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ABSTRACT

e

Gray whale distribution and sound production hus been studied while

conducting aerial surveys for endangered uha Zes in amtic uaters. Gray

uhale distribution extends from Bristol Bay in the BePing Sea, to the Baille

Islands in the eastern Beaufort Sea. A concentration of feeding u.hales occurs

seasonuZly in the northern Bering Sea betueen St. &#rence Island and the

Beri-ng StraitJuith estimated densities to 0.26 whales/nmi2. There is an

indication that smalle~, juvenile grcnj whales may m+gpate furthe~ north and

be less involved in feedi~;than adults. Sounds Pecorded in the ppesence

of feedizgigmy #hales vepe primarily metallic knocks emitted in series.

These knocks averaged 963 Hz, 106 ms with an average 1/140 ms repetition

rate. Other sounds included grunts, moans and miscellaneous high fpequency

pops ● Grunts and moans ave~g+d 388 Hz, 344 m and 325 Hz, 913 msjrespectivelg.

Miscellaneous sounds were feu in number and not systematicaZZy analysed.

A complex moan is ppesented  having divergent tonal components within one sound.

ii
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Figure 1. fiedetetined -transect blocks in the Beaufort, G7uikehi  and northern

Bering Sea.

Figure 2. Gmzy vhale sightings in 1980.

Figure 3. Gray whale sightings in 1981.

Figure 4. Gray @hale tith mudphne made while feeding.

●
Figure 5. Gray whaZe with semi-circular mudphme ring.

a

Figure 6. Spectrogram of metallie knock series. Note broadband character

(to 4 kHz) and short duration (~= 106ms). The f~eque~ of

mczrimum amplitud? averaged 550 Hz in the 4.NOV sanpZe (6a),

1853 Hz in the 17 MAY smple (6b), and 963 Hz overall.

Figure 7. Spectrogram of tuo pairs of grunts. Note naxrou bandwidth (to 1.2 kllz),

longer duration (~ = 344 m-s) and Zouer mean frequency (~ = 388 Rz).

Figure 8. Spectrogram of tio moans. Note mean fundamental frequezeg about

325 Bz and approximate 1 s duration.

Figure 9. @ectrogram of ho eomplex moans. iYote nearly simultaneous double

fundamental component; the ZOWP band averaging 300 Hz and 808 ms,

the upper band averaging 525 Hz and 686 ms.
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INTRODUCTION

Gray uhaZes (Eschrictius robustus) migrat~ into the Bering, Chukehi and

Beaufort Seas each smer, primarihj to feed. Gray uhales are frequently

sighted as far ncm%east as Pt. BaPPo#, Alaska (71° 23’ N, 156° 257 W) uith

rarer sightings along the northern coast of Alaska to Barte~ IsZa-nd (70° 08’ N,

143° 35’ W) (llaher,  1960). The extreme easte~ly site record in arc-tic Maters

was 3 gray uhuZes seen betieen %ktogaktuk, Canuda and the BaiZZe Islunds in

the eastern Beaufort Sea (Rugk and Fraker, 1981).

Sounds produced by gray uhales huve been reeo~ded and described for migrating,

captive and feeding uhules (Eberhardt and Evans, 1962; Asa-Dorian,  1967; (1.unmings

et alz 1968; and Fish et al, 1974), and

grunts, moans, blou sounds, bubble-type

LkzhZheim and Sehempp provide a detailed

reports in this volume.

have been onomatopoeicalZy  -termed growls,

signuls,  clicks and metullic knocks.

review of published gray uhale acoustical

The distribution and sound production of gray uhaZes ha been studiedby the

llkzval Ocean Systems Center (NOSCI uhile conducting aerial surveys for endangered

whales in are-tie waters in 1980 and 1981 under the auspices of the Bureau of

&znd Management (BLM) (LjungbZad, 1981; Ljungbhd et al, 1982). Sounds produced

by gray #hales feeding in the northern Bering and Chukehi Seas

in the course of these studies. The recorded sounds described

for gray whales in arctic Maters. These data provide va~&le

gray vhale habitat utilizatwn patterns and behavioml ecoZogy

most range.

