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INTRODUCTION

The bowhead whale, Balaena mysticetus, inhabits the Bering, Chukchi,
and Beaufort Seas. Bowheads migrate annually in the spring (April,
May, and early June) from the Bering Sea north and east into the
Beaufort Sea, and east to the MacKenzie Delta - Banks Island area and
the Amundsen Gulf area located in Canadian waters. 1In early or mid-
September, they make a westerly return migration from Canadian waters
past Point Barrow, and south to the Bering Sea.

These migrations take bowheads through or near areas currently
being assessed as potential sources of mineral and oil resources. As
the bowhead is protected under both the Endangered Species Act and the
Marine Mammal Protection Act, there is concern that resource-related
development associated with such activities may have an effect on
whales that frequent these areas. A brief account of the history and
the habits of the bowhead is provided in appendix A.

BACKGROUND

In 1979, the Bureau of Land Management (BLM) funded the Naval Ocean
Systems Center (NOSC) to conduct a study to determine occurrence,
estimate population density and distribution, observe behavior, and
record sound production patterns of bowheads. in the vicinity of the
proposed Joint State-Federal Beaufort Sea oil lease area. Using aerial

survey methods, north-south line transects were flown in and about the
oil lease area.

In the spring of 1979 (April, May) the area of study was covered
with ice. Therefore the main efforts were to follow the migration east
and to obtain recordings of bowhead sounds. 1In the fall of 1979
(September, October) the migration route and nearshore distribution of
the whales were observed from the Canadian border to P01nt Barrow.

For a discussion of the 1979 study, see Ljungblad et al, 1980.

ACOUSTICS

Bowhead sounds were recorded for the past 2 years during the
spring and fall migrations. The sounds recorded in 1979 have now been
analyzed and are described in appendix B. This will also be the
subject of a pending publication in open literature.




~appendix C.

CURRENT STUDY

From mid-April to mid-November of 1980 the study was continued.
The survey effort was expanded to include the proposed Beaufort Sea
Federal Sale 71 lease area and portions of the Chukchi and northern
Bering Seas. This document describes the study and presents its,
results. All surveys made during this period are shown in detail in



METHODS

OBJECTIVES

The objectives of this study are to investigate the occurrence,
population density, distribution, and behavior patterns of endangered
whales in and about the Beaufort Sea oil lease areas, the proposed
Norton Sound o0il lease area, the Norton Basin - St. Lawrence Island
area, the Hope Basin, and coastal portions of the Chukchi Sea.

DESIGN

The areas of study are listed below; their geographical locations
are shown in figure 1.

a. Block 1 includes the Joint State-Federal Beaufort Sea oil lease
area. ,

b. Block 2 includes the proposed Beaufort Sea Federal Sale 71 oil
" lease area. : '

¢. Block 3 covers the suspected spring migration route from Point
Barrow to the Canadian border.

d. Block 4 covers the Hope Basin and the coastal strip to Point
Barrow.

e. Block 5 covers the proposed Norton Sound oil lease area.
f. Block 6 encompasses the Norton Basin - St Lawrence Island area.

The major emphasis of the surveys was in blocks 1 and 2, (30 and 19
flights, respectively), which encompass the Beaufort Sea oil lease
areas. Block 3 was surveyed extensively (26 flights) during the spring
in an attempt to determine the easterly migration route. Blocks 4, 5,

and 6 (8, 5, and 6 flights each, respectively) were surveyed mainly. before
the spring and fall migrations.

PLANNED SURVEYS

The procedure for designing the aerial surve¥s was thé same as that

used for the north-south transects flown during She spring and fall of
1979 (Ljungblad).* ' ;

The specific areas to be surveyed, with the exception of block 3, were.
divided. into sections that were 18.5 km (10 nmi) in width and laid out to
cross suspected migratory routes. Transects were chosen within each section

* ’ )
NELC TD 314, . Aerial Surveys of Bowheads Whales, North Slope, AK, by Ljungblad,
DK, MF Platter-Rieger, and FS Shipp, Jr, Unclassified, February 1979
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by picking two numbers between 1 and 20 from a random numbers table, matching
them to the numbered marks placed at the top and bottom of the section chart,
and then drawing the transect line between them. The same procedure was
followed for each section within the area to be surveyed; then adll of these
transects were linked together with short transects at top and bottom. A
sample of the basic survey design (Leatherwood, 1979) is shown in figure 2.

Block 3 was surveyed randomly at first, in an attempt to trace the
spring migration east from Point Barrow. Once the specific direction
and area of the migration were established, the random surveys were
discontinued. At this time north-south transects were flown between
latitude 71°20'00" N and 72°00'00™ N, and east to longitude 141°00'00" W
‘from Point Barrow. '

PROCEDURES

Prior to each survey fllght, the selected transect p081t10ns (turn-
ing points) were programmed into the aircraft's navigation system which
was then calibrated at a known location. Surveys were flown at alti-
tudes between 80 and 305 m (350 and 1000 ft), averaging 244 m (800 ft).
The intention was to maintain 305 m (1000 ft) of altitude but flights
varied according to weather conditions. Airspeeds varied between 183
and 201 km/h (114 to 125 knots)

The observers and the pilot (who also acted as a limited observer)
were p051t10ned so that the person who was navigating was in the
copilot's seat, with the other observers in a left-rear, right-rear
arrangement. The pilot and all observers were connected to a common
communication system; each observer, except the pllot was prov1ded
with a clinometer and an observation log.

For all marine mammals sighted, whether whales, polar bears, or
pinnipeds, the following information was recorded whenever possible:
species identification, position coordinates, time, and number in the
group. For whales, a clinometer angle was taken when the sighting was
abeam of the aircraft. The altitude and magnetic heading of the

aircraft along with the transect side where the sighting occurred were

recorded, in addition to the heading of the whales relative to that of
the plane. Notations were also made regarding the whales' behavior.

On sightings of one or more bowheads, a sonobuoy was dropped and an
acoustic recording was made as the aircraft circled the area. In addi--
tion, during most survey flights one or two sonobuoys were dropped at
random in areas where no whales were sighted in an attempt to check
acoustically for their presence.
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ICE CONDITIONS

Ice conditions were determined and recorded using the techniques
described in Aerial Ice Reconnaissance (1956).

AIRCRAFT

The aircraft used in this study was a Grumman Turbo Goose provided
by the Office of Aircraft Services, Anchorage, Alaska. It was equipped
with a global navigation system, which provided a continuous position
update, along with the distance from the aircraft position to a tramsect
point and a correction for the aircraft's drift from the programmed
course. The accuracy of this navigation system is 0.37 km/hr (0.2
nmi/hr). ' ’ '

SOUND RECORDING EQUIPMENT

AN/SSQ 41A and AN/SSQ 57A sonobuoys were used successfully for

‘recording the sounds of bowheads. Each sonobuoy consisted of a passive

listening unit which contained a hydrophone array and a VHF transmitter.
The sonobuoys were dropped from an aircraft by means of a rotochute or
parachute; once in contact with water, a seawater-activated battery
energized the unit. At this time, the parachute assembly jettisoned
and the hydrophone array dropped to a preselected depth of 18.2 to

91.4 m (60 to 300 ft). The sounds picked up by the hydrophones were
amplified and transmitted to the aircraft's VHF broadband receiver, the
output of which was coupled to a Nagra SJ recorder.




SPRING:'SURVEYS
(APRIL, MAY, JUNE)

POINTvBARROW/NOME BASES OF OPERATIONS

The 1980 BLM bowhead whale surveys began on 17 April with the base
of operations located at Point Barrow, Alaska. The bowhead whale ice
census camps of the National Marine Fisheries Serv1ce (NMFS), located
on the shorefast ice west of Point Bgrrow, reported no whale sightings
for several days. Therefore, 17 through 27 April was a period of mini-
mum survey effort. Ice conditions during this period consisted of small
leads west of Point Barrow that were mostly covered with grease ice.

On 26 April, concentrations of bowheads were reported in the Bering
Straits. Because the bowheads were migrating later than the usual
‘period of mid-April to late May, the base of operations was moved to

Nome, Alaska, where it remained from 28 April through 15 May.-

On 28.Apri1, enroute to Nome, thé coastal leads were followed from

Point Hope to 20 km (11 nmi) south of Kivalina. The entire area from
this po1nt to the village of Wales was icebound. Figure 3 shows the
typical ice conditions of the Bering Sea, Norton Sound, Berlng Straits,
and Chukchi Sea during thls period.

Detailed information on each surQey is shown in flight tracks 1

through 38 in appendix C. Table C-1 1lists survey details such as flight '

hours logged, downtime, type of flight, and overall flights completed.
‘The total number of sightings and total number of individuals for the
spring are listed according to species in table 1.’

Bering Straits Surveys

After the base of operations was established at Nome, several survey
flights to the Bering Straits were completed. During this period, daily
contact was maintained with scientists based in Point Barrow, both to
inform them of conditions in the Stra1ts and to receive reports on whale
slghtlngs near Point Barrow.

Tce totally covered the area extending across the Bering Straits
from Cape Prince of Wales to the north end of Little Diomede Island.
Large concentrations of pan ice with'a 7/10 coverage extended southward,
separated from the solid ice edge by:a corridor of open water stretchlng
from east to west. There was little change in ice conditions across
the main area of sightings between Wales and thtle Diomede Island
throughout the survey effort.

. . ¢ .
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Table 1. Spring marine mammal sightings -

Total ‘ Total

Species A Sightings¥ .~ Individuals¥*
Bowhead Whale : 314 o .857
Balaena'mysticetus
Beluga Whale* 284 - 3404
Delphinapterus leucas ' :

Gray Whale 2 % 6
Eschrichtius robustus ‘

Ring Seal - 250 765
Phoca hispida ! .

Bearded Seal 45 o 71
Erignathus barbatus

Polar Bear 5 , 9
Ursus maritimus ; ‘

Walrus** v 45 - 695

Odobenus rosmarus

*All counts include possible resightings.
**Partial counts. _ ;

- Enroute to the Bering Straits, the flights passed near the coastal
shorefast ice from Nome to Cape Prince of Wales. Numerous bowheads were
sighted in the Port Clarence area, within 2.5 km (1.3 nmi) of shorefast
ice and heading consistently southward. Nearly all of these whales
responded to the aircraft by diving. Numerous belugas were also
sighted in this area, generally as individuals or groups of three to
seven. Their headings were generally south, but were not as consis-
tent as those of the bowheads.

The first survey to the Straits was flown 1 km (0.5 nmi) off of the
ice edge from east to west; that is, from Wales to the north end of
Little Diomede Island (figure 4). Eighty-five bowhead whales were
counted on this first survey. The same flight pattern was repeated on
later flights to obtain a count of the whale population along the ice
edge between Cape Prince of Wales and Little Diomede Island.

10




Figure 4. Bering Straits: ice edge, looking southwest toward Little
Diomede Island.

Concentrations of bowheads, belugas, and walruses were frequently
seen in the open water area near the ice edge. The belugas were ob-
served in groups averaging five to eight animals, except for occasional
groups of 30 or more. Walruses were seen in groups of 25 or more,
increasing to hundreds along the ice edge by 13 May.

The bowheads were génerally very active and concentrated within a
small area, so that it was difficult to count them accurately; we
believe that the counts are low’in areas of high activity. Their
activities included breaching, spy-hopping, and floating on their backs
with a flipper extended above the surface of the water. Figures 5
through 7 show examples of this behavior. :

Groups of bowheads were also milling around in tight circles,
causing considerable turbulence and spray. Sexual activity similar to
that described by Everitt and Krogman (1979) was apparent in many groups
numbering up to six animals. Often these groups consisted of two pairs
of apparently mating whales side by side, while the others remained

'still or swam around them (figures 8 and 9). Motionless whales were

common, both in open water and in broken ice. Also, no feeding behavior
was noted, so that we concluded that most of the activity was sexually
related. e

11
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‘Figure 7. Bering Straits: bowhead blowing and spy-hopping.

.

Figure 8. Beriﬁg Straits: suspected copulation aﬁong two pair
bowheads with accompanying individual.
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Figure 9. Bering Straits: bowhead group, rear pair possibiy
copulating.

Throughout this period of surveys, ice conditions remained basically
the same, with the exception of some open water toward the Soviet side
of the Straits. The numbers of whales in the area, the general

locations of sightings, and the behavior of the whales also did not
change. .

By 13 May the open water corridor between Cape Prince of Wales and
Little Diomede Island closed up to within 3.3 km (1.6 nmi) of the north
end of Little Diomede Island. Also, the Soviet side of the ice edge
had opened up to the northwest of Big Diomede Island. One small lead
located near the north end of Little Diomede Island ran toward the
northwest, where it connected to the open water on the Soviet side of
the international date line. Small groups of belugas were heading
northwest in this 30-m wide (99-ft) lead. A huge polynya was located
60 km (32 nmi) northeast of Little Diomede Island; in spite of a
thorough search of this area no bowheads were seen.

On 13 May the majority‘of'sightings were concentrated in two areas .
near Little Diomede Island that were connected by the only existing
lead. One of these areas covered about 4 km? (1.6 mi2) of open
water and contained large concentrations of bowheads. These whales
were very passive, seemingly asleep. :Numerous whales were observed
‘with their chins almost touching the ice edge and lying perfectly still,

14



N . .

facing north. Four other large groups of whales were observed; all
individuals were separatedghyiseveral metersyiilying still, and pointing
north. The second large concentration of bowheads was slightly north-
west of Little Diomede Island. Their behavior ranged from very passive
to very active. Approxlmately 2/3 of the whales were lying still near
or next to the ice edge, as in the earlier sightings (flgure 10). The
other whales were milling around in groups of three to five, breaching
repeatedly, floating on their backs, spy hopping, and submerged beneath
other whales. The majority of the whales seen in these areas were

~estimated to be 12 to 13 m (40 to 43 ft) in length.

On 15 May the small lead near Little Diomede Island had closed up.
A new lead had opened north of Cape Prince of Wales which ran northeast
toward the large polynya sighted 2.days earlier. Two bowheads were
sighted along this lead heading northeast. The ice between the original
ice edge and the large polynya to the north was quite broken up and
contained many small cracks and holes. Numerous belugas and bearded
seals were observed in the area of these cracks and small holes.

' Figure 10. Bering'Straitsf " bowhead group along ice edge.

15




Norton Sound Surveys

While based in Nome, surveys of the Norton Sound and of the proposed
Norton Sound o0il lease area were also conducted, east to west and north
to south, respectively. During these flights 118 walruses, 47 belugas,
11 pinnipeds, and 1 bowhead were sighted in or neax the proposed lease
area. The position of the bowhead was latitude 64°09 ' 20" N, longitude
. 165°13'00" W, which places it just outside of the northern edge of the

proposedllease area. This is believed to be the first recorded sighting -

of a bowhead in the Norton Sound. The whale was approximately 11 m (36
ft) long and was heading to the southeast. At another area near Cape
Darby belugas were seen on two occasions, confirming the reports by
local pilots of beluga sightings in this area. Gray whales were also
observed on 18 May, near the beach west of Nome. Refer to figure 11
and flight 13. '

Surveys of St Lawrence Island

Efforts to survey the St Lawrence Island area were not successful
due to extremely low ground fog and generally poor visibility. One
flight was attempted, flying from Nome to East Cape and then west
following St. Lawrence Island toward the village of Gambel, 3 or 4 km
(1.6 to 2.2 nmi) from the shoreline. Two unidentified whales, believed

" to be grays, and some walruses were sighted before this flight was
aborted due to weather conditions. During our stay in Nome, daily
pilot reports from local flights to St. Lawrence Island informed us
that local conditions around the island were not suitable for survey
flights.

i

NOME TO POINT BARROW

According to our estimation, the northern migration of the bowhead
began on 14 May. Therefore we decided to delay our departure for
5 days to allow the migration to proceed northward. We estimated that
with a swimming speed of 5.5 km/hr (3 knots), the bowhead could cover
the distance of approximately 853 km (460 nmi) from Little Diomede:
Island northeast to Point Barrow in a straight line in approximately 6
“days. Accordingly, we departed from Nome on 20 May, flying toward
Barrow along the coastal leads. Enroute, small polynyas, cracks, and
one huge polynya were seen. From Cape Krusenstern to Point Barrow the
nearshore leads were almost continuous. Groups of belugas were the
only whales seen until Icy Cape, where seven bowheads were slghted
heading northeast.

16



72°

71°

70°

69°

68°

67°

66°

65°

64°

63°

62°

61°

1 170° , 165° ' 155° 150°

LA B Y M B O M O e T P A B e B B O B S N B e e

LI

Point Barrow

I

Point Lay £}

CHUKCHI SEA

Point Hope

g T T T T Tyt

s\"‘\\ ‘
&

Cape Prince of Wales

Norton Sound

ST LAWRENCE I$

TTTT T T T T I TTTTIT]T

SE VN U 0 D N N B T O B B RO

170°

vFi'gure 11. Gray whale sightings near Nome in May,

17



Surveys of Barrow Area

Because the main migration still had not arrived at Point Barrow on
the morning of 22 May, flight 16 headed south along the west edge of
the nearshore lead in anticipation of meeting the migration. In an
area from approximately 70 km (38 nmi) north to 74 km (40 nmi) south of
Wainwright, 33 bowheads and 86 belugas were sighted, all heading to the
‘northeast along the west side of the lead. On the return leg, the
ghorefast ice was followed 1 km (0.5 nmi) off the ice edge; 13 bowheads
and two belugas were seen. These sightings, along with those of the
" NMFS ice camp, indicated that the major migration around Po1nt Barrow
began ‘on 22 May. Vo

Starting on 23 May, all survey efforts were north and east of Point
‘Barrow, in order to follow the migration to the Canadian border. The
initial flights were in the vicinity of Point Barrow and to the north,
but most - 81ght1ngs were made to the east.

North of Barrow, the ice conditions included open leads with widths
of 4 to 5 km (2 to 3 nmi). The nearshore lead 56 km (30 nmi) north of
Barrow closed to form a channel approximately 6 km (3 nmi) long and 200
to 300 m (660 to 990 ft) wide, oriented in a northeasterly direction
(figure 12). The north end of the channel was completely filled with
loose brash ice. The only major visible open water was northwest of
the entrance to this channel. No bowheads were sighted in this area,
although large concentrations of belugas were seen milling, lying
stationary, and heading in random directions. -Of particular note is
the fact that all bowheads observed approachlmg the junction between
the open water to the northwest and the small ice- f111ed channel to the
northeast chose the latter.

At this time we began to follow the sheer line of the shorefast ice
around Point Barrow and to the east. ' Although large leads were evident
in an easterly direction, sightings were rare in these leads. As an
example, one lead that was 4 to 6 km (2 to 3 nmi) wide and 30 km (16

. nmi) long produced only one sighting, even though we surveyed this lead

several times (figure 13). Because of the lack of.sightings in the
nearshore leads, we returned to Point: Barrow and started to fly on the
heading which all of the observed whales appeared to be taklng, which
was due east, or 090° true.

Small cracks and small polynyas could be seen north of the nearshore
leads toward the east (figure 14). In these small openings, numerous
bowheads were sighted, heading on a course of 090° . true. Most of the
sightings were of individuals; once we saw a group of four whales.

Later flights along other large leads to the east affirmed through a
lack of sightings our prev1ous observation that the whales appeared to
prefer the more solid ice with small cracks and polynyas to the areas
with large leads. .
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Figure 12... Point Barrow: narrew channel, looking northeast. All
observed whales traveled up th1s channel before headxng east.

?igure 13. Beaufort Sea: typical near-shore lead where few whales
were 31ghted' extendlng east from Po1nt Barrow.
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Figure 14. Beaufort Sea: typical ice conditions where most whalés
were sighted; extending east from Point Barrow to the Canadian border.

v

When following coastal leads resulted in no sighfingg for several
kilometers, we flew nortgbtoward the more solid ice, then turned due
east between latitude 71 20'00" N, and averaging 72 40'00" N. By flying

east on a course of 090° true from polynya to polynya, sightings became
routine. :

i

POINT BARROW TO DEADHORSE -

On 28 May, flight 20, the base of operations was moved from Point
Barrow to Deadhorse. En route, we made a survey flight north of the -
shorefast ice between latitude 71°20'00" N and 71°40'00" N on a course
of 090° true. Numerous bowheads were seen on this flight in small leads
and polynyas. Several groups of belugas were also.seen, for the first
time on an easterly course. At approximately longitude 143°00'00" W
(east of Deadhorse), the ice coverage decreased from an estimated 7410
to 9/10, to a 6/10; large areas of open: water were visible from 020" to
180° true when looking east. On our return to Deadhorse from the east,
the shore leads along the fast ice were also surveyed. Open water
extended from Barter Island to 20 km (11 nmi) east of Flaxman Island,
which is located on the eastern edge of the Joint State-Federal lease
area. The eastern portion of the lease area was surveyed east to west
and was completely ice covered.

