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ABSTRACT 

Behavior of bowhead whales summering in the Canadian Beaufort Sea was observed from an airplane and 
occasionally from shore during 1980-82, mainly during August. Behavior varied between years. In 1980, 
whales alternated periods of socializing with periods of feeding in several different ways: near the bottom (as 
evidenced by surfacing with mud), in the water column (suspected during long dives), and skim-feeding at 
the surface. In 1981, more time was spent apparently feeding in the water column, with some socializing and 
skim feeding. In 1982, almost all activity appeared to be feeding in the water column. In 1980, most whales 
studied were in water only 10-40 m deep. In 1981 they were farther from shore and in> 20m depth, and in 
1982 long (10-30 min) dives were common in depths of 40-600 m. Variability in distribution and behavior 
presumably was related to availability of prey. 

Besides feeding and socializing, we saw sporadic bouts of aerial activity (breaches, tail slaps, etc.) and 
log play. During 1981 and 1982 we observed young-of-the-year calves apparently waiting at the surface 
while adults fed below. In 1982, two such lone calves played with debris in the water. 

During near-surface skim feeding, whales often associated in V-shaped or echelon formations, with up to 
14 animals staggered behind and to the side of each other, all moving in the same direction at the same 
speed, with mouths wide open. We hypothesize that such coordinated movement may increase the efficiency 
of feeding on concentrations of small invertebrates. 

In recent years, much has been learned about 
behavior of several species of baleen whales (e.g., 
Payne 1983). Most long-term studies of whales have 
been carried out during winter, when social inter
actions, mating, and calving occur more often than 
feeding. Recently, however, detailed studies have 
been conducted in summer, when whales are pri
marily feeding (e.g., Dorsey 1983). 

This paper describes the general behavior of bow
head whales, Balaena mysticetus, in the summers of 
1980-82. A companion paper gives a quantitative 
description of the surfacing, respiration, and dive 
patterns (Wursig et al. 1984). This study was done to 
provide background data necessary to interpret 
observations of bowhead behavior in the presence of 
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offshore industrial activities (Richardson et al. in 
press). 

The Western Arctic population of bowheads 
winter in the Bering Sea, and migrate north and east 
to the eastern Beaufort Sea in spring. During sum
mer (late June to early September), most are off 
northwestern Canada in Amundsen Gulf and the 
eastern part of the Beaufort Sea (Fig. 1). In the com
mercial whaling era in the 19th century, many bow
heads apparently summered in the Chukchi and 
western Beaufort Seas off Alaska (Townsend 1935), 
but bowheads are no longer present in significant 
numbers off Alaska in summer (Dahlheim et al. 
1980). The eastern Beaufort Sea is believed to be a 
major feeding area for bowheads (Fraker and Bock
stoce 1980), but previous to 1980 there had been no 
comprehensive studies of bowheads in that area. 

METHODS 

Aerial Observations 

We observed from a Britten-N orman6 Islander air
craft based at Tuktoyaktuk (Fig. 1). The Islander has 
two piston engines, high wing configuration, and low 

6 Reference to trade names does not imply endorsement by the 
National Marine Fisheries Service, NOAA. 
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FIGURE 1.- The eastern Beaufort Sea. 

held color video camera 
1981, HVC-2000 in 1982) connected to a por
table video cassette recorder SL0-340 in 1980 
and SL-2000 in 
the side windows 
bowheads. 

views of 

was to search until we encoun-
and then circle over them as as 

while observations. If contact was 
we searched for another group. We created 

fixed reference about which to circle when 
bowheads were below the surface a 
fluorescein marker. Near the start of most 

of circling above a 
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broadcast underwater sounds to the aircraft, where 

were recorded. 
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when wind 
in more severe conditions whales are dif

to detect and behavior cannot be observed 
While for we 
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and at 185 km/h. While circling over whales, we 
reduced speed to 148 km/h. Bowheads rarely ap
peared to be disturbed by the aircraft when it re
mained at or above 457 m (Richardson et al. in 
press). 

The aircraft crew usually consisted of four biol
ogists and the pilot. Three biologists were seated on 
the right side of the aircraft, which circled clockwise 
during behavioral observations. Biologists seated in 
the right front (copilot's) seat and in the seat directly 
behind it described behaviors. These descriptions 
were recorded onto audiotape, onto the audio chan
nel of the video recorder, and, in 1981, directly onto 
data sheets by a biologist in the left rear seat. The 
biologists in rear seats videotaped whales, handled 
sonobuoys, and kept records. All personnel on board 
were in constant communication through an inter
com. 

While circling bowheads, we usually were able to 
obtain consistent records of 12 variables and types of 
behavior: 

1) Location of sighting (and, therefore, water 
depth); 

2) Time of day; 
3) Individually distinguishing features, if any, on 

whales; 
4) Number of individuals visible in area and 

number of calves; 
5) Headings and turns of each whale in degrees 

true; 
6) Distances between individuals (estimated in 

whale lengths); 
7) Length of time at surface, and sometimes 

length of dive; 
8) Timing and number of respirations or blows, 

including underwater blows; 
9) Possible indications of feeding: mouth open, 

defecation, mud streaming from mouth; 
10) Socializing, possible mating, probable nursing 

by calves; 
11) Aerial activity: breaches, tail slaps, flipper 

slaps, lunges, rolls; 
12) Type of dive: flukes out, peduncle arch, pre

dive flex. 

Descriptions of these behaviors appear later. 
In most parts of this paper we consider only the 

observations under "presumably undisturbed" condi
tions. Bowheads were considered "potentially 
disturbed'' if our aircraft was at< 457 m ASL, if a 
boat was underway within 4 km, or if sonobuoys 
showed that industrial noise was readily detectable 
in the water. The "presumably undisturbed" 
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FIGURE 2.- Hourly distribution of behavioral observation time from 
the air of bowhead whales. 
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FIGURE 3.-Distribution of behavioral observation time from the air 
by depth of water of bowhead whales. The inset shows effort for the 
0-50 m range by 10 m intervals. 

behavioral observations were distributed by hour of 
day and water depth as presented in Figures 2 and 3. 

