 145°w to 156°W |longitude. The weather was overcast. Visibility
was generally less than 10 km ice coverage was 9/10 to imobroken floe
ice. Sea state was Beaufort 01. Sixty bowheads, including a cowcalf pair
and a cowyearling pair, were sighted east of Pt. Barrow.  Mst whales
appeared to be actively nigrating. Sounds via soncbuoys Were recorded.
Belukhas, bearded Seals, ringed seals and walrus were also sighted.

TH/C# LAT(N) LONG (W) DIs{M) CUE BEH HDG ICE Ss DEPTH(M
210 71°32.3 156°00.3 BO Sw 060 8 1 36
1/0 71°38.5' 155°36.1° WD Sw 060 8 1 238
110 71"34. 0’ 154°51.8 BO FE 180 8 1 44
3/0 71033. 9’ 154"50.3’ BO oM 060 8 1 44
110 71"31. 0’ 153°33.6 BO Sw 040 9 1 49
210 71"30. 9’ 153°22.1’ BO Sw 050 9 1 49
1/0 71730. 7’ 153014.5’ BO Sw 050 9 i 47
2/ 0 71°29. 4’ 152°54.5’ BO Sw 050 9 1 177
210 71°27. 6’ 152028.1 BO Sw 030 9 1 164
1/0 71°26. 2’ 152°11.0° WD Sw 060 9 1 183
310 71°24. 0’ 151017.4’ BO GM 090 9 1 475
1/0 71°23. 1’ 151°16.7 BO  MT 9 1 475
5/0 71°23. 6’ 151013.7’ BO Sw 9 1 475
30 71°22.3 151°08.4 BO Sw 050 9 1 458
210 71°21. 9 151°03.2 BO Sw 040 9 1 458
1/0 71°21. 3 150051.1’ BO Sw 9 1 1025
1/0 71°22. 3’ 150°43.8’ BO Sw 060 9 1 1025
210 71°21. 6’ 150°48.0° BO RE 9 1 1025
210 71°22. 0’ 1517 00.0° BO Sw 060 9 ! 594
1/0 71°21. 9’ 151010.0° BO Sw 060 9 1 457
1/0 71024.1 151°38.8’ BO DI 050 9 1 329
5/0 71°24. 4 152°10.6’ BO GS 060 9 1 87
210 71°25. 4 152°07.3’ BO Sw 060 9 1 220
4/0 71°25. 7’ 152°07.4’ BO Sw 060 9 ! 55
1/0 71°24. 9’ 152°00.3’ BO Sw 060 9 1 73
30 71°24. 4 152°02.4 BO Sw 060 9 1 73
310 71°27. 1 152°11.3’ BO Sw 060 9 1 73
211 71"33. 7’ 155°16.9’ BO Sw 060 9 1 20
1/0 71°25. 4’ 156°25.9’ BO Sw 9 1 9
1/0 71°23. 7 156°31.6’ BO Sw 9 1 6
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Flight #17,

KEY FOR FLIGHT 17

«| (BOWHERD WHALE)
A {BELUGA WHALE)
% [BEARDED SEAL)
® (NC! SIGHTING)
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Flight #1 7,

Fl i ght
from 71°20'N to 71°50'N | atitude between 152°W and 145°W | ongitude.

weat her

as 9/10to 10/ 10 broken floe ice.
bowheads were sighted east of Pt
video and sounds were recorded via sonobuoy.

was overcast.

14 May 1982

bearded seals were also sighted.

T#/C#
2/0
1/0
1/0
2/0
1/0
1/0
1/0

LAT(N)

71°25.
71°25.
71°26.
71°29.
71°47.
71°33.
71031.

5
.
.
.
.
”
2

LONG( W
149°27. 8

149°21. 4
149°18. 3
148059.1
147" 03. 5
155" 07. 4
156°04. 1’

DIS(M)

was a systematic search survey of

Bar r ow.

CUE
BO
BO
BO

55 8

BO

A-39

Their

BEH
DI
SW
Sw
SwW
Sw
Sw
S

the western Beaufort

Visibility was generally less than 10 km
Sea state was Beaufort 00 to O1.

Sea roughly
The

I ce coverage
N ne

behavi ors were recorded on

HDG
060
060
010
060

040

@@@@@@@%

Bowhead ice tracks,

SS

- B

R R R

belukhas and

DEPTH (M
1830
1830
1830
1830
3202

20
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Flight #18, 19 May, 1982

KEY FOR FLIGHT 18

& (BEARDED SEAL)
1 [NC! SIGHTING]
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Flight #18, 19 May 1982

Flight was a transit fromPt. Barrow to oliktok. The weather was low
ceiling and fog. Visibility was generally less than 10 km Ice coverage was
9/10 to 10/10 broken floe ice. Sea state was Beaufort 01. Only bearded seals
wer e sighted.
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Flight #19, 21 May 1982

Flight was a systematic search survey northeast of Deadhorse to assess the
ice coverage and search for bowhead whales. The weather was cloudy. Visibil-
ity was generally over 10 km Ice coverage was 9/10 to 10/10 broken floe ice,
except for a shore fast lead near Barter Island. Sea state was Beaufort 00 to
02. Nobowheads were sighted. Bearded seals, ringed seals and a pol ar bear

were seen. Two soncbuoys were dropped but no bowhead sounds were recorded.
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KEY FOR FLIGHT 20

O (BOWHEAD WHALE)
A [BELUGR WHALE)
X [RINGED SEAL)
% (BEARDED SERL)
Flight #20, 22 My, 1982 <& (WALRUS)

168 165 162 159 156 153 150
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Flight #20 22 May 1982

Flight was a coastal

search survey from Vinwight to None. The weather
was overcast.

Visibility was generally over 10 km Mny fields of broken
floe ice remained in the chukchi Sea west of the shore fast

i ce. | ce coverage
was 7/10 to 10/10.

Sea state was Beaufort 02 to 04. Three bowheads, includ-
ing a cowcalf pair, belukhas, bearded seals,

ringed seals and walrus were
sighted in the Chukchi Sea.

TH/C#  LAT(N) LONG (W  DIS(M) CUE BEH HOG ICE ss DEPTHM
201 67'57.8'  166°48.5’ BO RE 33 1 0 55
1/0 67°53.6" 166053.1 ° WD Sw 330 1 0 57
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KEY FOR FLIGHT 21

O (GRRY WHALE)

A (BELUGA WHALE)
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Flight #21 , 23 May 1982

Flight was a transect survey of block C near St. Lawrence Island. The

weat her was clear or partly cloudy. Visibility was generally unlimted. sone

shore fast ice was present along St. Lawence Island, and there were fields of

broken flow ice to 9/10 coverage. Sea state was Beaufort 02 to 03. No

bowheads were seen. Two gray whal es, belukhas, bearded seals, ringed seals

and walrus were sighted near St. Lawence Island.
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Flight #22, 24 May 1982

Flight was a transect survey of block A Norton Sound. The weather was
overcast. Visibility was generally over 10 km Ice coverage was 8/10 to 9/10
broken floe ice. Sea state was Beaufort 02 to 03. Run off from the Yukon
River nuddied the water at the southern end of our transect legs. No bowheads
were sighted. Belukhas, bearded seals and walrus were sighted.
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KEY FOR FLIGHT 23
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Flight #23, 25 May 1982

Flight was a search survey between St. Lawrence Island and King Island.
The weather was overcast. Visibility was generally over 10 km Ice coverage
was 6/10 to 7/10 broken floe ice. Sea state was Beaufort 02 to 04. No bow-
heads were sighted. &an estinated 50 belukhas, nost with calves, yearlings or
juveniles, were seen south-east of King Island. Bearded seals, ringed seals

and walrus were also sighted.
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Flight #24,

10 July, 1982

KEY FOR FLIGHT 24

@ (GRAY WHALE)
o/ (NO SIGHTINGI
A [UNKNOWN PINNIPED)
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Flight #24, 10 July 1982

Flight was a line transect survey northeast of St., Lawence Island in

support of LG.. Weather was |ow overcast and fog with wvisibility ranging from
unlinited to less than 1 km Sea state was Beaufort 01 to 03. Seventeen gray

whales and one wunidentified pinniped were sighted near St. Lawence Island.
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1982

KEY FOR FLIGHT 25
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H 6400
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Flight #25, 11 July 1982

Flight was a line transect survey between St. Lawence |sland and Seward
Peninsula in support of LG. Weather was partly cloudy with areas of patchy
fog. Visibility was unlimted over nost of the survey track with areas of 1-2
kmlimtation. Sea state ranged from Beaufort 01 to 02. Thirty-nine gray
whal es, one m nke whal e bearded seals, and unidentified pinnipeds were
sighted near St. Lawrence Island. One gray whale carcass was sighted and
phot ogr aphed.
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Flight #26, 12 July 1982

Flight was a |line transect survey between Nome and Sout heast Cape, St.
Lawence Island in support of LG.. Wather ranged from clear to heavy fog;
visibility fromunlimted to unacceptable. Sea state was Beaufort 01 to 02.
Twenty-eight gray whales and several unidentified pinnipeds were sighted. one
gray whale carcass with extensive wounds along its |ower jaw was seen and
phot ographed off the north shore of St. Lawence Island. (One walrus carcass

was al so sighted.
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1982

KEY FOR FLIGHT 27

@ (GRAY WHALE)
a o SIGHTING
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X (DEAD WALRUS)
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Flight #27, 17 July 1982

Flight was a line transect survey between St. Lawence |sland and the
Seward Peninsula in support of LG.. Wather was partly cloudy with sone
patchy fog; visibility ranged from unlimted to unacceptable. Sea state
ranged from Beaufort 01 to 03. Seventeen gray whales, floating walrus
carcasses and unidentified pinnipeds were sighted near St. Law ence |sland.
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Flight #28, 18 July 1982

Fl'ight was a coastal survey of the southern Seward Peninsula and a |ine
transect survey in blocks G and H  Wather was variable ranging fromclear to
patchy fog and haze. Visibility ranged fromunlimted to less than 1 km Sea
state ranged from Beaufort 02to 03. N ne gray whales, including one calf,
were sighted north of the Bering Strait. Mny headl ess walrus carcasses were
counted al ong the beach.
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Flight #29, 19 July 1982

Flight was a coastal survey of the northern Seward Peninsula and a line
transect survey in block C. Wather was clear. Visibility was unlinited.
Sea state ranged from Beaufort 01 to 02. Fifty-five gray whales and four
uni dentified pinnipeds were sighted. Two gray whales and one belukha whal e
carcass, as well as over one hundred headl ess wal rus carcasses were sighted
along the beach in the northern Bering and southern Chukchi sea.
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KEY FOR FLIGHT 30
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Flight #30, 24 July 1982

Flight was a line transect survey of block C and a search survey around
Sout heast Cape at St. Lawence Island. \Weather was clear to partly cloudy;
visibility was unlimted with occasional haze. Sea state ranged from Beaufort
01 to 03. Forty-two gray whales, belukha whales and an unidentified pinniped
were sighted in the northern Bering Sea. One sonobuoy was dropped but no
sounds recorded.
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Flight #31,

30 July, 1982

KEY FORFLIGHT 31
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Flight #31, 30 July 1981

FI i ght was aline transect survey of blocks G and H and a coastal search
survey of the Baldw n Peninsula. Weather ranged from clear to areas of heavy
fog . Visibility ranged from unlinmited to unacceptable. Sea state ranged from
Beaufort 01 to 05. Three gray whales, one unidentified pinniped and one
unidentified cetacean were sighted north of the Bering Strait. Many headl ess

wal rus carcasses were seen along Baldwin Peninsula in Kotzebue Sound.
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Flight #32, 31 July 1981

Flight was a coastal survey from Kotzebue to Barter Island to relocate the
operation base. \Wather ranged from partly cloudy to overcast. Visibility
from5 kmto unlimted. Sea state ranged from Beaufort 01 to 03. | ce cover-
age was 7/10 between WAi nwright and Barrow, and in the Beaufort Sea ranged
from5/10 to 9/10. One hundred eleven gray whales including 18 calves were
seen between Cape Lisburne and the southern end of Peard Bay. Unidentified
pi nni peds and wal rus were seen between wainwright and Pt. Barrow. Two gray
whal e carcasses and many headl ess wal rus carcasses were seen on the beach
bet ween Kot zebue and Pt. Barrow. One sonobuoy was dropped, but no sounds were

recorded due to recorder malfunction.
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Flight #33, 1 August, 1982
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Flight #33, 1 August 1982

Flight was a search and ice reconnaissance survey between Barter |sland
and Deadhorse. Line transect surveys in blocks 8, 7 and 5 were aborted due to
heavy fog resulting in unacceptable visibility. 1ce data recorded through
breaks in the fog showed near shore coverage to be 9/10. Sea State was
Beaufort 00. No marine mammal s were sighted.
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KEY FOR FLIGHT 34

Flight #34, 2 August, 1982 [T (BOWHEAD WHALE)
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Flight #34, 2 August 1982

Flight was a line transect survey of block 5 with two east to west search
lines north of block 5. Wather was partly cloudy to overcast with patches of
fog. Visibility averaged 10 km Ice coverage was 8/10 to 9/10. Sea state
was Beaufort 00 to 02. Seven bowheads were seen east of Barter Island. One
sonobuoy was dropped but no sounds were recorded.

T#/C# LAT(N) LONG (W prs(M) CUE BEH HDG |ICE SS DEPTH(M
1/0 70051.1 ° 143°02. 0’ 264 BO SS 320 9 0 915
1/0 70°22. 3 140°23. ¢’ 938. 3 BO SS 330 6 2 48
3/0 70"11 .9 139°57. 6’ 794. 2 BO Gm 160 2 2 274
210 70°06. 4 140°02. 0’ 50704 BO SW 300 2 2 51
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Flight #35, 5 August 1982

Flight was a line transect survey of the eastern 3 legs of block 4 after
aborting transects in blocks 7 and 5 due to heavy fog. Wather was |ow
overcast with areas of heavy fog. Visibility ranged from unacceptable to 10
km lce coverage was 9/10. Sea state was Beaufort 00 to 02. No narine

manmal s were sighted.
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Flight #36, 6 August 1982

Flight was a line transect survey of blocks 4, 5 and the western half of
7. Weather was clear with unlinmited visibility. Ice coverage was 9/10. Sea
state was Beaufort 00. Thirty-two bowheads, belukhas, unidentified pinnipeds,
and one polar bear were sighted northeast of Barter Island.