.
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Surveys from Deadhorse and to the East . -

'Because the maaorlty of sightings to date were between latltude
71°20'00" N and 72°00'00" N, we modified our survey method, and began
f1y1ng mainly north-south transects between ‘these. coordlnates. The
major effort was now from longitude 153 ©00'00" W to 141°00'00" W. Ice
coverage was generally 8/10 to 9/10 with some leads, fractures,: and
polynyas. Of the bowheads sighted, most were basically black with the
typical white chin patch. Some also had white patches on the tail
stock and/or the flukes. Some other whales sighted had a white head
and were brown in color. These whales are described in detail under
WHALES WITH UNUSUAL COLORATIONS and are referred to as unldentlfled
whales. :

On the way to and from the selected survey sites, portions of the
lease area were traversed and ice coverage was assessed. Thirteen

. flights passed through parts of the lease area, six flew the perimeter,

and three were transects over the lease area. These flights further
verified total ice coverage of the Joint State-Federal and proposed
Federal Sale 71 lease areas.

For the most part, both lease areas were icebound. Transects were

flown early in the beginning of the spring surveys to get a general

picture of ice conditions. Then, until the ice began breaking up,
flights were made periodically around the periméter or through the
center to retain a general assessment of the conditionms.

OVERALL SIGHTINGS

Figure 15 shows the 182 sightings of 262 bowheads made from Point
Barrow to the Canadian border. The most easterly sighting was at
latitude 71°28'00" N, longltude 141°18'00" W, and the last sightings
were on 27 June, at latitude 71 %36114" N, longltude 146°05'30" W.

NATURAL IDENTIFICATION MARKINGS

Distinctive body markings were observed on many whales in the
Bering Straits. These markings were generally on the flukes or on the
tail stock. The white colorations varied in size, in some cases cover-
ing as much as one-third of the flukes; the white markings were normally
located in the central portion of the fluke toward the tail stock,
equally distributed on both sides of the center line. Some examples
are shown in figure 16. Other white body markings were noted near the
head and along the back. These markings were generally small round

- white patches randomly distributed, and sometimes 1nc1uded possible ice

scars (flgure 17).
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‘Figure 16, Distinctive bowhead markings; seen in a group, at the
extreme top left and right. ’ ' :




Flgure 17. ‘Dlstlnctlve bowhead marklng, suspected 1cc scat.
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Twenty—s1x sxghtlngs of un1dent1f1ed‘wha1es were Lade between 23
and 30 May near Point Barrow and to the least. These whales were -

vdlstlnctly dlfferent from the bowheads w1th which the§ were,. in most
- cases, closely associated. These un1dent1f1ed whales;were 11ght to
dark brown, with whlte coloration on thethead i Thls'llght coloratlon
extended from the nose at least one= thlrd of the way back on the head,

and in a few instances encompassed -the entlre head, giving them a
hooded appearance., They were in most. cases longer than bowheads, and

their girth was est1mated to- be at leastlone—fourth greater than that
of bowheads. '"Q‘ i o ‘%" T ao
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Photographs of ‘this whale by itself and in the company of a normal
bowhead are shown in figures 18 through 21. Although i bowheads ‘usually
. reacted to the:- alrcraft, these unidentified whales were qulcker to
submerge. As ‘a result they are just belhw the surface in nearly all
photographs ‘obtained. Speculatlons as to .the 1dent1ty of thls .whale

: kvary, and . are presented in the DISCUSSION sectlon
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Figure 18. Un{dentified.whéle:‘-overall brown coloration with
gray-white head. ’ R : ' :

i

Figﬁie 19. Unidentified whale (lower right) and a typica11y-co1ored
bowhead (upper left). Compare distinctive coloration and size
differences. SR ' S
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Figure 20. Typical unidentified whaleﬁmarking: brown with gray~ﬁhite

head.

Figure 21, Unidentified whale: browni

jaw, flipper, and tail.
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COW-CALF SIGHTINGS i e e

Only four calves were seen in the spring: one in the Bering Straits,
two near Fairway Rock (south of Little Diomede Island), and one near
the shorefast ice adjacent to Port Clarence (between Nome and Cape
Prince of Wales). Overall size estimates were 5 to 6 m (16 to 20 ft).

ESKIMO WHALING

A 14~ to 15-m (46- to 49-ft) whale was sighted on 29 April near
Little Diomede Island. It was bleeding profusely, from a cut approxi-
mately 50 cm (20 in) long in the middle of the back, running longitud-
inally down the center of the.body. This whale reacted immediately to
the aircraft by diving, and efforts to resight and obtain photographs
were unsuccessful. Reports later stated that the villagers of Little

Diomede had struck a whale on 27 April. It is possible that this was
the same whale. :

On 8 May several bowheads were sighted by the villagers of
Shaktoolik, located on the southeast end of Norton Sound. One of these,
a whale 10 m (33 ft) in length, was taken in a chase that lasted approx-
imately 5 hours. It then took several more hours to tow this whale back
to the village. This whale was taken the day after we s1ghted one indi-

vidual at latitude 69°09'20" N, longitude 165°13'00" W in the Norton
Sound. :

ACOUSTICS

Sonobuoys were dropped near large concentrations of whales on most
flights in the Bering Straits. The recordings made contained abundant
beluga, bearded seal, and bowhead sounds. Few bowhead sounds were of
the quality or intensity one would expect, although the sonobuoys were
quite close to the whales on many occasions. This has been experienced
in the past, and it is still puzzling when one considers the large

number of bowheads and the v1gorous activity observed. at the time of
these recordings. | :

DISCUSSION

The ice blockage in the Chukchi Sea and south to the Bering Straits
caused the 1980 spring bowhead mlgratlon to be delayed for nearly a
month. This delay gave us a unique opportunity to study behavior, group
sizes, and distinct individual body markings along the ice edge at the
Bering Straits. 1In addition, we believe that sightings made in other

areas such as Port Clarence and the Norton Sound may be directly related
to this delay. :
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Most of the. behavior observed in' the Bering Sﬁraits area appeared to
be of a sexual nature. If this interpretation is-correct, and the
gestation period of Balaena mysticetus is estimated to be 11 months or
slightly more (Nishiwaki, 1972), it will be interesting to see if this
possible increase in sexual activity will contribute to an increase in
the calf count next spring. I : '

In general, the overall activity of the whales seemed to decrease
as time passed during the migration delay. At the beginning of our
observations on 29 April, many active groups of three to six whales
were observed in close association near the ice edge. By the last
flight on 13 May, the majority of whales between Little Diomede Island
and Cape Prince of Wales were very passive; also, individuals were seen
rather than groups, and most were oriented in a northerly direction.
In addition, after obtaining permission to fly into Soviet territory,
we made several flights west of the Diomede Islands. Behavior seen in
- this area also ranged from group social act1v1ty at the beginning, to
mostly passive on the last flight.

We believe the northward migration began on 14 May, based on the
difference between the numerous sightings made in the Bering Straits on
13 May, and only two sightings on 15 May. Other observations of bow-
heads seen on 15 May, all on a northerly heading west of Kotzebue
(Howard Braham, pers comm, 1980), also indicate that 14 May was the
beginning of the migration. The migration from the Bering Straits to
Point Barrow took approximately 8 days (14 May to 22 May). Using the
shortest distance of 853 km (460 nmi) from Little Diomede Island to
Point Barrow, we estimated a migratory speed of 4.5 km/hr (2.4 knots).
We believe that the whales traveled offshore until abeam of Icy Cape,
where they turned northeast and followed the coastal leads to P01nt
Barrow.

When the migration began passing- P01nt Barrow on 22 May, our maJor
effort was to follow it east to the Canadian border. We 'began by
following the nearshore leads eastward. Because of the lack of sight-
ings in these leads we returned to Pdint Barrow and started flying the
heading most whales appeared to be taking. This heading was due east,
or 090  true. The ice conditions varied from 7/10 to 9/10 coverage.
Under theseolce conditions, the maJorlty of sightings were made between’
latitude 71 20 00'' N and 71°40° 00'' N, and from Point Barrow.east to

longitude 141 00'00'" W. As the migration moved east the whales dlspersed_

over a w1der ‘area, thus becomlng more difficult to find.

The teactLons of the whales to the aircraft became more pronounced
as the migration moved northward. At the Bering Straits the reaction
had been minimal, but near Point Barrow approximately 70% of the whales
responded to the aircraft by diving.: @ Past Point Barrow, all whales
dove, almost immediately. Two possible stress factors could account
for the dramatic changes in behavior 'as the whales began to turn east.
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One is that ice conditions became more restrictive, the other is that
hunting pressure increaseéd as the whales approached Point Barrow. After
passing Point Barrow the whales seemed to avoid major leads and chose
seemingly more restrictive ice areas. This may also be attributed to
hunting pressure (since it is natural for any wild animal to show avoid-
ance behavior when hunted), or it may simply be because the whales were
taking the shortest route to the eastern Canadian Beaufort Sea, or it
may be a combination of both.

Twenty-six unidentified whales were sighted near Point Barrow,
often in close association with bowheads. When observed side by side,
the differences in color and size between the bowhead and these whales
were very apparent.  Aural differences in sounds produced were. also
detected in a recording made when one of these whales, in the company

of bowheads, passed near a sonobuoy.

As the coloration and size of these whales were so distinctive,
photographs were sent to several marine mammologists for their opinions
as. to their identity. Most thought the whales to be color variants of
the bowhead. A suggestion that they were right whales seems ruled out

‘not only on the basis of coloration but because a bonnet is lacking.

In the old whaling literature there are numerous allusions to

.whales that differed in certain respects from "mormal" bowheads. For

example, Scammon (1874), largely from information he obtained from two
other whaling captains, describes a whale known as the "bunchback".
This whale had a "sort of hump, present on the top of the 'small’,
which is situated about 6 feet forward of the flukes, extending along
the top of the back 2 or 3 feet, and in some individuals rises in

the highest place about 6 inches." Bunchbacks were said by one whaling
captain to yield "a very large amount of bone (baleen) in proportion to
0il." However, since coloration is not mentioned, the bunchback was
presumably similar in that respect to the conventional bowhead.

The Eskimo designatidn‘of "[bowhead]] whales that are especially fat

as Ingutuk if small, and Ingutuvak if large" (Marquette, 1977) also
does not describe the hooded brown whales we report, except perhaps
with respect to girth. :

It is possible that this whale is the one described by Bodfish
(1936), who wrote of a "hard to kill unusual whale." "We found that
the top of his head was white and that all the [whale] bone was white

except for three streaks of purple and brown down the center of each
slab.'"" :

Clearly, the brown whales warrant further investigation.

29




SUMMER 'SURVEYS
(JULY, AUGUST)

DEADHORSE BASE OF OPERATIONS

Surveys of the Beaufort Sea lease areas were continued during the
summer period. Our base of operations remained at Deadhorse, Alaska.
Detailed information on each survey is shown in flight tracks 39 through
61 in appendix C. Flight hours logged, down time, type of flight, and
overall flights completed are listed in table C-1. The total number of

. 31ght1ngs and total number of 1nd1v1duals are llsted accordlng to
_species in table 2.

Marine mammal sightings in or near the lease areas during the summer
consisted of pinnipeds and two polar bears. The only other significant
sighting was that of a stranded bowhéad seen on 3 July on Jeanette
Island, described in detail under the heading STRANDING.

From m1d—Ju1y through August, the major fllght effort was in support
of the bowhead tagging project being conducted in 'the eastern Canadian
Sea. This program was under the direction of Larry Hobbs, National
Marine Fisheries Service (NMFS) Northwest and Alaska Fisheries Center,
Seattle, Washington. The survey flights covered the area near
Tuktoyaktuk, Northwest Territory, Canada, and are described in detail
in the NMFS 1980 bowhead tagging project's final report to the BLM
(Hobbs, 1980). In flights of transit from Deadhorse to Tuktoyaktuk,
six bowheads were seen between Herschel Island and Demarcation Bay on
22 August, 40 km (22 nmi) offshore. Two.of these whales were widely
separated and some distance from the remaining four, who were bunched

together in a tight group with physical contact and suspected sexual
activity.

Periodic flights were made over the lease areas, in addition to
coastal flights ranging from Nome to Deadhorse, searching for stranded
whales. The only 81gn1f1cant sightings made were on one coastal flight
from Nome to Point Barrow in July after radio modifications for the
tagging project had been made in Anchorage. Unidentified whales were
sighted in the northern Bering Sea, and gray whales were observed
apparently feeding along the coast of the Chukchi Sea from Point Hope
to Point Barrow (refer to figure 22 and flight 47 for details).

N

ICE CONDITIONS

In mid~July the ice coverage north of the Barrier Islands varied
from open water with some floes to ice coverage estimated to be 7/10 to
9/10. By late August brash ice was constantly present 8 to 16 km (4 to
9 nmi) north of Harrison Bay and 56 to 93 km (30 to.50 nmi) offshore at



"
‘l

Table 2. Summer marine mammal sightings

Total - Total

Sbecies ‘ Sightings¥* ' Individuals¥*
Bowhead Whale | 229 685
. Balaena mysticetus ‘
- Beluga Whale 44 : 599
Delphinhapterus leucas '
Gray Whale L 13 50
Eschrichtius robustus
" Ring Seal ' » 40 206
Phoca hispida :
Bearded Seal ' 5 7
Erignathus barbatus :
Polar Bear 6 .8
Ursus maritimus
Walrus¥* | " 5 » 5

Odobenus rosmarus

*All counts include possible resightings.
*%Partial count.

Prudhoe Bay; it consisted of loose ice chunks and variously sized sec-
tions of pack ice which showed extensive melt-puddling on the surface.

-The coverage of open water by loose ice changed continually due to wind

and water currents. However, there were large patches of loose ice of
at least 4/10 coverage present at all times. Occasional ice densities
of 8/10 to 9/10 coverage were observed from July to August 1980 and
became much more common in. early September.
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STRANDING W .

The only stranding of the summer was f1rst seen on 3 July by ERA
helicopter pilots working out of Prudhoe Bay. The stranding occurred

" on Jeanette Island, which is one of the Barrier Islands and is centrally'

located in the Joint State~Federal lease area.

On 7 July a trip was made to Jeanette Island to identify, obtain

“photos, take measurements, collect specimens, and determine cause of

death if possible. The stranding was that of a 7.5-m (24.8-ft) bowhead

‘(figure 23). The body was approximately 2 m (6.6 ft) at its widest

point. The circumference of the tail stock was 71 cm (28.4 in), the
flukes measured 1.29 m (4.3 ft) across, and the distance from the nose
to the base of the skull was 1.87 m (6.2 ft). Samples of the baleen
were collected and measured, the longest being 52 cm (20.8 1n)

The animal had apparently been dep031ted on the island by the ice. .
It was evident that bears had been feeding on the carcass. In addition,
someone had examined the whale before us and had cut out a 15— to 20-cm
(6- to 8-1n) section of baleen from the rlght side.

The cause of death was not determlned due to the decayed state.
Sex and other characteristics could not be determined. Flights made in
October 1979 passed near the site on several occasions and no stranding
was. seen. We believe this places the time of stranding between

November 1979 and July 1980. The whale was probably brought in by the
sea ice, : S

AF1gure 23; Stranded.7 S;m bowhead Jeanette Island (1at1tude
70021'01" . N, longltude 147023'05" W)
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DISCUSSION

The main effort in the summer was to support the bowhead radio

tagging project in the eastern Canad1an Beaufort Sea. Several surveys

were also made of the Beaufort Sea lease areas; no bowheads were seen,
with the exceptlon of the strandlng on Jeanette Island.

The final 31ght1ng of the summer was of six bowheads in Canadian
water west of Herschel Island on 22 August. We believe this was an

indication that the fall migration might start ear11er than the 1979
migration of late September.




 FALL SURVEYS
(SEPTEMBER, OCTOBER, NOVEMBER)

DEADHORSE/NOME BASES OF OPERATIONS

In September and October the base of operations was at Deadhorse,
Alaska. The main survey effort was of the area that included the Joint
State-Federal and Federal Sale 71 Beaufort Sea lease areas. Other
flights were made east to the Canadian Beaufort in support of the
tagging project, and also to the Beaufort Lagoon in support of the food
study project. Detailed information for each survey is shown in fllght
tracks 61 through 97 in appendix C.

On 25 October the base of operations was moved to Nome due to a

. lack of sightings in the Beaufort Sea over the previous 14 days.

En route to Nome no sightings were made other than of pinnipeds.
Surveys of the Bering Straits, northern Bering Sea, and Chukchi Sea
were completed from Nome,. but only groups of gray whales, apparently
feeding in large c%ouds of muddy water, were seen (figure 24). Surveys
of the proposed Norton Sound lease area produced no sightings. Refer
to flights 98 through 106 for details.

Table C-1 lists flight hours logged, down time due to weather or
aircraft maintenance problems, overall flights completed, and flights

.other than oil lease surveys; or when in transit or in support of other

projects. The total number of sightings and total number of individuals
are listed according to species in table 3.

ICE CONDITIONS

The ice conditions in early September were estimated to be 5/10 to
7/10 coverage 14 km (8 nmi) north of the Barrier Islands. The lease
areas were estimated to be 7/10 grease and floe ice. The only consis-
tently open water was north of the Barrier Islands near the 20-m (10-
fathom) contour line (figure 25). These conditions changed rapidly and
by 16 September freeze-up began. By 24 September all workboats had been

removed from the water, because the ice conditions made nav1gat10n
impossible.

In areas of study such as Harrison Bay, Smith Bay, and east along
the Barrier Islands, the ice conditions remained basically the same
throughout the remainder of the study period, with ice coverage esti-

mated at 7/10 to 9/10 in and about the lease areas (figure 26).
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Table %@@%Eallgparine‘mammal sightings

- Total y Total

Species - » Sightings* = Individuals*
Bowhead Whale I - 36 49
Balaena mysticetus :
Beluga Whale _ 4 5
Delphinapterus leucas
Gray Whale . o 110 ' 271
Eschrichtius robustus ’
‘Ring Seal : 10 ‘ 27
Phoca hispida S
Bearded Seal - 10 21
Erignathus barbatus
Polar Bear " 21 ' 39
Ursus maritimus
ﬁalrus ' _ 0 ) 0

Odobenus rosmarus

*All counts include possible resightings.

Flights to the pack ice were made, but no sightings were noted.
The approximate position of the pack ice edge during September and
October was latitude 71°30'00" N. -

SIGHTINGS BY OUR SURVEY TEAM

The first sightings for the fall season were on 9 September at
latitude 71°25'00" N,'longitude'147°25'00" W. Two bowheads were seen
from Jeanette Island, centrally located in the Joint State-Federal lease
area. They were heading west, approximately 1 km (0.6 nmi) offshore.

. Between 9 September and 9 October intermittent sightings were made

between the Canadian border and Smith Bay, including the Joint State-
Federal and proposed Federal Sale 71 lease areas. Most sightings were
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Figure 25. Beaufort Sea: typical fall ice conditions and open water
along 10-fathom (20-meter) curve.

Pigure 26. Joint State-Federal Lease Area: typical fall ice conditions.
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of 1nd1v1dua1 whales, although one group of four was seen; sightings
were generally made in ice conditions as shown in figure 27. Two
bowheads were sighted inside the Joint State-Federal lease area, and
one was seen in the proposed Federal Sale 71 lease area.

The peak sighting day was 25 September, when eight bowheads were
seen north of the Joint State-Federal lease area. The final sighting of
the season was of a cow accompanled by a calf on 9 October, northwest
of Harrison Bay at latitude 71 °16'00" N, longitude 157°04'12" W. Both
whales were lying still in a small polynya when sighted (figure 28).

North-south transects were continued through mid-October, but no
further sightings were made after 9 October. Sightings were difficult
to make on these surveys due to limited open water. Therefore, the’
last few flights were made east to west, following open water. It was
hoped that the status of the migration could thus be verified. As no
further sightings were made, we concluded that the migration was com~
pleted, and ended the surveys of the Beaufort Sea on 25 October with a
total of 49 bowhead sightings. Figure 29 shows the fall bowhead
sightings; figure 30 shows the overall gray whale sightings for 1980.

'SIGHTINGS BY OTHERS

Between 15 and 20 September seven bowheads were sighted in the
deeper water between Smith Bay and Point Barrow by the Alaska Fish and
Game Walrus Survey Team. Some appeared to be feeding, while others were
heading southwest. Belugas were also sighted almost continuously off-
shore and near the pack ice during this period.* A pilot report** con-
tributed the last sighting of the season which was on 17 October. Two

- bowheads were seen headlng west, 5.6 km (3 nmi) north of Challenge Island
(located at latitude 70°12'0'' N, longitude 146°05'00"" W).