have been recorded

here are the first

information on

in its n.mthern

1
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METHODS

Study area and aerial surveys

The BLM

abutice of

since 1980.

mysticetus),

has funded NOSC to determine occu~renee, distribution and rehtive

endangered vhales in the Beau fort, Chz&hi and nom%ern Bering Seas

These studies have been primarihj

though ikita huve been gathered..on

AeriaZ surveys have been used as the best

focused on the bovhead ohale (%laena

@aY Vhles tihenever possible.

means for sampling such a large

area ovep a shopt period of time. Aerial surveys may be classified into one of

three types: 1) transect surveys in predetermined blocks (FiguPe 1) with randomly

determined turning points, fZom to assess distribution and estimate Pelative

density, 2) search surveys, fZom in areas ofmcxcim probability of sighting

tihales to observe behaviop and recopd sounds and 3) coastal surveys, pPimariZy flown

to assess distribution and when Peloeating to a new field station.

l%e aircpaft used tias a Grumman %Pbo Goose ppovidedby the Office of AizvPaft

Services, Depmt?nent of the Intericv, Anchmage, Alaska. It was equipped with a

Global Nmigation System (GNS) uhich has 0.37 km/h ppecision  ppoviding  continuous
●

position upcilziing  and transect turning point ppogzwnning. Surveys MePe usually

fZom. at 153m, but uepe adjusted with ueathep to maximize visibili~. Altitude

●

uhiZe cipcling to observe behaviop and Pecord whale sounds

varied betieen 222 and 296 km/h.

For all gzwy uhales sighted the following information

ave~aged 300m. Air speed

was recopded whenevep

possible: time, position coordinates, aircraft altitude, numbep ofanimaZs, true

heading, estimated suimming speed and behaviop of the vhales. An inclirwmete~

angle, used uhen derivi~ an index o-f abundance, vas taken when the sighting was

* abeam of the aimpaft.

markings and to PecoPd

Photogmphs  uere routinely taken to eatalogue distinctive

behaviop patterns.

w
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F{gure 1. Predetetined transecti  bZoeks in -the Beawfort, Chukchi
and no~thern Bering Sea.
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Sound Recording and Analysis Equipment

Sonobuoys  Mere used successfully to recoz=d gray uhule sounds in the

northern Bering add Ch.ukc%i

which contains a hydrophore

designed to be dropped from

Once in contact tith uater,

The parachute assembly then
●

Seas. A sonobuoy is a passive listening system

array and a VHF transmitter. Sonobuoys  are

the aircraft by means ofa ro-tochute  or parachute.

a seauater-activated battery energizes the unit.

jettisons and the hydrophore array drops to a

preselected depth of 18.2 to 91.4 m (60 to 300 ft.). 7bo types of sonobuoys,

AR/SSQ-41A and AN/SSQ-41B uith respective frequency responses of 10 Hz to 4 kHz

●

arid 10 Hz to 15 kHz Mere used.

Most sonobuoys Mere dropped

monitored for 0.5 -to 1.5 hours.

diving anddphunes evident as

near gray uhales that Mere feeding am.d

Feeding activity vas inferred by frequent

the u%ales brought bottom sediments to the

surface. The sounds picked

to a VHF broadband receiver

output of which was coupled

of 30 kHz. Recordings

Sounds uere first

up by the hydrophores uere amplified and transmitted

(Defense Electronics GPR-20) on the aircraft, -the

to a NAGR4 SJ recorder with a frequency response

make at 9.5 cm/s (3 3/4 ips).

aurally reviewed at recorded speed. Those sounds

judged to be of sufficient intensity to permit anatysis (signaZ/noiseZIO dB)

oere bonverted to continuous hard copy spectrograms using a Spectra:~ Dyrmnies 350

reaZ time analyser. Analyzing ban~dth vas O to 5 kHz. Gain settings from

O to +30 dB Mere used to mdmize

analyzing system uas flat from 50

parameters Mere measured from the

spectral chrity. The response of the

Hz to 20 kHz. Sound frequency and duration

spectrograms.
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RESULTS

Gray WhaZe VLstribution

Gray uhaZes vere sighted from Bristol Bay to Pt. BaPPov in 1980 and 1981.