Shore-Based Observations 

Shore-based observations were obtained in 1980 
and 1981 from the east end of Herschel Island, 
Yukon (lat. 69°35'N, long.138°51'W), andabout225 
km west of Tuktoyaktuk (Fig. 1). A surveyor's theo
dolite was used from a high point (50 m ASLin 1980, 
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90 mASL in on the coast. We used a Wild T1 
theodolite with 6-s accuracy and in 

and a Nikon NT-2A with 20-s accuracy and 
in 1981. Horizontal and vertical 

were later translated to x and y map coor-
dinates_ This transiting R 

is described 
was in use from 19 
23 to 13 

Locations of most whales within a 10 km radius of 
the theodolite station fair weather and 

hours were documented. whales 
l,ierschel Island closer than 5 km 

the 1980 field season, so details of behavior 
were difficult to discern_ In 1981, fewer whales were 
seen, but were closer to rr1ore 
detailed behavioral observations_ 

RESULTS 

The 

In the Beaufort Sea in summer, 
alternate between dives of 

variable and 

then not 

or 
times within a few 

for a time, 
""''~vi,m,,t, to the surface and the 

et aL 

360 

Surfacing and Respiring 

Whales in water than about 30-45 m usual-
ly surface head and blowhole first after a 

-vvith the oriented at some as 
from horizontaL When whales do not dive verv 

in shallow the is less du~ 
to active and the head and tail 
surface at the same time. 

A blow is an exhalation of air a whale_ 
can occur above or below the surface, Surface 
are visible as a white cloud of water spray, 
but may be so weak as to be undetectable_ The first 
blow after a surfacing appears prob-

because it is a more forceful exhalation and 
because water is above the blowholes 
or after On caJm and when 
whales lie at the surface with the blowholes ~"''"'0"'"
the blowholes are and blows may be 
difficult to detect Blows of calves can also be dif
ficult to see, 

Hence we suspect, 
exhalations and inhalations 

in bowhead whales as vvelL 

Diving and Associated Behavior 

The flex is a distinctive concave of 
the back seen several seconds before many dives. 
The whale f1exes its back about 0_5-1 m, so that 
the snout and tail the surface, Considerable 
white water is created at these two 
then still 

vantage as an 
because the flu_kes 
surface from below. 

The flex was seen more often 1980 
1981 or 1982_ it occurred 

to dives well over 50o/o of the time in 1980, 
it occurred 8% of the observations 29 
of 352 
detailed 

in 198L For 1982, we have ~u''"~'d"',H' 
of flexes, In that 

Dives 
average, about hvice as 
flexes ± SD 7_877 ± 
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TMJLE 1.- Dives preceded by a predive flex among noncall 
oowheads early and late August 1982. The frequency of 
occurrence is significantly higher after 19 August (chi-square 
= 4.29, df = 1, 0.025 < p < 0.05). 

Up to After 
19 Aug. 1982 19 Aug. 1982 Total 

Dives with predive f!ex 9 23 32 
Dives without predive 

!lex 49 51 100 
Total 58 74 132 

7.465 min, n = Mann-Whitney U = 97.5, P < 
Five dives were preceded two predive 
with the flexes separated by a blow. Two 

dives were three flexes. We have no 
data on durations of dives following multiple flexes. 

During the dive, which can at times be predicted 
the predive flex, the whale makes its convex 

and pitches forward and down. If the angle of sub
mergence is steep, the tail is usually raised above the 
surface; if not, the tail may remain below or just 
touch the surface. Rarely do bowheads sink down 
without visibly arching the back. 

In 1982, 59 of 138 dives (42.8%) were preceded by 
raised flukes. Of the 32 dives preceded by one or 
more predive flexes, 21 also showed raised flukes. 
These two predive behaviors tended to occur 
together (x2 = 3.94, P < 0.05, df = 1), and dives with 
raised flukes were significantly longer than those not 
preceded by raised flukes (18.67 ± SD 9.966 min, n 
= 12, vs. 10.05 ± 6.956 min, n = 38; Mann-Whitney 
u = 114, p < 0.01). 

There was no difference in durations of surfacings 
concluded with and without raised flukes. However, 
surfacings including predive flexes tended to be 
longer than those without predive flexes (3.09 ± SD 
1.038 min, n = 14, vs. 1.79 ± 1.284 min, n = 52; t = 
3.50, df = 64, P < probably because dura
tions of and dives are correlated (Wursig 
et al. 1984). 

The function of the predive flex is unknown. 
Flexes occur more often before longer dives (which 
may take the whales deeper in the water column). 

the flu.'i{es before a dive appears related to 
of the whales that roll forward 

the front of the at least 30° 
the water surface raise their flukes. 

of the raised tail stock in the air must 
help the animal downward as human 
skin divers raise their 

raised flukes 
are common steep dives in many whales, the 
predive flex has not been in other spe
cies. 

The Underwater Blow 

The undervvater blow is a burst of air emitted 
underwater. The bubble burst is circular and up to 15 
m in diameter when it arrives at the surface. Release 
of air underwater was recorded about 10 times via 

( < 1 km the noise was 
detectable for 3-4 s, but the white water and vA..,WHX 

ing concentric wave were visible much 
one occasion, we saw that the air came 
from the blowhole rather than the mouth, and we 
believe that this is always true. We saw underwater 
blows immediately after whales dove and just before 
they surfaced, but more usually in the middle of the 
dive, when the whales were out of sight. 

Underwater blows were most in 1980 
during periods of pronounced feeding in water< 14 
m deep (see Feeding section). In we saw 158 
undernater blows in 30.4 observation 
57 blows in 30.8 observations hours; 
only 6 blows in 36.5 observation hours. 
ference between yearS iS Statistically Nee;HliH.Ca.uc, x2 

= 189, df = 2, P < 0.001.) Concurrently, whales 
tended to be found in progressively 
from 1980 to 1982. 

vvater 

Underwater blowing occurred more often in the 
morning and evening than around solar in 
both 1980 and 1981 (Fig. 4; solar noon occurs about 
1500 MDT in the eastern Beaufort Sea). The midday 
"lull" in underwater blowing coincided with a 
frequency of socializing, the main 
behavior observed Social Behavior section 
below). Nemoto suggested that baleen whales 
in general show a high level of feeding in the 
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FIGURE 4.- Number of underwater bowhead \vhale blows per aerial 
observation hour in relation to time of day, 1980 and 1981 crJm
bined. There v,rere few undervlater b1ovls in 1982. The numbers at 
the top of eaeh column are number of blows seerJnumber of obser
·vat1on hours. 
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and a lower level midday, but we 
have no direct evidence of this in bowheads. 