BEHAVIOR

‘Suspected feeding behavior was observed east of Barter Island, near
Demarcation Bay - Beaufort Lagoon, during mid to late September. The
few bowheads observed in this area were nearly all within 3 km (2 nmi)
of the beach. The ice coverage was estimated to be 4/10 to 5/10. The
whales were heading in random directions and diving .periodically; little
response to the aircraft was noted in this area. Whales sighted in the

. study area, which included the o0il lease areas, were all heading due west

at speeds estimated to be between 2.8 and 5.6 km/hr (1.5 and 3 knots).
All of these whales were in estimated ice concentrations of 7/10 to 9/10
and nearly all. reacted to the aircraft by diving.

{

J Burns, Alaska Fish and Game, Fairbanks, AK, 1980 - Personal communication.

Bill Noble, Evergreen Helicopters, AK, 1980 - Personal communication.
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Figure 29. Bowhead sighting chart for September and October }980.  The primary

study area is outlined and includes the Joint State-Federal and Federal Sale 71
lease areas. :
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DISTINCTIVE BODY MARKINGS

Three bowheads seen in the fall had white markings on their flukes
similar to those ‘described in the spring. Of these, one was a cow with
a calf (figure 28). The cow had a white triangle in the center of the
flukes. She was estimated to be 13 m (43 ft) in length and the calf
was estimated to have a length of 3.5 to 4.5 m (11.6 to 14.9 ft).

‘UNUSUAL COLORATIONS

Three unidentified whales with unique body colorations were seen
during the fall surveys. Their sizes were estimated to be 13 to 15 m
(43 to 50 ft). One was seen north of Beaufort Lagoon and appeared to

.be feeding. Two were north of the Joint State-Federal lease area and

were heading due west. All were brown in color, with a grayish white

. coloration on their heads. Reactions to the a1rcraft were not as pro-

nounced as those seen durlng ‘the spring.

On 14 September (flight 68), en route to the Beaufort Lagoon, five
whales were seen near the shore and east of Barter Island. On our _
return trip the whalers of Kaktovik had taken a bowhead in the general
area of the earlier sightings. This bowhead was estimated to be 12 m
(40 ft) in length. :

ACOUSTICS’

Sonobuoys were dropped randomly during the surveys. On only two
occasions were' bowhead sounds recorded during this period. The first was

- on 20 September during a Joint State-Federal lease area survey. At

latitude 70°32'00" N, longitude 146°59'30" W sounds were heard for a
period of 3 mlnutes. One bowhead was seen at latitude 70°43'20" N
longitude 148°14'05" W during this survey.

The best sounds recorded were on 25 September, which was also our peak
day for 51ght1ngs. The sonobuoy was dropped at latitude 70°29'00" N,
longitude 145°08'00'' W near two bowheads. Throughout this survey of the
Joint State-Federal lease area, continuous sound productlons were monitored
and recorded.

‘ The sounds recorded in 1980 are now being analyzed. The results
will be presented in the NOSC report to the BLM for the 1981 seasomn.
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DENSITY ESTIMATE

The 1980 bowhead density estimate‘was derived using the computer
program TRANSECT (Burnham et al, 1980) This program evaluates aerial
survey data with respect to o the assumptlons and parameters of line
transect density estimators. The estimate was calculated for the study
area shown in figure 29, and includes the Joint State~Federal and
Federal Sale 71 lease areas.

Migrating bowheads were sighted in fall 1980 from 9 September to 9
October. The period for which the estimate is calculated is 20
September. to 9 October, since flights made during this period satisfy
the assumptions of line transect estimation. The peak bowhead count
occurred on 24 September when six whales were sighted while a survey of
the area was being conducted. Sightings on all other dates were of
individual bowheads and occasionally of pairs of them.

The calculated density estimate is that 15 whales may be present in
the study area at any given time during the 20 September through
9 October perlod. The confidence 11m1ts for this estlmate are 12 to 17
whales (p=0.05). :

"To estimate the total number of whales that migrated through the
study area, several factors besides density must be determined: the
area, the period of migration; and the migratory rate through the study
area. The study area was measured to be 17,700 km? (5200 nmi2) and
the migration period, as previously noted was 20 September through 9

, October. The swimming speed was estimated to be 4.6 km/hr (2.5 knots).

The most probable distance migrated was arbitrarily set at 295 «km (159 nmi),
so that the migratory rate through the study area was estimated at 2.7 days;
that is, the average time a whale spent in the study area was 2.7
days. Using these parameters, the estimated number of whales that
mlgrated through the study area was 107.

No direct comparison was made between the 1980 density estlmate and
the revised 1979 estimate (17 whales,‘952 confidence interval of 14 to
21 whales) because there were extreme differences in ice coverage
between the 2 years. Also, in 1980 the study area was expanded to
include both the Joint State-Federal and Federal Sale 71 lease areas.
However, overall bowhead distribution was compared for 1979 and 1980, .
as shown in figure 31. This distribution was confined in both 1979 and °
1980 to the coastal zone of the Beaufort Sea where most of the surveys
were flown. The most significant feature of this nearshore
distribution is that the majority of sightings were near the 20-m
(10-fathom) contour line. Offshore areas farther north were surveyed,
but not to the extent required to determine distribution.

* . - _ . .
A detailed discussion concerning the methods used to derive a density
estimate will be provided in an independent paper currently being prepared.
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DISCUSSION

Ice conditions seemed to be a maJor factor affectlng the behavior of
the whales in their migration through the Beaufort Sea study area and our
ability to sight them, as indicated by the differences in data between 1979
and 1980. 1In 1979 there was very little or no ice present until October,
the migration lasted approximately from 24 September to 20 October, and
249 bowheads were seen moving very slowly toward the west with random
headings and suspected feeding behavior. We feel now that this count was
probably high due to possible resightings of whales over a period of days
since they were migrating so slowly. However, in 1980, the ice conditions
were very heavy, possibly contributing ;to an earlier migration. Overall,
49 bowheads were seen with the peak count -on 25 September in the survey
area (figure 29). '

This low count may be attributed to three factors: the increased
speed of the whales (2.8 to 5.6 km/hr), their diving reaction in response
to the aircraft, and the heavy ice conditions which made sightings
difficult. Most north-south transects were primarily over solid ice so
that sightings were restricted to small areas of open water that were
observed on each 1eg of the transect.

! =

The.number of sightings might.have been greater had we followed the
small leads from east to west during the migration. We refrained from
using this method until the final days of the survey period in the hopes
of obtaining a good comparison of data for the past 2 years. :

Surveys show that in the Chukchi‘and Bering Seas in early November -
after it was known that the whales had passed the Beaufort Sea study area -
no bowhead sightings were recorded. This raises the question of '"where
did the whales go?" : ‘
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CONCLUSIONS

The follow1ng conclusions were made concernlng the spring, summer,
fall 1980 bowhead whale study.

a.

“The northern migration of the bowhead began on 14 May, about a

month later than that of 1979, due to icebound conditions in
the Bering Straits and Chukch1 Sea. A bowhead sighting in
Norton Sound may be directly related to this delay.

While waiting for the ice to break up in the Bering Straits in

 the spring, the predominant bowhead behavior seemed to be that of

mating. Activity decreased with time during the migration delay.

During the spring migration from Pt. Barrow eastward, bowheads
appeared to prefer the solid ice with small cracks and polynyas

to areas with large leads. The migration east from Pt. Barrow and
north of the lease areas peaked on 24 and 25 May.

Both Beaufort Sea 0il lease areas were “icebound in the sprlng

- No mammals were observed in the area.

Bowhead reaction to aircraft became more pronounced past Pt.

Barrow during the spring mlgratlon, whales generally dove
lmmedlately

Twenty-six 1arge brown unidentified whales were noted in late .
May in the company of normal-morph bowheads. These 51ght1ngs '
call into question morphology parameters of the bowhead species.

No bowheads were sighted in the Beaufort Sea lease areas in the
summer .

‘During the fall migration, it was estimated that bowheads were

traveling between 2.8 and 5.6 km/hr .(1.5 and 3.0 knots) as they
went past the lease area. Most whales reacted to the aircraft
by diving. '

Three bowheads were sighted within Beaufort Sea o0il lease areas
in the fall. Two whales were sighted from Jeanette Island
inside the Joint State-Federal lease area on 9 September. One
bowhead was 81ghted inside the Federal Sale 71 lease area at
latitude 70°53' 06" N, longitude 149 %42'42" w on 22 September.

A few bowheads were observed apparently feeding near

Demarcation Bay within 3 7 km (2 nmi) of the beach during
mid-September.
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The fall bowhead migration peaked on 25 September and was
over by 25 October.

No bowheads were sighted during surveys of the Beringvand

Chukchi Seas in early November leaving open the questlon of
where they go at mlgratlon end.
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APPENDIX A

* o
SHORT HISTORY OF THE BOWHEAD WHALE, Balaena mysticetus (Ljungblad, 1980)

Bowhead whales, Balaena mysticetus,. Linnaeus 1758 (also referred to
in the literature as Greenland whale, Arctic right whale, and great
polar whale) are large baleen whales found circumpolar in the Arctic.
Five separate stocks are thought to exist in the Sea of Okhotosk; the
Bering, Chukchi, and Beaufort Seas; Baffin Bay, Davis Strait, and their
adjacent waters; Hudson Bay; and the Greenland and Barents Seas. The
last-mentioned stock is very near extinction. The Hudson Bay and Sea

.of Okhotosk stocks may be stable but at relict levels of abundance (100

or less). In Baffin Bay and Davis Strait there are at least a few
hundred left, and they may be increasing slowly. The only substantial
population is that in the Bering, Chukchi, and Beaufort Seas.

Commercial exploitation of this population began in the Bering,
Chukchi, and later Beaufort Seas during the mid-1800s. The last
reported voyagé occurred in 1916 when the steamer HERMAN and the
auxiliary whaling schooner BELVEDERE sailed north in the spring from -
San Francisco. and Seattle, respectively, returning that autumn with
some whale products. Some of the Arctic Alaskan trading companies
continued to deal in whalebone for a few more years into the early
1920s. Bowheads have been completely protected from commercial whaling
by the International Convention for the Regulation of Whaling since
1946 and, subsequently, by the US Marine Mammal Protection Act (MMPA)
of 1972 and the US Endangered Species Act (ESA) of 1973. However,
aboriginal whaling continues at a level which has been increasing in
recent years. 'The annual harvest is the subject of much debate and

'legal conflicts between Eskimos and individuals or institutions

attempting to stop or regulate this whaling.

Though once much more abundant (perhaps from 18 000 to 36 000 in
1842) and 'more wide-ranging (with catches as far southeast as the
Pribilof Islands), the estimated 1000 to 3000 remaining bowheads in the
Western Arctic population apparently winter in the southwestern Bering
Sea along and south of the pack ice edge and in polynyas within the ice.

In early spring, whales from this population move northward from
the Bering Sea, passing St Lawrence and Diomede Islands, primarily on
their western sides, in three or four pulses or waves of abundance.
Most turn northeastward in the Chukchi Sea following the most inshore
leads or cracks in the ice, round Point Barrow in April, and continue
along the leads to Banks Island and Prince Albert Island. As the ice
recedes in summer, they spread south and east, at least as far as
Amundsen Gulf. As ice beging to re-form and advance in the fall, they
move westward (most apparently moving close outside the 10-fathom line




)

and/or along the ice edge), some reaching the northeast Soviet coast
near Wrangel Island before yielding to the winter ice by moving
gradually southward to favored wintering grounds.

The migratory behavior of bowheads seems to depend entirely on ice
formation and movement. They are not gregarious, and usually travel
alone or in small groups. Concentrations of up to'50 whales have been
reported on suspected feeding grounds. Whaling records suggest also

‘that bowheads are segregated to some extent by age and sex during

migrations.

‘The bowhead is a slow-moving whale (average speed of 3 km/hr or
less). It reportedly can remain underwater for periods of over 40
minutes, but is not regarded as a deep diver. Traveling bowheads often
raise their flukes on the last dive of a series. Bowheads have been
observed to hang vertically in the water with their heads. exposed.

:Tail—lobbing and flipper-slapping are seen occasionally.

The bowhead's life histofy is poorly understood. Females probably

~calve at intervals of at least.2 years, and calves are reportedly born

in the spring. Calves have been seen in May in the Bering Sea and in
October in the Beaufort Sea. The percentage of calves observed to date
is low, between 1 and 2% of the total population. Bowheads feed
primarily on swarms of small- to medium-sized zooplankton.euphausiids,
amphipods, copepods, mysids, and pteropods. While basically
"skimmers," they do forage very near. the bottom, at least in shallow
areas, and have been seen surfacing at the edge of a mud boil of their
own making with mud and detritus streaming from their mouths.

The 6n1y éuspected natural predator is the killer whale. :
Starvation from lack of access to feeding areas and suffocation under
ice are other suspected natural causes of death.



APPENDIX B

UNDERWATER SOUNDS RECORDED FROM MIGRATING BOWHEAD WHALES,
_ Balaena Mysticetus, IN 1979

DONALD K. LJUNGBLAD and PAUL O. THOMPSON

ABSTRACT. Bowhead whale sounds were recorded in the course of
conducting aerial surveys of the Beaufort Sea during spring and
fall migrations in 1979. Sounds were recorded over a 4 week
‘spring, and 12 day fall collection effort. Most bowhead sounds
in both spring and fall samples were low frequency (to 800 Hz)
moans presented here in two classes: s1mp1e and complex.
Repetitive moan sequences were found in the spring sample and
.are discussed here as simple songs. No such repetitive
sequences were found in fall recordings. Unique to fall record-
ings were high frequency (to 4 kHz) screeches or trumpeting
calls. Estimates of number of whales from sound production is
discussed. No particular behavior nor determining condition
was associated with bowhead sound production.

Y

INTRODUCTION

The bowhead whale, Balaena mysticetus, inhabits the Bering, Chukchi,
and Beaufort Seas. This whale is listed as both "endangered" under the

Endangered Spec1es Act and "depleted" under the Marine Mammal Protection
Act. ' .

Bowheads migrate annually from the Bering Sea in the spring (April,
May, and early June) north into the Beaufort Sea and east into the
Mackenzie Delta - Banks Island area in Canadian waters.

In early or mld-September a westerly return migration begins from
the Banks Island - Mackenzie Delta area to P01nt Barrow, and south
agaln to the Bering Sea.

This migration passes near areas currently being assessed for their
oil resources. There is concern that resource-related development may
affect whales that 1nhab1t these areas.

In 1979, under the auspices of the Bureau of LandxManagement, the
Naval Ocean Systems Center (NOSC) undertook a study to determine if the

migratory.path of the bowhead passes near or through the proposed

Beaufort Sea o0il lease area. Data on the sound production of bowheads

were sought as possible tools in detectlng their presence and assessing
population size. 4




Aldrich (1889) described sounds of the bowhead, heard through the
~hull of his boat and therefore somewhat modified, as resembling '"the
hoo-o00~00 of the hoot owl, although longer and drawn out and more of a
humming sound than a hoot." He also referred to a slight rise in the
pitch in many calls, noting that: "Beginning on F, the tone may rise
to G, A, and B, and sometimes to C before sliding back to F again."

Low-frequency sounds were recorded in the presence of an adult
'bowhead whale and accompanying calf (Ljungblad et al., 1978) during the
1978 spring migration near Point Barrow. The sounds were of two types,
identified as "type A" and "type B'", and covered frequency ranges of 50
Hz to 580 Hz and 100 Hz to 195 Hz, respectively. Braham et al. (1978)
recorded sounds in the fall of 1978 that could best be described as an
elephant-1like roar or trumpetlng. .,

Tape. recordings of bowhead sounds were made while conducting aerial
surveys of the bowhead population during the spring and fall migrations
of 1979. This paper describes the circumstances of recording these
sounds and summarizes the basic characteristics of the sounds.

METHODS L

Aerial surveys were conducted in fhe vicinity of Point Barrow and
east to the oil lease areas located near Prudhoe Bay in the Beaufort
- Sea. The base of operatlons and aircraft support were provided by the
Naval Arctic Research Laboratory at P01nt Barrow, Alaska.

The initial spring survey effort was in the Beaufort Sea oil lease
area (fig B-1), This area proved to be exten81ve1y ice~covered and no
whales were 31ghted Subsequently, spring search flights were concen-

trated on primary leads that lay north and south of Point Barrow and
east into-the Beaufort Sea.

~ Survey flights were made during the fall migration period of
September and October. The area surveyed included the Joint State-
Federal Beaufort Sea o0il lease area. Figure B-1 shows the general area
of recordings in the spring and in the fall.

Once whales, were located, sonobuoys were dropped. A sonobuoy is a
-passive listening device containing a hydrOphone array and VHF transmit-
ter. When dropped from an aircraft, its descent is slowed by a roto-
chute or parachute. Once contact with the water is made, a saltwater--
activated battery energizes the unit. At this time, the parachute
assembly is jettisoned, and a hydrophone is dropped to a preselected
depth. The sounds picked up by the hydrophones are amplified, teleme-
_tered to the aircraft receiver, and recorded. Two types of sonobuoys
were used, the AN/SSQ-41A and the AN/SSQ-57A, with frequency responses

of 10 Hz to 5 kHz and 10 Hz to 20 kHz,,respectlvely Hydroplhione depth
was 18 m. o '

B-2
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Bowhead sounds were recorded with?a broadband receiver (Defense
Electronics GPR-20) coupled to a dual track Nagra IV SJ tape recorder.
Signals were monitored via headphonesiwhile recording on one track, and
notes about behavior and sound productions were made on the second
track. When a sonobuoy was dropped, an attempt was made to place it in

front of the whales as near as possible to their predicted course based ,

upon the original sighting. The aircraft was maintained at about 60 m,
the altitude required for an accurate:and functional sonobuoy drop.

The accuracy of the drop was important because although the leads were
‘often many miles in length some were very narrow. When a successful
drop was made, the aircraft returned to altitudes .of 300 m or more to
minimize the effects of aircraft n01se, and the sonobuoy output was

monitored and recorded while the area was c1rc1ed for extended periods
of time.

Bowhead sounds were analyzed using a real-time analyzer with a
3-dimensional spectrographic display system (Spectral Dynamics 301D).
The response on this system was flat down to 50 Hz. A continuous hard
copy spectrum of all sound sequences was produced. A sonograph
(Ray-Elemetrics 7030A) was used to prov1de detailed frequéncy and
duration ana1y31s.

RESULTS
I. SPRING MIGRATION

Overview

Twenty-three flights were made searching for bowheads in open leads
from 26 April to 20 May. Thirteen sightings were made during 11 of the
flights. Sonobuoys were dropped in 12 of the sightings, 4 of which
resulted in recordlngs of bowhead sounds. Of the nine sonobuoy drops
not resulting in bowhead recordings, one (2 May) had inadequate signal-
to-noise ratio for satisfactory analysls, and eight were limited to
bearded seal (Erignathus barbatus) and beluga whale (Delphinapterus
leucas) sounds.

Two tapes containing bowhead sounds were recorded on 6 May 1979 at
N, 157°04'00" W southwest of Point Barrow in a large lead (up to 3.5
km wide) running north and south. At i0130 hours, two whales were
sighted passing through the lead on a north course, followed about 45
min later by three more. Two sonobuoys were dropped, one in the
northern part of the lead and the other 8.5 km farther south, in the
path of the approaching whales. The aircraft circled the area and
monitored both spnobuoys, recording from the sonobuoy with the best
signal-to-noisé ratio. This technlque was advantageous because there

were periods when the bowhead sounds were strong at one sonobuoy and
weak at the ot:her.
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' Two more tapes of whale sounds were recorded around noon on 10 May .
at 71°38'00" N, 155°00'00" W, approximately 75 km northeast of
Point Barrow. - The lead was approximately 1.95 km wide and oriented
east to west. At 1138 hours two whales were sighted and a sonobuoy was
dropped.

Bowhead sounds of good quality were recorded immediately and contin-
ued uninterrupted for 1.5 hours, during which 12 whales were sighted
within 5.5 km of the sonobuoy, all moving northeast. On a return flight
from Deadhorse to Point Barrow, another successful recording was made
at 71046'00" N, 154°10'00" W, about 33 km east-northeast from the
location of the earlier recordings. Two bowheads were sighted next to
the ice on the southern edge of a lead; upon approach of the aircraft,
they immediately dove under the ice. A sonobuoy was dropped, and again,
as in the midday recordings, sounds began immediately and were of good
quality. The five tapes from these three encounters provided the-
analysis data for the sgpring study.