A total of 326 grays oere seen in 1980 (Figure 2); 546 whales uere counted in

1981 (Figure 3). More gray vhales uere seen in 1981 than 1980 primarily due

to aetiaZ survey effort. In 1980 more surveys were concentrated in areas off

Alaska’s north slope, while in 1981 aerial survey effort was more equally

divided between the Beaufort

Additional sightings made in

conducted bg Alaska Fish and

Sea and the Chukehi and northern Bering Seas.

1980 and 1981 on aerial surveys of BristoZ Bay

Gane biologists (per. comm., Lowry, 1982) Wep.e

added to our sightings (Figures 2 and 3) to supplement the distribution data

for both years. TotaZ gray vhule sigh-tings  in Bristol Bay on these surveys

Mere 32 whales seen between 16 April and 23 June 1980) and 41 whales sighted

be-lmeen 7ApPiZ and 7May 1981.

@ay uhales were seen both near shore and in offshore pelagic Maters

throughout the summer of 1981. Gray whaZes uere seen within 0.5 km of shore

on both deep and shallow gradient beaches, such that they were in wa-ter from

3m to 40m deep. Some places uere so shallow the whales appeared to be lying

on the bottom. Deep water coastal areas where grays were seen include areas

just north of Cape P&me of Wales, Cape Lisbme and Icy cape. G%a+s were also

sighted in pelagic waters 40 to 60 m deep and in up to 3/10 ice concentrations.

The headings of feeding w?uzles  were random, but the headings of swimming

whales in pelagic waters were generally north (330° to 30° true) or south ( 150° to

210° true). Whales sighted near the coast we~e usually heading along the coast

sw+mming either north or south.

Most gray whales in the northern Bering and southern Ch-ukchi Seas (below

69° N latitude) were

phones became useful

seen with mud plumes indicating feeding (Figure 4). Mud

sighting cues, as association of these traiZs with gray

4
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Figure 2. Gray vhule sightings in 1980.
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Figure 4. Gray uhales uith. mud p lwne made uhi Ze feeding.
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whale sightings was approximately 85% over the course of our surveys. These

brown phmes also attraei feeding birds (Harrison, 1979) that aid sightability,

but dissociate within five minutes and so are a very temporary sighting cue.

We occasionally saw mud plumes

a patterned feeding strategy on the

the rings are formed by one animal,

in semi-circular rings (Figure 5) indicating

part of the gpays. We do not know if

or several foragirg together. A CiPCU?.UP

or semi-ciPc-uZar  feeding pattern might serve to concentrate benth.ie infaunu.

Hypothetically, motile crustacea (primarily amphipods) once disturbed may ju.rp

amnj from a gray uhale feeding ‘rpit” and so become more concentrated inside a

gray uhale feeding ring. This strategy may parallel the bubble-net feeding

pattern of hmpback uhales (Meqap tepa novangeliae), uhich serves to concentrate

their pknktonic preg.

A concentration of feeding gray uhales vas seen in Zate October and early

Yovembep 1980, in the northern Bering Sea betieen St. Lzurenee Island and the

Bering Strait. This area is caZled the

of feeding gray uhdes #as noted in the

(see Figures 2 and 3). This gray whcle

344 km2 (100 nmi2) Panging from 63° 30’

Ch.irikov Basin. A similar concentratioii

same area from May through August, 1981

feedi~ ground covered approximately

N to 66° 00’ N latitude and 167° 00’ W

to 170° 00’ W Zongitude. A special transect mey block was flown over a

section of this area ( 65° 121 N - 63° 281 If / 16P 20f W - 168° 401 W ; see dashed

line rectangle, Figure 3) in 1981.

ReZative Density and Abundance in the Chirikov Basin_

Relative abundance and density estimates were derived for gray vhales in

the Chirikov Basin using strip transect, method 1 described in Estes (1978).

9 Estimates Mere cahuZuted by blocked areas (see Figure 1) to better utilize all

flight effort. A conservative str-ip uidth of ”@pPoxima-teZg  0.5 km (463 m) uas

used to maximize the probability that all individuals were counted within the

strip boundaries.