T#/C# LAT(N) LONG (W) DIS{M) CUE BEH  HDG ICE Ss DEPTH( M
1/0 69°39. 4’ 140°24.2’ BO Ss ! 0 29
2/0 70"47.9 142°22.4° 794.2 BW  Sw 340 9 0 1829
1/0 70°48. 0’ 142°19.4° 837.6 BO Sw 9 0 1829
1/0 70°48. 8 142°21.8" 528.1 BO Sw 270 9 0 1829
1/0 70°48. 3 142°18.9° 885.4 BO Sw 240 9 0 1829
2/0 70°46.4" 142°23.8’ BO Sw 340 9 0 1829
2/0 70745.0’ 142°22.2’ BO Sw 330 9 0 1829
1/0 707 45.0° 142°24.5’ BO Sw 9 0 1829
2/0 70°44.0° 142°23.5’ BO Sw 9 0 1829
710 70°42.3’ 142°20.6’ BO sSwW 280 9 0 1829
1/0 707 43.3’ 142°22.2’ BO Sw 9 0 1829
1/0 70°42.5’ 142°22.4° BO sw 9 0 1829
3/0 70°41.8’ 142°22.2’ BO Sw 9 0 1829
2/0 70°36.9" 142°23.6° BO Sw 9 0 1829
1/0 70°35.6’ 142°25.2’ BO Sw 9 0 1829
2/0 71°01.5" 141045.7° 507.4 BO Sw 030 9 0 2195
2/0 70°37.0° 141°13.3° 363.3 BO Sw 360 9 0 1098
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KEY FOR FLIGHT 37
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FI i ght #37,7 August 1982

Flight was a line transect survey of the eastern third of block 7, block 7
and the eastern half of block 6. Wather was clear with unlimted visibility.
lce coverage was 9/10. Sea state was Beaufort 00 to 01. Twenty-seven bow-
heads, including 2 calves, were sighted northeast of Barter Island. Belukhas,
a ringed seal, an unidentified pinniped and two pol ar bears were al so sighted.
One sonocbuoy was dropped and nany bowhead sounds recorded. Behaviors were
phot ographed and vi deo recorded.

T#/C# LAT(N) LONG (W) DIS(M) CUE BEH HDG | CE Ss DEPTH( M
2/0 70°32. 2 140730.3’ 359.6  BO Sw 270 6 1 549
3/1 70°32. 1’ 140°30.8 718.2  BO Sw 6 1 549
1/0 70" 34. 4 140°30.2 BO Sw 270 6 1 1829
2/0 70"34. 0’ 140" 30.5’ 404.6 BO Sw 6 1 1829
1/0 70°32. 9 140°23.8 BO Sw 030 6 1 1829
1/0 70°32. 7’ 140°24.8 BO Sw 030 6 1 1829
1/0 70041. 41 143°38.4° 528.1  BO Sw 270 6 0 439
1/0 70°50. 2’ 143°41.9° 1568.5 BO Sw 090 6 0 439
2/0 70°49. 5 143°40.4 718.2 BO Sw 090 6 0 439
9/0 70°49. 8 143°41.2 837.6 BO Sw 270 6 0 439
1/0 70°52. 4’ 143°43.7 363.3 BO Sw 210 6 0 878
1/0 70°58. 5’ 143°48.5 326.9 BO Ss 270 6 0 1829
2/1 71°02. 9’ 144°06.8 507.4  BO Ss 360 6 0 1098
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Flight #38, 8 August 1982

Flight was a line transect survey of block 6 and the western half of block
7. \Weather was high overcast to the west with patches of fog to heavy fog
where the transect was ended in block 7. Visibility ranged from unlinmted to
unaccept abl e. Ice coverage was 9/10. Sea state was Beaufort 00. Nineteen
bowheads, belukhas and uni dentified pinnipeds were sighted north of Barter
I'sland. One sonobuoy was dropped and bowhead sounds recorded.

T#/C# LAT(N) LONG (W DIS(M) CUE BeH HDG ICE Ss DEPTHM
1/0 717 00. 3’ 143°36. 7 754. 6 BO Ss 060 9 0 1848
3/0 717 00. 5’ 143°40. 2’ 997.2  BO Sw 330 9 0 1848
1/0 70°48. 0 143°20. 5’ 225.8 BO Sw 270 9 0 732
1/0 70°39. 6’ 142°42. 8 363. 3 BO DI 120 9 0 366
5/0 70°55. 4 142"42. 3 1729 BO Sw 270 9 0 1280
1/0 70"55.1 ° 142°36. 4 2603.2  BO DI 210 9 0 1280
1/0 70°55. 4’ 142°42. 3 1568.5  BO DI 120 9 0 1280
1/0 70754, 7’ 142°38. 8 DI 1280
170 70°44. 3 142°11. 4 350.7 BO Ss 240 9 0 274
4/ 0 70°49. 6 141"40. 3 469.5 BO GS 270 9 0 1848
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Flight #39, 11 August 1982

Flight was a line transect survey of block 4 with its western boundary

extended to 138°w |ongitude. Weather ranged frompartly cloudy to areas with

patchy fog. Visibility was 2 kmto unlinmted. |Ice coverage was 9/10 with a
narrow corridor of open water extending approximately 1 km from shore. Sea
state was Beaufort 00 to 01 . No bowhead whales were sighted. Ringed seals

were the only marine mamuals seen.
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Fli ght #40, 12 August 1982

Flight was a transect survey of blocks 1, 2, and 6. The weather was
partly cloudy with portions of patchy and heavy fog. Visibility was generally
unlimted. Sea state ranged from Beaufort 00 to 03. Ice coverage averaged
8/ 10 of broken floe. Belukhas were the only marine nmammal s sighted. One
sonocbuoy was dropped but no sounds were recorded.
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Flight #41 , 14 August 1982

Flight was a transect survey of block 4.

The weather was partly cloudy.
Visibility was generally unlimted

Sea state ranged from Beaufort 00 to 02
I ce coverage averaged 6/10 of broken floe.

only marine mammals sighted.
recorded.

Uni dentified pinnipeds were the
One sonobuoy was dropped but no sounds were
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KEY FOR FLIGHT 42
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Flight #42, 14August 1982

Flight was a transect survey of block 6. The weather ranged from partly
cloudy to heavy fog. Visibility was generally unlinited. Sea state ranged
from Beaufort 00 to 02. Ice coverage average 8/10 broken floe. Three

bowheads and belukhas were sighted north of Barter |Island.

T4 /C# LAT(N) LONG (W DIS(M) CUE BEH HDG |ICE SS DEPTH (M
1/0 70°30. 2’ 143°11. 3 190. 5 BO SS 180 5 0 48
1/0 70°30. 8’ 143°09. 5 304.9 Bo SS 270 5 0 48
1/0 70°30. 4 143°12. 4 304.9 BO SS 270 5 0 48
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Flight #43, 15 August 1982

Flight was a transect survey of block 7. The weather ranged from clear to
patch fog. Visibility was generally unlimted. Sea state ranged from
Beaufort 00 to 03. 1ce coverage averaged 6/10 to 7/10 broken floe. Twenty
bowheads, including three calves, were sighted northeast of Barter Island.
Belukhas, pol ar bears and a ringed seal were also sighted. Tw sonobuoys were
dropped and whal e sounds were recorded.

T#/C# LAT(N) LONG (W DIS(M) CUE BEH HDG ICE  Ss DEPTH( M
8/1 70"55. 4 143°08. 8 528.1 BO GM 7 0 1829
211 70"53. 4 143001. 3 452 BO cc 210 7 0 1892
1/0 70°54. 8 143°02. 8 573. 4 BO Ss 7 0 1892
1/0 70°53,6" 141015. 1 213.5 BO Ss 210 7 1 1892
1/0 70°53.6’ 141015. 1 213.5 BO Ss 240 7 1 1892
1/0 70"54.1’ 141°16. 8 363. 3 BO Ss 270 7 1 1892
1/0 70°53.3’ 141019. U 404. 6 BO Ss 7 1 1892
1/0 70"49.9’ 141031. % 2169. 3 BW D1 7 1 1892
2/0 70°30.8’ 142°25. 3 1706. 7 BO GM 8 1 79
2/1 70°26.5’ 142°38. 8 3254 BO cc 090 8 1 59
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KEY FOR FLIGHT 44
[0 (BOWHERD WHALE)
Flight #44, 16 August, 1982 A (BELUGR WHALE)
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Flight #44, 16 August 1982

Flight was a transect survey of parts of blocks 5, 6, and 7. The weat her
was partly cloudy with small areas of patchy and heavy fog. Visibility was
generally unlimted. Sea state ranged from Beaufort 00 to 02. Ice coverage
was 7/10 to 8/ 20 broken fl oe. Fourteen bowheads, including one calf, belukhas

and a polar bear were sighted northeast of Barter Island. Two sonobuoys were
dropped and whal e sounds were recorded.

T#/C# LAT(N) LONG (W DIS(M) CUE BEH HDG  ICE SS  DEPTH(M
3/0 70°55. 1’ 142°39.7° 4360 BO GM 330 4 0 549
9/1 70”54, 3 142°43. 0’ BO GM 270 4 0 549
1/0 71°09.8’ 143014.3° 1729 BO DI 250 8 0 1829
1/0 71001.9’ 143°26.7° 653.8 BO SS 040 7 0 1829
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KEY FOR FLIGHT 45

[0 (BOWHEAD WHALE)

A (BELUGA WHALE)
X [RINGED SEAL)

) & (BEARDED SEAL)

14}8 1%7 146 1%5 144
713 7130
7100 | 710U
7030 7030
7000 7000

14 147 146 145 144

A-94



Flight #45, 17 August 1982

Flight was a transect survey of blocks 6 and north extended block 2. The
weat her ranged from partly cloudy to low ceiling conditions. Visibility was
generally unlimted. Sea state ranged from Beaufort 00 to 02. I ce coverage
was 7/10 to 8/ 10 broken fl oe. Three bowheads, belukhas, bearded seals, and
ringed seals were sighted sighted north of Camden Bay. Two soncbuoys were
dropped but no whal e sounds were recorded.

TH/CH  LAT(N) LONG (W}  DIS(M) CUE BEH HDG ICE SS DEPTHM
1/0  70°53.9°  143°17.7° 35901 BODI 030 8 2 1829
1/0 70759.9’ 143023.1 ° 1084.7 VD DI 7 2 1098
10  71°07.2 145°48.8'  255.8 BO DI 150 7 2 549
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KEY FOR FLIGHT 46

[0 (BOWHEAD WHALE)
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143 142 141 140 139

1 0\
[3
]
[l
RS

Flight #46, 18 August, 1982
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Fl i ght #46, 18 august 1982

Flight was a transect survey of east extended block 5 and block 7. The
weat her ranged from clear to partly cloudy. Visibility was unlimted. Sea
state ranged from Beaufort 00 to 04. Ice coverage was 6/10 to 8/ 10 broken
floe. Fourteen bowheads, including four calves, belukhas and bearded seal s
were sighted east of Barter Island. Three sonobuoys were dropped but no whale
sounds were recorded.

T#/C# LAT(N) LONG (W DIS(M) CUE BEH HDG ICE Ss DEPTH( M
2/0 70°30. 6’ 139"33.1"° 255. 8 SP TL 0 4 732
2/0 70°18. 0’ 139°47. 2 1307. 6 BO Sw 180 7 2 366
2/1 70"13.9 139°45. 2 255.8 BO Sw 150 7 2 274
1/0 70°07. 8 139°42. 8 284.3 BO Ss 6 2 51
2/1 70°22. % 140°12. 0’ 1307.6 BO GS 360 8 2 91
2/0 70°24. 4 140°46. 4’ 511.6 BO Ss 240 8 2 55
2/1 70°14. 9 140" 43. 5’ 107.5 BO cc 240 8 2 51
2/1 70015.1 140°42. 6’ 167.5 BO cc 8 2 51
1/0 70°27. 7 141019. U 3136.9 BO Sw 300 8 l 311
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Flight #47, 20 August 1982

Flight was a transect survey of block 7 and part of block 4. The weather
was overcast. Visibility was unlimted. Sea state ranged from Beaufort 01 to
05. I ce coverage was 7/10 to 9/10 broken floe. Two bowheads, including one
calf, and belukhas were sighted northeast of Barter |sland. TWO sonobuoys
were dropped but both nalfunctioned.

TH /Ch LAT(N) LONG (]  DIs(M) CUE BEH HDG ICE SS DEPTHM
1/1 70"35.5°  141°42.9° 870.8 BO CC 260 8  Bi 366
1/0  70°29.5  140°49.3 1056.1 BO SS 240 8 B3 457
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Flight #48, 20 August 1982

FI i ght ves a transect survey of block 4. The weather was overcast.
Visibility was unlinited. Sea state ranged from Beaufort 00 to 05. Ice

coverage was 6/10 to 8/10 broken floe. No bowheads, but one bearded seal were
si ght ed.
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[T (BOWHERD WHALE)
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Fli ght #49, 21 August, 1982 O [UNKNOWN PINNIPED)
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FI'i ght #49, 21 August 1982

Flight was a transect survey of block 6. The weather ranged frompartly
cloudy to overcast. Visibility was generally unlimted. Sea state ranged
from Beaufort 03 to 05. Ice coverage was 6/10 to 7/10 broken floe. (ne
bowhead was sighted north of Barter Island. Two sonobuoys were dropped but no

sounds were recorded.

T#/C# LAT(N) LONG (W DIS(M) CUE BEH HDG ICE ss DEPTH( M
1/0 71°06. 8’ 143°22. 3 361.6 BO 330 6 3 2195
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KEY F(1R FLIGHT 50

Flight #50, 22 August, 1982 M (UNKNOAN PINNIPED)
14% 147 146 145 144
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Flight #50, 22 August 1982

Flight was a search survey of the eastern edge of block 1. The weather
ranged from partly cloudy to heavy fog. Visibility was generally unaccept-
able. Sea state ranged from Beaufort 00 to 03. Ice coverage was 3/10 to 4/10
broken floe. One unidentified pinniped was seen.
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KEY FOR FLIGHT 51

A (BELUGA WHALE)
Flight #51, 23 August, 1982 O [UNKNOWN PINNIPED)

148 147 146 145 144 143
713 7130
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7101 7100
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7000 7000
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Flight #51, 23 August 1981

Flight was a transect survey of Blocks 6 and 4. The weather ranged from
partly cloudy to heavy fog, Visibility was generally unacceptable. Sea state
ranged from Beaufort 00 to 05. Ice coverage averaged 7/10 broken floe. One
belukha whal e was the only marine manmal seen.
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KEY FOR FLIGHT 52

Flight #52, 24 August, 1982 [0 CUNKNOWN PINNIPED)
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Fl'i ght #52, 24 August 1982

Flight was a transect survey of blocks 1 and 2. The weather was clear,
the visibility was unlinmted. Sea state ranged from Beaufort 03 to 05. 1Ice
coverage was 1/10 to 3/10 broken floe. Four unidentified pinnipeds were the
only mamal s seen.
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KEY FOR FLI GHT 53

@ (BOWHERD WHALE)

Flight #53, 24 August, 1982 A {BELUGAR WHALE}

148 147 146 145 144 143
7200 |11 H 7200
7130 7130
7100 H 7100
7030 1 2030
7000 H 7000
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Fl i ght #53, 24 August 1982

Flight was a transect survey of block 9. The weather was clear. Visi-
bility was unlinited. Sea state ranged from Beaufort 01 to 05. |ce coverage
was 6/10 to 8/10 broken floe. Two bowheads and belukhas were sighted north-
west of Barter Island. One sonobuoy was dropped but no sounds were recorded.

Th/C#  LAT(N) LONG (W  DIS(M) CUE BEH HDG |ICE SS DEPTH(M
10  71°21.6°  145°21.9° 609.8 BO SW 240 5 4 1829
10  71054.1  145°14.2° 1056.1 BW SW 280 7 4 3293

Al



KEY FGR FLIGHT 54

O (BOWHEAD WHALE)

Flight #54 25 August, 1982 O [UNKNOWN PINNIPED)
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Flight #54, 25 August 1982

Flight was a transect survey of block 5. The weather was clear, and
visibility was unlinited. Sea state ranged from Beaufort 02 to 05. 1Ice
coverage was 7/10 to 9/10 broken floe. One bowhead was sighted north of
Demar cati on Bay.