The bowhead sounds recorded on 6 May were the typical low frequency
moans expected from most large mysticetes. Throughout the recordings
gathered from the two 10 May flights there were, in addition to the
typical moans, unique sequences of moans not previously recorded. These
moan series are termed "sequential sounds'", while all others are
referred to 'as "nonsequential sounds'.

Nonsequential Sounds

The nonsequential sounds were those that occurred with no discern-
ible intersound pattern and consisted of: (a) simple moans, (b) complex
moans, and (c) miscellaneous sounds. We defined "moan" as a sound whose
duration was 400 msec or more and whose principal energy was below 800
Hz. A simple moan (fig B-2) was composed of sinusoidal or simple har-
monic waveform. A complex moan (fig B-3) was any other low frequency

‘sound and typically had a pulsive character. Complex moans had no

appreciable harmonic structure. Miscellaneous sounds (fig B-4) were
the few that could not be called moans and were not systematically v
analyzed. They included mainly short sounds such as chirps and grunts.

The analysis results for all simple and complex moans are presented
in table B-1. ‘ : ' '

There were over three times as many simple moans as complex moans
(numbers simple = 104, numbers complex = 33). The frequency of simple

. moan fundamental components ranged from an average low of 90 Hz to an

average high of 158 Hz. Moan frequency was usually modulated. In 37%
of the fundamentals the modulation was predominantly upward, in 25% °
predominantly downward, in 10X both upward and downward, and in 29%
little or no modulation was observed.

B-5
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Bowhead complex moan: 'pulsive, low frequency sound.
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Table B-1.

SIMPLE MOAN
Lower limit (Hz) -

Fundamental oniy (Hz)

. Higher limit (Hz)

. Fundamental only (Hz)
Harmonics

Duration (sec)

COMPLEX MOAN

_Lower limit (Hz)

Higher limit (Hz)

Duration (sec)

Spring sample:
nonsequential sounds.

104

33

frequency and duration

Range

25-425
25-360
55-2000
30-600
0-13.
0.4-3.3

30-370
55-2000
0.4-3.8

of

Median

80
90
500
.158

1.3

70
900
1.3



‘The number of harmonic components ranged from 0 (N = 37) to 13 (N =
1), with a median of 3. The total frequency range (including harmonics)
of simple moans was from 25 Hz to 2000 Hz, with a median low of 80 Hz
and median high of 500 Hz. The median of the average frequencies of
simple moan fundamentals was 115 Hz..

Complex moan frequencies ranged from a median low of 70 Hz to a

. median high of 900 Hz. The frequency modulation .of complex moans was
found to be 45% upward, 277 downward, 127 mixed, and 15% little or no
frequency change. The total frequency range of complex moans was from
30 Hz to 2000 Hz. ' ‘ '

1
|

Median duration for both moan categories was 1.3 secj minimum dura-
tion was 0.4 sec (the minimum limit by definition 'of the term "moan").
The longest simple moan was 3.3 sec and the 1ongest complex moan was
3.8 sec.

Repetition Interval of Nonsequential '‘Sounds

In the first part of the 6 May recording there were 20 simple moans
recorded from the north sonobuoy. : Using details of fundamental
frequency, appearance of sonograph image, sound intensity changes with
time and animal size, we inferred that there were two source bulls, one
near the sonobuoy and one distant; and that one produced 12 moans in 44

‘min, and the other produced 8 in 22 min. The repetition interval for .
the first whale was 3.7 min, that for the second was 2.8 min. There
were only four other simple moans in ‘that part of the recording (over a
20-min period), and these could have 'been emitted by a whale accompany-
ing the closer bull. This section was followed after 42 min by a shift
to recording from the south sonobuoy ias three to five whales approached
it. 1In the following 26 min of recording from that sonobuoy there were
74 bowhead moans, both simple and complex, with such variety as to sug-
gest that at least 3 whales were produc1ng them. 1In one concentratlon
of sounds, there were 31 moans in 4 m1n, or an average repetition
interval of less than 8 sec. Earlier in the same period, there had
been similar clusters of 13 and 20 moans. After these flurries there
were only four moans in the last 30 min of recording.

In the 10 May midday recording, during which 12 whales were sighted,
there were 19 nonsequential moans in ithe first 44 min (repetition inter-
" val 2.3 min), and only 2 in the last 43 min. In the 10 May evening
recording with 2 whales sighted, there was a cluster of 14 moans in the.

initial 6-min segment, and 10 moans in the remalnlng 34 min of
recording.*

¥

*It was 1mposslb1e to determine the number of whales producing sounds
in either segment..

 B-10



‘Sequential Sounds

Unique sound sequences were noted throughout the three recordings
gathered on 10 May. '

Twenty-two complete sequences from the first tape of 10 May (1138
to 1216 hours) were analyzed; the frequency and duration results are
presented in Table B-2. Five sequences were not included because they
were masked by other sounds. The sequences were composed of: a) ripple
moans,_b) glide moans, and ¢) adjunct moans. Ripple moans were
amplitude-modulated sounds composed of 5 to 10 resonant pulses with an
-approximate 30 per second repetition rate. These moans were usually
preceded by, and transformed from, glide moans, so named because they
modulated toward the principal frequency of the ripple moans (Fig. B-5).
Glide moans were basically tonal, or sinusoidal, in nature. Some ripple
moans were accompanied by lower frequency tonal moans called adjunct
moans, which were often frequency-modulated in inverted "V" form and
were typically of shorter duration than the ripple moans which they
accompanied (fig B-6). Frequently, part of the glide moans were missing or

' very weak (fig B-5a and b); sometimes a ripple moan was not preceded

by a glide moan (third ripple moan in each of fig B-6a and b).

In 20 of the 22 sequences analyzed, at least one ripple moan in
each sequence was accompanied by an adjunct moan in the 100 to 250 Hz
region. The main frequency concentration of ripple moans changed
within a series, for sequences with at least 7 moans. The frequency
concentration typically began around 550 Hz, increased to about 650 Hz
by the third moan, and decreased to below 450 Hz during the last four
moans. Figure B-7 shows patterned frequency shift results from 16
sequences of 7 to 10 moans each. Sequences of five to six moans each
were not included because they did not con31stent1y show the pattern of

frequency change.

. Other Mamhel Sounds Recorded

Bearded seal vocalizations of moderate to high signal-to-noise
ratio were present most of the time on all of the five tapes analyzed
for bowhead sounds. They were in the form of songs, which consisted
mainly of (a) trills gradually descending in frequency (in the 3.0 to
0.3 kHz range) with quick up-sweeps in between, and (b) terminal moans
of 203 sec in the 200 to 500 Hz region with a downward frequency shift

as reported by Ray, et al. (1969). Usually only one song was heard,
but it was not uncommon to hear two at once.

Belugas were more conspicuous, since they were in groups and were
at or near the surface most of the time.. At times they seemed to
travel in close association with the bowheads. 1In addition to click
trains, their sound output consisted mainly of whistles, squeals, and

_ screams. The beluga sounds were most apparent at frequencies above

. B-11




Table B-2. Spring sample: frequency and duratibn of sequential sounds.

Intersequence interval (sec) 19

i

Range

200-500
'300-750
006'5_40 2

380-800
600-2000
250-600
1.1-5.4

100-300
10.3-8.6

25-74
1.7-22

N
GLIDE MOAN . 155
Start (Hz)
' End (Hz)
Duration (sec)
RIPPLE MOAN 171
~ Main concentration (Hz) 7
Upper limit (Hz)
Lower liﬁit_(Hz)
Duration (sec)
ADJUNCT MOAN : 39
Average (Hz)
Intersound interval (sec) 148
Complete sequence (sec). 22

~ B-12

Median .

350
500
1.7

570
1500

400

2.7

173

1.5
52
13

Mean

355
495
]. [ ] 8

562
1507

423
2.7

184

2.2

49,0
12.8

Standard~
Deviation

39
66
0.7

93
307

82
0.8

30
1.6

13.3
6.0
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, Figure B-5. Bowhead sequentiél sounds:

5b, ripple moan with weak glide moan.
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5a, ripple moan with glide moan;
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Figure B-6. Bowhead sequential sounds: two moan series showing glide,
ripple, and adjunct moan components.
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500 Hz. -Choruses of beluga sounds occurred on all five tapes analyzed,
sometimes with good signal levels.

¥

II. ©FALL MIGRATION

Overview

Fourteen survey f11ghts were made from 8 to 19 October. Nineteen
sonobuoys were successfully deployed ‘on seven of the flights. Bowheads
were recorded for 437 min over 16.4 hours of observation. Table B-3
summarizes data collection for each date. Sound production ranged from
2.8 to 23.8 sounds per min with an average of 10. The minimum number
of whales observed within 2 to 4 km of the recording soncbuoy ranged
from 0 to 13, with a mean of 3.7. Generally, more whales resulted in
greater sound density. Although the'general migration was westward,
many whales were observed headed in other d1rect10ns, motionless at
the surface, or milling around. Two 'cow-calf pairs, three large (12 to
14 m) and several smaller whales are :described.

Most bowhead sounds recorded in the fall were moans. In addition

‘to simple and complex moans there were short grunts, thumps, and knocks
falling into the miscellaneous sound category as well as short intervals

of raucous sounds that at times included bellow, screech, and whistle
components. These raucous sounds ranged to 4 kHz and occasionally had

concurrent moan components. No sequential sounds were recorded from
the bowheads in the fall. ‘

An analysis of all moans recorded in the fall sample was deemed
prohibitive. Portions of two tapes (sonobuoy 9, flight 6; sonobuoy 15,
- flight 8) containing 887 moans (total time = 90 min) were selected for
analysis because they were recorded in the presence of several whales,
including a cow-calf pair. The objective in making these selections
was to obtain samples representative of a variety of bowhead whales.

Nonsequential Sounds {
The simple and complex moan categories were further divided into
two subcategories, types a and b. Simple moans were classed as a simple
harmonic waveform with (a) little or no pulsive characteristics (without
amplitude modulation) (fig B-8a), or (b) considerable pulsiveness (with
amplitude modulation) (fig B-8b). Complex moans were those moans -that
were basically pulsive with (a) contihuous, rapid amplitude modulation
resulting in harmonic (tonal) components (flg B-9a), or (b) slower,
non-uniform amplitude modulation resultlng in nontonal components (fig

B-9b). The frequency characterlstlcs of the 887 moans analyzed are
presented in table B-4, : :

B-16
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Table B-3. Fall sample: number of bowhead whale sounds
recorded listed serially by sonobuoy.

Flight
Number

W 0 N NN NNV N W W e

— e
» o

Sonobuoy Location
(Lat, Long)

- 70°38', 147°10°
.70%0', 147°11°"

70°35', 148°(approx)
70°35¢", 148°(approx)
70°37', 147°50"
70°31', 147°16"

. 70°371, 147%3"

70°36', 147°40"
70°31', 147°13"

170°34*, 147°%3"

70°38', 146°52"
70°31', 146°15°
70%2', 147°58"
70°43', 147%02"

©70°24', 146°03"

70°25', 146°(approx)
71°11', 151°39"
71°11', 151°40°
718", 151°09°

_ Recording
Count Time (Min)

195 21
28 10
28 .5

139 25

92 15
79 10

387 57
23 3.7

557 75
25 4.7

349 31

184 20

144 17

'~ 51 10

1567 89
31 1.3

103 11
57 "6

299 25

4358 437

B-17

Sodnds
Per Min

9.3
2.8
5.6
5.6
6.1
7.9
6.8
6.2
7.7
5.3
11.3
9.2
8.5
5.1
17.6
23.8
9.4
9.5
12.0

10.0

Minimum
Whales
Seen

—
W NW
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70

3.7
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Figure B-8. Bowhead simple moan subcategories. Tonal sounds with 8a, little
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Figure B-9. Bowhead complex moan subcategories, pulsive sounds with:
9a, rapid amplitude modulation resulting in harmonic components; 9b, slow,
nonuniform amplitude modulation. '




© . Table B-4. Fall sample: frequency and duration of
: nonsequential sounds. -

SIMPLE MOAN

a.

Without amplitude modulation -
Lower limit (Hz)

Fundamental only (Hz)

Higher limit (Hz)

- Fundamental only (Hz)
Harmonics

Duration (sec)

With amplitude modulétion
Lower limit (Hz)

Fundamental only (Hz)

- Higher limit (Hz)

a.

Fundamental only (Hz)
Harmonics

Duration (sec)

'COMPLEX MOAN

Mainly tonal AM components
Lower limit (Hz)

Higher limit (Hz)
Harmonics |

Duration (sec)

Mainly nontonal AM components |
Lower limit (Hz)

Higher limit (Hz)

Duration (sec)

B-20

N

619

159

76

33

Range

iz

20-475
25-475
80-2000+
40-650 -
1-16
0.4-3.2

20-370
20-370 °

130~-2000+ .
- 50-540

1-14 _
004-3 . 2

30-130
200-2000
2-9
0.4-3.2

1

© 20-200

170-2000+
004-3.2

Median

100
110
400
165

1.1
80
110

60

170

1.0

52
435

1.0
60

500
1.1
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" As in the spring, the simple moans outnumbered the complex moans
(numbers simple = 778, numbers complex = 109). Of the simple moans,
619 (80%) were type a with little or no amplitude modulation, and 159
were type b with amplitude modulation. The s1mp1e moan fundamental
ranged from an average low of 110 Hz to an average high of 165 to 170
Hz, with an overall median frequency of 140 Hz. 1In 36% of all simple
moans, the frequency shift within the sound was upward, in 18Z the fre-
quency shift was downward, 20Z had essentially no frequency shift, and
26% showed complex combinations of up, down, and sustained frequency
elements. The number of harmonic components ranged from 0 (fundamental
only) to 16; the median number of harmonics for simple moans without
amplitude modulation was 3, for those with pulses, 2. The total fre-

quency range (1nc1ud1ng harmonlcs) of simple moans was from 20 to 2000
Hz.

There were 76 tonal and 33 nontonal complex moans. The median fre-
quency limits for both types ranged from a low of 52 to 60 Hz, to a high -
of 435 to 500 Hz. The frequency modulation was 40% upward, 7% downward,
20Z no shift, and 33% mixed. The median number of harmonics for tonal
complex moans was four. The total frequency range (including harmonics)
was 20 to 2000 Hz. Tonal complex moans had a median pulse rate of 50
per sec, with a range of 25 to 140 pulses per sec. The median pulse
rate for all other moans having pulsive characterlstlcs was 20 per sec,
with a range of 10 to 100 pulses per sec.

Moaﬂ duration for all types ranged from 0.4 to 3.2 sec. The median
durations for simple moan types a and b were 1.1 and 1.0 sec, respec=-
tively; for complex moan types a and b, 1.0 and 1.1 sec, respectively.

Repetition Interval of Nonsequent1a1 Sounds

Sonograms of the analyzed moans were closely rev1ewed for intermoan
similarities, taken as evidence of a common source. We found 21 moan
sets of 2 to 10 moans, in which all moans could have been emitted by
the same whale. The average set contained four moans. The median of

‘the 66 repetition intervals contained in the 21 sets was 71 sec.

Three moan sets are shown in figures B-10a, B-10b, and B-11. The
10-min break between the third and fourth moans in Figure B-10a, and
the noticeable change in pattern at this point suggest that the fourth
and fifth moans may have come from a different whale. Discounting the
10-min break, the repetition interval for the simple moan series in
figure B-10a averaged 1 min 45 sec; the interval in figure B~10b,
simple moan series averaged 1 min 13 sec. The average repetition

interval of the complex moan series in figure B-11 was 18 sec; very

short when compared with those series of figure B~-10. This illustrates

.one extreme of interval distribution.
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‘High Frequency Sounds"

In addition to moans and miscellaneous sounds with average frequen-
cies below 800 Hz, raucous h1gh frequency (to 4000 Hz) calls were
recorded from the bowheads in the fall (fig B-12). These calls were
variable, some sounding like the trumpeting of elephants, some like the
meowing of cats, and many that could best be described as screeching.
These high frequency sounds were widely scattered throughout 7 of the
11 fall tapes (5 of 7 f11ghts) :

Thlrty—one-of the best high frequency calls were analyzed. The
low, high, and fundamental frequency ranges were 40 to 1250 Hz (median
200 Hz), 2500 to 4000 Hz (median 3700 Hz), and 800 to 2500 Hz (median
1600 Hz), respectively. Most of these sounds were characterized by
prominent amplitude modulation in the range of 30 to 120 pulses per sec
(median 50 per sec); all contained at least some amplitude modulation.:
Duration ranged from 0.4 to 4.0 sec; the median duration was 1.6 sec.

Other Mammal Sounds Recorded

In contrast. to spring cond1t1ons, the fall recordlngs were almost

" free of 1nterfer1ng bearded seal and beluga whale sounds. The only

. other marine mammals in the recording area were ringed seals. Weak
beluga and ringed seal sounds were occasionally present in the back-
ground. Another prominent biologic sound was made up of slow trains of
"knocks" from an unidentified source which were recorded on three
flights (fig B-9a, simultaneous with third moan; fig B-11, simulta-
neous with moan 1626-26;fig B~12, simultaneous with third moan).

These sounds did not mask nor interfere with bowhead sound analysis.

DISCUSSION

Overview

) The bowhead sounds presented here were collected over a 4-week
spring and 12-day fall period in 1979, coinciding with migratory phases
for this species. All sounds were collected in the vicinity of Point

Barrow and east while conducting aerial surveys of the bowhead migration

in.and around the Beaufort Sea oil lease areas. A larger sound sample
was collected during the fall survey flights, though over a shorter
time period. Many spring recordings contained no bowhead sounds.

Nonsequential Sounds !

{ f

Bowhead moans were present in both spring and fall samples. 1In.
. each sample these low. frequency sounds were divided into. simple moans,

;

i
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Figure B-12. Bowhead high frequency sound:  elephant trumpet or screech.




those having a general tonal quality, and complex moans, those having a
pulsive nature. Some moans recorded in the fall were difficult to
interpret and categorize. Moans with simultaneous tonal components
having no consistent harmonic relationship were particularly puzzling.
Generally, these were treated as simultaneous moans from two whales,
but the last three samples shown (Fig. B-11) could not be treated that
way; they showed too much evidence of dual sound generation in the same
animal. This type of moan plasticity necessitated the subcategories of
~ simple and complex moans with and wlthout pulsive’ and/or harmonic

. characteristics for the fall sample..

In the spring the proportion of simple moans to complex moans was
3:1, as compared with 7:1 in the fall. The frequency and duration
characteristics of the moans were very similar in both seasons. Simple
moan mean frequencies were somewhat hlgher than those of complex moans.
The frequency range (including harmonlcs) in both moan categories was
‘approximately 25 to 2000 Hz for both;seasons. Frequency modulation in
moans was similar in both seasons, with the most common shift being
upward. The fall moan sample showed! fewer downward frequency shifts
and a higher proportion of moans with complex combinations of frequency
inflection. Moan duration ranged from 0.4 sec (definition) to just over
3 sec in all samples with a median duration of slightly over 1 sec.

1

Estimation of Number of Whales From Repetition Interval of Nonsequentiai
Sounds.

It would be advantageous to any study of marire mammals to be able
to estimate population size (and movement) from acoustical data.
Nonsequential sounds that appeared te be produced by one individual
were recorded in both the spring and fall. In the spring (6 May)
recordings, two whales em1tt1ng low frequency simple moans showed
repetition intervals averaging 3.7 and 2.8 min. In the fall data,

there were a pair of similar series wlth average 1ntervals of 1.75 and
1.25 mln. . j

There are many problems inherent 'in attempting to estimate the
number of whales from sound productlon. A few of the more obvious
problems include: ‘

a. Silent whales: Sonobuoys have been dropped in bowhead groups of

20 or more w1th no sounds audlble.

b. Sound clusterlng. Bowhead sounds are often produced in
flurries, followed by long 311ent intervals.

c. Sound masking: The blologlcidln created by phonéting beerded

seals and beluga whales in the spring may effectively mask
bowhead sounds needed for an accurate count of moans.
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With these precautlons in mind, we attempted a trial estimation
using the fall data.

The two simple moan series presented in flgure B-10 ‘had below
average (<140 Hz) fundamental frequencies. Thus far moan series have
been ascribed to one individual when intermoan frequency measures are
similar. In this way, we assume the 1.75 and 1.25 series intervals to
be typical of all fall simple moans with a fundamental of <140 Hz
(ie, N = 778/2 or 389 moans). If we establish 1.5 min as the average
repetition interval, and assume the whales are stationary, then 6.5
whales could have accounted for the 389 lower-than-average frequency.
simple moans recorded in the 90-min sample. If we assume whales may
move in and out of sonobuoy range over a 30-min period, the minimum
number of whales emitting sounds over the 90-min sample would be 3 x
6.5, or approximately 20. If the 389 higher-than-average frequency
moans were made by other whales producing them with similar recurrence
intervals, we might estimate a total of 40 whales emitting simple moans

. and passing within about 2 km of the sonobuoy. Complex moans (fig
- B-11) were produced at a much faster rate; repetition interval averaged

18 sec. Assuming complex moans were produced by other whales, we
estimate 1 to 3 more whales responsible for the 109 complex moans in
the fall sample. The total estimate is about 42 whales passing within
sonobuoy range during the 90 min of recording.