5
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Figure 5. Gray uhale oith semi -cireulczr  mud plume ring.
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7%2 abundance

lou of O to a high

density in bZoek F

estimates ca.ZcuZated  for the nine areas ranged from a

of 447 gray uhales for block F (Table 1). Estimated

.2
uas 0.26 uhalesfn.m .

Size, Behavior and Distribution

Most gray vhules seen in the nor-them C7zukchi Sea (north of 69°N) in

1981 we~e suimming or resting rather than feeding. Estimated suiting speeds

averaged 2 to 3 knots. Moreover, the g~ay uhales seen in the northern Chukchi

●

~peared smaller then those seen feeding in the

TQ compare size and behavior ofvhales, Me

sightings into a northern group (north of 69°N)

69°N) .

of the

onZy 6

due to

of

in

T?W mean estimated size of the northern

Chirikov Basin.

divided our 1981 gray whaZe

and a southern group (6~N to

group uas 11.11 m f 1.72, that

southern group, 22.22 m ~ 1.98. Unfortunately,. size vas estimated on

itnimals in the northern group, thus statistical comparison uas forfeit

smalZ sampZe size.

Behavioral conpzrisons  were limited to reZative percentages aZso because

small scmpZe size in the norhtern group. Table 2 presents behaviors seen

the ho groups. If sightings where no behavior uas noted are removed, we

find: 88% of the #hales in the northern group were swimming, 11% were resting

and none were seen feedi~; whiZe in the southern group: 63% Mere noted as
●

feeding and only 34%uere .wirruning. From these preliminary data ve hypothesize

●

that smalZer tjuviniZe uhaZes migrate furthe~

involved in feeding than fuZZ groun aduZts.

Sounds Recorded Near Feeding Gray lL?aZes

morth in summer and are less

Gray whales were recorded in the northern Bering and Chukchi Seas in

1980and 1981. Sound recordings made of gray uhaZes feeding near King IsZand

in 1980, and in the Chukchi Sea (20 km SW of Pt. Hope) and Norton Sound in

1981 were chosen for analysis because they contained relatively ZittZe cvrbient

6
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95% confidence
Track survey Gray whales Density (E) Variance

Block
Abund<nce

Area (nmi2) s2@, Varian~e interntil
(nmi) counted in strip (no./nmi2) Var (T) Var (T) around ?

B 2388 50.3 0 O*O o 010 0 (04)

c 2388 573.8 46 .049*.018 .00031 117*36.8 1357,0 (40-193)

D 3071 559.9 5 .005*.O12 .00016 16134.6 1194.4 (-54-87)
E 3071 469.9 71 .094*.033 .00106 288?92.2 8500.7 (97478)
F I 707 400.7 131 .262*.102 .01048 447*152.9 23375.0
G

(1 17-778)
736 178.0 9 .028*.020 .00039 21i12.7 160.1 (-7-49)

o 3296 372.8 0 Oio o Oto o (o-o)

P 3296 341.0 2 .003*.002 .00000 lo~6.o 36.6 (-4-23)

Q 3296 372,7 2 .003*.002 .00000 9-+5 ,7 32.9 (4-21)

Table 1. Gray whale relative abundance and densit y estimates for nine survey blocks in the Chirikov Basin.
Strip with used = 463 m.
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Table 2. Comparative beh@iore of gray tihales north of 69°N, and between 63°N and 69°N.

1-;””’
-------- ---. . . . . .-. ,.. -—-- —....—.—- -.—. ~ 47

. . . .---— — —
Behavior Feeding \ Resting / Dove Swimming N

Mi.ssi~ .—

-~

_-—. .__-. .-. .—— —— —.