Although unde1water blows seem to occur more 
often in shallow water when whales may be 
we have not included this behavior as a definite part 
of There is 

and Jurasz 

Social Behavior 

Behavior was termed social when whales 
to be pushing, or chasing 
when they were within half a 
another. Whales within half a 

close to each 
towards each other or interacted in some manner. 

our use of as an indication of social-
ity was appropriate. Interactions between mothers 
and and between whales skim feeding in close 
proximity, were not included as social interactions in 
this analysis. Whales may, of course, communicate 

and thus may socialize over far 
distances than those described here. Our :svJI!U<Juu 

often detected bowhead calls while socializing was 
underway. we could not verify whether 
acoustic communication was occurring between any 
particular whales, so we restricted our definition of 
socializing to visible behavior. diving 
and over areas many kilometers in 
diameter (see below) may represent a different form 
of social interaction from what we discuss in this sec
tion. Because gToups of whales could not be 
reidentified from one dive to the next, we 
treated obsenrations of social behavior at intervals of 
> 5 min as for the purpose of counting 

we did not score 
social behavior by one group more than once in 5 min 
when e-v•..<wcw)', 

Frequency of Socializing 

Social behavior was seen less in late 

VlSHERY BL'LLETIN: VOL. 8:l, i'i() :; 

incidence of social interactions the 
around Alaska than we saw at any 

of social 
may be part of a 

decrease from a level in 
Little socializing was observed in 1982. In presum

ably undisturbed whales, we observed 
cases, all on 8, 19, and 23 
August 1982, most whales were alone and 

dives. The overall socializing rate for each year 
2) demonstrates the dramatic decrease in 

socializing in 1982 with the two previous 
years. This decrease may be related to the increasE· 
in 1982 in the average distance from shore and depth 
of water at locations where bowheads were studied. 
However, we found no consistent trend for social-

to occur more often in shaliow water than in 
water within 1 yr. 

There was some indication of hour-tG-hour vari-
ation in amount of social in all 3 yr 
In 1980 and 1981, it around 1400-1600 MDT, 
the noon the few 

some-
what after solar noon In both 1980 and 
1981, there was another after 2000 MDT" 
whales should engage in more social around 
noon possibly in the 
times is unknown. 
known in several mammals 
1973 for bottlenose Matsushita 1955 for 
sperm Schevill and Backus 1960 for hump-
back The increased level of 
around noon may reflect a lowered level of at 
that which Nemoto for baleen 
whales in 

Interactions 

During surface interactions with 
socializing whales often turned" In contrast, non· 

whales often surfaced and dove 
direction. In the 3 yr, turns oc-

TABLE 2.- Number of social interactions per aerial observation hour, divided 
into about 10·d periods, in 1980, 1981, and 1982. Only presumably undisturbed 
periods are included. 

Year 1"10 Aug. 11-20 Aug. 

1980 28/7.0 = 4.0 6/2.9 = 2.1 
1981 14/4.3 = 3.3 12/5.5 = 2.2 
1982 1/1.5 = 0.7 3/7.6 = 0.4 
----
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21-31 Aug. 

8/7.7 = 1.0 
9/3.3 = 2.7 

3/12.8 = 0.2 

HO Sept. Overall 

42117.6 = 2.4 
414.0 = 1.0 39/17.1 = 2.3 

7/21.9 = 0.3 
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FIGlJRE 5.- Number of hmNhead whale social interactions per aerial 
obser\·atiqn hour in relation to time of day. 

curred 
and in 128 of 484 

= 9.04; df = 1, p < 
When bowhead whales cvvtcHeu, often appear

or touching was 
while oriented head to 

we also saw whales of 
adult size dive under the bellies of other whales and 

or the other whales near their 

each other at very close range without any indication 
that 

chase sequences involved t'no 
whales in a < 2 body 

these chases one whale often turned left 
or right, and the second followed.. Move-
ment was faster chases than at all other times 
when we saw undisturbed whales at the 
surface. 

Both and may at times represent 
low levels of sexual but this is unproven 
because we cannot determine the sex of a bowhead 
whale from a distance. and and 

Whitehead described 
and nutmno,acK 

Possible Mating 

In 1981, we twice observed q~n~~m,t 
more proJ(m;ged 
within a 25 km2 area where there were 20-30 whales 
whose main was Two whales 

interaeted for over 1 h with 

their ventral surfaces for about 5 s, but B 
then rolled its ventrum in the air in an apparent 
attempt to avoid ventral contact with the 
animal. As it rolled away from 

and when moved its head 
toward the 

succession. B then dove away from 
foilowed it at the surface 

in an then 
alone at the surface, rolled two times and tail 
while on its back. It then dove, and the two 

at the surface 4 min with no fur-
surface interaction. 

We do not know the sex of either 
was 

with the reluctant animal. Some of us 
wh2Je females 

roll their ventra away from 
their areas above the surface 

of the water, where the males cannot reach them. 
Everitt and very 
similar behavior of a group of six bowheads off Bar-
row, in Our observations here were 
reminiscent of such behavior. adult 

than adult males in both 
we 

southern of 
H0"'"c"""• which attempt to avoid the males. 