TH/CH LAT(N) LONG (W  DIS(M) CUE BEH HOG ICE SS DEPTH (M
1/0 69°45. 5’ 140°26.4  837.6 BO DI 90 4 31
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Flight #55, 28 August, 1982

KEY For FLI GHT 55

¥ [ RINGED -SEAL)
o {UNKNOWN PINNIPED)
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7030 | 1 7030
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Fl i ght #55, 28 August 1982

FIight was a transect survey of blocks 7, 5, and 4. The weather ranged
from patchy fog to overcast. Visibility was generally unlinited. Sea state
ranged from Beaufort 00 to 03. Ice coverage was 7/10 to 9/10 broken floe. No
bowheads were sighted, but ringed seals were.
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KEY FOR FLIGHT S6

Flight #56, 1 Septenber, 1982
[ (UNKNOWN PINNIPED)

14330 14300 14230

..............................................................

7030 7030

‘7800 11 7000
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Flight #56, 1 September 1982

Flight was a partial transect survey of block 5. The weather ranged from
overcast to heavy fog. Visibility was generally unacceptable. Sea state
ranged from Beaufort 00 to 02. Ice coverage was 4/10 broken floe. No bow-
heads were sighted, but ringed seals were.
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KEY FOR FLIGHT 57

Flight #57, 1 Septenber, 1982 & (BEARDED SEAL)

[0 (UNKNOWN PINNIPED)
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Flight #57, 1 Septenber 1982

Flight was a transect survey of Block 1 and 4. The weather generally
consisted of patchy fog. Visibility varied from poor to unlinited. The sea
state ranged from Beaufort 00 to 03. Ice coverage was prinmarily 3/10 broken
floe. No bowheads were sighted, but bearded seals were. One sonobuoy was
dropped but no sounds were recorded.
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KEY FOR FLIGHT 58

Flight #58, 2 Septenmber, 1982 (I (BOWHEAD  WHALE)
w [BEARDED SEAL)
® (UNKNOWN PINNIPED)
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Flight #58, 2 September 1982

Flight was a search survey in block 5. The weather rang ed from patchy
fog to heay fog. Visibility was generally unacceptable. Sea state ranged
from Beaufort 00 to 02. Ice coverage was 3/10 broken floe. One bowhead and
one bearded seal were sighted in Canden Bay. One soncbucy was dropped, but no
sounds were recorded.

T#/C# LAT(N) LONG (W pIs{M) CUE BEH HDG 1ICE Ss DEPTH( M
1/0 70"29. 7 144"53.3 528.1 BO SS 240 3 2 55
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KEY FORFLIGHT 59

0 (BOWHEAD WHALE)
% (BEARDED SEAL)

Flight #59, 4 Septenber, 1982 © (UNKNOWN PINNIFED)
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Flight #59, 4 Septenber 1982

Flight was a transect survey of block 5 and a search survey al ong the
perimeter of blocks 4 and 6. The weather ranged from patchy fog to heavy fog.
The visibility was mostly unacceptable, but ranged to unlinited late in the
survey. Sea state ranged from Beaufort 01 to 02. Ice coverage was 2/10 to
4/ 10 broken floe. Five bowheads and bearded seals were sighted east of Barter
Island. One sonobuoy was dropped, but no whal e sounds were recorded.

T# /CH LAT(N) LONG (W DIS(M) CUE Bew HDG |ICE SS DEPTHM
2/ 0 69°54. 3 140°06. 2’ 8726.1 BO BR 150 ! ! 55
1/0 69°59. 2’ 139°56. 3’ 545 BO SS 360 3 0 59
1/0 70°01. O’ 141°15. 2 2151.5 BO bpI 150 2 2 40
1/0 70°09,.5" 141°22.8"  2593.6 BO DI 150 1 2 49
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KEY FBRFLIGHT 60

& (BEARDED SEAL)

Flight #60, 7 September, 1982 T (UNKNOWN PINNIPED)
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Flight #60, 7 Septenber 1982

Flight was a transect survey of blocks 4 and 6. The weather ranged from a
low ceiling to heavy fog, with a few snow squalls. Visibility was generally
unacceptable. Sea state ranged from Beaufort 02 to 04. Ice coverage was 3/10
broken floe. Bearded seals and unidentified pinnipeds were the only marine

mamal s si ght ed.
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KEY F(3R FLIGHT 61

7 (BOWHEAD WHALE)

¥ [RINGED SEAL)
® (POLAR BEAR)

Flight #61, 8 Septenber, 1982

140 147 146 145 144 143 142
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7000 |ty y . e e | 7000
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144 143 142
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Flight #61, 8 Septenber 1982

Flight was a transect survey of blocks 9 and 8. The weather ranged from
unlimted to unacceptable. Sea state ranged from Beaufort 02 to 04. Ice
coverage was 2/10 to 4/10 of broken floe. Four bowheads, including one cow
calf pair, a ringed seal and one polar bear were seen northwest of Barter
Island. One sonobuoy was dropped during behavioral circling but only seismc
sounds were recorded.

TH/C#  LAT(N) LONG (W  DIs(M) CUE BEH HDG ICE SS DEPTH(M
2/1 71°25.6'  145°33.3' 290.7 BO CC 270 3 3 1829
210  71°25.7°  145"35.4' 88 BO SW 240 3 3 1829
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Flight #62, 11 Septenber, 1982

144 143 142 141
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703! — 7030

700] ] '000
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Flight #62, 11 Septenber, 1962

Flight was a transect survey of block 7 and part of block 5. The weather
ranged from partly cloudy to heavy fog. Visibility ranged from unlinited to
unacceptable. Sea state ranged from Beaufort 03 to 06. |ce coverage was
0/10. No marine mammals were sighted. One sonobuoy was dropped, but no

sounds were recorded.
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KEY FOR FLIGHT 63

Flight #63, 14 Septenber, 1982

{0 (BOWHEARD WHALE)
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Flight #63, 14 Septenber 1982

Flight was a transect survey of blocks 5 and 4. The weather ranged from a
low ceiling to patchy fog. Visibility ranged from unlimted to unacceptable.
Sea state ranged from Beaufort 00 to 04. Ice coverage was 0/10. One bowhead
was sighted north of Demarcation Bay. One sonobuoy was dropped and whal e
sounds (probably belukha) were recorded.

T#/CH LAT(N) LONG (W prs(M) CUE BEH HDG |ICE SS DEPTHM
1/0 70°06. 2° 140"45.5" 691.6 BO SW 030 0 3 40
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Flight #64, 15 Septenber 1982

Flight was a transect survey of block 5. The weather was clear. Visi-
bility ranged fromunlimted to unacceptable. Sea state ranged from Beaufort
02 to 05. 1Ce coverage was 0/10. Forty-two bowheads, including three calves,
and a bearded seal were sighted northeast of Barter Island. One sonobuoy was
dropped and good bowhead whal e sounds were recorded.

T#/CH LAT(N) LONG (W) DIS(M) CUE BEH  HDG ICE Ss DEPTH( M
1/0 70"04. 9’ 141°39.6° 606 .9 SP Sw 030 0 2 37
3/0 70000. 1’ 141°17.6° BO Sw 350 0 2 37
210 70°01.5" 141°06.3° 1131.9 BO DI 270 0 2 37
210 69°57, 5 140"54.5’ 545 BO Sw 030 0 2 37
4/1 69°55. 7 140739.9° 1056.1 BO cc 0 2 37
1/0 69°53. 2’ 140°27.9° 1130 BO Sw 210 0 2 37
7/1 69°50. 0’ 140°08.6° 7251.8 WD GM 120 0 2 37
5/0 69°47. 8 139°47.4 440.1 BO TL 240 0 2 40
6/1 69°56. 9’ 139°55.6"° 8711.9 WD Sw 210 0 2 53
2/0 70°02. 5 140°56.6° 6539.9 BW Sw 0 2 40
2/0 69°56,9' 140°58.7’ 937.6 WD DI 0 2 31
2/0 70°02.0° 141°14.9° 3254 WD DI 0 2 40
2/0 70°21.3’ 144°24.2° 6539.9 BW Sw 030 0 2 37
1/0 70°21.9’ 144°35.7° 585.3 BO Sw 270 0 2 37
1/0 70°22.0" 144750.1 829.4 BO DI 090 0 2 37
1/0 70°24.9° 144°26.8° 1328.1 BO DI 120 0 2 42
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KEY F(3R FLIGHT 65

Flight #65, 15 Septenber, 1982
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Flight #65, 15 Septenber 1982

Flight was a transect survey of the eastern 2/3 of blocks 4 and 6. The
weat her ranged from partly cloudy to overcast. Visibility was unlimted. Sea
state ranged from Beaufort 00 to 02. Ice coverage was 0/10. One bowhead was
sighted north of Barter Island.

TH# /C# LAT(N) LONG (W pis(M) CUE BEH HDG ICE ss DEPTH (M
1/0 70°21. 1 144°25. 2 1131.9 SP bI 180 0 2 29
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KEY FOR FLIGHT 66

. {7 (BOWHEAD WHALE)
Fl i ght #66, 16 Sept enber, 1982 ™ (UNKNCWN PINNIPED]
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Flight #66, 16 Septenber 1982

Flight was a partial transect survey of block 5. The weather ranged from
partly cloudy to overcast. Visibility was unlinited. Sea state ranged from
Beaufort 01 to 06. Ice coverage was 0/10. Sixty-one bowheads, including four
cal ves, were sighted north of Demarcation Bay. One sonobucy was dropped, but
no whal e sounds were recorded.

T4 /CH LAT(N) LONG (W DpIis(M) CUE BEH HDG ICE Ss  DEPTH (M
1/0 70°08. 7 141°26. 6’ 2887. 4 SP DI 030 0 3 37
5/1 69°59. 8’ 140°14.9° 2151.5 WD Sw 280 0 3 46
7/1 69°55. 6’ 140°07. 8 792.1 BO GM 0 3 51
7/1 69056.1 140"00.1 ° 3254 WD GV 0 3 53
6/0 69°55. 3 139°56. 2’ 320. 2 BO Sw 160 0 3 53

1 2/0 69°51. 7’ 140°04.2°  1407.5 BO GM 0 3 29
1/0 69" 46. 8 140°14. 6’ 585.3 BO DI 330 0 3 33
1/0 69°51. 4’ 140°18.9° 4360 WD DI 0 2 31
8/0 69°53. 5’ 140°18. 6’ 1434. 3 BO DI 210 0 2 31
1/0 69°58. 6’ 140°18. 0’ NA NA 330 0 2 33
1/0 70°00. 4 140°22. 0’ 718.2 BO Sw 210 0 2 59
4/1 69°57. 8 140°46. 7 2900.7 WD Sw 270 0 1 37
1/0 69°56. 7’ 140°34. 8 BO Sw 270 0 1 42
3/0 69°56. 2’ 140743. 5 3484.8 BO Sw 230 0 1 40
210  69052.0, 140°42.4°  837.6 wWp DI 0 2 38
1/0 69°54. 2’ 140°39. 2’ BO Sw 0 2 37
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O {(POLAR BEAR)
Flight #67, 18 Septenber, 1982 O [UNKNOWN PINNIPED])
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Flight #67, 18 Septenber 1982

Flight was a transect survey of blocks 3 and 1.
overcast to a low ceiling. Visibility was generally
ranged from Beaufort 03 to 08. 1Ice coverage was 0/ 10.
only marine mammal sighted.
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Flight #68, 21 Septenber 1982

Fl'ight was a transect survey of block 3 with a search survey through
bl ocks, 1, 2, 4 and 6. The weather was a low ceiling condition. Visibility
was generally 5 to 10 km sea state ranged from Beaufort 06 t08. Ice
coverage was 0/10. T bowheads were sighted. One soncbuoy was dropped but

no sounds were recorded.

TH/Ck  LAT(N) LONG (W  DIS(M) CUE BEH HDG ICE SS DEPTH (M
10  70°44.6 147°31.3 111 BO SW 210 O 6 37
1/0 71°18.4° 150°11.5’ 1434.3 BO Sw 240 1 8 366
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KEY FOR FLIGHT 69

O (BOWHERD WHALE)

<& {(WALRUS}
Flight #69, 23 Septenber, 1982 o (UNKNOWN PINNIPED)
154 153 152 151 150 149

|pas! T T " T T

i
720[ 7200
713 7130
710: 7100
7030 7030

154 153 152 151 150 149

A-142



Flight #69, 23 Septenber 1982

Flight was a transect survey of blocks 3 and 1t. The weather was cal m and
overcast. Visibility was generally unlimted. Sea state ranged from Beaufort
00 to 02. Ice coverage was 0/10. One dead or near dead (inmobile and
bl oat ed) bowhead was sighted north of Harrison Bay. Many unidentified
pi nni peds and one walrus were sighted near the 40 m depth contour. Three
sonobuoys were dropped but only seism c sounds were recorded.

T#/C# LAT(N) LONG ( W) DIS(M) CUE BEH HDG ICE SS DEPTH(M
1/0 71°19.3" 152°36. 0’ BO DD 0 2 183
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Fl'ight #70, 24 Septenber, 1982

149 148 147 146

KEY FOR FLIGHT 70
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A {UNKNOWN PINNIPED)
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Flight #7024 Septenber 1982

Flight was a transect survey of Blocks 1 and 2 then @ search Survey along
the 30 n depth CONtoUr to Demarcation Bay. The weather was cain and overcast.
Visibility was generally unlinited. Sea state ranged from seaut Ort 00 to 02.
Ice coverage was o/10. One hundred fifty-nine bowheads, i ncluding three
cal ves, and ONe polar tear were Sighted north of peadhorse and €aSt of sarter
Is land. Three soncbuoys Were dropped am powhead SoUNds recor ded.