The number of whales sighted was 9, but since whales generally are
at the surface only a short time and the airborne whale observers were
in good position to view the sonobuoy area only a modest fractiom of
the time, it seems possible that moans from about 42 whales were
recorded. On the average, each whale would have emitted 21 moans while
passing through the area within good reception range of the sonobuoy.

Judging by experience with other mlgratlng whales (Cummings et al,
1968), this number of moans per whale seems high. Under better observ-
ing and recording conditions, the greatest number of moans emitted by a
single whale while within hydrophone range was 15, as compared with the
21 we hypothesize in the present case. It would seem that the number

of bowheads producing sounds represented by the recorded moans might be
more than 42.

An important point, previously mentioned, is the proportion of
whales in an area which were relatively silent over long periods of
time. In the case of migrating gray whales, the great majority were
silent as they passed within range of the hydrophones (Cummings et al,
1968). In the cases of humpback whales in Hawaii and Alaska (Thompson
et al, 1978) and right whales in Argentina (Cummings et al, 1972),
the majority of whales in an area during a recording session seemed not
to be producing sounds, although both species are noted for thelr

'loquac1ousness.
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In summary, the number of sounds recorded per unit time in some of
. the fall bowhead recordings suggests ‘that only a small proportion of
the whales in an area were sighted.

Correlation of Sounds With Visual Obsérvation

Recordings were made in the presence of two cow-calf pairs. .In
neither case were there any unusual sounds that could be attributed to
the calf; the variety of sounds seemed no different from the usual.
Similarly, the short intervals of raucous high frequency sounds found
on most of the fall tapes had no observed relationship to behavior.
Overt behavior may have been associated with these sounds, but was
unobservable because most whale activity occurred below the surface and
the whale(s) responsible for the sounds may not have been seen at all.

Sequential Sounds

Sequential moans were unique to the spring recordings. These sound
sequences constituted a simple type of song; very short and unpreten-
tious as compared with the song of the humpback whale (Megagtera
novaeangliae). This simple song had just one theme with basically only
two sounds repeated over and over, compared with the humpback's typlcal
five or six themes, each composed of different elemental sounds in
different patterns or phrases. In duration and complexity the bowhead
song was similar to that of the bearded seal (Ray et al, 1969). The
rising then falling nature of sequences of more than seven moans is
similar to the tonal note description: given by Aldrich (1889). In many
ways it was most similar to sound sequences recorded by the NOSC Arctic
Research Laboratory under ice-covered: Bering Straits in 1970-1972 and
described by Thompson (1978). Although the latter typically had two or
three themes, there were enough similarities in frequency characteris-
tics, sound' element and duration, sound repetition interval, and inter-
song interval that we suspect the Berlng Strait sequences were also
from bowheads. _ i

Sequential Sound Comparisons, Conspecific and Interspecific

On an individual sound basis, the!glide moan and adjunct moan were
essentially the same as some of the sounds we classified as s1mp1e
moans. Ripple moans had no counterpart in 1nd1v1dua11y occurring moans
in this study, but were very similar to certain moans in the 1957
Hawaiian humpback whale song (Thompson et al, 1977), which had a pulse
repetition rate of 20 per sec and principal energy between 200 and 400
Hz. Like ripple moans, many complex moans had pulsed wave form but
with widely varied pulse repetition rate and frequency content.
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The pulsive nature of many humpback whale sounds was described by
Payne and McVay (1971), Wynn et al. (1971), and Wynn et al. (1979).
Wynn et al. (1979). quantlfled the pulsive nature of several categories
of humpback moans, which varied in pulse repetltlon rate from 25 to 440
per sec.

Humpback whales also emit moans essentially similar to most bowhead

moans we classified as simple and to some we classified as complex.
The similarity to bowhead moans is even greater in the sounds of right
whales, Eubalaena australis, which were studied extensively by Cummings
et al (1972, 1974), who described "belch-1like" sounds (pulsating sounds
Eﬁef_he would place in the complex moan category) and "simple" and

"complex" moans, depending upon the number of harmonics (which we would
place in the simple moans category). They also particularly described
pulsive sounds made during underwater exhalations, which were essen-
tially the same as some bowhead simple moans (1974). Payne and Payne
(1971) divided right whale sounds into (1) tonal sounds and (2) atonmnal,
pulsive, or rasping sounds, and pointed out that many sounds exhibited.
similar dual characteristics. We classified moans as simple or complex
according to which characteristic seemed dominant.

Comparison of Spring 1979 With Spring 1978 Bowhead Sounds -

The main differences between 1978 and 1979 recordings of spring
bowhead sounds were (1) absence of any sequential sounds in 1978, and
(2) lower moan fundamental frequency in 1979. In 1979, the fundamentals
of many simple moans were near 30 Hz and the median of all was 90 Hz,
as compared with a minimum frequency of 100 Hz and a median of 145 Hz

“for the 1978 counterpart, "type B" sounds. The median lowest frequency

of a complex moan in 1979 was 70 Hz, as compared with 142 Hz for its
1978 counterpart. '"Type A" sounds in spring 1978 were few in number
and all may have been emitted by the cow of the cow-calf pair (the only
bowheads sighted); the sprlng 1979 sounds were produced by as many as
25 whales (the estimated maximum number sighted in the general area of
recording during the sessions).

In 1979 there were a total of 23 simple moans having fundamentals
in the 30 to 70 Hz range and many harmonics, apparently produced by 4
or 5 whales. These we hypothesize were from mature bulls. There was a
somewhat smaller number of complex moans with very low frequency compo-
nents, which we also hypothesize were produced by mature bulls. Thus
in 1979 the greater sampling 11ke1y included a wide variety of size and
age in both sexes, resulting in more sonlc variety, including components
of much lower frequency.

High Frequency Sounds: Trumpet{ng

" Braham et al (1978) described trumpeting or elephant-like roars from

bowheads during their fall migrations westward past Point Barrow.
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These sounds, which had a pulse-train 'waveform (roughly 50 to 100 pulses

per sec) and had substantial energy up to 3 kHz, were not heard in our

sprlng recordlngs. Very similar sounds, which were described as.
"screeches", were a prominent part of December-January sound sequences

recorded in the Bering Straits, presumably from bowheads and described
by Thompson (1978).

These high frequency trumpeting or screeching sounds were scattered
throughout our fall sound sample. Analysis of 31 of these calls found
them to be high frequency, amplitude modulated calls generally lasting
over a 1-1/2 sec. The function of this call remains unknown.

~ Other Mammal Sounds o ; _ _ _:. .
Bearded seal and beluga whale souﬂds were conspicuous on all spring
recordings. Bearded seal sounds were 'in the form of songs (Ray, 1969).

The beluga whistles and squeals were most apparent at frequencies above
500 Hz. ‘ :

In contrast, fall recordings contained few of such interfering

sounds. Beluga sounds were heard occasionally, but never in chorus. -

Weak ringed seal sounds were occasionally recorded. The most conspic-
uous biological sounds on the fall recordings were slow "knock" trains
recorded on three flights that occurred with, but d1d not mask, bowhead -~
moans ., ‘ '

SUMMARY

Sounds were tape recorded from 15i/to 25 bowhead whales near Point
Barrow in 3 recording sessions during|the 1979 spring migration. On
two of these occasions, one or two whales emitted frequently recurring
sequences of pulsive moans in the 500~Hz region. Succeeding moans in
sequence increased in frequency at the sequence start and decreased
toward the end; the number of pulsive moans in a sequence varied from 5
to 10. Sequences varied in duration from 25 to 74 sec and were
separated by intervals that averaged 13 sec.

Other sounds recorded in spring were moans, simple (tOnal) and
complex (atonal and/or pulsed), which occurred at intervals ranging
from a few seconds to a few minutes. )The fundamental frequency of
nonsequential sounds averaged considerably lower (90 Hz for simple
moans) than in spring 1978, when sounds from a cow-calf pair were
recorded, because some whales in the 1979 encounters, probably bulls,
emitted sounds of lower fundamental frequency. In two concurrent
series of simple moans, the apparent repetition interval was 4 min and
3 min. In general, there was. great similarity between the moans of
bowheads and those of humpback and right whales.
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Bowhead sounds were sampled over a 12-day period during the fall
‘migration. Simple and complex moans were divided into two .types (with
"and without amplitude modulation) to reflect the diversity of the
analyzed moans better. ' No sequential sounds were recorded in the fall.
Unique ‘to fall recordings were high frequency trumpeting or screeching
sounds. These sounds appeared to be similar to those described by
Braham et al (1978). The biological din from beluga whale and bearded
seal sounds present in spring recordings was conspicuously absent from
the fall data. _ . A
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APPENDIX C
AERIAL SURVEY FLIGHTS

This appendix consists of flight tracks 1 through 106, which cover
areas in the northern Bering Sea, the Chukchi Sea, and the Beaufort Sea
during the period of mid-April to early November 1980. Flight tracks
and sighting information are not included for flights made in the
eastern Canadian Beaufort Sea in support of the bowhead tagging
project. Table C-1 summarizes information relevant to the surveys,

such as the number of hours flown and the number of flights in the
study area.

Each flight is represented by a flight track/sighting chart, a
descriptive caption, and a sighting table. Each symbol (e) on the
flight track/sighting charts represents one or more whales. The

“sighting charts and tables include the positions and number of

sightings only for bowhead and gray whales. Individual flight tracks
and positions of sightings for other species are available upon
request. For reference, each flight track caption notes any other
species which were sighted. In addition, the total numbers of marine

- mammal sightings are listed according to species in table C-2. 1In

areas with extremely large concentrations of beluga whales and
walruses, only partial counts were made.

The flight track.captions also describe the general ice conditions
observed, and note whether the surveys included portions of the study
area. The study area included the Beaufort Sea Federal Sale 71 and the
Joint State-Federal oil lease areas, and may be reierred to as the
lease areas in some captions.

Clinometer angles are included in the fall sighting tables, and .
were used to derive an index of abundance for the study area. Aircraft
speed averaged 222 to 259 km/hr (120 to 140 kn) and altitude varied,

depending on the weather, from 30 to 549 m with an average range of 122
to 183 m.




Table C-1. Aircraft/Survey Effort

| Fall

other efforts 26

18

Spring ' 'Summer Total
Number of hours flown  116.5 ©135.5 23,5  585.5
Number of days flown 36 31 49 116
'Dayé down due to
weather 8 ! 6 10 24
Days down due to
repairs R 4 f 6 8 18
Surveys of Joint é
State-Federal area 12 .8 17 37
Survey of Federal Sale 71
lease area "3 : 6 14 23
Transit flights 5 .8 5 18
Flights aborted 3 s 5 13
Flights dedicated to
8 52

- s o am

U WO am

- Em o=



> -

B g‘ g - q

-

i» __

Table C-2. Marine Mammal Sightings.

Spring* Summer*

include possible resightings.

**Partial counts.

Fall* Total*
Bowhead Whale ‘ 314/857 229/685 36/49 579/1591
‘Balaena mysticetus
Beluga Whale 284/3404%* 447599 4/5 332/3755
Delphinapterus leucas .
Gray Whale 2/6 13/50 110/271 123/327
Eschrichtius robustus
Ring Seal 250/765 407206 10/27 300/998
Phoca hispida
Bearded Seal 45/71 " 5/7 10/21 60/109
Erignathus barbatus
Polar Bear 5/9 6/8 21/39 33/56
Ursus maritimus ' '
Walrus 45/695 5/ 5%% 0/0 50/700
Odobenus rosmarus
- *Total number of sightings/total number of individuals. All counts



No bowhead sightings for flight 1, 20 April 1980
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157 156 155
7200 H H 7206
7150 : 7150
BEAUFORT SEA
7140 |4 H 7140
71390 1 7130
7120 7120
7110 7119
7100 7100
7050 7050

FLIGHT 1. 20 April 1980. Flight was northeast of Pt. Barrow. Small
- polynyas and open water were noted.

"cubs sighted.

One female polar bear with 2 small



No bowhead sightings for fligﬁt 2, 23 April 1980
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' 7050
i
: 7040

WAINWRIGHT

7030 |

7020

FLIGHT 2. 23 April 1980. Flight was southwest of Pt. Barrow.
nearshore lead 9 km west of Pt. Barrow was about 10 km long.

One



Number
of Whales

TOTAL 1.

Bowhead Whale Sightings for Flight 3, 28 April 1980

Longitude
(West)

168-03.4

Latitude Altitude Heading

(North) (Meters) - (Magnetic) Behavior and Observations

65-33.3 2000 N-000
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‘POINT HOPE

FLIGHT 3. 28 April 1980. Flight was south from Point Barrow to Nome
to investigate the delay in the migration. There were continuous
nearshore leads from Pt. Hope to Kivalina, with solid ice south of
Kivalina to Cape Prince of Wales. The Bering Straits had open water.
One bowhead was sighted south of Cape Prince of Wales.



Number Longitude
of Whales (West)

"1/ 168-45.5

1 . 168-48.5
2  168-41.6
7 168-44.3
2 . 168-43.9
1 168-30.3
2 168-27.6
3 168-22.8
2 168-19.7
2 '/168-1810
2 168-17.1
2  168-45.4
1 168-45.3
1 168-49.7
2 - 168-52.6
1 168-53.1
1  168-28.2
1 168-26.7
g 168-24.5
2 168-23.5
3 168-22.5
1 168-21.6
3 168-22.0
5 168-20.2
8 168-19.3
8 168-17.3
2 168-15.6
1 188-13.2
" 168-10.5

3 . 168-13.8

TOTAL 89

Latitude
(North)
65-51.1 -
65-50.0
65-51.6
65-51.2
65-51.5
65-52.2
65-52.6
65-52.3

65-51.9

65-51.0

65-50.3
65-49.9
65-50.9
65-50.1
65—&8.2
65-46.1
65-52;4'

65-51.6

. 65-52.6

65-52.8
65-52.7
65-52.5
65-52.2
65-51.8
65-51.7
65-51.5
65-51.2
65-50.2
65-49.4

65-49.7

120

120

120
150
90

90

.9

90

90

90

90

90

90"

100

'
fe
¥

Bowhead Whale Sightings for Flight &4, 29 April

Altitude .
(Meters)

P

- 90"

Heading
(Magnetic)

SE-135 -

W-270

NW-315

E-090

1980

Behavior and Observations

Milling on surface

Milling

Seen in pan ice

Lying still, flippers
out of water
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NS =
5610 |8 . 6610

) CHUKCHI SEA
6600 H K (//;;J/j;' - M 8605
8550 [ 3 S - 41 8550
6540 Cﬁj o - 116540
CAPE PRINCE OF WALES : o
5530 : : 6530
6520 5520
6510 11 6510
8500 H L 6500
6450 6450
6440 : 6440
BERING SEA
5430 |4 : 1 5430
6420 |4 . : 4 5420
6410 |4 S . o 11 5410
6400 M S —

FLIGHT ‘4. 29 April 1980. Flight was to the Bering Straits.
Eighty-nine bowheads, 75 belugas, 6 walruses, and 1 polar bear were
sighted along or within 2 km of the ice edge. One l5-meter bowhead
which had a bleeding back wound was sighted near Little Diomede. Two
sonobuoys were dropped and recordings were made of ambient noise.

- Belugas were sighted at Cape Darby when the aircraft flew west to east

over Norton Sound enroute to Anchorage.

C-11




No bowhead sightings for flight 5, 2 May 1980
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FLIGHT 5. 2 May 1980.

Flew transects of Norton Sound east to west.
ring seals.

Flight was enroute from Anchorage to Nome.

C-13

Sighted 9 walruses and 3

81



Number
of Whales

1
1

12

20

21

TOTAL 85

Longitude
(West)

168-12.9

168-13.0 -
168-10.8
168-17.1
168-19.5

168-21.8

. 168-24.5

168-25.8

© 168-33.5

168-35.8
168-37.8
168-39.4
168-41.8
168-43.2
168-45,1
168-49.5
168-51.8
168-14.9

168-58,2

Latitude
(North)
65-37.5
65-42.9
65-47.8
65-50.4
65-50.9
65-51.1
65-51.4
65-51.4
65-50.9
65-51.5
65-51.7
65-55.5
65-51.1
65-50.9
65-50.4
65-49.2
65-46.5
65-45.7

65-44.1

Bowhead Whale Sightings for Flight 6, 2 May 1980

Altitude
(Meters)

350

350

350

350

350

350

350

350

300
300
300
300
300
300
300

300

-300.

120

120

Heading :

(Magnetic)  Behavior and Observations
NW-330 Breaching

N-360

N-360.

At ice edge ¢

Breaching

Breaching

Milling in grease ice
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aircraft.

recorded.

. 85 bowheads in groups of 3 to 7.

There was no response to the

163 155
= T R s
5620 ' 5520
H CHUKCHI SEA
5680C H = 86C0
a
5540 5549
+3
5520 i1 852
650G Hi BERING SEA 5505
6440 5440
8420 | 1| 5420
. 5490 s SRS T e r e 5400
163 [R5 167 166 165
FLIGHT 6. 2 May 1980. Flew from Nome to the Bering Straits. Sighted

Six whales were sighted in the pan ice 2 km south of the ice
edge. Several sonobuoys were. dropped and ambient levels were
Four walruses and 237 belugas were also sighted.
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" Number
of Whales

TOTAL 121

Bowhead Whale Sightings for Flight 7, 8 May 1980

Longitude  Latitude Altitude ! Heading

(West) . (North) (Meters) ;(Magnetic) ' tha?ior and Observations
167-33.2 65-19.9 300 " SE-135 Side by side
168-49.6 65-49.9 300 |
'168-39.5 1 65-52.3 300
168-37.9 65-52.6 . 300
168-35.0  65-53.3 :300 : Lying still
168-32.4 65-52.9 300 '

-168-31.4 65-52.8 300

168-22.6 65-53.1° 300 b

168-17.6" 65-51.7 300

"168-11.5 65-47.9 300 B

1168-34.2 65-49.4 300 i

168-10.6 65-48.2 300 . 3 groups
168-15.3 65-50.3 300 1

168-17 .4 65-50.2 300 ‘ - 10 groups .
168-18.4 65-48.4 300 .

168-18.5 65-48.3 300

168-18.6 65-48.2 300

1168-26.5 65-47.4 300

168-27.3 65-48.8 300

168-26.7 65-49.3 300

168-26.0 65-50.1 300

. 168-25.5 65-50.8 300 :

168-25.2 65-51.1 300 :

168-24.8  65-51.7 300

168-24.6 65-52.3 300

168-32.8 © 65-52.4 300

168-33.0 65-51.6 300 ' v _
168-33.1 65-51.4 300

168-33.4 65-50. 1 300

168-34.0 65-49.4 300

168-36.5 65-51.4 300

168-36.3 65-51.2 3000

168-33.5 65-48.2 300 3 v

c-16




B

T e e

-

Il
~l
I

169 163
5520 |1 | | 7 | 5620
551G {1 5610
GSQC K 0o
5550 |1 50
5540 |1
5930 |1
i
5520 |
5515
5500 1
5450
5440 - RIS 5
6430 |1
5420 |1 6420
B419 1 - |  hlsat
‘5400 . f..;,....,,fr,.?,n.r,r,.,T.;v 7":itL"}"l"5' ] 5400

FLIGHT 7. 8 May 1980. Flight was to the Bering Straits, east along
the ice edge. Sighted over 1000 walruses. Flew north-south transects

between Cape Prince of Wales and Little Diomede Island and counted 121
bowheads. Dropped sonobuoys  and recorded ambient level.
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Number
of Whales

TOTAL 1

Longitude
(West)

165-13.0

Bowhead Whale Sightings for Flight 8, 8 May 1980

Latitude
(North)

64-09.2

Altitude Heading
(Meters) ' (Magnetic) Behavior and Observations
350 : SE-135 8 meters long
‘ ; :
.
i .
+d
:
;
.
1
\ .
;
C-18
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5520 5520
8500 H = 6500
5440 6440
5420 6420
b
65400 6400
5340 5340
530 6320
5300 H i 6300
167 166
. :.\‘l .
FLIGHT 8. 8 May 1980. Flight included the proposed Norton Sound lease

area. Ice was 6/10,

walruses were sighted.