On 25 1981, two bowheads 

Group Structure and Stability 

bowheads pro-
vided evidence about group structure and 
We observed a marked 
one at about lat. 70° 

1980. We saw a similar-
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ly marked group of two adults and a almost cer
the same on 20 at lat. 

which is about 85 km from the 

suggests that some groups of bowheads are main
tained for at least a few weeks. The observation also 
suggests that females with calves may sometimes be 

escorts, as has been observed for 
whales and 

to occupy much of the time of 
the bowheads that we nr,CG>'UDrl 

on indirect such as observations of 
with open mouth, mud from the 
presence of feces in 

had taken 
indicate that 

types of 
behavior that we identified were 1) water-

3) skim 
the first 

column 2) near-bottom 
and 4) mud Of 

three rather 
the function of the last 

whereas 
was less certain. As noted 

showed some association 
with but the connection was uncertaiR 

In 1980, certain behaviors occurred in par-
water-column was seen 

near the artificial island site 
off the Tukto
In 1981, there 

was less evidence for we suspect 
that most occurred in the water column. In 

Water-Coiumn Feeding 

could 
Whales were scored as 

column when dove for 

to 30 
to be 

not be observed 
in the water 

and 
between dives, there was much defecation and 

slow forward motion. Defecation is 
dication of 
behaviors such as a series of 
tinned for many so occurrence of defecations 
between dives was considered indicative of on

in the water column. 
of apparent water-column 

was not constant. In we saw bowheads water
column from 3 to 22 few 
whales were present in the area where we had ob
served this and whales seen elsewhere did 
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not seem to feed in the water column. In 
we scored as water-

some adult whales that dove for pro-
on 24 while calves 

at the surface. In 1982, most whales made 
dives. These whales were 

we saw little 
below the surface may 

occurred many other dives besides those that 
we classified as dives with water-column 

Observations 1980 

surface water was 
\Nater from the Mackenzie but 
surface 

members showed a high 
often very dose <~.~.mJ-h~.~ 

close at least until dived 
members of a group surface and dive 
but various groups over an area several 
kilometers in diameter all tended to be at the surface 
or beneath it at the same time. 

While the animals were at the moved 
forward while a senes of breaths. As 

it raised its tail clear of the 
water, and from view in the turbid 
water. these dives must have taken the vvhales 
well below the surface. When the whales were at the 

in the 
ocean water. Defecation vvas 
that may have taken 
feces clouds were 

Bottom Feeding 

99510. 

douds of mud 
\Vest of 

Characteristics 
Behavior, 

Bir-laeJw, 
U npubL F.ep .. 
Inc., 

"h""'l':t'lH<,m, U.S. Department of the 
Niinerals I\1anagement 

Box 101159, Anchorage, AK 
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nak artificial island The clouds rp•nw"'P·n 

mud and not because the 
material was of the same color as mud ~'v~>-v~ 
industrial activities. Whales surfaced 

neat the bottom. This behavior occurred in 24-29 m 
of water and seemed very localized. We saw no in
dication of bottom in the same area on 22 

but we had observed similar mud 
douds 
tions were not 

surfaced with 
mouths. The location was 15 km south of the ,.,.c,,-,,,.., 
where we observed such behavior in 

was 10-13 m. 
These are, to our 

behavioral observations of 

whales were 
150-300 m when at the surface. 

1980, at least 10 whales were bottom 
within an area of 3 km radius. Whether 

on inbenthic 

of Pullen Island in water 25 m 
whales in the 25 
mouths open; 
below the surface 

abundant m near·surface waters at this 
and Buchanan footnote 

whales were oriented with 
their backs at the water's surface. 

swam on their sides with mouths open at 
of about 60°, and once we saw t\vo whales 

by three widths 
belly to back. In one 

whale swam inverted for at least 
underside of its chin at the surface. 

the 
behind 

one-half 
reminiscent of geese in ·v for 

At other 

1981 showed that whales within the echelons 
were a mean of 0.53 whale apart 

may 0.599, n = 66) 1 or about 8 1Tt. These distances '0!'2re 

For a balae-
nid sueb svv·axrr1s would seerr1 to 
more suitable type c>f food than inbenth:e 
Mud be taken 
benthic anirnals. 

Skim Feeding 

The 
was skim ~v~u.,,,,,. 
we observed whales and 
at the surface with their mouths open wide. 
the rostrum broke the surface of the water, and 

In these cases, the lower 
as could be seen from 

In 

skim fed but more often did so in groups of 
2-10 or more individuals. any one observation 

in the same area 
and did not appear to make any 

we found 

measured from different echelons or from t:1e same 
echelon at intervals of at least 5 min. We 
a whale for almost 
skim fed in 

and 
tion. In 1981, the mean echelon size was 4.7 animals 

= 4.05, n = While the 
tion observed in the 

in 1981 contained 14 animals. 
We suspect that echelon the 

and to the side of other 
them to catch prey that escape or 

mouth of the whale in 
ty of prey to escape to the side. Skim 
Jon may allow more effective "~·niiYI'r,i"'"'" 
trated of small prey than would be if 
whales were alone. If so, the 

that accrues when echelons are formed may 
have an cost/benefit effect on energy ex-

per whale. The prey types of 
bowheads include co1::>e1Jocis 
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Fr(;T.RE fi.- Five hnwhead \Vhales skim feeding· in eehelon formation. Drawing- after a 3G mrn photog-raph and video fot.ltage from the air. 

most 
ment. 
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The latter are 
gear because of their 
bowheads at times collect 

the bowhead's 

In fast-
prey SUCh as CULfJllC"'X;HU.-,. 

1982, little direct evidence for was 
noted. We saw no skim at the and 

nine isolated instances when a whale's 
mouth be open These 
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of the mouth contrasted with the 
sustained gapes observed in 1980 and 1981, and 
lnc;u~uq did not represent In southern 

has observed mouth open-

Mud 

Mud occurred when whales Q,,.,rr,rn·m 

shallow water ( < 12 m 
sediments with each fluke 
mud a narrower 

m 

clouds of mud were different from 
mud clouds bottom feed-

Although we often eould not see the in 
at least a few instances their mouths were open. We 
saw mud three in the 

near the bottom in shallow water. We saw no 
evidence that bowheads ever turned and swam back 

a mud track made The mud tracks 
tended to be 

clouds of mud streamed 
from the whale's as it swam near the surface. In 
this case, we suspect that the whales had contacted 
the mud had stuck to their 

whales exhaled 
a characteristic burst of 

bubbles (see section on The Underwater 

Defecation 

Defecation 
of 

m 

feces near the surface. 
forward or Whales almost 

when and over 50% of the 
in 1980 did so while 

the tail was arched up high out of the water 
before the dive. The anus was thus close to or at the 
surface. No part of the to touch the 
feces which was visible at the surface for up to 
10 min. When whales moved forward while defecat-

the feces were more and w'"''~'~-'c;a1 
within 1-2 min. Brown noted that feces of 
eastern arctic bowheads were also red. Renaud and 
Davis8 observed red clouds of feces off the 
tuk Peninsula in 1980. 