T# /CH LAT(N) LONG (W] DIS(M) CUE  BEH WDG ICE Ss DEPTH(M)
14/2 70°51.81 149°42.41  2169.3 BO Sw 210 o 1 26
5/0 70°56.91 149042.11 754.6 so FB 120 0 1 20
2/0 70°57.1" 149°40.3" BO FE 240 0 1 20
1/0 70°58.0' 149°06.3" 2169.3 BO DI 0 1 22
1/0 70°57.6° 149°03.6° BO swW 0 1 22
1/0 70°56.4" 149°08.6% 528.1 BO SW 190 0 1 22
2/0 70°52.00 149°09.8° 2900.7 BO FE 0 1 22
470 70°47,3" 148°44.0° 1063.2 BO SW 330 0 1 26
1/0 70°50.9" 148°40.9' 1137.8 NA NA 0 1 26
1/0 70°55,5°* 148°38.5, BO Ss 300 0 1 29
3/0 70°57.5* 148°37.7" BO GMm 300 0 1 24
1/0 70°49.,51 148°12.6" 684.8 BW pI 0 1 37
1/0 70°41,0° 148°13.6! BO DI 210 0 1 22
1/0 70°39.0% 148°13.81 BO Ss 250 0 1 24
2/0 70°40.6’ 147°38.01 754.6 BO DI 0 1 37
470 70°41,2°1 147.37.0 BO FE 0 1 29
1/0 70°40.1° 147°34.0' BW SW 0 1 37
5/0 70°41.41 147°36.4, 754.6  BO GMm 0 1 37
2/0 70°44.1° 147°34,.,6' 2900.7 NA 0 1 37
2/0 70°44,5" 147°32.0, BO RO 0 1 37
2/0 70°49.01 147°21,9°* BW DI 0 1 41
1/0 70°44,0°' 147°23.7* 1729 BO Sw 0 1 38
410 70°44.0- 147°23.7, 3484.8 BO SwW 0 1 48
1/0 70°40,5" 147°25.00 BO ss 0 1 38
1/0 70°32.2* 146°54.6, 528.1 BO sw 330 0 1 38
1/0 70°35.2* 146°55.8, 8730.6 BO ss 0 1 48
3/0 70°39,3! 146°55.9, BO SW 0 1 40
1 0/0 70°40.8’ 146 °47.7s  1063.2 BO FE 0 1 40
2/1 70°44.91 146°47.61 111 BO Ss 0 1 51
3/0 70°47.2' 146°49.61 81.7 BO sw 0 1 51
2/0 70°38.21 146°04.31 2169.3 BW GM 0 1 40
1/0 70°33,5! 146004.1- 3484.8 BO sw 0 1 38
1/0 70°17.9°' 144°02.6, 754.6 Bw SW 0 1 38
3/0 70°15.61 142°46.80 1434.3 BO GM 030 0 1 37
1 0/0 70°13.5, 142°30.2, 142.2 BO FE 150 0 1 54
3/0 70°11,2' 142°15.3, 754.6 BO GM 240 0 1 38
470 70°08.5( 141°59.6, 2169.3 BO SH 0 1 46
1/0 70°07.6, 141°52.21 BO SW 240 0 1 42
1/0 70°06.2'  141°42.8' 885.4 BO FE 0 1 40
5/0 70004.1, 141°28.6, 754.6 BO TL 0 1 35
8/0 70°02.48 141°26.1, BO SW 220 0 1 31
7/0 69°59.5’ 141.17.9, BO RO 0 1 40
170 70°00.21  141°21,7° se RO 0 1 31
2/0 70°02.4, 141°11.5, BO Sw 360 0 1 31
5/0 69°59.61  141°05,0' 2603.2 BO Sw 0 1 31
3/0 69°56.2” 140°53,3' 2820.1 Bo GM 0 1 33
1/0 69°47.7- 140 °38.0S  2900.7 BO Sw 240 0 1 29
8/0 69747.1’ 140°45.68 BO FE 210 0 1 26
1 0/0 69748.0° 141913.4, 885.4 BO FE 0 1 27
1/0 69°52.31 141°32.8, Bo Ss 0 1 31
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FIight #71, 25Septenber 1982

Fl i ght wasatransect survey of block 3 and part of block 12.

The weat her
was calmwth fog.

Visibility was generally less than 3 km

from Beaufort 00 to 02. Ice coverage was 0/ 10 except for
fast ice east of Pt. Barrow

mari ne mamal s si ght ed.

Sea state ranged

10 km of new shore
Seven uni dentified pinnipeds were the only

One sonobuoy was dropped near Smith Bay to nonitor
seismc vessels.
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KEY FOR FLI GHT 72

Flight #72, 27 Septenber, 1982 M (BOWHEAD WHALE)

152 161 150 149

7130 7130

7100 7100

7030 7030
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Flight #7227 Septenber 1982

Flight was a line transect survey the eastern 3/4 of of blocks 3 and 11,
to 71°40'N |l atitude. \Weather was calm and overcast with patches of fog.
Visibility ranged fromunlimted to 2 km Seastate was Beaufort 02 to 03.
™0 bowheads were sighted in Harrison Bay. One soncbuoy was dropped. No
whal e sounds were heard; distant seisnmic sounds were recorded.

TH/CH  LAT(N) LONG (W}  DIs(M) CUE BEH HDG ICE SS DEPTH(M
210  71°06.9°  150010.0° 176 BO SW 240 0 2 27
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Fl i ght

#73, 28 Septenber, 1982

KEY FOR FLIGHT 73

O (B OWHEAD WHALE)
O {GRAY WHALE)
# [BEARDED SEAL)

A {UNKNOWN PINNIPED)

159 158 157 156 155 154 153 152 151 150 1) 148
%H
7130 |4
: ) -
7100 }; QQ |
9 i\'“
4
g 0 ~
7030 |

e —————— T e e e T e T T T T T T T T T e e e e e T Y
|||||

155

154

7130

7100

1 7030



Flight #73, 28 Septenber 1982

Flight was a search survey along the 20 m contour to block 12, a line
transect survey of block 12 and 3 transect lines in the northern end of block
M Weather was overcast, visibility unlimted. Sea state ranged from 02 to
05. lce coverage was 0/10. Fourteen live and one dead bhowhead were sighted
in Harrison Bay and north of Smith Bay. Eighteen gray whales were sighted in
the Cchukchi Sea. One sonobuoy was dropped. Seismc sounds and engine sounds
of the coast guard icebreaker Polar Star were recorded,

TH/CE  LAT(N) LONG (W  DIS(M) CUE BEH HDG ICE ss DEPTHM
10  70°44.9°  149°51.2 2258 BO SS 180 o0 2 15
2/0  70"50.5  149057.1  1137.8 BO sw 210 0 2 13
1/0  70°52.4  150°25.0’ BO Sw 210 0 2 13
1/0  71005.7°  151033.3 Wb DI 270 0 2 18
1/0  71°07.4  151°40.8 wp ss 206 0 2 18
1/0  71°09.6' 154013.9°  653.8 DD  NA 0 4 183
1/0  71°38.6'  155°32.77 5281 wp Ss 330 0 4 20
1/0  71°35.6'  155°36.8'  469.5 wWp SS  320 0 4 162
1/0  71709.4  153°22.6' 2900.7 BW DI 0 4 16
1/0  71°01.4  150°22.2' 1320.6 SP pI 240 0 3 16
1/0 71°00.0'  150°00.0' 938.3 wp DI 250 0 3 22
1/0  70°55.9°  149"54.5°  435.4 BO §s 270 0 3 20
2/0  70°51 .7 149"50.5' BO sw 270 0 3 18
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KEY FOR FLIGHT 74

Flight #74, 29 Septenber, 1982 sl (BOWHERD M-FILE)

14930 14900 14830 14800 14730

....................................................................................................

710( 7100

~ —
703C 7030
0
14930 14900 14830 14800 14730
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Flight #74, 29 Septenber 1982

Flight was a line transect survey of the western 3/4 of block 1. \eather
was | ow overcast with patches of heavy fog. Visibility ranged from unlinited
to less than 1 km Sea state ranged from Beaufort 05 t07. [ ce coverage was
0/10. Five bowheads were sighted north of Deadhorse.

TH/C#  LAT(N) LONG (] DIS(M) CUE BEH HDG ICE SS DEPTHM
210 70°54.6 149°42.9° 1434.3 BO sw 210 O 5 15
1/0  70°59.2 148°05. 8’ BW  Sw 0 5 22
1/0  70°35.6' 148°14.0'  255.9 BO SW 210 O 5 26
10  70"39.0'  147737.5  568.9 BO SW 0 6 38
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7130
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7030
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KEY FOR FLIGHT 75

Flight #75, 30 Septenber, 1982 *| (BOWHERD WHALE)
154 153 152 151 150 149 146 147 146 145 144 143
m (] 1 + T 1 + T T
[\l
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Flight #75, 30 Septenber 1982

Fl'i ght was aline transect survey of block 6 and the western 2/3 of block
3. Weat her ranged from overcast to heavy fog which caused the northern end of
legs in block 6 and the eastern legs of block 3 to be aborted. Visibility
ranged from unlimted to less than 1 km. Sea state ranged from Beaufort 03 to
08. Ice coverage ranged from 0/10 to 2/10 broken floe ice. Four bowheads

were sighted north of Smith Bay.

TH/C#  LAT(N) LONG (W  DIs(M) CUE BEH HDG |ICE SS DEPTH(M
10  71°03.1'  151°30.8 435.4 Bo sw 270 0 3 16
1/0 71704.4  151033.77 326.9 BO SW 060 O 3 18
10  71704.4 151°33.77 507.4 BO SW 030 O 3 18
10  71°06.8 151°47.2° a18.8 BO SW 300 0 8 18
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Flight #76, 2 COctober 1982

Flight was a line transect survey of block 12 and 2 lines in block M
Weat her was overcast with patches of fog. Visibility ranged from unlinmted to
less than 1 km  Sea state ranged from Beaufort 01 to 04. Ice coverage ranged
from 0/10" to 8/ 10 grease ice. Seven bowheads, two gray whal es, belukhas,

wal rus, bearded seals and an unidentified cetacean were seen.

TH/CH LAT(N) LONG (W DIS(M) CUE BEH HDG ICE SS DEPTH(M
2/0 71°07.3" 154°22.4’ 684.8 BO SW 260 5 0 9
2/0 71°04.2 154°39.0° BO Sw 290 0 3 11
2/0 71°50.0" 154°24.0° 598.4 BO  SW 240 0 3 146
1/0 71°20.4° 156°57.5’ 390.2 BO SW 190 0 4 55
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KEY FOR

M (BOWHEAD WHALE
O (GRAY WHALE)
<& (WALRUS]

Flight #77, 3 October, 1982

57

158

159

160

61

162

63

64

165

6930
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158

159

160
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Flight #77, 3 Cctober 1983

Flight was a line transect survey of block M  \Wather was overcast with
patches of fog. Visibility ranged fromunlinited to 2 km Sea state ranged
from Beaufort 02 to 05. ice coverage was 0/10. Twolive and one dead bow-

head, four gray whales and two walrus were sighted north of wainwright.

T# /CH LAT(N) LONG (W DpIS(M) CUE BEH HDG ICE SS DEPTH(M
1/0 71°05,1' 158°11. 8 BO SW 170 0 5 37
1/0 70°54. 6 160°09. 7’ s DD 0 3 10
1/0 70°46. 8’ 159°46. 2' BO BR 210 0 3 29
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Flight #78 4 COctober 1982

Flight was a line transect survey of the eastern 2 legs of block 3 and
block 1 with a search survey along the 20-m contour from Deadhorse to Pt.
Barrow. Weather was |ow overcast with heavy fog. Visibility ranged from
unlimited to less than 1 km Ice coverage in Smith Bay and Harrison Bay was
9/10. Ice coverage ranged from 7/10 to 8/ 10 north of Harrison Bay, but
dropped to less than 1/10 by 147°30'w longitude. Sea State was Beaufort 05 to
06. Ten bowheads, including one calf, were sighted north of Deadhorse. Two

bowheads that were sighted on the 20-m search survey were possible resights.

T4 /C# LAT(N) LONG(W DIS(M) CUE BEH ®¢ ICE SS DEPTH(M
2/0 70"50. 1’ 150°35. 0’ 221. 8 BO SW 240 8 0 13
2/1 70"50. 1 150" 35. 0’ 147. 3 Bo CC 360 8 0 13
2/ 0 70"50. 7 150" 34. 7 182. 1 W SW 180 8 0 13
1/0 70053.1 1507 30. 7’ 402. 1 SP bpr 60 8 0 13
1/0 70"49. 5% 149°13. 8 247. 2 BGO SW 310 7 2 22
1/0 70°48. 5 150"47. % 646. 4 BO SW 40 0 5 9
1/0 70°55. 6’ 151°21. 3 586. 4 BO SW 250 0 5 11
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Flight #79, 5 Cctober 1982

Flight was a line transect survey of block 11. Wather was overcast and
visibility unlimted. Ice coverage was 7/10 to 8/10 with an open water
channel near the 20-m contour. Sea state was Beaufort 00 to 02. Seven bow-
heads, belukhas and ringed seals were sighted north of Deadhorse.

T#/C# LAT(N) LONG (W DI S(M CUE  BEH HDG |ICE SS DEPTH(M
3/0 71°21. 8 154°58. 9’ 327 BO Sw 280 2 15
1/0 71°22.2 154°58. & 475. 3 BO Sw 210 2 11
1/0 71°27. 0 151047. 0’ 338. 8 BO Ss 240 10 0 183
2/ 0 71°21.8" 154" 57. 4 123.4 BO DI 240 9 1 9
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Flight #80, 7 COctober 1982

Flight was a short ice reconnaissance survey. A line transect survey of
bl ock 3 was aborted due to aircraft nmalfunction. Wather was overcast wth
snow squalls. Visibility ranged from3 to 10 km  1Ice between Barrow and
Smth Bay was 9/ 10 new grease ice to 70 km of fshore.
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Flight #81 , 9 QOctober 1982

Flight was a line transect survey of block 12 and block Mto Pt. Lay.
Weat her was overcast with patchy fog. Visibility ranged from unlinited to
less than 1 km Ice coverage was 8/ 10 to 9/10 in the Beaufort and northern
Chukchi Sea, decreased to 4/10 off wainwright, then increased to 7/10 to 8/10
to Pt. Lay. Sea state was Beaufort 00. Nine bowheads were sighted, eight of
themin the northern chukchi Sea. Walrus, ringed seal and polar bears were

al so sighted. One sonobuoy was dropped near the bowheads, but no sounds were

recorded.

TH#/CH LAT(N) LONG (W pIs(M) CUE BEH HDG ICE SS DEPTHM
1/0 71°28.0° 156°44. 8 363.3 BO SW 240 9 0 44
1/0 71°20. 4 159°23. 9 140. 8 BO SS 180 8 0 48
4/ 0 71°27. & 159739. 3 797.8 Bo GS 8 0 49
3/0 71°21. 5 159" 53. 4 718.2 BoO SW 300 9 0 44
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KEY FOR FLIGHT 82

Flight #82, 10 Cctober, 1982 % (BEARDED SERL)

155 154 153 152 151
7130 ’ ‘ ‘ - —=|| 7130
7100 H 7100
7030 || 7030

155 154 153 152 151



Flight #82, 10 Cctober 1982

Flight was a line transect survey western half of block 3. \Wather was
overcast to heavy fog in Harrison Bay where the transect was aborted. |Ice

coverage ranged from 9/10 to 10/10. Sea state was Beaufort 00. One bearded
seal was the only marine mamual sighted.
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KEY FOR FLIGHT 83

O (GRAY WHALE)
X (RINGED SEAL)

Flight #83, 11 Qctober, 1982 AT

16 187 166 165 164 163 162 161 160 159

EE ! - T T T ._:
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7100 7100
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/ ) &
7000 * 7000
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Flight #83, 11 october 1982

Flight was a line transect of the southern half of block Mwith a search
survey approximting a 20-m depth contour between Pt. Lay and Pt. Barrow.
Weat her ranged frompartly cloudy to low overcast. Visibility was unlimted.
Sea state was between Beaufort 01 to 02. Ice coverage ranged from 4/10 to
9/10 from 165°Wlongitude to shore, with the heaviest ice east of 164°15'w,

™0 gray whales, walrus and ringed seals were sighted. One sonobuoy was
dropped, but no sounds were recorded.
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Flight #84, 12 Cctober 1982

Flight was a line transect survey of the western third of Dblock 12 and two
180 km east-west legs in the northern end of block M Wather was partly
cloudy with areas of patchy fog. Visibility was unlimted to less than 1 km
Sea state was Beaufort 00. Ice coverage was 9/10 to 10/10. Three bowheads
were sighted, two in the Chukchi Sea. Belukhas, ringed seals and polar bears

were al so sighted.