0 1 10 8
70RTH GROUP 12

57% 5% f - 38% 21
(north of 69°)

A- 11% i- 882 9
.. . . . . . . . . . . . . . . . . . . . .-. . - . . . . . . . . . ------- . . . . i. ... - .-

1

,+. - . . . . . . . . ----- . . . . . . . .- . . ..—

96 3 2 5 2
SOUTH GROUP 54

26% 46% ! 1% 1% 25Z 207
(63°N- 69°N)

&.- 63% 2% 1% 34%
1

153
;.—. ———-—--------------- .—— .-. . . . . ---- — -—

(~removed)

~—
~—

—- -..-—- . . . . .
— .. —- .-. .— —..-
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noise. ~onobuoy locations for these recordings are no-ted in ~igzc~es 2 and

Sounds were eZassified to fou~ types: metaZZic knocks, grunts, moans

and miseeltiaeous sounds. Metallic knocks were usually emitted in sepies

3.

called bursts. Bursts we~e defined as a series of metallie knocks uith inter-

knock silent breaks of less than one second. The frequency at rmzcim amplitude

(aural frequency) and duration uas measuredon metallic knocks. Inter-knock

intervai, burst duration and number of knocks per burst ue~e measured on metaZ2ic

knock bursts. Grunts were beZeh-Zike  sounds vhich occurred alone, in pairs

and sometimes at the endofa metallic knock burst. The duration and frequency

of mazimum amplitude uas measured on grunts. Initial, mid-sound and end frequency,

and dunztion Mere measured on moans. Miscellaneous sounds were the feu that

could not be called moans, grunts OP knocks and uere not systematically amalysed.

They consisted mainly of short, higher frequency pops. Table 3 presents range

mean and stundizrd deviation for all measured parameters on each sound type.

Metallic knocks far outnumbered any other type of SOUnd. These sounds

uere short (Z = 106 ins), broadband (to 4 kHz), tith. a mean maxinnun-wnplitude

frequency of 963 Hz (Figure 6). Inter-knock intervals were quite variable (0-955 ins).

but averaged 140ms. Metallic knock bursts Zusted  as long as 19 s, averaged

less than 3 s anduere as short as 0.25 s. Bursts vere comrisedof 2 to 69

seperate knocks and averaged about 12 knocks per

h%en the metallic knocks recorded from gray

were compared with those recorded from ohales in

uere noted in frequency ofmoximum amplitude and

in sound duration. The metallic knocks recorded

in maximwn-amplitude  frequency and had

recorded from grays near King Island.

these differences to be significant at

7

a shorter

series.

whales near King Island in 1980

the florton Sound in 1981, difference:

inter-knock interval, but not

in Norton Sound Mere

inter-knock interval

The results ofa t-test (Table

the .001 level.

highe~

than tihose

4) shou
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Sound Type Measured Parameter N Range xfSD

Maximum amplitude (Hz) 330 238-2584 962.62 ? 652.66

Duration (ins) 1530 45-227 106.38 f 23.20

Metallic Knock Interval (ins) 1379 0-955 139,64 f 161.34

Burst duration (s) 127 0.25-19.05 2.76 ? 2.84

Number knocks/burst (n) 127 2-69 11.86* 11.30

Grunt
Maximum amplitude (Hz) 19 136-748 388.3 ? 143.0

Duration (ins) 19 245-588 344.4 * 86.1

Initial (Hz) 14 102-578 308.4 f 154:1

Moan
Middle (Hz) 14 102-544 352.1 * 121.2

End (Hz) 14 170-544 325.62145.3

Duration (ins) 14 621-1519 91 3.4? 259.8

Initial (Hz) 2 442-578 51 O*96.2

Middle (Hz) 2
Upper

374-476 425 f 72.1

End (Hz)5
2 544 544 * o

s Duration (ins) 2 686 686 t o
xa)
z
E

Initial (Hz) 2 238-272 255.0 * 24.0
Middle [Hz)

8 L o w e r
2 308-340 289.0 f 24.0

End (Hz) 2 272-306 324.0 k 22.6

Duration (ins) 2 735-882 808.5 ~ 103.9

Table 3. Frequqncy and duration measures on four gray whale sound types.
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Figure 6. @eetrogram of metallic hock seties. Note broadband
character (to 4 kH.z) and short duration (~ = 106 ins).
The frequency at maximum mplitude ave~aged 550 Hz in
the 4 llOV sample (6a), 1853 Hz in the 17 M.4YsampZe (6b),
and 963 Hz averall.