One bowhead, 60 belugas, 3 ring seals, and 6

c-19
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No bowhead sightings for fflight 9, 12 May 1980
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FLIGHT 9. 12 May 1980. Flight included Norton Sound lease area.
Sighted 23 belugas, 51 walruses, and 1 ring seal.
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Number
of Whales

2
2

TOTAL 73

Bowhead Whale Sightings for Flight 10, 13 May 1980

.4.

Longitude Latitude Altitude . Heading
(West) (North) (Meters) | (Magnetic) Behavior and Observations
167-09.5  65-05.7 600 © $-180 12 meters long
167-15.2  65-09.8 300 , §-180
167-31.8 65-22.7 300 I s-180
168-11.0 65-43.5 300
168-09.1 . 65-47.1 300
168-08.2 65-48.4 300
168-08.5 65-49.2 300
168-12.6 65-49.1 300
168-14.8 65-48.9 300
168-44.8 65-49.6 300 Cluster
168-40.8 65—50,5 300
168-50.7 65-50.7 300 ‘? ' ' In lead
169-08.9 65-46.7 300 ‘
169-14.9 65-44.2 ~ 300
169-07.8 65-40.8 - 300
168-55.6 - 65-33.2 300 '
|
.
c-22.
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5549

CAPE PRINCE OF WALES
5530 1 6530
552 : : 6520
So10 : ‘BERING SEA 5219
6500 H EH 6500
6450 | 5450
6449 6440
5430 !4 H 6430
8420 1 6420
5415 ; ] 5410
"’430'1., ..... e P 5400
170 169 168 167 166 165

FLIGHT 10. 13 May 1980. Flight
Three bowheads were sighted in t
south. Ice coverage was decreas

was from Nome to the Bering Straits.
he Pt. Clarence area, all heading
ing. Many bowheads lying very still

next to the ice edge were sighted 5 km from Little Diomede Island. Two

types of sounds were recorded.
Sighted 73 bowheads; most were 1
One hundred fifty belugas and 72

There was no reaction to the aircraft,
2 m and one was tan or mottled brown.
walruses were also in the area,
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i
Bowhead Whale Sightings for Flight 11, 14 May 1980 '
Number Longitude Latitude Altitude Heading .
“of Whales (West) (North) (Meters) (Magnetic) Behavior and Observations
2 166-07.6 64-23.1 . SE-135
1 166~07.4 64-23.3 .
TOTAL 3
¥
: '
C-24 l
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FLIGHT 11. 14 May 1980. Flight was to St.
"~ bowheads. Eight bearded seals and 717 walr
Flight restricted by severe weather conditi

C-25

_Lawrence Island. Sighted 3
uses were also sighted.
ons. ‘



‘Number
of Whales

TOTAL 5

Longitude

(West)

' 168-09.5

168-16.4

168-07.1

168-04.8

Bowhead Whale

Latitude

(North)
65-40.0

66-00.5

65-48.7

65-51.8

Sightings for Flight 12, 15 May 1980

Altitude ' Heading ' -
(Meters) ! (Magnetic) Béhavior and Observations

Dove
In'smali crack large

enough for head and front
third of body

.
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FLIGHT '12. 15 May 1980. Flight was to the Bering Straits. Ice

conditions were changing. The migration appeared to have started. A

.small 30-m wide lead northeast from Wales contained 2 bowheads. Three

other bowheads were sighted lying still in small polynyas north of the

‘Diomedes. Sighted 364 walruses, 22 bearded seals, 6 ring seals, and

698 belugas.
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No bowhead sightings for flight 13, 18 May 1980

Gray.Whale Sightings for Flight 13, 18 May 1980

¥

Number Longitude Latitude Altitude

. ~ of Whales (West) (North) (Meters)
3 165-26.5 64-30.8 300
3 165-17.3 64=27.9 " 300
TOTAL 6 '
]
C-28
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© 16540 16520 18500
- FLIGHT 13. 18 May‘1980. Near coast by Nome over mudd

gray whales were sighted

within 1 km of the beach.
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Number
of Whales

Longitude
(West)

162-40.8
162-09.2

161-55.1

 161-50.5
161-38.0 -

160-27.7

Latitude
(North)
70-07.6
70-22.7
70-30.8
70-30.6
70-36.1

70-41.6

350

270

‘250

250

250

270

Altitude
(Meters)

C-30

j‘ Heading
(Magnetic)

i NE-045

NE-045

. NE-045

. NE-045

NE-045

NE-045

Bowhead Whale Sightings for Flight 14, 20 May 1980

Behavior and Observations

Dove
Dove
Dove
Do?e

Dove, in grease ice
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FLIGHT 14. 20 May 1980. Flight was north frém Nome to Point Barrdw.
Sighted 119 belugas from Nome to the Bering Straits. Flew the coastal

leads from Kivalina to Point Barrow. Seven bowheads were sighted south
of Wainwright. All were heading northeast.
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No bowhead sightings for flight 15, 21 May 1980

i
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FLIGHT 15. 21 May. 1980.
Barrow. Sighted 1 small u

Flight covered the vicinity north of Pt.

nidentified whale heading northeast in small
polynyas, Two belugas and 21 bearded seals were sighted.
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Bowhead Whale Sightings for‘Fiight 16, 22 May 1980

Number‘ Longitude Latitude Altitude | Heading ‘
of Whales (West) (North) (Meters) . (Magnetic) Behavior and Observations
1 158—19.6V 71-08.4 180 . NE-045 2j3 kn speed, dove
immediately
3 158-46.3 71-04.9 180 NE-045 Close group, dove
2 -158-53.6 71-04.6 240 NE;OQS_
2 .158-56.1 71-03.0 180 NE-045
2 158-25.4 70-56.5 180 NE-045
1 . 158-76.2 70-34.3 120 ‘
3 158-27.8 70~54.7 150 NE—QQS 12 ‘meters long
.2 158-26.1 70-54.1 150 No response to aircraft
3 160-04.9 70-48.6 150 NE-045
2 160-10.2 - 70-47.3 150 NE-045
2 - 160-13.4 70-47.3 210 NE-045
1 -160-13.3 70-46.4 180
1 . 160-44.1 70-43.6 210 NE-045 Swimming shallow
3 161-04.7 70-41.8 210 . NE-045 Dove
) 3 161-12.2 70-41.5 180 NE-045 Dove, pair and single
2 161-13.3 70-40.3. 150 NE-045 Swimming just below sur-
. face, no response
1 "161-11.6 70-40.7 120 NE-045 Swimming just below
surface
2 1160-33.7 70;42.8 180 NE-045
1 .159-27.2 70-54.5 180 - NE-045 On surface, no response
1 158-40.2 71-02.2 150 NE-045 Swimming on surface
1 158-39.1 71-02.2 170 NE-045 7 meters long, swimming
: on surface
1 157-13.4 71-12.3 ‘150 . NE-045 Dove
1 157-12.8 71-13.8 170 NE-045 Swimming on surface
1 156~56.0 71-18.0 170 NﬁLOAS -Hoving rapidly, 0.25 km
- from shore
1 .156~26.0 71-26.7 150 .
I 157-21.6. 71-27.1
TOTAL 44
" i
C-34 -
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FLIGHT 16. 22 May 1980. Flight was 65 km south of Wainwright.

Sighted 44 bowheads mostly near the offshore edge of the coastal lead.
Sighted 57 belugas and 4 bearded seals.
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Number
of Whales

1
1

TOTAL 12

"Bowhead Whale Sightings for Fiight 17, 23 May 1980

Longitude

(West)

156-10.4
155-55.6
155-54.5
155-48.0
155-46.9
155-52.5

155-51.2

156-24.8

156-40.0

Latitude
(North) .

71-30.5
71-32.0
71-31.8
71-32.2
71-32.4
71-32.4

71-31.6

71-76.8

71-22.6

120
150
150
180
120
120

150

170

¢

Altitude
(Meters)

i

Heading
(Magnetic)

NE-040
NE-030

NE-020

Behavior and Observations

Dove
8 meters long

~ “

Biew, dove

15, 12 and 10 meters
long, possible resighting

1 breath every 15 seconds
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FLIGHT 17. ' 23 May 1980. Flight was northeast of Pt. Barrow. Twelve

bowheads were sighted, as well as 479 belugas, 2 bearded seals, and 4
polar bears. '
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Number
of Whales

1

1

TOTAL 46

Bowhead Whale Sightings for Flight 18, 24 May 1980

Longitude
(West)

156-08.6

156-07.1

155-57.6

154-26.2

152-24.6

154=38.9

154-48.0
154-20.0
154-20.9
155-52.2

155-53.1

154-47.7
155-52.6
155-53.0
155-48.1
155-44.0
155-47.0
156-00.4
155-58.1
155-56.6
155-49 .1
155-58.0
156-00.0
155-51.9
155-45..4

155-40.6

Latitude

(North)

71-28.9
71-28.7

71-29.2

71-44.1
71-44.9
71—42.2
71-37.6
71-32.9

71-32.4

71-30.4 -

71-30.1

71-40.6

71-30.2
71-29.7
71-30.4
71-30.4
71-30.1
71-28.8
71-29.9
71-30.1

71-30.6

71-29.4

71-29.6

71-30.4

71-30.1

71-30.7

150
150

150

120

- 150

170
60
60

120

150

180

90
120
120

120

Altitude Heading
(Meters) = (Magnetic)

NE-045
NE-045

. NE-045 -

NE-000
NE-000
NE-045

NE-060

60.

60

90

60

90

90

C-38,

Behavior and Observations

Dove
Dove

On surface; swimming in
30-meter wide lead, dove

Resighting
In 30-meter wide lead
Dove ‘under large ice mass

On surface

White "V" on tail stock,
no response to aircraft

No response to aircraft

it

Resighting

10 and 12 wmeters long

Dove

On surface

13-14 meters long, dove
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t
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705 7050

FLIGHT 18. 24 May 1980. Flew northeast of Pt.
bowheads in narrow leads. No whales seen in lar
Sighted 474 belugas and 4 bearded seals.

Cc-39

Barrow. Sighted 46
ge leads and polynyas.



Number
of Whales

1
4

2

TOTAL 51

'

: o
- Bowhead Whale Sightings for Flight 19, 25 May 1980

Longitude
(West)
156-21.5
156~19.6
155-59.0
155-58.2

155-55.4

155-54.2

155-56.8

155-54.6

. 155-46.6

155-31.8
155-24.3

154-50.9

154-34.8

154-34.3
154-05.2

153-15.8

153-17.9
153-13.9
153-33.6
155-51.9
155-50.7
155-46.6
155-33.3

155-23.4
155-21.2

155-15.8

155-13.3

. 155-14.3

155-39.0
155-39.0
155-51.0
155-52.1
156-15.6

155-21.4

Latitude

(North)

71-27.5
71-28.1
71-29.8
71-30.1

71-30.3

71-30.5
71-30.2
71-30.4
71-31.2

71-32.2
71-32.9

71-33.9

71-32.9

71-33.1
71-31.7

71-31.5

71-31.4
71-31.1
71-30.3
71-32.2
71-31.5
71-31.6

71-32,7

71-33.7
71-33.7
71-33.9

71-33.7

.71-33.5

71-32.6
71-32.6
71-31.4
71-31.3
i1-28.6

71-33.5

Altitude
(Meters)

8 &8 8 8

170

150

150
150
170

170
170

170

170

170
150

180

C-40

Heading
(Magnetic)

SE~150

NE-050
NE-060
NE-060

NE-060

NE-060

Behavior and Observations

12 meters lbng, dove

Dove under ice floe

White patch on fluke

White patch on fluke and
head

‘Brownish, 8 meters long

White spots on back
Swimming close together

‘

Swimming submerged, side
by side

No reaction; swimming
just below surface

‘In small polynya, 9/10

ice, dove
Going under ice
Broken lead area

Swimming on back, white
chin patch up

Possible resighting

13 meters long

Dove, white "V" on stock

Near ice floe

Both 13 meterQ long,
small white tail patch on
one

Possible calf

Submerged

White "V" on tail
pointing towards head on
one: .

Both 13 meters long

Dove under ice

Possible resighting

_ Dove
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FLIGHT 19. 25 May 1980. Flew east to longitude 151° W. Fifty-one
bowheads were sighted in less than an hour. They were sighted in large
pan ice and loose ice instead of in the larger leads. Also sighted 149
belugas and 4 bearded seals.
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Number

of Whaleq

T-

TAL 18

4

Bowhead Whale Sightings for Fqight 20, 28 May 1980

' Longitude

(West)

< 155-09.4
i 154-22.8

154-14.5

154~01.1

150-47.6

150-28.0

152-14.0

152-26.8

154-53.4

" 155-36.4

155-40.4

156-31.5

156-43.2

156-36.7
156-29.4

156-34.1

"Latitude

(North)

71-33.2

71-32.5

71-32.9
71-33.5,

71-32.2
71-16.5

71-25.7
71-25.9
71-33.5

71-37.8
71-37.8
71-75.1
71-23.8
71-21.9
71-25.8

71-26.9

Altitude
(Meters)

120
150
120
150

180

90

C~42

Heading
(Magnetic)

NE-050

- NE-050

- NE-050

. NE-040

. NE-050

NE-030

Behavior and Observations

12 meters .long, 9/10 ice
In open lead, dove
Diving under ice floe
Swimming below surface

Dove under ice in
reaction to aircraft

Out from under ice, then

returned

Dove

_In brash ice, one dove

and one blew

Dove ‘

Open water

12 meters long, dove
Brownish

Dove

Swimming below surface
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- FLIGHT 20. 28 May 1980. Flight was east following the shear line.

Sighted 18 whales west to longitude 148° W. Whales were difficult to
sight due to ice and diving response to aircraft. Flight covered the
perimeter of the Federal Beaufort Sea lease area which was solid ice.
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Number
of Whales

TOTAL 30

Bowhead Whale Sightings for Flight 21, 28 May 1980

Lougitude
(West)

155-07.4

155-07.1

‘154~53.8

154-36.7

154~38.4

154-24.2

153-53.6

152-53.1

152-45.4

152-49.1

152-40.4
152-39.7
151-26.1

150-58.7

©150-48.4

150-01.7

149-31.3
148-54.5

148-16.5

146-44.6

143-47.3

1
i
'
i

Latitude Altitude
(North) (Meters)
71-33.7 180
71-34.2 180
. _ 1
71-34.4 150
71-34.2 150,
71-36.0 170
71-34.7 ° 170
71-34.6 180
¢
71-28,0 . 240
71-28.2
71-28.4 o
71-27.5 ;
71-29.1
©71-24.9
71-23.1
71-22.5
71-20.3
71-26.4
71-27.2
71-34.5
©71-25.6
70-51.5 ’
C-44°

Heading
(Magnetic)

NE-030
NEﬁOGO

NE-060

NE-060

NE-060

NE-060

NE-060

NE-060

Behavior and Observations

14-15 meters loné

14-15 meters long, swim-
ming on surface then dove

14-15 meters long, 0.8 km
from beach -

One with light gray head,
swimming close together

14-15 meters lohg
Near ice edge, dove
Blew, in small polynya

sﬁimming on surface, blew

- Two with white coloration

on heads, submerged

13-15 meters long, sur-
faced into small lead

14-16 meters lomg,’
emerged from ice, dove

14-15 meters long, went
under ice

Lying in small ploynya,
15 meters long

Swimming on surface

13~15 meters long, dove
under ice

Came up in small hole

13-15 meters long, in
small hole

12 meters long

Came up in .small hole,
not in the large lead

‘close by

-
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'FLIGHT 21.

28 May 1980. Flight east to longitude 1440 W. Sighted
30 bowheads and 78 belugas. Most bowheads were headed 060° magnetic.

C-45



Number
of Whales

1

2

s

[X]

"TOTAL 57

Bowhead Whale Sightiugs for Flight 22, 29 May 1980

Longitude
(West)

" 154-25.9

154-49 .4

154-46.9

" 154-50.6
154=45.4

154-51.5
154-50.2

154-44.6

154-39.6
154-49.4

154-44.6

154-37.6

154-46.0
154-51.3
154-54.7
154-47.7

154-51.7

154~46.6

154-42.5

154-32.3

154-21.7

154-18.3

154-14.2

153-48.7

152-53.6

152-35.0
152-21.8

152-15.2
151-58.6

151-56.9

' 152-52,9

151-13.2

151-29.4

151-22.0
151-16.5

151-11.4

151-06.8

Latitude
(North)

71-34.1
71-33.7
71-33.3
71-36.2
71-34.6
71-3.6
71-35.2

71-33.7

71-34.4
71-33.6

71-34.2
71-34.5

71-34.5
71-34.0
71-35.0

71-35.4

71-35.6

71-33.8

71-35.0
71-34.7
71-34.6
71-34.5

71-34.1

71-33.4
71-28.3

71-26.6

71-26.3

71-24.8
71~25.9
71-25.7

71-26.3

71-26.8

71-26.7

71-26.8

71-27.5

71-26.8

71-27.8

Altitude

(Meters)
120
60
90

120

120

90

Heading
(Magnetic)

NE-060

C-46

Behavior and Observations

Lying in émall hole

" Cow with calf, dove

; In open lead

At ice edge

Open vater

Group of 3 swimming on
surface

In n#rrow lead of ice
Surfaced and blew

Half of head white and
tan

Dove with:fluke-atraight
up

Blew

Blew

Emerged from under ice

Weat under ice, one
smaller

Mottled tan and browm

- coloration on head and

brown body, dove

Dove. under ice

At ice edge, lying still
Both with tan coloration
on top of head, 14~16
neters long

Two with tan coloration

on heads, 14-16 meters
long -

White coloration on head,
dove ’

Dove immediately

Both blew and swam on
surface, white on base of

tail stocks

White on flukes

In ice

- White marks on sides of

tail stock, 14~16 meters
long, brown, lying still

14-16 meters, brown,
lying still .

Dove then resurfaced

Light tan mottling onm -
tail stock, dove’

At ice edge, all dove,
.12-14 meters long
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FLIGHT 22. 29 May 1989. Flight was from Deadhorse through Harrison
Bay, to Pt. Barrow, and then east. Sighted 57 bowheads heading 0500
magnetic. Some were brownish with white or gray coloration on heads.
. One cow-calf pair was sighted. Recorded unusual sounds in presence of
bowheads and unidentified whales. Also sighted 276 belugas and 7 ring
seals. ‘

C-47

7150

7140



Number
of Whales

TOTAL 20

Bowhead Whale Sightings for Flight 23, 30 May

Longitude
(West)
151-17.3
151-18.4
151-;8.4
151-22.1

154-~16.9

155-28 .4
155-57.9
152-37.5

152-17.2

152-14.1
- 152-05.5

151-54.6
151-57.8

_151-48.9

150-46.7

Latitude

(North)

71-29.5
71-28.1
71-27.9

71-28.0

' 71-28.7

71-32.2
71-30.6
71-25.1

71-25.5

71-24.2

71-25.7

71-25.5
71-26.4

71-26.1

71-24.3

Altitude

(Meters)

60
60
60
60

60

60
60
60
60

- 60
60

60
60
60

60

C-48;

Heading
(Magnetic)

NE-060

NE-040

NE-060

NE-040

NE-030

1980

Behavior and Observations

Dove under ice

Dove under ice from small
lead

One dove
Swimming at. surface
Resting in small hole

Dove then resurfaced,
mottled tan and brown

On‘sutface in small lead

Both had white coloration
on heads, dove

In small hole
Brown, dove
Dove

Near ice, close together,
not moving
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FLIGHT 23. 30 Méy 1980. Flew from Deadhorse west to Pt. Barrow and

returned east along latitude 71°30' W. The lease area was solid ice,
so we flew north 20 miles. Here a course parallel to the 10-fathom
contour was selected. This area contained small lead systems.  Twenty
bowheads and approximately 155 belugas were sighted traveling in the
direction of between 0300 and 045° magnetic. The bowheads and

belugas were in separate groups. Two bearded seals and one polar bear
were sighted. : ‘
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Number
of Whales

1
1

TOTAL 30

Bowhead Whale Sightings for Flight 24, 31 May 1980

Longitude
(West)

146-50.8

© 146-50.1

146-50.3

146-47.1

146-44.8

146-31.9
146-16.4
146-14.9
146-14.0
146-06.0
145-58.2

145-54 .4

145-52.4
145-54.7
145-09.8

144-29.1

Latitude

(North)

71-53.4
71-53.8

71-54.0
71-53.9
71-54.8
7i;57.é

71-57.8

71-51.7

71-52.7
71-53.0
71-57.6

71-52.7

71-53.2

71-57.2

71-49.1

71-44.3

120
120
120

90

90

90
120
90

120

.120

120

120
120
120

120

120

Altitude
(Meters)

¢

Heading

T(Magnetic)

| NE-060 -

. NE-060

NE-060

NE-045

NE-060

NE-060

* I NE-050

- NE-060

NE-045

NE-050

NE-060

- NE-060

, NE-050

" NE-050

. NE-060

Behavior andlobsetvations

' Tah spots on head, dove

Dove under ice

One following the other,
vhite mark on tail of one

" White triangle on tail of

one

White flippers, lying
still '

Near ice edge

Moving as a group

Surface swimming

Surface swirming in group

Lying still on surface

Close group, swimming
nearing ice on surface’

Surface swimming

On. surface




148 145 144 142
T e e e e PP SR
H H
23 U BEAUFORT SEA H 73
4 ‘r...
L [
H H
i I
-— i ' li.v -
e T \ : /\ 72
- _\ /’// \\ =
| [ | ]
J | il
s H
1 H
H H
i H
71 bt ' H 71
H H
70 H H 70

FLIGHT 24. 31 May 1980. Flight to area of 71930' N, 148°00' w.
Thirty bowheads were sighted after following small polynayas in a

-045° magnetic direction. Two groups of bowheads, one of 5 and the

other of 4, were moving at the surface with belugas. 1In addition to
the bowheads, 8 bearded seals and 113 belugas were sighted. Sonobuoys
were dropped and recordings were made. '
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No bowhead sightings for flight 25, 2 June 1980
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FLIGHT 25. 2 June 1980. This flight was aborted.
flight, 13 bearded seals and 1 ring ‘seal were sighte
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During this short
d.