T#/C# LAT(N) LONG( W DIS(M) CUE BEH #®HDG |ICE SS  DEPTH(M)
1/0 71°34. 6 156°44. 8’ 170. 8 BO SW 10 0 91
1/0 71°29.0° 158030.1 85.3 W SW 240 8 0 60
1/0 71°44.9"' 158°11. 9’ 203. 2 BO SW 210 9 0 66
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KEY FOR FLIGHT 85

O {(BOWHEAD WHALE)
® (POLAR BEAR]
Flight #85, 15 Cctober, 1982

A (NO Sl GHTING
148 146 144 142 140 138 136
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Flight #85, 15 Cctober 1982

Flight was a search survey around Mackenzie Bay and al ong of fshore cracks
and | eads back to Deadhorse. Wather was partly cloudy with sonme areas of
patchy fog. Visibility was unlinited to 3 km Ice coverage was 9/10 to
Her schel Island, but dropped to less than 1/10in Mackenzie Bay where the sea
state averaged Beaufort 02. (ne bowhead was sighted just north of Herschel
Island. Polar bears were also seen.

T4/ck  LAT(N) LONYW DIS(M) CUE BEH HDG ICE SS DEPTH(M
1/0  69°36.7 138°51.8° 528.1 WD SW 180 7 2 18
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KEY FOR FLIGHT 66

Flight #86, 16 Qctober, 1982 A (BELUGA WHALE)
155 154 153 152 151 150 149
7200 |8 7200
7130 i 7130
7100 |H 7100
7030 1l 7030
7000 3 7000
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Flight #86, 16 Cctober 1982
Flight was a line transect survey of block 11. \Wather was clear, visi-

bility unlimted. |Ice corage was 9/10 to 10/10. Sea state was Beaufort 00 to

03. Belukhasweretheonly marine mammal s si ght ed.
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Flight #87, 17 Cctober 1982

Flight was a line transect survey of block 12 and 2 legs in block M
Weat her ranged frompartly cloudy to fog; visibility fromexcellent to
unaccept abl e. Ice coverage was 9/10 to solid breaking to 6/10 to 7/10 off
Barrow. Sea state was Beaufort 00 to 02. One bowhead was sighted in the
Chukchi Sea. Belugas were seen in the Beaufort Sea approximately 30 km north
of Pt. Barrow.

This flight terminated N780 survey efforts for 1982.

TH/CE  LAT(N) LONG (W DIs(M) CUE BEH HDG |ICE SS DEPTHM
1/0 71019.7’ 160034.1 * 598.4 BO SwW 180 8 2 46
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Flight #88, 6 October 1982 (N-642)

Flight was a line transect survey of block 4 and 2 |egs of block 5.
Weat her was overcast with some patchy fog. Visibility ranged from3 km to
unlimted. I ce coverage ranged from8/10 to 9/10 grease ice to 70°15'N

latitude, dropping there to 0/10 with sea state Beaufort 01 to 02. Three
bowheads were sighted in Canden Bay.

T#/C# LAT(N) LONG( W DIS(M) CUE BEH HDG ICE SS DEPTH(M
3/0 70°21. 6 142°44. 7 BW SW 270 1 1 46
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Flight #89, 9 Cctober, 1982
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Flight #89, 9 October 1982 (N 642)

Fl'ight was a search survey to assess ice coverage al ong the northern edge
of block 6 then west along the 70°40'N |ine. \Weather was overcast with patchy
fog. Visibility was generally unlimted. Ice coverage was 9/10 to 10/10. No
marine manmal s were sighted.
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KEY FOR FLIGHT 90

X [RINGED SERL !

Flight #90, 11 Cctober, 1982 M (POLAR BEAR)
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Flight #90, 11 October 1982 (N 642)

Flight was a line transect survey of block 1. \Wather varied from clear
to patchy fog, with occasional snow squalls. Visibility ranged from un-
acceptable to unlinited. Ice coverage was 9/10 to 10/10. A polar bear and
five unidentified pinnipeds were the only marine manmmals.
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Flight #91, 12 Cctober, 1982
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Flight #91, 12 Cctober 1982 (N 642)

Flight was a |ine transect survey of block 4. Wather was heavy fog.

Visibility was generally unacceptable. |ce coverage was 9/10 to 10/10. No
marine manmals were sighted.
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Flight #92, 13 Qctober 1982 (N-642)

Flight was a line transect survey of block 5. \Weather varied from patchy
fog to heavy fog. Visibility was geneally less than 1 km Ice coverage was

9/10 to 10/10, except for an approximately 1 knfarea of open water at
69°50'N, 140°55'W, Sea state in the open water area was Beaufort 03. No

mari ne mamal s were sighted.
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Flight #93, 14 Cctober 1982 (N 642)

Fl'ight was a search to access ice coverage east of 148°w | ongitude.
Weat her was generally clear.

10/10 to Herschel Island, but

Visibility was unlimted. Ice coverage was

dropped to less than 1/10 in Mackenzie Bay where

One bowhead was sighted north of Herschel
Island. Ringed seals were also seen.

the sea state was Beaufort 02.

T#/C# LAT(N) LONG (W DIs(M) CUE

BEH HDG ICE SS DEPTH(M
1/0  69°45.0'  139000. 0’

BO SS 030 3 1 18
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KEY FOR FLI GHT 94

Flight #94,
15 October, 1982 « (POLAR BEAR)
150 149 148

7200 72(10
7130 7130
7100 // 7100

7030 \_\ 7030
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Flight #94, 15 October 1982 N-642 )

Flight was a search survey to access ice coverage north to 72°15'N
| ati tude al ong the 150°w | ongitude |line, then south along 148°w | ongitude.
Weather was clear with low ceiling. Visibility was unlimted. Ice coverage

was 10/10. Three polar bears were the only mammals sighted.
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APPENDI X B

DISTRIBUTION OF 1982 SURVEY EFFORT
AND
OBSERVED DENSITIES OF BOWHEAD AND GRAY WHALES
N TEE BEAUFORT, CHURCHI AND BERING SEAS,

WITH COMPARISONS TO 1979-1981
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INTRODUCTION

The follow ng section presents an analysis of aerial survey data col -
lected during 1982 and a brief conparison to simlarly analysed data for
1979-1981. The objectives of the analysis were to determne distribution
and density of bowhead whales in the Beaufort, Chukchi and Bering Seas,
and distribution and density of gray whales in the Bering and Chukchi Seas.
An inportant conponent of this analysis was determnation of the distribution
of survey effort.

The Beaufort Sea was treated as two study areas: the general Beaufort Sea
bounded by 141 00" W to 157 00" W longitude and 72 00' N latitude to the
coastline, and the Barrier Islands region bounded by 146 00° W to 150 00’ W
longitude and 71 16" N latitude to the coastline. The Bering and Chukchi Seas
were treated as one study area. Al three study areas were subdivided for the
purpose of nore preciseillustration of survey effort and density of aninals.

Distribution of survey effort and density of bowhead whales in the
Beaufort Sea study areas were examned during Spring (April-My) and Sunmer
(June- August) and again during Fall (Septenber-Cctober). In the Bering and
Chukchi Seas, distribution of survey effort and density of bowhead whal es was
exam ned during Spring. Distribution of survey effort and density of gray
whal es in the Bering and Chukechi Seas were exam ned during Summer (June-
August).

METHODOLOGY

Map Preparation

Maps were prepared using the conputer program AMP, A Mapping Package,
consisting of FORTRAN subroutines which can be used for customzed plotting
applications. AW was used to plot aerial surveydatawhich resided on file
as a series of geographic coordinates (latitude and |ongitude) associated wth
tinme and sightings of whales. Land nasses are part of the AWP data base.
Depth contours were plotted by reading a separate file of data points prepared
for this analysis.

Depth contours were digitized using several reference maps. It was
necessary to use nore than one map because not all contours were available on
any one map. The U S. Geol ogical Survey map "Open - File 76- 823 Sheetor
2" was used to digitize the 50m and greater depth contours, plus all contours
shown in the chukeni Sea except for the 30m depth contour off the Sovi et
coastline. The 30m depth contour off the Soviet coastline and in the Bering
Sea was taken from U. S. Department of Commerce map "514,4thEd., Apr. 11/81."
In the Beaufort Sea, the 10m 20m and 30m depth contours were taken fromtwo
maps | abel ed "Data from Geophysical Corp. of Al aska, 1975 NoAA, Dept. of
Commerce Charts, U.S.G.S. Dept. of Interior Charts” which were additionally
| abel ed as "Eastern Beaufort Sea” and Western Beaufort Sea."

Wien the depth contours were nerged onto a single data file and plotted,

sone inconsistencies became apparent. For exanple, a 30m depth contour from
one map file crossed over the 50m depth contour from another map file. \Wen
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this situation occurred, a portion of one of the depth contours was "elipped"
to resolve the inconsistency. Note that portions of the 20m and 30m depth
contours were clipped near Point Barrow, Alaska, and that the 50m depth
contour was clipped near Saint Lawence Island in the Bering Sea.

Data Processing and Quality Control

A conputer programwas witten to screen for bad data val ues. The
chronol ogi cal order of tinme was checked. Aerial survey data files were
screened for obvious errors in geographic position by plotting separately the
course of each daily aerial survey. A conputer program was used to calculate
flight speeds and distances on a point topoint basis, and listings of these
val ues were scanned for suspiciously slow or fast speeds. The listings and
maps were conpared; errors were flagged and edited; and the process was
repeated until data files were error-free with respect to these conditions.

Definition of Areas and _Methodol ogical Limtations

The total Beaufort Sea study area was divided from east to west based on
proximty to oil lease sites (Figure B-1). Region A is west and adjacent to
the | ease areas extending from 153 30'Ww to 157 00'W |ongitude. Region B
extends from 150 00'W to 153 30'W longitude, representing the western |ease
area. Regions C extends from 146 00 to 150 00'W | ongitude, representing the
eastern lease area. And, Region D is east and adjacent to the |ease area
extending from 141 00'W to 146 00'W | ongitude.

Depth contours (Figure B-2) were used to stratify the Beaufort Sea from
north to south corresponding to water depth. Prelimnary analysis of survey
data indicated that there was a relationship between water depth and
distribution of bowhead whales. Depth contours of 10m 20m 50m 200m and
2000m were selected (Figure B-3,Figure B-4).

The stratum from the coastline to 10m corresponded closely to the area
inside the barrier islands (A, Bl, d, DIA andD1B).AreaD1wasdivided
intoDI A and D1B at 143 30'W, which marked the boundary between two areas
previously defined for behavioral studies (Figure B-5).

The shelf area was stratified from10mto 20m 20mto 50m and 50mto
200m, Areas A2, B2, C2, D2A, and D2B corresponded to the 10mto 20m strata.
Area D2 was divided sinilarly to D1. Areas A3, B3, ¢3, and D3 corresponded to
the 20mto 50m stratum Areas A4, B4, C4, and D4 corresponded to the 50mto
200m stratum

O fshelf strata were defined from 200m to 2000m and deeper than 2000m,
Areas A5, B5, C5, and D5 corresponded to the 200mto 2000m strata. Areas BG6,
c6 and D6 corresponded to the deeper than 2000m strata.

The conparatively shallow Bering and Chukchi Seas were not subdivided on
the basis of depth contours; rather, regions (Figures B-25 B-26) were
determ ned based on survey effort and animal distributions.

The Barrier Islands study area was bounded on the east by 146 00’ W
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| ongitude and on the west by 150 00’ Wlongitude (Figure B-40). The Barrier

I slands and depth contours (Figure B-41) were used to stratify the Beaufort
Sea fromnorth to south corresponding to water depth. Prelimnary analysis of
survey data indicated that there was a relationship between water depth and

di stribution of bowhead whales. Depth contours of 20m 50m and 200m were
selected (Figure B-42).

The region fromthe coastline to the nearshore coastline of the Barrier
I sl ands corresponded to region 1. The shelf area from the seaward coastline
of the Barrier Islands to the 20m depth contour correspond to region 2.
Regi on 3correspondedto the 20m to 50m stratum  Region 4 corresponded to the
50m to 200m stratum. Regi on 5extended fromthe 200m depth contour to the
nort hern boundary of the study area, 7116'N |atitude.

The digitizer was used to trace region boundaries, which led to a
boundary problem terned "splinter error", The technique used to digitize each
region was to circunscribe it by tracing the boundary of the region. Thus ,
when two regions were adjacent, the comon boundary would be digitized twice.
In fact, a boundary was often digitized nore than twice. For exanmple, the
boundary between regions Al and B1 was digitized four tines because it served
not only as a boundary between Al and B1 but also between the |arger regions A
and B. A splinter error occurred when one set of points defining a common
boundary did not exactly match the second, third or fourth set of points used
to define the same boundary for other regions.

Because of this Spl i nter error problem a very small percentage of the
total area may be shared by two regionsor may be left out of a region. For
exanpl e, because of overlap, a snmall portion of the Beaufort Sea may have been
shared during the analysis of two adjacent regions. Conversely, if tw sets
of points defining a coomon boundary diverged slightly, a snall portion of the
Beaufort Sea coul d have been left out of the analysis.

The inplications of the splinter error problemin relation to this study
are small. Statistics reported for each sub-region, region and the total
study area are valid, but there may be small discrepancies wahen the val ues of
sub-regions are summed and conpared to the values reported for larger regions,
e.g. ,number of survey hours flown, listed in the tables as 3urvey Tine.

Statistics Presented in Tables

Region Area nni’- Areas were approximted by straight line integration
which contributed to discrepancies between the sunmation of sub-region areas
and areas calculated for larger regions. Area calculations are accurate to
within about 1 percent of the true area.

Percent of Total Area - The percent of total area was calculated as the
region area divided by the sum of all sub-region areas; this quantity was then
mul tiplied by 100.

Percent of Area Surveyed - The percent of area surveyed is a relative
nmeasure of survey effort expended per survey region. Strip width was defined
as one nautical nile. Therefore, the total nunber of miles flown equalled the
total nunber of square nautical mles surveyed. The percent of total area was
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calculated as the nunber of nautical nmles surveyed divided by the region
area; this quantity was then multiplied by 100.

This technique did not account for overlapping aerial survey strips which
result in double counting the area surveyed. Therefore, sone areas surveyed
Oay show nore than 100 percent coverage.

Survey Tinme HR:MIN - The tinme in hours and mnutes spent surveying an
area. Because of splinter errors and rounding errors, the values reported for
time spent surveying sub-regions did not always equal those reported for
| arger regions.

Percent of Total Time - The time in hours and mnutes spent surveying a
region divided by the sum of survey tinmes reported for each sub-region.

Nunber of Transects Flown (=n) - Transects or flight legs were defined as
units of survey effort by the aerial survey team The beginning and ending of
transects were further defined by the survey region boundaries. A portion of
an aerial survey leg passing over a region was treated as a transect relative
to that region. Thus, one transect could be broken into several transects
with respect to sub-region analyses. For this reason, the sum of the
transects based on sub-regions was greater than the total nunber of transects
reported for the total region.

Number of Bowheads Chserved - The number of bowhead whal es observed
within one half nautical mle of either side of the aircraft. In contrast,

whal e sightings depicted on naps include all whal es sighted, regardless of
their distance from the aircraft. Because of splinter errors, small

di screpancies may occur between the sum of the number of whales observed in
each sub-region versus the nunber reported for larger regions.