-. . . ---- . . . . . . ..- . . . . . .- -. . . . .
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Table 4. Comparison af metallic knocks recoyded 4 NOV 1980 and 17 May 1981,

using t-test.

4 .NOV 17 MAY

, }

t-test-- —.—.
N Asl? -N ~~SD t df P.— —-. ______

_-l?@?Ue2!2Y at maxim amplitude (Hz) 229 550 ~ 190 ?04 1853 ~ 338 44.83 331 <4.001—-. —--—-—— ---- .-— - . ..----— . ——_. —__ . _. ___ -
Duration (ms~ 228 109.5 ~ 23 880 114 ~ 25 1.39 1106 >. 100—. —— —-—. —— .—— ---
Interval (ins) 183 240.4 ~ 227 801 138 ~ 146 Z19 982 <.001.—. -.. — —-.—-—— .— —.-. —- .- .- ___________ _____—. . . _

aThis parameter could not be measured on all knocks due to masking of sounds by bearded
seal (Etignatihh barbatus) calls.

-. .._.
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Grunts were longer

ban~idth (to 1.2 WLZ),
(Fib 7.>

metallic knoeks~ Moans

(; = 344 ms) pulsive somds of nurroue~ frequency

uith a Zowr mecm frequency (5 =388 Hz) than the

Mere tonal, frequency modulated {FM) sounds with

funchental energg a-t abwt 325 Hz and an ave?age duration of just under

1 s(~913 ms) (Figure 8). There Uere two moans Me called complex moans

that looked, bu-t did not sound, quite different from other moans. Comp Zex

moans consisted of two divergent fundamental bands ui-th an approximate 100 ms

shift in onset of these components (Figu~e 9). The lower frequeney band

averaged 300 Hz and 808 ms, ohile the higher frequeney component averaged

525 Hz and 686 ms. Each FM band appears to be an independent component and

not a harmonic component of the complex moan. This suggests either dual sound

gene~ation on the part

tiilo uhales. We believe

Mhales.

of one dzzle, or nearly-simultaneous moaas produced by

this is the first report of this -@pe of moan for gray

8
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Figure 7. Spee-t~ogram  of two pairs of grunts. Note narrow banduidth
(to 1.2 kHz], longe~ duration (x = 344 ms) and Louer mean
frequency (z = 388 Hz.).
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Figure 8. Spatpogram  of tuo moans. i’?ote mean fund?ental  frequeney
about 325 flz and approximate 1 s duration.
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Figure 9. Spectrogram of two eompkx moans. Note nearly simultaneous
double funcibmental component; the lover band averaging
300 Rz and 808 ms, the upper band avepaging 525 Rz and
686 ms.
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DISCUSSION

● Gray WhuZe Disttibutiion  and Density

Gray ohales have a patchy distribution over their nortllew range. !l%is

distribution probably reflects patchiness of their favored food source, benthie

●
amph.ipods. Stomach contents of gray uhales taken in the northern Bering and

Chukehi Seas consist primarily of benthie amphipods belonging to tuelve different

genera (Rice and WoZman, 1971: Zimushko and Ivashin, 1979). Nerini (1980) states

●

●

●

that smer distribution of gray uhales in the centraZ Chirikov Basin is

eons-trained by the distribution of prey items.

22,450/m2  for Ampelisca maeroeephala,  have been

Dense beds ofamphipo@s,

samp Zeal. Combining this

abuncknce dirts with our gray A.ale, Chirikov Basin peak density estimate
n

0.26/nmi&, a simple tuo-tier food pyramid may be eontructeduith  the dense

amphipod eomnity forming the broad base.

to

amphipod

of

Size, Behavior and D-isttibution—

OUP preliminary size-distribution and behavioral data suggests that smallep

gray #hales may travel fmther north and spend less -time feeding. Smaller size

generallg PefZeets a youngep age-class (Rice and WoZmon, 1971), thus ve may

hypothesize a diffepent  behavioral ecology for juvenile and adult gray uhales:

juveniZe whales suim furthep north and spend less time feeding in are-tie vatem

than do adult Mhales.