No bowhead sightings for flight 26, 2 June 1980
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FLIGHT 26. 2 June'1980 Flew transects that included Joint State-

* Federal lease area. This portion of the lease area was icebound, with

the exception of broken ice patches and some isolated leads. Sighted
95 ring seals, 1 bearded seal, and 1 polar bear.
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No bowhead sightings for

flight 27, 3 June 1980
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FLIGHT 27. 3 June 1980. Flight included the Joint State-Federal and
The lease area to Cape Simpson was mostly

Federal lease areas.

and 16 ring seals.

C-57

‘icebound with isolated leads and fractures.

Sighted 2 bearded seals




Bowhead Whale Sightings for Flight 28, 5 June
: i
Number Longitude Latitude Altitude | Heading
of Whales - (West) (North) (Meters) . (Magnetic)
1 145~52.5 71-28.4 180
TOTAL 1 :
i
s

' ]
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1980

Behavior and Observations

White coloration on head
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FLIGHT 28. 5 June 1980,

This flight included the area between
71°920' N and 71°40' N.

. : ~Flight transects were east from 71020° N
148°00"' W to 71°930' N, 144°51' W. Ice coverage was all greater v
i;:i - than 9/10 with scattered small leads and holes. Sighted 59 ring seals,

31 belugas and 1 bowhead. Sonobuoys were dropped, but no marine mammal
sounds were recorded.

]
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Bowhead Whale Sightings for Flight 29, 6 June 1980

i
Behavior and Observations

Dove in responsé to
aircraft

Dove, 12 meters long
‘Tan fluke; dove

Some tan markings, dove

At end of narrow lead

- - ‘n .i
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FLIGHT 29. 6 June 1980. Flight north and east centered on latitude
71°30' N. The first leg of the flight was from Deadhorse through the
center of the eastern part of the Joint State-Federal lease area. The
ice coverage was greater than 9/10 with some small leads. Sighted 5
bowheads. One had some tan markings, the others were basically black.
All dove immediately as we passed over them. Their general heading was

060° magnetic. Also sighted 2 bearded seals, 26 ring seals, and 15
belugas.
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Number
of Whales

1
1

TOTAL 5

Bowhead Whale Sightings for Flight 30, 7 June 1980

Longitude

(West)

147-40.0
144-17.3

144-11.8

144-10.0

/

Latitude
(North)

71-32.4

71-38.3

71-38.5

71-39.0

Altitude
(Meters)

150

150

Heading
(Magnetic)

.- NE-060

c-62

Behavior and Abservations

Dove, in small polynya

White fluke, dove, in
small lead

Blew

" Oue with white coloration

on head, dove

N
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. FLIGHT 30. 7 June 1980. This flight was north of the Joint State-

Federal oil lease area. The ice coverage was estimated at 7/10, with
many leads. Five bowheads were sighted, one with white coloration on
the head, another with white markings on the fluke. A sonobuoy was

dropped and sounds recorded. Also sighted 40 belugas, and 171 ring
seals. ' :
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No bowhead sightings for flight 31, 10 June 1980

 C-64
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FLIGHT 31. 10 June 1980.
" migratory route.
and 1 polar bear were sighted.

N . e
xxxxxxxxxxxxxxxxxxxxxxxxxx

BEAUFORT SEA 7200

7210

7150
7140
7130
7120
7110
7106
7050

7040

r| 7030

7020
7010
7000

6350

No bowheads were seen.

Flight was to the.area of the suspected
Six belugas, 45 ring seals,



No bowhead sightings for flight 32, 11 June 1980
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FLIGHT 32. - 11 June 1980.

lease area. The ice coverage was greater than 9/10 with fractures and

148 " 148 147 . 146

Flight was north of Joint State-Federal

small leads. Slghted 141 ring seals and 66 belugas.
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No bowhead sightings for flight 33, 13 June 1980
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FLIGHT 33. 13 June 1980.

143 148 147 146

Flight was north of the Joint State-Federal

- lease area. Ice coverage was greater than 9/10. Sighted 98 ring seals.
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No bowhead sightings for flight 34, 16 June 1980
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FLIGHT 34. 16 June 1980. Flight was north and east of the Joint

P State-Federal lease area. The ice coverage was greater than 9/10, with
'lﬁ some fractures and minor leads. Fifteen ring seals were sighted.
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'No bowhead sightings for fiigﬁt 35, 19 June 1980
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FLIGHT 35. 19 June 1980. Flight included the Federal lease area and

north. Fog restricted visibility. The ice coverage was greater than
9/10 with many refrozen fractures and leads. Seven ring seals were
sighted. : ' :
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No bowhead sightings for flight 36, 21 June 1980
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FLIGHT 36. 21 June 1980. This flight included the perlmeters of the

Federal and Joint State-Federal lease areas. The lease areas were

‘icebound.

Inside the Barrier Islands river runoff was ev1dent Four

ring seals were sighted.
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¢
Bowhea‘d Whale Sightings for Flight 37, 23 June 1980
Number Longitude Latitude Altitude Heading
of Whales (West )" (North) (Meters) ' (Magnetic) Behavior and Observations
1 144-47.5 71-30.4 150 : Breached in hole
1  144-50.0  71-29.5 . NE-060 - Blew 'and dove
1- 145-31.2 71-21.6 15 © NE-050 . Dove
TOTAL 3 )
¢
;
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FLIGHT 37. 23 June 1980. Flight was north of the Joint State-Federal
lease area. Ice coverage was greater than 7/10 with many small

fractures and leads.

Three bowheads were sighted.
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Number
of Whales

TOTAL 2

Bowhead Whale Sightings for Flight 38, 27 June'1980

Longitude
(West)

144-51.4

146-05.5

Latitude
(North)

71-19.9

71-34.4

Altitude
(Meters)

c-78

Heading
(Magnetic)

NE-045

NE-360

Behavior and Observations

Dove

Brown head, white tail

‘stock, dove
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FLIGHT 38. 27 June 1980. Flight was north

lease area. 1Ice coverage was greater than 7
extensive small leads. Two bowheads were si
head and white markings on the tail stock.

- 360° magnetic. Also sighted 33 belugas and

Cc-79

of the Joint State-Federal

/10 with many holes and
ghted. One had a brown
This whale was heading
3 ring seals.



No bowhead sightings

for flight 39, 1 July 1980
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FLIGHT 39. 1 July 1980. Flight included the perimeters of the Federal
and Joint State-Federal lease areas. The area inside the Barrier

Islands and within the influence of the rivers was ice
occasional grease ice. This ice-free area extended fr

offshore. The ice outside this area was estimated at- 7/10 and had some

holes and well defined small leads. No marine mammals
during this flight.
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free, with
om 1.1 to 5.1 km

were sighted

7120

7110
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No bowhead sightings for flight 40, 5 July
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PLIGHT 40. 5 July 1980. Flight was north of the Joint State-Federal

lease area. 1Ice coverage varied from 7/10 to 9/10 with many holes and

small leads. Eight ring seals and 1 polar bear were sighted.
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No bowhead sightings for flight 41, 9 July 1980
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FLIGHT 41. 9 July 1980. The flight was terminated after an hour

because of poor visibility due to fog.
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No bowhead sightings for flight 42, 10 July 1980
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FLIGHT 42. 10 July 1980. Flight was terminated due to fog. Two
bearded seals and 39 ring seals were sighted.
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No bowhead sightings for flight 43, 14 July 1980
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FLIGHT 43. 14 July 1980. Flight was through Federal and Joint

~ State-Federal lease areas. The ice coverage varied from open water
with some floes to 7/10 to 9/10 coverage. The ice appeared to be
breaking up inside the Barrier Islands. Three ring seals were sighted.

~
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No bowhead sightings for flight 44, 15 July 1980
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FLIGHT 44. 15 July 1980. Partial transects of Federal and Joint

State-Federal lease areas were flown.

open water to 8/10 and 9/10 coverage. On the ocean side of the Barrier
Islands, there was much open water with floes of various sizes present.

No marine mammals were sighted.
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Ice coverage was variable, from-



No bowhead sightings for flight 45, 15 July 1980
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FLxguT'as.» 15 July.1980. 'Plight aborted due to fog.
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No bowhead sightings for flight 46, 19 July 1980

c-94



—

= - 7 3 E ) e -

- 2% b — e

o,

W
)
- L)

(@)}

~
155 164

e e ol i e st poe e
= '

LTl ] 3
h \\ l.
—
ﬁ TN _
\\\.\

NORTON SOUND

LS S il

i R
< ;> L
3 /\r.a\/-\
d H
1 i

A0S EUUD-ih A S SUD SO S (N SN SA Sk B § L I ATER sl st & b - < 1 DM Sl Gpi Suln AU Sy i ANRS Syl APUie SRR S S SRR AP S S AR §
[ i G e 1 I " 1

FLIGHT 46. 19 July 1980. Flight was from Anchorage to Nome via Norton

_Sound. There were no sightings in Norton Sound.

¢
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No bowhead sightings'forbfﬁight 47, 20 July 1980

'

Gray Whale Sightings for Flight 47, 20 July 1980

. Number Longitude *  Latitude Altitude

of Whales (West) (North) (Meters)
1 © 166-22.5 §s-29.3 300 ,
1 166-22.5 68-29.3 300 (
1 166-14.1 68-45.5 300
1 ©166-14.1 68-49.1 300
1 160-44.3 - 70-22.9 - 300
1 159-54.6 70+44.6 300
1 159-78.9 70—53.§ 4 520
1 159-11.5 70-55.0 520
1 158-53.1 70-57.6 300
1 156-53.4 71-14.0 450
" TOTAL 10 ’

FLIGHT 47. 20 July 1980. Descriptipn,cbntinuedi

Gray whales were sighted in three locations: mnear Point Hope, Cape
Lisburne, and Pt. Barrow, with intermediate sightings in between. The
gray whales near Point Hope and Cape Lisburne were within 2 km of the
beach. Sexual or social behavior, in addition to feeding, was noted.
Clouds of mud in the water were estlmated to cover an area of at least
3 km. Pods of up to 5 whales with close body contact were seen. There
-was little responsé to the circling alrcraft. The whales near Pt.
Barrow were less than 1 km from the beach and appeared to be feeding in
5/10 ice coverage.

" Beluga sightings were made during this coastal flight. The most
southerly sighting was near Point Hope. Belugas were sighted near gray
whales, in some cases almost touching. ' - :

Open water conditions were present until south of Point Hope, where the
first small pan ice was noted. Northwest of Cape Lisburne the ice
coverage was estimated at 7/10,. at whlch time walrus 31ght1ngs became
common but were not counted.
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FLIGHT 47. 20 July 1980. Flight was from Nome to Deadhorse. Coastal

surveys from Point Barrow to Deadhorse were not possible due to heavy
fog. See facing page for sighting descriptions.
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FLIGHTS 48 through 51 (21 July - 24 July) were in support of whale
tagging efforts in the eastern Canadian Beaufort Sea.
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~ No bowhead sightings for flight 52, 25 July 1980
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FLIGHT 52: 25 July 1980. Flight included Joint State-Federal lease
area. Area was covered with 7/10 ice. One bearded seal and 1 polar

bear were sighted.
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No bow_héad sightings for fi_ight 53, 26 July 1980
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JFLIGHT 53. 26 July 1980. Flight was in support of radio tagging
project. One polar bear was sighted.
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No bowhead sightings for flight 54, 27 July 1980
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FLiGHT.Sﬁ. 27 July 1980. Flight included parts of Federal and Joint

State-Federal lease areas.

Flight deviated due to fog.

were sighted. One.ring seal was sighted.
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No bowhead sightings for fiight: 55, 28 July 1980
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FLIGHT 55. 28 July 1980. Radio tracking flight between Deadhorse and

Banks Island.




No bowhead sightings for fl‘ight 56, 29 July .1980 -
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FLIGHT 56. 29 July 1980. Flight included Federal and Joint State-
Federal lease areas. The ice consisted mainly of small and medium

floes interspersed with occassional large floes, all with extensive
surfacé puddling. Three ring seals and 1 bearded seal were sighted.
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FLIGHT 57. 2 August 1980. Flight was from Deadhorse east. towards

- Demarcation Point. Ice was 5/10 to 9/10 west of Flaxman Island;
eastward the water was open. No sightings were made. Two sonobuoys
were dropped. No sounds were recorded.
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No bowhead sightings for fiight 58, 5 August 1980
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FLIGHT 58. 5 August 1980. Flight included Joint State-Federal and
Federal lease areas. 1Ice consisted mainly of small and medium floes
with an occassional large floe, all showing extensive surface
puddling. No whales were sighted. Seven ring seals were sighted.
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Twenty:two days between 5 August and 27 August were spent in support of
the radio tagging project in the eastern Canadian Beaufort Sea.

On 22 August a return flight was made from Tuktoyaktuk to Deadhorse.
“Brash ice was present offshore from approximately Demarcation Point
west to Prudhoe Bay. Numerous groups of pinnipeds and 1 sighting of 3
polar bears, a female with 2 yearling cubs, were made.

Between 22 August and 27 August the aircraft was in Anchorage for

maintenance.




No bowhead sightings for flight 59, 27 August 1980
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FLIGHT 59. 27 August 1980. Flight included Harrison Bay in the
Federal lease area. No sightings due to restricted weather.,
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, V_No bowhead sightings for flight 60, 29 August 1980
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FLIGHT 60.

Federal lease areas.
averaged 5/10.

153 lSa

29 August 1980.

Flight included Federal and Joint State-

‘Ice coverage ranged from 1/10 to 9/10, but
One ring seal was sighted.

\
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No bowhead sightings for flight 61, 30 August 1980
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FLIGHT 61. 30 August 1980. Flight was from Deadhorse to Herschel
Island. " Brash ice and old broken floes were present with 5/10 to 7/10

coverage. There was open water around Herschel Island. Six ring seals
and 1 polar bear were sighted. ’
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Bowhead Whale Sightings for Flight 62, 4 September 1980

Number Longitude Latitude Altitude - Clinometer Heading
of Whales (West) (North) (Meters) Angle - (Magnetic)  Behavior and Observations
1 142-013 . 70-00.9 180 ' NE-070 . ,7/10 ice, 5 km off shore.
TOTAL 1 o
t
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FLIGHT 62. 4 September 1980. Flight was from Deadhorse to Tuk toyak tuk

in support of radio tagging project. One bowhead was sighted.
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No bowhead. sightings for flight 63, 5 Sei:tember 1980
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FLIGHT 63. 5 September 1980.v Flight included Federal and Joint

State-Federal lease areas. One pinniped was sighted. Brash ice ‘and
old floe ice coverage ranged from 1/10 to 8/10. '
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No bowhead sightings for flight 64, 8 Septgmbef 1980
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FLIGHT 64. 8 September 1980. Flight was from Deadhorse east to

 Herschel Island and back to Deadhorse. Brash ice and broken floe ice
were present throughout the entire transect in concentrations that
ranged from 1/10 to 9/10 coverage. The ice was close to shore from
Barter Island east to Herschel Island. Brash ice completely encircled
Herschel Island and was present in Pauline Cove. One dead beluga and 1
group of 3 polar bears were sighted. :
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Bowhead Whale Sightings for Flight 65, 9 September 1980 '
Number Longitude Latitude . Altitude Clinometer Heading o
of Whales (West) (North) (Meters) Angle (Magnetic)  Behavior and Observations 7
2 147-27.6 71-27.2 : w-270 ' Sighted from Jeanette
Island
TOTAL 2 l
| .
I . !
.) I
i .
b H '
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FLIGHT 65. 9 September 1980. Flight was to Jeanette Island to
photograph the stranded bowhead. Two bowheads were sighted from the
'island 1 km offshore, heading west at an estimated speed of 1.5 kn.

oy o am am

. Cc-129

Fog prevented resighting of those whales from the air.
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FLIGHT 66. 10 September 1980. Flight was from Deadhorse to Inuvik and
back to Deadhorse with a stop at Beaufort Lagoon. Ice coverage varied
from 2/10 to 9/10. One ring seal was sighted.
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* .No bowhead sightings for flight 67, 11 September 1980
1
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FLIGHT 67.
lease area.

11 September 1980.
Flight was aborted due to fog. No sightings.

Flight included the Joint State-Federal
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Number
of Whales

TOTAL 9

Longitude
(West)

138-50.4
141-25.8

142-47.6

142-53.5

- 142-43.4

142-43.4

142-52.6

Bowhead Whale Sightings for Flight 68, 14 September 1980

Latitude
(North)
70-04.6
69-52.8

70-05.8
70-06.6

70-03.4
70-03.4

70-07.4

Altitude
(Meters)

450
400

400

400

360

360

400

Clinometer
- Angle

22

45

23
23

18
40
38

Heading
(Magnetic)

SW-250

S-180

E-90°

E-90 -

5-180

SE-160

|

* Behavior and Observations

10 meters long

‘Possible feeding activity’

Mud trails in water,
possible feeding activity

3 km fromvshore, possible
feeding activity

' Dead bowhead, whale boat
. alongside
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FLIGHT 68. 14 September 1980. Flight was from Deadhorse to
Tuk toyaktuk and back to Deadhorse via Barter Island, Beaufort Lagoon.
Nine bowheads were sighted near the coast just east of Barter Island.

Eskimos had taken 1 whale. There was evidence of feeding by other
whales.,
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FLIGHT 69. 15 September 1980. Flight included the Federal and Joint
State-Federal lease areas. No sightings.
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Number
of Whales

f

Bowhead Whale Sightings for Flight 70, 16 September 1980

Longitude Latitude Altitude Clinometer

(West) (North) (Meters) Angle
147-04.6  70-23.6 300 18
138-45.5  69-35.6 160 12

; | . c-138

Heading
(Magnetic)

NW-315

N-360

Behavior and Observationsg

Swimming in open water

All dove

- -I -’7 -



-

[ )

BT | e Ak e e i o
. i
1 - ) - . g

L — -

— —

- &
'-’

143 146 144 142 ' 140
B e o e o e S St SV SUPUUR Ul ST RS Ots S SouPs PO S i Suommey s Sppeevny pu
J i
! i
i
H H
+ H
H H
4 4
L H
o H
n H
_E T 70
H o
1 I
! H
H M
: |
FLIGHT 70. 16 Seﬁtember 1980. Flight was from Deadhorse to Beaufort
Lagoon along the 10-fathom line. One bowhead was sighted on the
surface heading north. Flight continued from Beaufort Lagoon east to
Herschel Island. Three bowheads were sighted 1 km northwest of
Herschel Island. Flew Joint State-Federal lease area on return. -
' c-139 ' ' )
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‘No bowhead sightings for flight 71, 17 September 1980
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FLIGHT 71. 17 September 1980. Flight included the Joint State-Federal

lease area but was aborted due to heavy fog.
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Bowhead Whale Sightings for Flight 72, 18 Sepfember 1980

Number Longitude Latitude Altitude Clinometer

of Whales (West) (North) .  (Meters) Angle
1 145-52.0 70-11.5 300 51

4 ’ 143-30.0 '70-00.5 ’ 300

TOTAL 5

1
|
i
C-142

Heading
(Magnetic)

w-270

E-090

Behavior and .Observations

Dove, 3 km off Flaxman
Island

Dove, possible repeat '
sightings, one had white
coloration on head with
brownish body
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FLIGHT 72. 18 September 1980. Flight was from Deadhorse to Beaufort
Lagoon. One bowhead -heading west was sighted east of Flaxman Island.
Four bowheads were sighted about 3 Km north of Beaufort Lagoon. One of

these was brown with whxte or gray head. No sightings on return flight
to Deadhorse.
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Bowhead Whale Sightings for Flyight 73, 20 September 1980

¥ '
Number Longitude Latitude Altitude Clinometer Heading l
of Whales (West) (North) (Meters) - Angle (Magnetic). Behavior and Observations
1 148-46.5 70-43.2 100 124 NW-315 | Dove l
TOTAL 1 ‘ .
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FLIGHT 73. 20 September 1980. Flight included the Joint State-Federal
lease area. One bowhead was sighted heading northwest. A sonobuoy was
dropped which transmitted a couple of bowhead sounds. One polar bear
was sighted. 1Ice coverage estimated at 7/10. .
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‘No bowhead sightings for flight 74, 20 September 1980
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FLIGHT 74. 20 September 1980. Flight included Joint State-Federal

lease area.