Density as Number per nmi’ Variance and Confidence Range - Cal cul ation
of density statistics for each stratum fol |l owed the method enployed by Krogman

€t. al, (1979). which was based on the technigue described in Estes and
Gilbert (1978):

A

A
where R = observed density of whales per square nautical mle

Yi nunber of whales observed in the ith strip transect

area of the ith strip transect

(

(@ s§ = [2®/ xp -Rzyy 17 (n-1) Caxy)

. A
wher e Sg = variance of R
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n = nunber of strip transects
The confidence interval was calculated as:
(3) L = R 2t ooy W
The notation t o5(o)y refers to the critical value of t where

al pha (=) = .05 (1- = .95) based on a two tailed test with V degrees of
freedom Degrees of freedom were calculated as the total nunber of transects
m nus one.

Results and Di scussion

Results are presented by area, season, and species. Each presentation
consi sts of:

1) Figure depicting aerial survey tracklines, sightings and region
boundari es.

2)Figure depicting whale sightings, depth contours and/or region
boundari es.

3) Table of statistics associated with each region.

4) Figure depicting percent aerial survey coverage for each
region.

5 Figure depicting observed density of whales for each
regi on.

The 1982 fall Beaufort hi-monthly section does not present items 4 and 5.

Please refer to the table of contents for order of presentation of
aerial surveys results. Figures and tables are intended to be self ex-
planatory. An abbreviated summary statistics table for 1979-1981 data
follows and is briefly conpared to the presentation of 1982 data. The
reader is directed to Ljungblad et al., 1982 Appendix B for a conplete
presentation of 1979-1981 results.
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Figure B-3. Map depicting the survey regions in the Beaufort Sea after stratification by contour
intervals of 10m 20m 50m 200m, and 2000m.
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Figure B-5.  Map depicting Beaufort Sea strata DIA DIB D2A and D2B.  Regions DIA and DIB extended

fromthe coast out to the 10 meter depth contour.
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Figure B-7. Plot of bowhead whal e sightings nade during the May 1982 aerial survey of the Beaufort
Sea.
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Table B-2. Summary statistics fromaerial survey of bowhead whal es conducted April-May 1980 and 1981.
values for each region were taken from Tables B-1 and B-2, respectively (Ljungblad et al., 1982).

8T-4

1980 1981
Per cent Nunber of  Nunber of  Density as Per cent Number  of Number of  Density as

Region  Region , O Aea Transects Bowheads Number per of Area Transects Bowheads Number per

Name  Area nni Surveyed  Flown (=n)  Qbserved nmi’ Surveyed  Flown (=n)  Qbserved nmi’
Tot al 28,609 11.18 28 268 0.084 19.27 22 271 0.049
A 3,792 36. 05 26 175 0.128 33.51 15 100 0.079
Al 654 12. 68 15 0 0.0 0.74 2 0 0.0
A2 479 7.13 9 0 0.0 1.39 2 0 0.0
A3 789 47.12 35 58 0.156 83.77 25 42 0.064
Ad 1,518 54. 49 36 117 0.141 38.24 35 53 0.091
A5 384 12.81 6 0 0.0 5.07 2 5 0.256
B 5,569 14.40 1 58 0.072 38..5 26 150 0.070
Bl 739 6.12 2 0 0.0 7.57 2 0 0.0
B2 1,079 2.35 2 0 0.0 15. 60 9 0 0.0
B3 793 3.06 3 0 0.0 16.74 14 0 0.0
B4 893 42.80 15 25 0.065 87.22 34 56 0.072
B5 1,463 22.15 1 33 0.102 68. 10 23 93 0.093
B6 659 0.00 0 0 0.0 5.33 4 1 0.028
C 7,701 7.28 11 24 0.043 19. 38 26 13 0.009
cl 584 14.90 6 0 0.0 2.64 3 0 0.0
c2 528 10. 64 7 0 0.0 15. 41 9 0 0.0
c3 1,910 5.76 7 0 0.0 12. 67 15 0 0.0
A 486 10. 77 5 0 0.0 26. 95 16 0 0.0
C5 1,224 9.13 6 1 0.009 50. 94 27 6 0.010
C6 3,070 4.66 4 23 0.161 12.90 13 7 0.018
D 11,625 4.07 4 1 0.023 5.37 1 8 0.013
DIA 156 2.31 | 0 0.0 2.96 1 0 0.0
D1B 123 0.00 12.26 4 0 0.0
D2A 257 8.50 4 0 0.0 2.11 1 0 0.0
D2B 155 2.33 2 0 0.0 24.88 3 0 0.0
D3 1,997 7.30 4 0 0.0 4.79 6 0 0.0
D4 1,018 1.64 2 0 0.0 5.26 4 0 0.0
D5 2,809 3.16 2 | 0.011 8.32 1 | 0.030
06 5,303 3.65 4 10 0.052 3.34 5 | 0.006




The hi ghest bowhead density in May 1982 was cal cul ated for subregion
A4 (Table B-1). In 1981 and 1980 subregions A5 and A3 showed highest densities,
respectively, for the period April-My. Thus, in region A during this
period bowhead densities appear to be annually variable in waters deeper
than 20 m

In region B, subregions B4 and B5 showed highest densities for My
1982, with subregion B5 the area of greatest density in 1981 and 1980
(Table B-2). Simlarity in region C offshore subregions C5 and €6 show
hi ghest densities for 1980 through 1982. These areas correspond roughly to
the shelf break where depth changes rapidly from about 50 mto over 2000 m
The distribution of bowhead sightings in regions B and C has centered
along the 71°30'N latitude line each spring corresponding to an ice tran-
sition zone where pack ice shears along shorefast ice, over the shelf
break. It is in this transition zone that bowheads find enough open
wat er cracks and ponds to permt migration.

No whales were seen in region D in 1982. The few whales seen in 1981 and

1980 were in subregions D5 and D6 in water 200 m deep or greater. Heavy
ice conditions in this region each spring precludes many sightings there

B-19
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Figure B-12. Values shown are percentages expressed as total number of survey track niles flown
divided by the area of each region. Values exceeding 100 percent resulted when the total nunmber of
nautical mles surveyed was greater than the region, indicating that some |ocations were overflown
nore than once. Data are based on the August 1982 Beaufort Sea aerial surveys.
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Fi gure B-13A. Shaded regions represent observed densities of bowhead whales as deternined from aerial
surveys flown in the Beaufort Sea during August 1982. Shading varies fromall white (representing O
density) to all black (representing 0.110 density).
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Table B-3. Statistics fromaerial surveys of bowhead whal es conducted August 1982 in the Beaufort Sea. Values for each region were summed
where appropriate. Region nunbers refer to areas depicted in Figure B-4. The total area of all regions was approximately 29 , 070 ami<,
Areas were approxi matedby straight line integration and thus mnor discrepancies exist between the sunxnation ofareas of sub-regions and
the area cal cul ated for thetotal region. Total time spent surveying was approximately 69 hours.

Per cent Per cent Survey Per cent Nurber of Nunber of  Density as Confi dence
Region  Region of Total of Area Time of total Transects Bowheads Number per Varigﬂce Range of
Name Area NMi*  Area Surveyed  HR:MIN  Time Flown (=n)  Observed nmi 2 (*107H) Density
Total 28,609 100. 27.78 68:48 100. 00 313 79 0.010 0.2 0.002 - ©0.018
A 3,792 13. 1.65 0:22 0.53 1 0 0.0 0.0 0.0 - 0.0
Al 654 2.25 1.17 0:03 0.07 1 0 0.0 0,0 0.0 - 0.0
A2 479 1.65 1.12 0:02 0.05 2 0 0.0 0.0 0.0 - 0.0
A3 789 2.71 6.23 0:17 0.41 2 0 0.0 0.0 0.0 - 0.0
Al 1,518 5.22 0.04 <0:01 >0.00 ! 0 0.0 0.0 0.0 - 0.0
A5 384 1.32 0.0
B 5,569 19. 1.24 0:25 0.61 1 0 0.0 0.0 o.o -0.0
B1 739 2.54 0.0
B2 1,079 3.71 0.0
B3 793 2.73 7.44 0:21 0.51 1 0 0.0 0.0 0.0 -0.0
BY 893 3.07 114 0:04 0.10 1 0 0.0 0.0 0.0 0.0
BS 1,463 5.03 0.0
B6 659 2.27 0.0
c 7,701 27. 18.86 13:47 20.03 55 0 0.0 0.0 0.0 - 0.0
cl 584 2.02 45.68 5:26 7.90 3l 0 0.0 0.0 0.0 - 0.0
c2 528 1.82 22.62 0:53 1.28 23 0 0.0 0.0 0.0 - 0.0
C3 1,910 6.57 28.61 3:50 5.57 3l 0 0.0 0.0 0.0 - 0.0
cu 486 1,67 23.77 0:49 1.19 18 0 0.0 0.0 0.0 - 00
5 1,224 4.21 21.41 1:52 2.71 2 0 0.0 0.0 0.0 - 0.0
c6 3,070 10.56 4.68 0:58 1.41 12 0 0.0 0.0 0.0 - 00
D 11,625 41. 54.80 54:17 78.90 281 79 0.012 0.2 0.003 - 0.021
DIA 156 0.55 140.15 3:05 4,48 63 0 0.0 0.0 0.0 - 0.0
DIB 123 0.42 57.24 0:39 0.94 22 0 0.0 0.0 0.0 - 0.0
D2A 257 0.88 109.22 3:11 4.63 47 0 0.0 0.0 0.0 - 0.0
D2B 155 0.53 123.46 1129 2.16 40 0 0.0 0.0 0.0 - 0.0
D3 1,997 6.87 81.76 12:33 18.24 120 0 0.0 0.0 0.0 - 0.0
D4 1,018 3.50 84.05 6:32 9.50 115 3 0.004 0.3 0.0 - 0.014
D5 2,809 9.66 67.16 17:05 24.83 14 72 0.038 2.0 0.010 - 0.066
D6 5,303 18.24 23.14 9:41 14.07 94 4 0.003 >0.0 0.0 - 0.007




Table B-4. Summary statistics from aerial surveys of bouhesd Whales conducted August 1979, and June-August 1980 and 1981.
values foOr each region were taken from Tables B-3, B-4 and B-5, respectively (Ljusgblad €t al. , 1982)

1979 1980 1981

L4

. . Percent ~ Number of  Number of Density as Percent ~ Number of  Number of Density as Percent ~ Number of Number of Density as
Region Region ,  of Area Transects  Bowheada  umber per of Area Transects Bowheads  Number per of Area Transects Bowheads Nureb r per

Name Area nmi Surveyed Flown (=n) Observed nmi® Surveyed Flown (=n) Observed nmi’ Surveyed Flown (=n) Observed nmi

Total 28,609 14.43 25 7 0.002 38.74 78 16 0.001 8.67 27 0 0.0
A 3,792 0.00 12.57 14 0 0.0 11.26 12 0 0.0
Al 654 0.00 19.22 14 0 0.0 10.28 8 0 0.0
A2 479 0.00 31.93 12 0 0.0 26.51 7 0 0.0
A3 789 0.00 14.70 12 0 0.0 18.01 12 0 0.0
A4 1,518 0.00 4.44 5 0 0.0 6.13 5 0 0.0
AS 384 0.00 4.15 1 0 0.0 0.00
B 5,569 0.00 50,87 50 0 0.0 11.69 8 0 0.0
Bl 739 0.00 88.56 54 0 0.0 17.55 0 0.0
B2 1,079 0.00 92.33 52 0 0.0 17.97 12 0 0.0
B3 793 0.00 64.90 47 0 0.0 21.41 0 0.0
B4 892 0.00 35.46 25 0 0.0 9.32 4 0 0.0
B5 1,463 0.00 17.12 11 0 0.0 5.07 2 0 0.0
B6 659 0.00 15.09 6 0 0.0 0.0
c 7,701 30.37 23 0 0.0 71.90 64 2 0.0 11.02 19 0 0.0
cl 584 134.72 49 0 0.0 154.26 76 0 >0.0 45,51 16 0 0.0
c2 528 69.03 68 0 0.0 173.56 99 0 0.0 44.85 18 0 0.0
c3 1,910 54.49 42 0 0.0 104.06 76 0 0.0 10.29 13 0 0.0
c4 486 8.73 7 0 0.0 44.53 29 0 0.0 2.06 2 0 0.0
c5 1,224 7.82 8 0 0.0 35.00 27 0 0.0 3.73 4 0 0.0
c6 3,070 2.58 5 0 0.0 35.08 21 2 0.002 3.05 3 0 0.0
D 11,625 15.40 19 7 0.004 19.29 23 14 0.006 4.74 10 0 0.0
DI1A 156 15.04 11 0 0.0 13.76 4 0 0.0 1.79 1
D1B 123 0.00 11.15 4 0 0.0 3.93 1
D2A 257 112.04 34 0 0.0 5.57 5 0 0.0 17.43 8 0 0.0
D2B 155 9.6B 3 0 0.0 14.25 4 0 0.0 7.29 4 0 0.0
D3 1,997 44.53 46 0 0.0 25.49 16 0 0.0 21.83 12 0 0.0
D4 1,018 31.73 24 4 0.012 7.32 7 0 0.0 0.00
D5 2,809 7.05 8 3 0.015 10.14 11 0 0.0 1.84 1 0 0.0
D6 5,303 0.00 0 0 0.0 24.51 11 14 0.011 0.00 0




The hi ghest bowhead density in August 1982 was cal cul ated for sub-
region D5 (Table B-3). In 1981 no bowheads were seen in the Beaufort Sea
in August, while in 1980 and 1979 whales were found in subregions D6 and
D4 and D5, respectively (Table B-4). Varied August survey effort over
the years precluded good density conparisons. In general, bowheads in
August have been seen in region Din water 50 m or deeper, w th nost
sightings in water greater than 200 m depth. Further August surveys
may delineate bowhead use of this area.

B- 28



*Bag jJ40Jneag 9yl JO AdAuns TBTJISE 286 4840390
-aaquaqdag ayg Surtunp spew sJUTIYSTS STEUM pESUYMOq pPuB SIUTTYNOBU] A2AUNS TETJSE JO 30 d ‘Hl-g 2.n814

Y1 144! Lyl 0S €5 95
m@ ..ﬂ.ﬂ..".n.“_".u.“.“."."-“._..u;....wq.‘_....q....ulTu.h.w./n\a(l_I\“\J,\v.“_“.",ﬁl mw
0L
L
ot
vl vyl Lyl 0s61 €51 951

B-29



0e-g

72

71

702

16 153 150 147 144 ‘ 141

L 7

H 70

. 153 150 147 144 141

Figure B-15. Plot of bowhead whal e sightings made during the Septenber-Qctober 1982 aerial survey of
the Beaufort Sea.
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Figure B-17. Values shown are observed densities of bowhead whal es as deternined from aerial surveys

flown in the Beaufort Sea during Septenber-Cctober 1982.
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surveys flown in the Beaufort Sea during Septenber-Cctober 1982.
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Table B-5. Statistics fromaerial q,ryeys of bowhead \whales conducted September-Octoberqg9ga in the Beaufort Sea. Values for each region
were summgd where appropriate. Region numbers refer to areas depicted in Figure B~#. The total area of all regions was approximately
29,070 nmi“. Areas were approximated by straight line integration and thus minor discrepancies exist between the sumation of greas of
sub-regions and the area calculated for the total region, Total time spent surveying was approximately 95 hours.