8Renaud, W. E., and R A. Davis. 1981. Aerial 
head whales and other rnarine mam1nals off the 

N.W T.. 1980. 
Toronto, for Ltd .. Box 

Canada, 

Defecation was seen more often in 1980 cases 
cases than in 1981 

The difference is statis-
4.39, df = 1, 0.025 < p < 

differences 

whales at the sur
face, we the rates in reference to the num
ber of whale-hours of observation at the surface. In 
1980, there were 2.29 defecations/whale-hour at the 

as to 0.73 in 1981, and 0.09 in 1982 
(x2 = 27.58, elf= 2, P < 0.001). This decrease could. 
result either from decreased defecation of 
less or from an to 
defecate under the surface where we could not ob-

1982, dives were than in the 
2 etal. 
that much water-column 

Adult-Calf Pairs 

Calves of the year are a tan distinct 
from the dark black of noncalf bowheads. An adult 
that remained close to a calf was assumed to be the 
calfs mother. For the related southern 

(1983) found that 
1n the adult was 
a and that identified calves were 
with .At 

we saw as calves suibrrwr·gE,d 
oriented toward the teat of the adult. 

In 1982, we made observations of calves than 
in either 1980 or 1981. 

The relative of six calves measured frorn 
sequences recorded 

were a mean of 0.57 ± SD 0.052 adult 

v1a 

about one-third adult size. This 
the fact that 14 calves measured 

adult 
It may be that births occurred earlier in the year in 
1981 than in 1982, or that the females m 
1981 were on average, than those measured 
in 1982. 

R. Koski. and G. VJ. Miller. 1983. Prelim~ 
distribution and gToS~?- an

\Vestern arctic bc.whead whale as 
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When an adult and calf were both at the 
within one of each 
sequences showed the mean 

distance apart to be G.61 adult whale 
n = 8, range = or about 9 m. The 

calves spent most of the time beside the 
and in the same direction as the adult. At 

the calf up to two whale from 
and then oriented toward the adult. While 

the adult the calf often 
near the of the adult with its tail close to the 
adult's tail. This is indicative of 

The calf then often swam under the 
surfaced on the other 

toward the adult's alter-
sides with each The calf also ap-
at times to rest, on the back and 

tail of the adult 
Calves were at similar in all 3 

However, durations of by 
in 1982 than in 1980-81. Because 

of calves accounted for 15o/o of whale-hours of 
observation in 198.2, but only 3o/o in and 4o/o in 
1980 

Calves Alone 

In 

On24 

almost 40o/o of their time at 
by an adult. This was 

with their behavior in 1981, but unlike 
were seen alone. 

1981, we saw three calves 

FISHERY BlTLLETIN: VOL. S:J, NO. :J 

from each other and from the closest adults 100m 
to more than 30() m. J t was, 

at the surface. 
sequence, an adult-calf 

waited at the surface. 

from a lone 
that the adults 

column while calves 

In we observed four lone calves at the sur-
on 18, 19, and 23 and on three of these 

occasions we saw the calf its presumed 
mother. On 18 a lone calf and 
oriented toward an adult at a distance of 1.6 
km. When it came within 75 m of the the adult 
also to swim toward the calf. 
second incident on the same 
swam toward each other from at least :300 m 
distance. In both cases, the two dove 
after On 23 1982, an adult 
surfaced 180 m from a lone adult 
oriented toward the calf. When the two whales were 
rv 120 m the calf also oriented toward the 

but the adult was for clos-
ing the distance between 
medium toward the calf. When the two whales 

the calf dove and 18 
180°' 

in its direction, The ca1f then 

TABLE 3.-Cali sightings and observation time in 1980,1981, and 
1982. Only flights with behavioral observations are considered. 
and both presumably undisturbed and potentially disturbed 
periods are included. The number of sighting.s of calves is an 
approximate count because multiple counts of the same calf 
were possible in cases where the calf and its mother were not in
dividually recognizable. 

1980 1981 1982 
-------- ----

No. sightings of calves 12 16 16 
No. flights 14 18 14 
Calf sightings/flight 0.86 0.89 1.14 
Hours in plane over whales 30.4 il 30.8 h 36.5 h 
Calf sightings/hour 0.39 0.52 0.44 
Calf time at surface with 

mother 20.4 min 17.5 min 63.'1 min 
Ca!f time at surface alone 1.6 min 12.7 min 38.2 min 
Total calf time at surface 22.0 min 30.2 min 101.3 min 
% of calf surface time 

alone 7.3% 42.1% 37.7°/o 
Whale-hours of observation 

at surface 10.03 h 14.98 h 10.95 h 
Calf-hours of observation/ 

whale-hour of observation 0.037 0.034 0.154 
Calf time at surface/ 

sighting 1.57 min 1.89 min 6.33 min 
----·------- ---- . --------
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of 
the 

Our observations of adults and calves ac-
toward one another at distances up to 1.6 
suggest that there was acoustic communi-

cation between the two. There is evidence 
for this from the incident on 23 
rate of tonal 

to be contact 
increased while the mother and calf were swim
toward each other from some distance apart, 

and then ceased once the two whales were 
Several unusual calls of 

undetermined were also recorded a 
near the calf while the two whales were 

Nursing 

When the lone calf of 23 
mother after 
observed the 

the As the two animals 

1982 its 
we 

other head on, the calf dove out of for the first 
apparent dive when were still about 22 
m apart. The calf dove toward the teat 
adult six times in with 
11, 27, 17, 12, and 10 s 
These brief dives were 
lasting 6, 6, 9, 11, 23, and 17 s 
6.75 s). Each included a 

ended as the calf and adult dove out of 
at the same time. there was no apparent 

in the durations of the calf's 

all o~iJ'iJC:a~'e 
eagerness to nurse. The duration of the 

bout from the start of the first 
the start of the both mother and calf 
was 2.78 min. 