AltemativeZy,  juvenile grag uhales m~ simply be utilizing a mope northerly

and coastal food source than the adults. .Zimushio  and Ivashin (1979) report

that gray whales taken nearshore uere smaller and feeding mainly on the amphipod

Pontoporeia,  uhile larger uhules taken further offshope uere

Both paradigms ~ould eomphment  the late arrival of juvenile

theip tpopical calving Zagoons off B~”a CaZifomia.

feeding on@eZisca.—  —

gray uhales at’

9
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In contrast, ho of the three gray uhales reported by Rugh amd Fraker (1981)

in the eastern Beaufort Sea Mere associated uith mud plumes, apparently feeding.

These whales uere very close to shore in 35 to 40 m deep Mater, near areas of

relatively dense zoobenthos. Whale size uas not estimated on these sightings.

.Zimushio  and Ivashin (1979) ~eport gray vhale abundance along the Soviet coast

to be annuallg mope variable than. that in the centra~ Chirikov Basin region. -

Perhaps juvinile gray uhales exploit coastal amphipod eomnities (and travel

● “ as far north as they need to do so) uhile adults return to predictable dense

amphipod-bed feeding areas.

●

●

Sounds Recorded P?azr Feeding Whales

This report is the firwt on sound production by gray vhales on their arctic

feeding grounds. l’he sounds described are very similar to the knocks, grunts

and moans ~eported for this speeies in other parts of their range. MetaZZic

knock bursts uere the most prevalent sound reeordednea.r  feeding gray whales.

This corresponds with the “metaZZie-sounding  pulse train” and “clicks” described

by Fish et al (1974) fop a captive gray whale and for gray whaZes feeding off

Vancouver Island, Canada. The repeated nature ofmetaZZic knocks suggests a

possibZe eeholoeatory function. Gray whales, being ptimariZy benthic amphipod

gra.zeps, would most likely use sound cues fop bot+om topography scanning rather

than ppey capture. These short duration, pulsed signals, emitted in seties may

serve some orientation fun&ion for the feeding uhale. It is noteuopthy that

gray vhales feeding in florton Sound emitted highep frequenezj metallic knocks

uith a faster repetition rate than those produced by whales feeding in the Chir-ikov

Basin. Perhaps the uhale alteps these characteristics

bottom topography OP sediment type.

The grunts and moans may be social-whale sounds.

of the sound ui-th char@ng

Both sounds u~e rareZy

produced and are longer and of Zooer mean frequency than metallie

thetically,  these sounds may be emitted uhen foraging gray uhales

10

knocks . lYypo-

eneounter one



anothe~. tings (1968) Peports that moans uepe the most common sound recopded

fpcm migpati~ uhules. !Z’Zae.~e+taZ$ie knock sounds vepe not Pepoz+ed from the

m-igpating gmnjs. The complex moans, composed of tuo nearly simultaneous

rwn-ha.pmonie (divePgent)  tonal bands, suggest dual sound generation by one

animal OP neaply simultaneous sound production by ho #hales. Until mope

sounds of this type are available

to theip production or fune-tion.

~~.

for analysis howevep, we can only guess as

GPag uhales feed duping the sme~ months in the

Chukehi Seas uith Pare sightings in the BeaufoPt Sea.

nopthern Bering and

Lupge adult whales

Peturn annually to fopage ovep dense beds of Ampelisea mphipods in the &’hitikov

Basin. Snaller uhaZes appear to swim furthep noz+h and may be less involved in

feeding, OP exploiting an alternate coastal food source. Feeding whales some

times Leuve semi-eimulap mud plume rings that indicates a pattern to theip

fomging.

A short metalZie knock ppodueed in series is the sound most often produced

●
by feeding “gPay uhales in arctic watezw. The feu grunts

Zongep, lower frequen~  sounds ttit may op may not serve

As in the case of misceZZaneous  highe~ fpequen.ey  sounds,

and moans emitted ape

some social function.

there me too feu grunts

● ’
and moans yet analysed to infe~ funet-ion. Continued studij of gray uhale distribution,

dens~ty and be~iop in its ~pthe~ pange till help elu&date habitat utilization

patterns and ‘lead to mope effective management of this population.

11
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