Per cent Per cent Survey Peroent Number of Number o f Density as Confidence
Region Region of Total of Area Time of total Transects Bowheads Number per Varigﬂce Range of
Name Area nmi® Area Surveyed  HR:MIN Time Flown (=n) Observed nmi (#1079) Density
Total 28,609 100. 44.21 95:25 100.00 450 145 0.011 0.1 0.007 - 0.016
A 3,792 13. 52.85 15:21 16.09 94 14 0.007 0.1 0.001 - 0.013
Al 654 2.25 39.07 2:50 2.97 43 4 0.016 1.7 0.0 - o004
A2 479 1.65 73.39 2:19 2.43 41 5 0.014 0.4 0.002 -0.027
A3 789 271 69.17 3:44 3.91 58 1 0.002 0.1 0.0 -0,007
A4 1,518 5.22 47.85 5:33 5.82 61 4 0.006 0.1 0.001 - 0.010
A5 384 1.32 32.52 0:56 0.98 19 0 0.0 0.0 0.0 -00
B 5,569 19. 62.06 25:22 26.59 130 17 0.005 >0.0 0.002 - 0.008
B1 739 2.54 59.95 3:17 3.44 58 0 0.0 0.0 0.0 - 0.0
B2 1,079 3.71 80.66 6:27 6.76 75 6 0.007 >0.0 0.002 -0.011
B3 793 2.73 75.98 4:21 4.56 69 9 0.015 1.6 0.0 - 0.041
BY 893 3.07 71.34 4:46 5.00 76 1 0.002 >0.0 0.0 - 0.003
B5 1,463 5.03 45.80 4:50 5.07 55 1 0.001 >0.0 0.0 - 0.003
B6 659 2.27 35.73 1:42 1.78 20 0 0.0 0.0 0.0 - 0.0
c 7,701 27. 32.24 17:59 18.85 100 59 0.024 0.4 0.011 -0.036
cl 584 2.02 85.93 3:25 3.58 63 0 0.0 0.0 0.0 - 0.0
C* 528 1.82 72.92 2: 41 2.81 53 0.003 0.1 0.0 -0.008
C3 1,910 6.57 64.90 9:05 9.52 67 57" 0. 046 2.7 0.013 - 0.079
(] 486 1.67 29.93 1:08 1.19 31 1 0.007 0.3 0.0 - 0.019
C5 1,224 4,21 12.61 1:17 1.34 16 0 0.0 0.0 0.0 - 0.0
c6 3,070 10. 56 1.64 0:20 0.35 4 0 0.0 0.0 0.0 - 0.0
D 11,625 41. 40.48 36:49 38.59 162 55 0.012 0.2 0.002 - 0.021
DIA 156 0.55 53.30 0:51 0.89 29 0 0.0 0.0 0.0 - 0.0
DIB 123 0.42 74.99 1:03 1.10 24 0 0.0 0.0 0.0 - 0.0
D*A 257 0.88 74.67 1:25 1.48 37 0 0.0 0.0 0.0 - 0.0
D2B 155 0.53 117.00 1:38 1.71 37 0 0.0 0.0 0.0 - 0.0
D3 1,997 6.87 87.65 14:18 14.99 95 51 0.029 1.4 0.006 - 0.053
DY 1,018 3.50 60.28 4:18 4.51 71 0 0.0 0.0 0.0 - 0.0
D5 2,809 9.66 32.78 6:35 6.90 60 0 0.0 0.0 0.0 - 0.0
D6 5,303 18.24 16.55 6:51 7.18 47 4 0.005 0.2 0.0 -0.014




Table B-6. Summary statistics from aerial surveys of bowhead whales conducted September-October 1979-1981 in the
Beaufort Sea, Values for each region were taken from Tables B-6, B-7 and B-8, respectively (Ljungblad et al., 1982).

9e-=

1979 1980 1981
Percent Number of Number of Density as Percent Number of Number of Density as Percent Numbexr of Number of Density as
Region Region of Area Transects Bowheads  Number per of Area  Transects Bowheads Number per of Area  Transects Bowheads Number per
Name Area nmi Surveyed Flown ( =n ) Observed nmi Surveyed Flown ( =n) Observed nmi2 Surveyed Flown (=n) Observed nmi
Total 28,609 42.86 75 150 0.012 50.41 84 20 0.001 42.93 259 204 0.017
A 3,792 20.91 16 5 0.006 19.96 15 0 88 6.41 17 0.0
Al 654 8.53 11 0 0.0 25.95 15 0 . 13.31 10 0.0
A2 479 26.61 9 0 0.0 34.23 18 0 . 14.76 9 0.0
A3 789 28.37 15 1 0.004 40.20 19 0 . 10.78 13 0.0
A4 1,518 22.69 15 4 0.012 7.29 13 0 . 0.06 1 0 0.0
A5 384 10.70 4 0 0.0 0.00 0.00
B 5,569 13.12 8 41 0.056 72.68 46 4 0.001 42.60 89 8 0.003
Bl 739 0.69 2 0 0.0 123.32 70 0 0.0 39.26 47 0 0.0
B2 1,079 28.85 17 0 0.0 129.31 99 0 0.0 92.89 76 0 0.0
B3 793 32.31 23 41 0.160 114.31 99 4 0.004 87.10 76 8 0.012
B4 893 10.49 7 0 88 70.15 50 0 0.0 34.86 55 0 0.0
B5 1,463 4.45 2 0 . 12.59 10 0 0.0 5.26 16 0 0.0
B6 659 0.00 0.00 0.00
c 7,701 101.23 86 83 0.011 92.57 70 9 0.001 60.99 164 21 0.004
cl 584 397.71 156 0 0.0 283.90 133 0 0.0 163.69 123 0 0.0
c2 528 216.68 202 6 0.005 231.45 176 1 0.001 216.20 140 1 0,001
c3 1,910 192.90 129 7 0.021 186.97 125 7 0.002 125.28 132 19 0.008
c4 486 45.43 34 0 0.0 53.40 37 0 0.0 40.09 41 1 0.005
C5 1,224 34.49 23 0 0.0 17.93 12 0 0.0 0.90 7 0 0.0
cé 3,070 3.97 6 0 0.0 5.48 5 0 0.0 0.00
D 11,625 25.59 43 21 0.007 21.31 39 7 0.003 42.75 73 178 0.035
DlA 156 43.61 26 0 0.0 70.00 25 1 0.009 81.25 24 0.0
DIB 123 24.23 6 0 0.0 83.12 20 0 0.0 107.31 24 8 0.0
D2A 257 186.88 51 1 0.002 129.63 44 0 0.0 157.59 62 0.0
D2B 155 47.89 17 0 0.0 120.95 32 3 0.016 189.02 45 5 0.017
D3 1,997 68.67 76 19 0.014 71.26 62 2 0.001 146.74 104 167 0.057
D4 1,018 52.64 38 0 0.0 6.74 7 0 0.0 22.32 28 1 0.004
D5 2,809 11.30 13 1 0.003 5.55 4 0 0.0 22.42 23 0 0.0
D6 5,303 0.02 1 0 0.0 1.78 2 0 0.0 4.28 8 0 0.0




The hi ghest bowhead density in Septenber-CQctober 1982 was cal cul at ed
for subregion C3 (Table B-5). In 1981, 1980 and 1979 peak densities for
this tinme frame were calculated for subregions D3, D2B, and B3, respectively
(Table B-6). Subregion D2B is an area that enconpasses Denarcation Bay,
where bowheads are often seen feeding in Septenber, while subregions D3,

C3, and B3 correspond to the 20-mto 50-m contour, along which westerly
m grating bowheads are conmmonly seen.
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Figure B-18. ~Plot of aerial survey tracklines and bowhead whale sightings made during 1-15 August
1982 in the Beaufort Sea. Black squares represent bowhead whale sightings.
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Figure B-20. Pldét of aerial survey tracklines and bowhead whal e sightings nmade during 1-15 Septenber

1982 in the Beaufort Sea. Black squares represent

bowhead whal e sightings.
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Figure B-21. Plot of aerial survey tracklines and bowhead whal e sightings made during 16-30 September
1982in the Beaufort Sea. Black squares represent bowhead whale sightings.

72

71

70

69



[A/an’!

156

153 ’ 150 147 144 141

Figure B-22.

Plot of aerial survey tracklines and bowhead whale sightings made during 1-15 Cctober

1982 in the Beaufort Sea. Black squares represent bowhead whal e sightings.
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Table B-7. Statistics from aerial survey of bowhead whal es conducted August-Cctober 1979-82 in the Beaufort Sea.
Statistics apply to the total Beaufort Sea study area. The total study area was approximtely 29,076 hm -°

Per cent Survey  Number of Nunber of  Density as Confi dence
Year Period of Area Ti e Transect s Bowheads Number per  Variance Range of
Surveyed HR: MN  Flown (=n) bserved nnt 2 Density
1979 Aug. 1-15 3.74 11:14 5 0 0*0 0.0 0.0 - 0.0
Aug. 16-31 10.69 33:00 20 7 0.002 >0.0 >0.0 - 0.005
Sep. 1-15 7.23 19:22 14 1 >0.0 >0.0 >0.0 - 0.001
Sep. 16-30 11.61 31:33 22 4 0.001 >0.0 >0.0 - 0.003
Cct. 1-15 5.29 23:02 9 77 0.051 >0.0 0.017 - 0.085
Cct. 16-31 18.73 58:36 30 68 0.013 >0.0 >0.0 - 0.026
1980  Aug. 1-15 3.58 13:15 9 0 0.0 0.0 0.0 - 0.0
Aug. 16-31 4.65 10:10 7 0 0.0 0.0 0.0 - 0.0
Sep.  1-15 9.33 26:36 20 6 0.002 >0.0 >0.0 - 0.005
Sep. 16-30 18.85 50:17 34 7 0.001 >0.0 >0.0 - 0.002
Ot.  1-15 17.95 40:01 21 8 0.002 >0.0 >0.0 - 0.003
Cct. 16-31 4.28 9:44 9 0 0.0 0.0 0.0 - 0.0
1981  Aug. 1-15 0.85 1:36 3 0 0.0 0.0 0.0 - 0.0
Aug. 16-31 5.82 12:14 19 0 0.0 0.0 0.0 - 0.0
Sep. 1-15 11.46 23:04 53 13 0.004 >0.0 >0.0 - 0.056
Sep. 16-30 13.77 34:37 46 145 0.037 >0.0 0.018 - 0.056
Cct. 1-15 17.70 41:37 160 46 0.009 >0.0 0.006 - 0.012
Oct. 16-31 0.00
1982 Aug. 1-15 12.18 31:05 154 64 0.018 0.6 0.003 - 0.034
Aug. 16-31 14.76 36:17 158 15 0.004 0.1 0.0 - 0.009
Sep. 1-15 12.19 25:19 114 7 0.002 >0.0 >0.0 - 0.005
Sep. 16-30 17.11 39:46 174 113 0.023 0.3 0.012 - 0.034
Oct. 1-15 12.72 25:56 134 25 Q0.007 0.1 0.002 - 0.011
Oct. 16-31 2.19 4:24 28 0 0.0 0.0 0.0 - 0.0




Bowhead density in the Beaufort Sea peaked between 16-30 Septenber
in 1981 and 1982. In 1979 peak density was calculated for the period
1-15 Cctober, and in 1980 no peak was discernible between 1 Septenber
and 15 Cctober (Table B-7).

The objectives of the fall surveys have changed each year since 1979,
resulting in some regions and/or subregions suffering from missing or mni-
mal data. In 1979 nearly all effort was concentrated near the proposed State/
Federal oil |ease areas. Surveys were flown in June and August consistently

south of 70°40'N latitude between 143°W and 149°W longitude (Ljungblad et al.,
1982, Fig. B-14), with sonme effort in Septenber and OCctober between 146°W

and 151°W longitude north to 71°20'N (Ljungblad et al., 1982, Fig. B-25).

In 1980 there was considerable effort offshore between 71°20'N and 71°40'N
latitude with some surveys extending north to 72°N in June and August {(Ljung-

blad et al., 1982, Fig. B-18), but once again most effort was expended near
the proposed |ease areas between 146°W and 154°W longitude south of 71°20'N
latitude (Ljungblad et al., 1982, Fig. B-29). In 1981, there was al nost

no effort offshore (i.e. north of the 200 m isobath; Ljungblad et al.,
1982, Fig. B-22 and B-33), though in 1982 nearly equal effort was spent

offshore as nearshore in August (Fig. B-10). In Septenber and Cctober 1982,
effort was concentrated on the nearshore subregions 1 through 4 in each
region (Fig. B-14). Overall for the four years there was significant

effort spent on the nearshore migration or inside the 200 m isobath with

only early season (July or August) effort directed to the outer areas and
only in 1980 and 1982.

Al t hough conpl ete coverage of all subregions was not attenpted in al

years since 1979 there are trends in the density of whales in each subregion
when examined by time interval. In 1982 during the first half of August

the offshore subregion D5 was at it’'s peak density (Fig. B-18). By the

| ast half of August the adjacent subregions D4 and D6 were at their densest
(Fig. B-19). The nearshore subregion D3 was not densest until mid-Septenber
(Fig. B-20 and B-21). The bowheads apparently moved into subregion D5 first,
their distribution spread to the north and south throughout August, then
nearshore in Septenber.

The nearshore subregion C2 peaked in the last half of September (Fig. B-21),
and subregion €3 in the last half of Septenber (Fig. B-21) or the first half
of Cctober (Fig. B-22). Subregi on B2 was densest in the first half of Cctober
(Fig. B-22) and by md-Cctober subregion B3 was peaking in abundance (Fig.
B-22 and B-23).

A smmaryOf  1979-1981 data presented in two week tine frames is presented
in Table B-8. A gross abundance estimate is derived by nunmber of bowheads/
nunber of transects (B/T). In 1979 bowheads were found in offshore water
deeper than 50 m in the last half of August and first half of Septenber,

t hough none were seen nearshore. 1In late Septenber and through the first half
of Cctober 1979 whal es were abundant nearshore and not offshore essentially
reflecting the pattern of movenents described in 1982. |n 1980 and 1981, no
appreci able effort was conducted offshore, though the nearshore abundance
peak in the last half of Septenber is apparent.
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Table B-8. Sunmmry statistics of aerial . .
Number of transects (7)/Number Of bowheads (B) provides a gross abundance estimator bracketed by two

week time frame. Region 2, 3 = water 10u to 50m deep; Region 4, 5, 6 = water over 50m deep.

surveys for

bowhead whal es conducted August-Cctober

1979-1982.