The other bouts of were 
sometimes< l and involved adult-calf 
had not been as far as we knew. 

all that we could see was one or two short 
of the mother 

at follovved imme-

Other Behaviors 

Aerial 

Bowhead whales sometimes or breached 
from the water, forward or slapped the tail 

onto the water. 
left the water. 

the 
frorr1 

with the ventrum down. It then 
tvvisted and fell back onto the water on its side or 
back. Forward differed from breaches in that 
the came out of the water at a shallower 
and did not the whale reentered first The 
forward forward than 
did the breach. 

tail 
occurred in bouts. 
successive breaches were 
those between tail or 

tail and 

sometimes 

that in all three behaviors on 6 1980 
were at average intervals of 8, and 4 s, respec-

The incidence of aerial was m 

the 3 yr 0.93, and 0.82 bouts/whale-hour m 
1980, 1981, 

Play 

involve 

other than a con
We saw no such behavior in 1980, but 

several incidents in 1981 and 1982. Few such inter
actions have been described for other baleen whales. 

LOG PLAY.- We witnessed whales with 
in the water on two occasions in 

in 1982. which consisted of a whale 
a log, lasted 5 s, 10 

these three observations. In 
] 981, other researchers saw bowheads with 

twice in the same area as our 1981 
observations R Evans and J. 
two of our three observations the water was en

from distant seismic 

and 
seismic noise. 

Some elements of bowheads were 
similar to with seaweed observed in southern 

we. R. Evans, Biologist, and .J. 
vi.ronmental Research Associates, 22 
LOG lKO, Canada, pers. eommun. September 
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the under water 
head, This action vms reminiscent of a 

whales when 
females 

CALF PLAY.-On two occasions m 1982, lone 
calves at the surface interacted with debris in the 
water, and the actions had the appearance of 

The first incident occurred over 12.3 mm on 19 
when a lone 

followed a line of surface debris 
•Jf invertebrates. The calf 

below the surface and oriented 
course as the 

iine the calf ap-
for brief 

its movements and 
the line of debris. The movements were 

reminiscent of any uncoordinated 
young mammal. The calf for.vard while in the 
debris on three its tail onto 
the water surface twice. For"' 30 s, it moved 

the line, ventrum up, with 
movements of the tail for the entire time. The 
quence ended when the calf dove out of 
end of the we did not see it with an adult. 

the incident did not seem to con-
the calf may have been 

occurred on 23 

upon 

the calf rolled ventrum up 
and moved back and forth 
the 

face. not as active and not 
as fast as the calf in the this 

in the 
order to remain within the 
moved and oriented toward an ap-

two the calf ap· 

370 

FISllEHY SULLE'i'lN: \"OL (j~~, 1\\ J. :-{ 

of and Orientations 

There was often an of syn-
of basic behaviors among members of 

groups. 'N e observed apparent syn
chronization of behaviors on tirne scales 
from seconds to 

Synchrony in General Activity 

1980, we found that all or most bowheads 
in various areas did the same for up to several 

Some the whales had 
and whales were then found elsewhere 

1980, whales north and east of 
nak artificial island were 
column with 

whales in this area shifted to more surface
in groups with 

and chases. We saw little defecation at this 
time. On 12 August, at least 15 animals about 30-40 
km west of this area were all bottom 
feeding. 

Whales were encountered in two additional areas 
in 1980: east of Pullen Island and 20 

west of 
as 

described above. In the second area, mud also was 
but there was much less underwater blow-

Some animals had mouths open at the surface. 
On 22 and 23 1980 almost all whales we en-
countered were skim 
animals north of lwc;x>..w''"Y in the 
w.o""''b"a.n area farther west, substantial numbers of 
whales were still water-column On 27, 29, 
and 31 whales interacted in small 
groups of 2-5 individuals. Some small groups oriented 
SSW, the of 

In summarJ, 
we found that whales in various areas did much the 

for up to ·"-' 5 d, but then shifted N,.m,,vu, 

or both. A for the syn · 
of behavior seen in 1980 may be that whales 
to new food resources, and that the 

mode to 

Synchrony in Dives and Surfacings 

We sometimes the 
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and 
dives. 
tact. 
among whales 
km east of 
". . whales were observed on the surface almost at 

intervals and gave the of 
then, no whales would be 

for several minutes." 
animals far 

it 
of communication over 

could be established 
dent responses to common external cues. It could 
also occur if the animals were close and 

before observations the 
would then be a residual 

''"~ciotc,_, because of whales 
of time. None of 

tion, common external cues, or residual 
-can be either proven or discounted at this time. 

Synchrony in Orientations 

of orientations additional 
evidence that whales at times syn-

summer. Our best 

a line. At these we counted each in-
dividual once. Rayleigh and l tests 

show that whale orientations were m~''"'H~auc
ly nonrandom (Table 

For when we circled to make detailed 

behavioral we orientations 
the first noted for each 

whale. Because we were 

and 

sufficient data 

with obSQrvations 

tion. On 31 1980, most bmvheads observed 
while we circled north of the 
vvere east, or south 121 °T 

Table latH that 
we found other bowheads to be oriented 

tovvard the south 189°T). In this same 
9) also recorded a 

bowheads seen on 
southwestward 

1980. On 8 
most whales west of Herschel 

Island were oriented toward the northeast 

TABLE 4.-Bowhead orientations, judged relative to trL:e north from the air, 1980·81. Only during the direct flights was -sach 
observation known to represent different animals. During the circling flights. each whale was scored an unknown number 
trmes (but only cnce per surfacing). 

No. of animals with these orientations 
Vector Chi-square 
mean test 

Date N NE E SE s sw V\i NW Total direciion p 
------

Direct flights 
11 Aug. 1980 16 1 3 0 5 2 10 6 43 321 ° <0.001 <0.001 
12 Aug. 1980 7 5 16 5 7 6 9 2 57 bimodal n.s. <0 025 
31 Aug. 1980 1 3 8 8 0 1 23 189 ° <0001 'I 

Circling flights 
31 Aug. 1980 4 4 6 3 11 1 0 2 31 121 ° <0.05 
10 A.ug. 1981 0 3 0 2 0 4 0 10 n.s. 
10 Aug. 1981 3 1 7 2 1 6 0 21 bimodal n.s. 
13 Aug. 1981 12 9 11 1 0 1 36 43' <<O.OOi 
18 Aug. 1981 2 5 10 5 6 1 2 1 32 111' <0001 
18 Aug. 1981 3 0 0 0 0 6 0 10 ,289' <0.005 
23 Aug. 1981 0 •j 1 0 0 0 0 6 62' <0.02 
24 Aug. 1981 0 3 2 5 8 10 5 34 243° <0.001 
6 Sept. 1981 1 7 2 1 0 2 3 3 19 n.s. 
7 Sept. 1981 2 5 1 1 0 2 2 3 16 n.s. 
8 Sept. 1981 1 8 3 1 0 0 0 14 sr <0.001 