Dropped three scnobuoys and recorded bowhaad soiinds, Pack

ice was at approximately 71°0%' N. i«-ensive new ice present. No

sightings.
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Number
of Whales

TOTAL 2

Longitude
(West)

142-42.0

142-36.5

{

Bowhead Whale Sightings for flight 75, 21 Septémber 1980

Latitude Altitude - Clinometer

(North) (Meters) Angle
70~03.6 300
70-02.1 . 300

iv

* Heading

(Magnetic)

i

Behavior and Observations

Dove
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FLIGHT 75.° 21 September 1980. Flight was from Deadhorse to Beaufort
Lagoon, then north to the pack ice at 71°928' N. Two bowheads which
appeared to be feeding were sighted 1 km north of the lagoon. A
sonobuoy was dropped but no sounds were recorded. No sightings were
made on return leg to Deadhorse. One polar bear was  sighted.
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Number -
of Whales

1

TOTAL 1

Longitude
(West)

147-05.0

I
i
Bowhead Whale Sightings for Flight 76, 22 September 1980
Latitude  Altitude - Clinometer Heading L :
(North) (Meters) Angle (Magnetic) Behavior and Observations
70-31.8 ’ 120 5 NE-300 In grease ice
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FLIGHT 76. 22 September 1980. Flight
Barter Island to assist and supply the
included the Joint State-Federal lease
was sighted. Ice coverage was 7/10 in
sighted.

c-151

was from Deadhorse east to
food study project. Survey '

area. One bowhead heading west

most areas.

One ring seal was
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Number
of Whales

TOTAL 1}

Ldngitude .

(West)

148-39.2

Latitude
(North)

70-35.3

-Altitude
(Meters)

300

Clinometer
Angle

i

Bowhead Whale Sightings for Flight.77, 23 September 1980 - v ;

0

C-152;

Heading-

(Magnetic)

NW-300

i

Behavior and Observations

In grease ice, dove
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FLIGHT 77. 23 September 1980. Flight was from Deadhorse east to
support the food study project, then west to survey the Federal lease
area. One bowhead was sighted, heading northwest. Eight polar bears
and 3 bearded seals were sighted. Ice coverage was 7/10.
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No bowhead sightings for fligﬁlt 78, 24 September 1980
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FLIGHT 78. 24 September 1980.

lease area. Two polar bears were sighted.
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Flight included the Joint State-Federal



Number Lorigitude
of Whales (West)
1 147-05.6

2 149-42.7
i .

2 136;47.8

1 146-25.1

1 - 146-37.0

TOTAL 7

Bowhead Whale Sightings for Flight 79, 25 Septemﬁer 1980

Latitude Altitude

(North) (Meters)
70-35.3 . 300
70-53.1 200
70-29.8 300
70-27.8 300

70-76.9 150

Clinométer
Angle

11~

12 -

12
30

40

C-156

Heading
(Magnetic)
NW-1300

NW-300

SW-240
SW-240

SW-240 '

Behavior and Observations

Dove after 2. blows

White coloration on heads,
dove

In lead, dove
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FLIGHT 79. 25 September 1980. Two flights from Deadhorse included the
Joint State-Federal lease area. Three bowheads were sighted on each

flight. All were heading 240° magnetic.
had white or gray coloration on the head.

Two whales were brown and
A sonobuoy was dropped and

good sounds were recorded. Two more whales were sighted near the
sonobuoy drop location after the survey was completed. These were also
heading 240° magnetic. Eight ring seals and 5 bearded seals were

also sighted.
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. Number
of Whales

TOTAL 1

Bowhead Whale Sightings for Flight 80, 28 September 1980

Longitude Latitude Altitude . Clinometer Heading '

(West) (North) (Meters) Angle (Magnetic)  Behavior and Observations
146-047.6  70-24.5 150 20 E-270 In open water, dove
; .
1
{
{
A i




BEAUFORT SEA

FLIGHT 80. 28 September 1980. Flight included the Joint State-Federal
and Federal lease areas. One bowhead was sighted heading 270°
magnetic. Ice conditions changed so that open water was observed along
- the 10-fathom line. Elsewhere, ice coverage was 7/10 to 9/10. One
ring seal and 5 polar bears were. sighted.
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No bowhead sightings for flight 81, 30 September 1980

c-160




4 " +
1111111111111111

xxxxxx

BEAUFORT SEA

and returning to Deadhorse.

FLIGHT 81. 30 September 1980. Flight was from Deadhorse through the
Joint State-Federal and Federal lease areas north to the pack ice edge,
east to Demarcation Bay along the pack ice edge, then west along the
10-fathom line through the Joint State-Federal and Federal lease areas,

Ice coverage was 7/10 with a lar

near Barter Island. Five ring seals were sighted.
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Number
of Whales

TOTAL 3

Longitude
(West)

144-02.0

147-09.2

147-09.2

Latitude Altitude

(North) (Meters)
70-13.1. 150
70-41.6 120
70-41.6 120

“" Bowhead Whale Sightings for Flight 82, 2 October 1980 .

Clinometer
Angle

05
03,

11,

C-162

Heading
(Magnetic)

SW-260

W-270

W-270

Behavior and Observations

In lead

In small opening in ice,

‘dove

.Dove
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- FLIGHT 82. 2 October 1980. Flight was from Deadhorse to Barter

Island. On return one bowhead heading 270° magnetic was sighted.
Survey included the Joint State-Federal lease area. Two bowheads were
sighted. The lease area was covered with 7/10 ice. _One polar bear was

sighted.

C-163



No bowhead. sightings

Vi

for flight 83, 3 October 1980

' C-164,
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- FLIGHT 83. 3 October 1980. Flight aborted due to severe ice
conditions.:
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No bowhead sightings for flight 84, 5 October 1980
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FLIGHT 84. 5 October 1980. Flight aborted due to weather conditions

and failure of GNS.
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Number
of Whales

1

TOTAL 1

Lbngitude
(West)

153-10.0

i

Bowhead Whale Sightings for|Flight 85, 6 October 1980

Latitude Altitude Clinometer Heading _
(North) (Meters) _Angle (Magnetic) Behavior and-Observations
: {
71-18.0 150 13 w-270 ‘ Dove
{
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FLIGHT 85.
lease area.
7/10. :

6 October 1980,
Sighted one bowh

Flight from Deadhorse included the Federal

ead heading 270° magnetic.

C-169

Ice coverage was

7150

7140
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7120



Number Longitude
of Whales (West)
1 . 151-09.%
1 151-09.5
2 151-09.5
TOTAL 4

Bowhead Whale Sightings for Flight 86, 6 October

Latitude Altitude

{North) (Meters)
71-12.3 300
71-11.5 300
71-11.5 260

Clinometer
Ang}e

12
“81
33

Heading
(Magnetic)

W-270

w-270

- W-270

1980

Behavior and Observations

In lead

‘Dove

Dove
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FLIGHT 86.
Sighted 4 bowheads all headin

10-fathom  line and north following leads in the ice.
cow-calf heading 250° magnétic.
along the 10-fathom line.

6 October 1980. Flight included the Federal lease area.

g 270° magnetic. Flew east along the
Sighted beluga
Ice conditions had opened up '
One ring seal was sighted.
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Number
of Whales

2

TOTAL 2

- r

Bowhead Whale Sightings for Flight 87, 8 October
Longitude  Latitude Altitude Clinb@eter Heading
(West) (North) (Meters) Angle (Magnetic)
147-39.9 = 70-50.2 180 21 W-270
¢
{
}
C-172

1980
Behavior and Observations

'Secdnd.spotted while cir~
cling; dove

P
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7110 317110
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t‘f
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6350 |§ 6350
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FLIGHT 87. 8 October 1980.
and Federal lease areas and t

. Sighted two bowheads heading

- C-173

Flight included the Joint State-Faderal
hen west along the 10-fathom line.
270° magnetic. Ice coverage was 7/10.



Number
of Whales

TOTAL 2

Bowhead Whale Sightings for Flight 88, 9 October 1980 -

Longitude Latitude Altitude Clinometer Heading

. (West) {North) (Meters) Angle {Magnetic) Behavior and Observations
152-07.7 71-14.6 270 s " NwW-305 Cow-calf ‘pair, in small
. hole in ice, dove
i
C-174
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FLIGHT 88. 9 October 1980. Flight included two surveys of the Federal

lease area.

sighted.

Sighted a 13- to 15-m cow and a 4~ to 5-m calf bowhead
Four polar bears and 1 bearded seal were
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No bowhead sightings for flight 89, 11 October 1980
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FLIGHT 89.

..........

I
T

BEAUFORT SEA -37050

4l 7010
7000

11| 6950

11 October 1980.

Survey aborted due to weather conditions.
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' No bowhead sightings for fiight 90; 12 October 1980
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FLIGHT 90. 12 October 1980. Flight included Federal and Joint State-

Federal lease areas. One sighting of 2-polar bears was made. Ice
coverage ranged from 7/10 to 8/10.

1'5-179.
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FLIGHT 91. 13 October 1980. Flight included Federal and Joint State-

Federal lease areas. No sightings. Ice coverage ranged from 7/10 to
9/10. '

N
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~ No bowhead sightings forrflig‘ht 92, 14 Octéber 1980

c-182

- - ‘-‘ -‘
y |



72

71

70

154 152 150 148 146 144

S /S5 S E——. S -t I —t B SPROECUE RIS SO MU S ] ettt 4=

i :
Jted ™
. BEAUFORT SEA :
n 1
1 PT BARRO 1
i I
H ’-
e H
LM@ |
-D o H
" Q )

I VA YAy, i
H . ‘ H
foe® ; . 1
;, ) o w},, - ¥ RTER IS !
I Id “ . : . ‘ ¢ /‘ »—- « L
E D} ‘7” DEADHORSE % 7 H
] " °, ﬁ
: ;? ."I }l T ¥ ﬁL. i A }1T1 L + lﬁlﬁTJ I L J‘l }

" 154 152 159 148 146 144

FLIGHT- 92. 14 October 1980. Flight included Joint State-Federal and

Federal lease areas. No whales sighted.
seals, 2 polar bears, and 1 grizzly bear were sighted.
ranged from 7/10 to 9/10.
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Two ring seals, 2 bearded

Ice coverage
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~ No bowhead sightings for flight 93, 15 October 1980

1
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FLIGHT 93. 15 October 1980. Flight was from Deadhorse north of Joint
State-Federal lease area. One sighting of 2 polar bears was made.

rcoverage averaged about 8/10.
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" No bowhead sightings for flight 94, 21 October 1980
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FLIGHT 94. 21 October 1980.

Island and back to Deadhorse.

polar bear were sighted.
. ice.

Eleven ring seals, 1 bearded

c-187
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Flight was from Deadhorse to Herschel

seal, and 1

Ice coverage ranged from 6/10 to 9/10 solid



No bowhead sightings for flight 95, 22 October 1980
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FLIGHT 95. ' 22 October 1980. Flight was from Deadhorse west to Pt.
Barrow through the Federal lease area and back to Deadhorse. One polar

bear was sighted. To the west of Pt. Barrow, the sea appeared to be-
free of ice south of 71918.5' N, 156955.7' W. ' ‘
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No bowhead sightings for flight 96, 24 October 1980
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FLIGHT 96. 24 October 1980. Flight was from Deadhorse through the
Joint State-Federal lease area and back to Deadhorse. Two pinnipeds
were sighted. ‘
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. No bowhead sightings for flight 97, 25 October 1980
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FLIGHT 97. 25 October 1980. Coastal flight from Deadhorse to Nome.
Low fog extended from Prudhoe Bay, around Point Barrow, and south to
around Icy Cape. The Chukchi Sea was covered with 9/10 new ice and
open water from Icy Cape to just north of Cape Lisburne. From this

‘point on, the sea was generally open, with sea state ranging on the

Beaufort scale from 2 to 5. No whales or polar bears were sighted.
Three sightings of 3 individual pinnipeds were made.-
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No bowhead sightings for flight 98, 26 October 1980

Gray Whale Sightings for Flight 98, 26 October 1980

Number Longitude Latitude Altitude

of Whales (West) (North) (Meters)
14 168-33.1 65-25.4 - ,360
2 168-51.0 65-30.6 300
8 169-00.0 65-30.0 330
1 168-35.1 65-29.8 330
1 168-00.0 . 65-50.0 330
1 168-01.5 65-50.2 300
~ 1 166-30.0 66-18.1 300
1 168-20.5 66-31.3 300
TOTAL 29
|
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FLIGHT 98. 26 October 1980. Flight was north of Bering Straits.
Thirteen sightings of 29 gray whales and 1 unidentified whale were

-made. No ice was present.
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No bowhead sightings for flight 99, 27 October 1980

[

Gray Whale Sightings for Flight 99, 27 October 1980

Nuﬁber
of Whales

Longitude
(West)
167-52.6
1168-03.0
168-18.2
168-29.0
168-43.0
169-36.7
169-24.0
169-08.7

168-37.3

168-26.9
168-20.0
168-33.9
168-56..2
168-58.7
169-07.2

169-15.4

169-18.6 - -

169-33.0

169-40.9

169-50.2
169-45.8
169-37.6

169-21.6

169-21.6 -

169~21.6

. 169-43.7

Latitude
(North)
j6h—12.h
64-16.1
64-09.0
64-11.7
64-09.7
' 64-22.2
64-23.9

. 64-25.0

64-25.3 -

'64-24.4
164-25.4

Y64-46.8

- 64-45.6

64-45.4

64~45.6

64441

64-43.3
64-42.2
64-41.4

64407

64-41.2

64-40.6

64-39.1

64-39.1

64-39.1

 64-37.1

Altitude
(Meters)
450
300
300
360
-3§o
.300
300
330
1
300
290
© 300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

300
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FLIGHT 99.° 27 October 1980. Flight'was‘soﬁth of Bering Straits.

Twenty-six sightings of 68 gra
made. No ice was present.
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y whales and 1 unidentified whale were



Gray Whale Sightings for Flight 100, 28 October .1980

Number
of Whales

5

TOTAL 20

+

No bowhead sightings for flight 100, 28 October_‘1v980

Longitudé
(West)
'168-25.8
168-46.5
168-49.2
169-00.3
169-05.0

169-00.3

Latitude
(North)
65-06.2
65-01.4
65-01.5
64-58.2
64-51.4

64-53.3

c-198

Altitude
(Meters)

180

210
210
210
240

600
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FLIGHT 100. 28 Octdber 1980. Flight was north of Bering Straits,

coastal to Pt. Hope. Six sightings of 20 gray whales and 1 sighting of
1 pinniped were made. No ice was present.
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' ~No bowhead.sightings for flight 101, 29 October 1980

4

v

Gray Whale Sightings for Flight 101, 29 October 1980

Number . Longitude :Lat'itude Altitude
of Whales (West) ‘(North) (Meters)
. ; r
2 168-53.1 65-58.7 270
TOTAL 2 | _
.’.
i

- ¢-200
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FLIGHT 101. 29 October 1980. Flight was north of Bering Straits. One
sighting of 2 gray whales was made. No ice was present.

™
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“No bowhead sightings for flight 102, 30 October 1980

Gray Whale Sightings for Flight 102, 30 October 1980

L

Number Longitude ‘Latitude Altitude

of Whales (West) {North) (Meters)
1 169-10.6 le4-57.0
1 169-14.0 64-44.8
1 169-10.8 164-56,2
TOTAL 3 A
c-202
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FLIGHT 102. 30 October 1980. Flight was to the Bering Sea. Three gray

whales and 1 pinniped were sighted. One sonobuoy was dropped. No ice
was present.

”
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No bowhead or gray whale sightings for flightb 103, 1 November 1980
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FLIGHT 103. 1 November 1980. Flight was to the Bering Sea and Norton
Sound. No sightings. No ice was present.
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No bowhead sightings for fligﬁt 104, 2 November 1980°

Gray Whale Sightings for Flight 104, 2 November 1980

Number Longitude Latitude Altitude
of Whales (West) ~ (North) (Meters)
1 '168-27.5 66-03.0 270
TOTAL 1 ' ’

i
1
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2 November 1980.
One gray whale was sighted.

ice was present.

FLIGHT 104.
Straits.
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No bowhead sightings for flight 105, 3 November 1980

. Gray Whale Sightings for Flight 105, 3 November 1980

Number
of Whales

i

TOTAL 11

Longitude
- (West)

172-50.5
172~44.6

172-37.0

170-36.1

168-11.4

168-04.4
167-54.2

167-50.9

Latitude
(North)

' '63-35.4

| 63-29.3

- 63-29.6

- 63-06.5

. 63-53.1

63-55.8

63-58.1

- 63-58.8

Cc-208

Altitude

(Meters)
270
300
300
309
300
240
?70

240

'
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FLIGHT 105. 3 November 1980. Flight was to St. Lawrence Island.
Eleven gray whales and 1 unidentified whale were sighted. One walrus
was sighted. One sonobuoy was dropped. No ice was present.
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No bowhead sightings for fli:ght 106, 4 November 1980
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o ) Gray Whale Sightings for Flight 106, 4 November 1980

Number Long itude Latitude Al cif.u“de *  Number Longitude . Latitude Altitude
of Whales (West) - (North) (Meters) Jof Whales (West) (North) (Meters)
25 168-641.3 64-37.4 300 S 2 168-47.8 . 65=15.5 300
3 169-34.0 64-34.6 300 ; 3 ' 168-53.4 © 85-15.1 300
2 169-38.9 64-34.4 300 o 2 - 168-33.1 65-24.5 300
1 169-47.0 64-36.8 300 - 2 168-32.0 - 65-21.0 } 300
- 169-50.7 64-34.8 300 1 168-33.7 65-16.2 - 300
1 © O 169-57.5 '64-35.2 " 300 ' 2 168-34.9  e5-14.7 300
1. 169-59.5 64-45.7 300 Lo 168-38.0 65-10.3 300
1 169-59.3  64-46.4 00 S ' 168-39.1 65-07.2 300
1 1%0-00.:. sa-ae.% 300 - : 1 168-40.2 65-04.3 300
2 169-51.3 6_4;55.0 300 ; 6 168-40.4 " 65-03.2 300
1 169-46.5 64=54.9 300 i 5 168-41.8  65-01.7 300
6 . 169-31.3 64-55.0 300 3 _ 168462.9 64-59.0. 300
3 169-19.7  64-55.1 300 | 2 168-43.6 - 64=56.9 300
2 169-13.2 64-55.1 - 300 ° 1 168-44.4 64=54..4 300
2 169-07.3 64-55.2 300 , v 1 168-44.7 | 64-52.7 300
3 169-01.8  64-55.4 300 \ 1 168445.1 64-50.5 300
3. 168-49.7 64-55.5 300 } 1 168-45.3 | 64-09.2 300
L 168-45.1 64-55.6 300 1 168-45.7 64=45.9 300
1 -+ 168-38.5 64-55.6 300 . ' 1 168-46.2 " e4-63.1 300
2 . 168-36.3 64-55.6 300 ‘ 2  l68-46.4 64-41.7 300
3 - 168=30.0 64-56.0 300 . 3 168~46.3 64-39.0, 300
2 168-15.0 64-56.2 300 ! 1 168-45.6  64-36.5 300
1 168-14.3 65+16.5 300 1 168-46.4 7 66-34.0 300
2. 168-20.8 65-16.1 3001 : 2 168<47.9 ~ 64-31.7 300
1 168-26.9  65-15.7 300 : 1 168~4h.5 64=30.3 300
1 168-31.8 65-15.3 300 . TOTAL 122

.2 . i68-39.1 65-15.6 300
c-210
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(FLIGHT 106. 4 November 1980. Flight was to the Bering Sea. Sighted
123 gray whales, one of which was dead. One pinniped was sighted. One
sonobuoy was dropped. Small amounts of grease ice were present.
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