1979 1980 1981 1982

Region 2, 3 Region 4, 5, 6 Region 2, 3 Region 4, 5 6 Region 2, 3 Region 4, 5 6 Region 2, 3 Region 4, 5 6

T B B/T T B B/T T B B/T T B B/T T B B/T T B B/T T B T/B T B B/T
1 - 15 August 2 5 0 0 0 0 0 1800 6 0 0 2 0 O 0 0 0 36 00 40 36 0.90
16 - 31 August 5 2 00 26 4 0.15 2 000 4 0 0 1200 8 0 0 4 500 38 12 0.32
1 - 15September 5 000 12 2 0.17 42 2 0.05]10 O 0 36 8 0.22|11 2 0 46 12 0.26] 29 2 0.07
16 - 30 September 68 10 015 |20 1 0.05 78 13 0.17]116 O 0 55 65 1.18] 4 0 0 68 63 0.92] 28 6 021
1- 15 October 31 44 1.42 2 0 0 88 8 0.09] 8 ‘0 0 87 44 0.51]12 O 0 56 11 0.19] 27 4 0.15
16 - 31 Cct ober 62 31 050 |36 2 0.06 7 0 O 0O O 0 l 0 0 0 0 0 ‘ 3 0 O 1 4 00
Total 288 85 030 |96 9 0.09 |253 23 0.09)44 0 0 | 192 117 0.61 34 0 0 ‘ 254 86 0.34176 60 0.34
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Figure B-24. Bering and Chukchi Seas depth contour lines in neters.
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Figure B-25. Map depicting survey areas in relation to depth contours in the
Bering and Chukchi Seas.
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Figure B-27. Map depicting the survey area 1Tinrelation to depth contours
in the Chukchi Sea.
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Figure B-28. Plot of aerial survey tracklines flown during April-My 1982 in
t he Bering and Chukchi Seas, regions 1-16. Squares represent bowhead whale
sightings.
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Figure B-29. Plot of aerial survey tracklines flown during April-My 1982 in

the Chukchi Sea, region 17. Squares represent bowhead whal e sightings.



Figure B=30. Plot of bowhead whale sightings made during the April-May 1982
aerial survey of the Bering and Chukchi Seas, regions 1-16.
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Figure B-31. Plot of bowhead whal e sightings made during the April-My 1982
aerial survey of the Chukchi Sea, region 17.
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Table B-9. Statisticsfrom aer i_aI survey of bowhead whal es conducted April-May 1982 inthe Bering and Chukchi Seas, Values for each
region are gummed where appropriate. Region numbers refer to areas depicted in Figure B-26. The total study area was approximately
64,871 nmi“, Total time spent surveying was approximately 38 hours and 55 minutes.

Per cent Per cent Survey Per cent Number of Number of  Density as Confidence
Region  Region of Total of Area Time of total Transects Bowheads Number per Varigﬂce Range of
Name Areanmi®  Area Surveyed  HR:MIN Time Flown (=n)  Observed i € (*1074) Density
1 6,542 10.08 0.03 0:01 0.04 1 0 0.0 0.0 0.0 - 0.0
2 5,550 8.56 1.80 o4 1.76 6 0 0.0 0.0 0.0 - 0.0
3 2,011 3.10 9.44 1:24 3.60 5 0 0.0 0.0 0.0 - 0.0
4 2,211 3.41 14.75 2:32 6.51 10 1 0.003 >0.0 0.0 - 0.007
5 724 1.12 12.86 0:i1 1.76 4 0 0.0 0.0 0.0 - 0.0
6 2,313 3.56 9.12 1:43 4.41 3 0 0.0 0.0 0.0 - 0.0
7 4,088 6.30 17.20 4:49 12.38 20 0 0.0 0.0 0.0 - 0.0
8 4,566 7.04 12.95 4:00 10.28 26 0 0.0 0.0 0.0 - 0.0
9 7,262 11.19 3.19 1:36 4.11 9 0 0.0 0.0 0.0 - 0.0
10 3,676 5.67 21.46 6:20 16.27 16 4 0.005 0.1 0.0 - 0.012
11 767 1.18 32.85 1:47 4.58 10 0 0.0 0.0 0.0 - 0.0
12 6,185 9.53 9.58 5:28 14.05 12 24 0.040 15.3 0.0 - 0.127
13 4,140 6.38 0.0
14 2,469 3.81 0.0
15 5,767 8.89 2.48 1:08 2.91 3 4 0.028 3.7 0.0 - 0.110
16 1,504 2.32 9.82 1:03 2.70 3 2 0.014 1.9 0.0 - 0.073
7 5,096 7.86 15.54 5:42 14.64 1 7 0.009 1.8 0.0 - 0.039




Table B-10. Summary statistics from aerial survey of bowhead whal es conducted April-Muy 1980 and 1981.
Values for each region were taken from Tables B-10 and B-n (Ljungblad et al., 1982).

o9-=

Per cent Nunber of Nunber of Density as Per cent Nunber of Nunber of Density as
Regi on Regi on of Area Transects Bowheads Number per of Area Transects Bowheads Nunber per
Nane Area nm’ Surveyed Fl own (=n)  bserved nmi Sur veyed Fl own (=n) bserved nm?
1 6, 542 0.16 1 0 0.0 0.26 2 0 0.0
2 5, 550 2.68 4 0 0.0 9.18 15 0 0.0
3 2,011 2.97 3 0 0.0 11.83 8 0 0.0
4 2,211 3.12 1 0 0.0 25. 45 19 0 0.0
5 724 1. 64 1 0 0.0 20. 68 4 0 0.0
6 2,313 2.73 1 0 0.0 49. 56 14 828 0.722
7 4,088 3.27 3 4 0.030 38.68 40 0 0.0
8 4,566 14.78 15 2 0.003 42.19 55 0 0.0
9 7,262 4.31 3 0 0.0 12.28 20 0 0.0
10 3,676 20. 24 23 11 0.015 25.77 25 2 0. 002
1 767 35.84 13 2 0. 007 39.38 13 0 0.0
12 6, 185 7.57 11 312 0. 666 17.33 10 28 0.026
13 4,140 3.74 3 0 0.0 0.10 1 0 0.0
14 2,469 0.00 0.00
15 5,767 0.35 1 0 0.0 2.22 4 0 0.0
16 1,504 12.78 5 0 0.0 5.31 4 5 0.063
17 5,096 16.01 16 49 0. 060 10. 18 6 18 0.035




————

Few bowheads were seen in the northern Bering and Chukchi Seas in 1982
compared to 1981 and 1980. Peak density for the April-My 1982 survey period
was calculated for region 12 (Table B-9). Region 12 was the area of highest
density in 1980 as well, while the highest density of bowheads in 1981 was
calculated for region 6, just north of St. Lawence Island (Table B-10).
Water depth in regions 6 and 12 is generally 30 m to 50 m  The occurence
of high densities of whales in these areas in April and May may reflect
annual coal escing areas for northerly bowhead mgrants, or nmay sinply
reflect suitable ice coverage habitat in these regions for those years.

Not abl y, though whal es have been seen each year in the nearshore |ead between
Pt. Hope and Pt. Barrow, enconpassed in region 17, density cal cul ations for
region 17 are far below those calculated for regions 6 and 12.
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Figure B-34. Plot of aerial survey tracklines flown during July 1982 in the
Bering and Chukchi seas, regions 1-16. Circles represent gray whale
si ghtings.
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Figure B-35. Plot of aerial survey tracklines flown during July 1982 in the

Chukchi

Sea, region 17.

Circles represent gray whale sightings.
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Figure B-36. Plot of gray whale sightings made during the July 1982 aerial
survey of the Bering and Chukchi Seas, regions 1-16.
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Figure B-38. Values shown are percentages expressed as total nunber of survey
track mles flow divided by the area of each region. Data are based on
the July 1982 Bering and cChukchi Seas aerial surveys. Percent coverage of
Chukchi Sea region 17,not shown, was 3.8.
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TaeB-11. Statistics fromaerial survey of gray whales conducted July 1982 in the Bering and Chukchi Seas.
sunmed where apProprlate. Regi on nunbers refer to areas depicted in Figure B-26.

Total time spent surveying was approximately 4% hours and 23 mnutes.

The total study area was approximately 64,

Val ues for each regi on are

71 mi®.

Per cent Per cent Survey Per cent Nurmber of Number of Density as Confidence

Region  Region of Total of Area Time of total Transects Grays Number per Varia_ﬂce Range of
Name Area nmi® Area Surveyed  HR:MIN  Time Flown (=n) Observed  nmi (*107%) Density

1 6,542 10.08 0.11 0:04 0.17 1 0 0.0 0.0 0.0 0.0

2 5,550 8.56 0.0

3 2,011 3.10 1.73 0:14 0.58 2 u 0.317 265.9 0.0 2.389

4 2,211 3.41 17.66 3:21 8.30 18 40 0.102 15.5 0.019 - 0.186

5 724 1.12 22.81 1:31 3.76 8 6 0.036 8.0 0.0 0.103

6 2,313 3.56 12.18 2:09 5.32 8 7 0.025 1.6 0.0 0.055

7 4,088 6.30 30.55 9:55 24.56 48 56 0.045 0.9 0.026 0.064

8 4,566 7.04 6.02 2:14 5.53 9 1 0.004 0.1 0.0 0.010

9 7,262 11.19 0.0

10 3,676 5.67 23.18 6:53 17.04 37 37 0.043 2.2 0.013 - 0.074
11 767 1.18 15.73 1:06 2.72 11 0 0.0 0.0 0.0 0.0
12 6,185 9.53 13.85 6:25 15.89 28 5 0.006 0.1 0.0 0.011
13 4,140 6.38 7.30 2:12 5.45 18 1 0.003 0.1 0.0 0.011
14 2,469 3.81 6.05 1:06 2.72 7 0 0.0 0.0 0.0 0.0
15 5,767 8.89 0.0

16 1,504 2.32 7.75 1:05 2.68 6 24 0.206 281.5 0.0 0.637
17 5,096 7.86 3.83 2:08 5.28 5 84 0.430 876.5 0.0 1.252




Table B-12. Statistics fromaerial survey of gray whal es conducted June-August 1980 and 1981 in the Bering
and Chukchi Seas. Values for each region were taken from Tables B-12 and B-13 (Ljungblad et al., 1982).

69-4

1980 1981
Per cent Nunber  of Nurber  of Density as Per cent Nunber  of Nunber  of Density as

Regi on Regi on of Area Transects Grays Number per of Area Transects G ays Number per
Name Area nm’ Surveyed Fl own (=n) Observed nmi? Surveyed Fl own (=n) Ohserved nmi

1 6, 542 0.00 14.68 29 1 0.001

2 5,550 0.00 11.66 25 0 0.0

3 2.011 0.00 9.32 9 1 0.005

4 2,211 0.00 25.27 21 1 0.020

5 724 0.00 0.00 0 0 0.0

6 2,313 0.00 2.56 6 0 0.0

7 4,088 0.00 25.50 41 81 0.078

8 4,566 0.22 2 0 0.0 36.33 63 0 0.0

9 7,262 1.39 1 0 0.0 20.77 51 0 0.0
10 3,676 1.23 2 0 0.0 36.87 70 155 0.114
1 767 3.69 1 0 0.0 82.07 55 5 0.008
12 6,185 1.52 1 0 0.0 18.20 35 16 0.014
13 4,140 0.48 1 0 0.0 28.98 41 0 0.0
14 2,469 0.00 28.42 32 0 0.0
15 5,767 0.50 1 0 0.0 11.94 19 14 0.020
16 1,504 3.52 3 4 0.076 65.54 47 28 0.028
17 5,096 3.86 3 4 0.020 18.58 36 41 0.043,




Peak gray whale density in July 1982 was calculated for region 17
(Table B~11). Regions 3, 4, and 16 also showed high density. In 1980
region 16 had the highest density, while in 2981 gray whale density was
greatest in region 10 for the period June-August (Table B-12). Notably
no surveys were conducted in regions 1-7 in 1980. We have not ascertained
the effect of survey tine frane on calculated gray whale densities.
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Figure B-43. Plot of aerial survey tracklines flown during Septenber-Cctober 1982
in the Beaufort Sea. Black squares represent bowhead whal e sightings.
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Figure B-44. Plot of bowhead whale sightings made during the September-October 1982
aerial surveys of the Beaufort Sea, Black squares represent bowhead whale
si ghtings.
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Table B-13. Statistics from aerial survey of bowhead whales conducted September-October 1979-1982 in the Beaufort Sea. Values for each region
where summed where appropriate. Region numbers refer to areas depicted in Figure B-42. The total area of all regions was approximately

4,482 l‘lmi2 Areas were approximated by straight line integration and thus minor discrepancies exist between the summation of areas of sub-
regions and the area calculated for the total region.

Percent Percent Survey Number of Number of Density as Confidence
Year Region: C Region of Total of Area Time Transects Bowheads Number per Variance Range of
Area nmi Area Surveyed HR:MIN Flown (=n) Observed nmi?2 Density
1979 Total 4,458 100. 00 172.94 85:31 104 83 0.011 >0.0 0.005 - 0.017
1 428 9.55 438. 28 20:37 168 0 0.0 0.0 0.0 0.0
2 687 15.33 238.03 16:36 202 6 0. 004 >0.0 >0.0 - 0.012
3 1, 905 42.50 194.50 42:55 128 77 0.021 >0.0 >0.009 - 0.032
4 488 10. 89 45.70 1:50 35 0 0.0 0.0 0.0 0.0
5 974 21.73 40. 67 3:22 26 0.0 0.0 0.0 0.0
1980 Total 4,458 100..00 153. 07 59:00 89 9 0.001 >0, O >0,0 - 0.002
1 428 9.55 273.58 11:57 144 0 0.0 0.0 0.0 - 0.0
2 687 15.33 250. 95 14:27 170 2 0.001 >0.0 >0.0 - 0.002
3 1, 905 42.50 188. 07 30:05 123 7 0. 002 >0.0 >0.001 - 0.003
4 488 10. 89 52.52 1:46 37 0 0.0 0.0 0.0 - 0.0
5 974 21.73 9.52 0:38 11 0 0.0 0.0 0.0 - 0.0
1981 Total 4,458 100. 00 105.23 35:08 164 21 0.004 >0.0 0.002 - 0.007
1 428 9.55 153. 63 4:32 101 0 0.0 0.0 0.0 - 0.0
2 687 15.33 211.03 10:42 138 1 0. 001 >0, 0 >0.0 - 0.003
3 1, 905 42.50 125. 04 18:29 131 19 0.008 >0.0 0.004 - 0.012
4 488 10. 89 39.17 1:21 41 1 0.005 >0 0 >0.0 0.017
5 974 21.73 1.18 0:06 7 0 0.0 0.0 0.0 0.0
1982 Total 4,458 100. 00 54.53 17:39 101 59 0.024 0.4 0.011 - 0.037
1 428 9.55 89.57 2:36 65 0 0.0 0.0 0.0 - 0.0
2 687 15.33 73. 66 3:30 58 1 0.002 >0.0 >0.0 - 0.006
3 1, 905 42.50 64.97 9:05 67 57 0. 046 2.7 0.013 - 0.079
4 488 10. 89 29.49 1:08 31 1 0.007 0.4 0.0 - 0.019
5 974 21.73 16. 45 1:19 17 0 0.0 0.0 0.0 - 0.0




Since 1979 no bowhead whal es have been sighted inside the Barrier
Islands or in subregion G (0-10 m depth) although a cunulative 39.7
hours of effort has been expended there in 478 transect crossings
covering 955.06% of the total area of O (Table B-13). The sighting
closest to the islands was of two bowheads seen from Jeanette Island on
9 Septenber 1980 during exami nation of a yearling carcass that the ice
had deposited on the island. They were not,sighted fromthe air. Density

in subregion C2 never exceed .004 whales/rim?

On 16 Septenber 1980 there was a sighting of a bowhead near the spits
to the east of Barter Island in subregion Dl (Ljungblad, 1981). Also in mid-
Sept enber 1980 there were several other sightings just outside subregion
D1 (14 Septenber, 9 bowheads east of Barter Island, 18 Septenber, 4
bowheads northeast of Barter Island; Ljungblad, 1981).
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