1/ means eel! sizes too sma!! for a chi-squ3re test. 
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We do not know whether consistent orientations 
represented a type of social synchrony, or whether 
the whales independently reacted to environmental 
stimuli (such as currents or wave orientations). 
Norris et al. (1983) and Braham et al. (1984) 
reported gray and bowhead whales, respectively, 
that may have been feeding by stationing themselves 
against a current. Shane (1980) has reported a 
similar stationing against the current for bottlenose 
dolphins in Texas. Gray whales in lagoons have been 
observed to move in the same direction as the tidal 
current (Norris et al. 1977), but in that case move
ment may have been . related to avoiding shallow 
water as the tide receded. 

Miscellaneous Observations 

Speed of Travel 

In 1980 and 1981, some data were gathered on 
bowheads visible from Herschel Island. The whales 
were usually > 3 km from shore, and detailed 
behavioral observations were infrequent. However, 
speed was sometimes measurable with a surveyor's 
theodolite. Whales rarely changed direction within 
any one 30 s period, so we calculated speeds from 
theodolite readings taken within 30 s of each other. 
This criterion was changed to 60 s for 30 August 
1981, when a whale was followed at the surface for a 
long period, and changed direction relatively little. 

For 1980, average speed was 5.1 km/h(n = 18, SD 
= 2.93) at the surface, and 4.3 km/h (n = 4, SD = 
0.79) below the surface. The 1980 speeds are com
parable with the most reliable estimates derived by 
Braham et al. (1979) and Rugh and Cubbage (1980) 
for migrating bowheads: 4.8-5.9 km/h and 4.7 ± SD 
0.6 km/h, respectively. However, based on additional 
data, Braham et al. (1980) estimated the mean speed 
at Point Barrow in spring to be 3.1 ± SD 2.7 km/h. 
Speeds during active migration along the coast of 
Baffin Island in fall were 5.0 ± SD 1.3 km/h (n = 22) 
based on theodolite observations from a cliff (Koski 
and Davisll). 

On 30 August 1981, an adult whale traveling east 
was observed continuously for 1.52 h. Its behavior 
was unusual- it did not submerge during the entire 
time. Its mean speed was 2.3 ± SD 1.26 km/h, con
siderably slower than the speeds mentioned above. 
Its mean blow interval was 10.0 ± SD 13.55 s (n = 

11Koski, W. R., and R. A. Davis. 1980. Studies of the late sum
mer distribution and fall migration of marine mammals in NW Baf
fin Bay and E Lancaster Sound, 1979. Unpubl. Rep., 214 p. LGL 
Ltd., Toronto, for Petro-Canada Explorations, Calgary. Available 
from Pallister Resource Management Ltd., 700- 6th Avenue S.W., 
Calgary, Alberta T2P OT6, Canada. 
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420), significantly lower than the mean for all other 
undisturbed whales observed from Herschel Island 
(14.6 ± 9.56; n = 60; t = 2.54, P < 0.02). 

On 8 September 1981, a mother-calf pair was 
observed by theodolite for 1.8 h. The average speed 
ofthe calf was 8.9 ± SD 5.57 km/h (n = 28). During 
this rapid movement, the calf exhibited breaches, 
forward lunges, tail slaps, and flipper slaps. 

Associations of Bowheads with Other Species 

We saw several marine mammal species in the 
same general areas in which we observed bowheads: 
ringed seals, Phoca hispida; white whales, Delphi
napterus leucas; and a gray whale. There was no ob
vious interaction between these species and bowhead 
whales. The gray whale was about 500 m from the 
closest bowhead. The Canadian Beaufort Sea is the 
extreme northeastern limit of the gray whale's sum
mer range (Rugh and Fraker 1981). 

Flocks of up to 50 phalaropes (Phalaropus sp.) 
were often present near skim-feeding bowheads. 
These birds often alighted on water that had been 
disturbed by the whales, sometimes only a few 
meters from the whales. Phalaropes and bowheads 
probably feed on some of the same plankton species. 
The whalers used the presence of phalaropes as an 
indicator of where "whale feed" was present and, 
therefore, where whales were likely to be found (J. 
R. Bockstoce in press). Aside from phalaropes, we 
noticed glaucous gulls, Larus hyperboreus; arctic 
terns, Sterna paradisaea; and unidentified gulls 
circling briefly over whales on eight occasions. 

DISCUSSION 

Activities of Bowheads in Summer and 
Other Seasons 

From 1980 through 1982 we observed a steady 
progression in the August distribution of bowhead 
whales near Tuktoyaktuk from shallow water near
shore to deeper water farther from shore (Fig. 3; 
Richardson et al. 12). Such a dramatic difference in 
distribution over the 3 yr may be due to many dif
ferent ecological and behavioral factors. Disturbance 

12Richardson, W. J., R. A. Davis, C. R. Evans, and P. Norton. 
1983. Distribution of bowheads and industrial activity, 1980-82. 
In W. J. Richardson (editor), Behavior, disturbance responses and 
distribution of bowhead whales Balaena mysticetus in the eastern 
Beaufort Sea, 1982. Unpubl. Rep., p. 269-357. LGL Ecological 
Research Associates, Inc., Bryan, TX, for U.S. Minerals Manage
ment Service, Reston, VA. Available from Minerals Management 
Service Alaska OCS Region, P.O. Box 101159, Anchorage, AK 
99510. 
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nant feeding modes shifted from year to year is con
sistent with the "variable food 

whales in shallow vvater exhibited bottom 

dives and 
water column. 

to be water-column 
In 1982, whales made long 

were often feeding m the 

Bowhead whales have 
of any whale 

strain small ~V"J!J;.aunVGL 

finely fringed the 
and are adapted to 

from the sea. Stomach con-
tents indicate that, at least in Alaskan waters, bow-
heads feed mainly on euphausiids, and 

et aL Summering bow-
heads tend to occur at locations where copepod abun-
dance is above average and Buchanan foot-
note and Burns examined five 
whales killed off Barter Island, in autumn and 
found about 60o/o and about 37o/o euphau-
siids in their stomachs. all five whales may 
have fed at least partially near the sea about 
3o/o of the stomach contents consisted of mysids, 
amphipods, other invertebrates, and fish. Durham 

also based on stomach content 
analyses mud-dwelling tunicates, vegeta-
tion, silt, and small that bowheads feed at 
times near the bottom. Lowry and Burns concluded 
from stomach content that " ... a 
dive involves swimming from sur
face to bottom and back, feeding the entire time." 
Although this may be true at times, there is no direct 
information on underwater feeding behavior. We 
suspect that bowheads can detect concentrations of 
prey and open their mouths when The 
bowhead whale a more catholic feeder 
than once of of 
many different of prey items at various posi-
tions in the water column and near the bottom. Year· 
to-year in distributions and of 
prey may account for the distributional that 
we have but data on m 

around Alaska, bowhead 
whales appear to do little feeding; their stomachs 

are eta!. On 
the other feeding continues in autumn after 
bowheads have moved from the Canadian to the 
eastern part of the Alaskan Beaufort Sea 
and Burns Marquette et al. Some 
feeding occurs in autumn as far west as the Point 
Barrow area et al. Braham eta!. 1984), 

west off the Soviet coast 

of bowheads in 
UL.lCUlhUlb> ne>TrhcmQ with OCCasional sexual 

In 1982, there 
"vc.la-Ll-"HL!<, than in 1980-81. Whales were in 

'"''""''""''""'d-u to each other less in 1982. This year
to-year difference in proximity may be related to the 
difference in of feeding. While skim at 
the surface, whales are often in close echelons. The 
proximit-y necessary for echelon feeding offers more 
chance for socializing, and socializing before or after 
feeding in echelon may be important to that mode of 
feeding. When whales appear to feed in the water 

they usually do not as close 
this of feeding may neither re-

nor stimulate aggregations of and the 
suspected predominance of water--column m 
1982 may explain the low rate that year. 
Even when there is no close ;:,v•~u•u"-J'ul"> 

animals are often in a ""mc•v0 "'" 

acoustic communication is 
observations of surfacing and 
whales over distances of several kilometers 
indicate that they may have been in touch acoustic 
communication. 

The primary mating 
occurs in spring, 

of bowhead whales 
the 

and Carroll and Smithhisler 
1980; Johnson et al. We 
saw some evidence for seJ.'Ual in the Cana
dian Beaufort Sea in both 1980 and 1981, but not in 
1982. Even the active at the surface that we 

calves are born in winter or before 
the whales reach Point some may 
be born in footnote 

summer, the activities of female bowheads 
calves are coordinated 

with those of their and differ in some details 
from the activities of other adult bowheads 

et al. At least some calves re-
main with their mothers for the fall 
and Koski We know of no information con-

the age of but in 
the related at least some calves 
remain with their mothers for 1 yr and 
separate from their mothers after r-n·hn•m,-av 
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and Thomas 
similar to what we observed in the 

eastern Beaufort Sea- tail 

aerial behavior is more 
than on the summer 

this may be related to the levels of social-sexual 
activities 

with Other Baleen Whales 

Bowhead whales their entire lives in arctic 
This habit them 

which may move into 
and 

bowhead whales and several other 
dent. 

whales are often found 
in shallow water, and all three 

whales 
et al. 1981; Nerini and Oliver 
and bowhead whales may skim 

their food at or near the surface Watkins and 
1979 for 

swarms of ronne>nr.rl 

the water column 
been known that bowhead whales feed at the surface 
and jn the ~water colum_n 1820), it -was 
"'""0 n 7 ''" established from stomach content 

water 
bowheads sometimes feed near or on the bottom. It 
is not that there are many similarities in 
the behavior of these Bowhead and 

food in 

and tax
and appear to obtain their 

much the same ways. In Rice 
on a detailed of 

in the same genus, Balciena. 
sleeker 

generally gather their food more lunging 
thrO'll2'h concentrations of prey, and at least in the 
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case of 

and their behavior in 
appears to be less similar to that of the 

bowhead whale than its behavior is to that of gray 
and whales. 

water, near the shores of 
of the summer feed in the northern and 
southern Chukchi Seas. Western Arctic bowheads 
make much shorter their 

summer. 

in the Beaufort Sea. The two 
Sea at different seasons 

and 

whales to feed in 
to mate and calve 

in the 

both bowheads and gray whales 
socialize 

like bowhead often appear 
to feed in the water column or at the surface 

and Schevill 1976, 
area for 

pers. while up to 14 bow 
head whales have been seen skim in echelon. 

winter when little 
ferences m 
factors. 

occurs, so apparent dif
details may be due to seasonal 

differences between the social 
bowheads and whales may also be 
butable to the different times of year when 
been studiedo The same kinds of 

but the unnro>".-cr,,.,.,.,rr 

whales is much more boisterous than the summer 
of bowheads. Observations of bowhead 

indicate that their social-sexual acti-

Johnson et al. 
tion of a female bowhead nhot,,a,~<~rlh~·ri 
the Alaskan Beaufort Sea 
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whales evade males in and 
Dorsey A a remarkably 
similar mating group of right whales is shown in the 
article Payne The fact that similar-looking 
social aggregations are seen in both species argues 
for a similar social system, it does not show 
that the social systems are similar in all details. 

Female right whales have young at intervals 
of 3 yr or more (Payne, pers. The same appears 
to be true of bowheads (Davis et al. footnote 9; 
Nerini et al. 1984). This long calving interval may 
help to why bowhead and right whales have 
not made as dramatic a recover] from commercial 
exploitation as has, for example, the gray whale. 

also found that right whale females that calve 
the shore of southern Argentina in winter are 

usually not present in the years between calving. 
Each winter, a different segment of the population of 
mature females is present, in a 3-yr It is not 
known whether this extends to the summer 

grounds of these right whales. During the 
present 3-yr year-to-year variation in feeding 
and social behavior was dramatic, but we do not 
know whether this was due in to some and 
synchronized activity of individual whales. We 
suspect that variable prey distibution was largely 
responsible. 
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