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ABSTRACT

Vessel traffic and the occurrence of beluga whales, Delphinapterus leucas, were
monitored between July 23 and August 24, 2001, at the Little Whale (56°00'N
76 47'W) and Nastapoka (56°55’'N" 76 33'W) rivers in eastern Hudson Bay.
Disturbance by vessel traffic (mainly freighter canoes) was almost daily at both
sites, but Nastapoka is by far the busier place: 208 disturbance events in 31 days
compared to 111 at Little Whale in 28 days. Following disturbance, whales were
absent for longer periods from Nastapoka than Little Whale (median values 10.5
vs 22.3 hours). At both sites, when whales were not in the estuaries, further
vessel traffic increased the duration of absence. This relationship was stronger at
Nastapoka'(Rs = 0.823, n = 12, p = 0.001) than at Little Whale (Rs = 0.523, n =
21, p = 0.01), which may indicate differences in underwater noise dissipation
between the open coast at Little Whale versus the marine canyons in Nastapoka
Sound. Whales also left the estuaries for no apparent reason, but were seen
again much sooner compared to absences following disturbance. Published data
on the sightings of individually recognizable belugas at the Nastapoka indicate
that these individuals are not the first animals to appear at the river after
disturbance. Re-analysis of that data found no difference between the duration of
absence of belugas from the river following hunting and motor traffic. The
number of whales occupying the Nastapoka has decreased since the mid-1980s
when up .to 250 beluga could be seen; the maximum count in 2001 was 25
animals. Groups of 100+ animals still occur at Little Whale River. The decrease
in the number of whales seen in the Nastapoka likely reflects the combination of
a reduction in stock size and the whales’ reduced use of the river due to

disturbance. Daily boat traffic prevents the seasonal buildup in whale numbers

that had been a feature of these estuaries two decades earlier. In August,
Inukjuak-hunters are the predominant users of the Nastapoka River whereas
Little Whale River is used by the Kuujjuaraapimmiut and the Umiujamiut.
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' INTRODUCTION

" In Hudson Bay, two stocks of beluga whales, Delphmaptems Ieucas have been
_recognized based on summering aréas and genétic make- -up- {Brown-Gladden et
al 1997). The western Hudson Bay population numbers at least 23,000 belugas
(Rlchard et al 1990) whereas the eastern.Hudson Bay population is much smaller
and is designated as “threatened” by COSEWIC (Reeves and Mitchell 1989) ’ .
The size of the population on the surface at any time, based on counts dunng : ]
aerial surveys, was .estimated to be about 1,000 indiv iduals (650 — 1430: Smith :
and Hammill 1986,.1014 + SE 421; Kingsley 2000). These estimates have not
been corrected for whales that are drvrng and thus out of view. Analysis of dive
data indicates ‘an addition of.85% to the counts to correct for animals underwater
(Kingsley et al 2001). This correction suggests the eastern Hudson-Bay stock of

. belugas- numbered ca. 1,900 animalsin 1985 and 1993.:The large variances
associated with these estimates (due to the clumped nature-of beluga
distribution) prevent the detection of small changes in population size." Recent
population modeling, which incorporates. harvest levels, suggests the populatlen

has declmed (Hammill 2001).

. o SR L » - Belugas in eastern Hudson Bay summer in the area of the Hudson Bay Arc
T L P L ‘which stretches from latitudes 55° to 59°N on the Quebec coast, and west to the
Belcher lslands (Smith and Hammill 1986). Several estuaries, notably the Great
“Whale, Little Whale and Nastapoka, occur in the Arc and are’ frequented by
belugas (Fig. 1). At various times in the 1700 and 1800s, large, commercial
fisheries for belugas operated at the Great Whale and Little Whale rivers. The .
Nastapoka escaped commercial exploitation (Reeves and Mitchell 1987).

Subsistence harvesting of belugas occurs at all' three estuaries, with the
Nastapoka: providing the most whales. Inuit ‘hunters from Kuujjuaraapik take
whales opportunistically at the Great Whale estuary; the occurrence of whales
there is sporadic but does occur (Lesage and.Doidge In Prep; contrary to
Kingsley et al 2001). They also hunt at the Little Whale River which is a more
certain place to catch beluga, but is a day’s boat journey from Kuujjuaraapik. The
) L Inuit of Umiujaq: hunt whales on the -coast in front .of their town, among the
. o : , Nastapoka Islands; in Richmond Gulf, and .occasionally at the Nastapoka River.
f , - , .~ Presently, hunters from Inukjuak are the primary harvesters of beluga at the
Nastapoka Many of these hunters are the descendants of families who had lived

in the area fifty years ago before movmg to Inukjuak

Beluga huntmg is Ilmlted to natlve hunters andis governed by the. Flshenes Act
A co-management agreement between DFO and. the Inuit. of Nunavik limits the
community harvest by setting quotas-and seasons. As ‘part of the- agreement,
hunters . from' Puvirnitug and Akulivik, who previously harvested whales at the
‘Nastapoka, now concentrate their harvesting to the north in Hudson Strait where _
there is a greater probability that western Hudson Bay anrmals are part of. the

harvest (de March and Maiers 2001).-
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M . .
ngsg;NéJ:a\j&k. The Nastapoka Rlver Is located near the centre of the
Yy Arc, north of the village of Umiujaq. Little Whale River

(Great Whale River) is in so .
: uth : .
Inukjuak is at the top of the are. |~ o" Of the Arc; the village of

The mef '
method of hunting belugas at the Nastapoka has changed in the last ten
come to the Nastapoka on their

number frequenting the estuary has declined (Doidge 2001). In 1986, the village
of Umiujag was officially opened. It was the new home of people from
Kuujjuaraapik, whose families had lived and hunted in the Richmond Gulf area.
They had agreed to relocate when a hydro-electric project had been proposed
(but later shelved) on the Great Whale River. The new town resulted in an
increase in boat traffic around Nastapoka since residents of Umiujag now use the

area for hunting and fishing.

Belugas vary in their reaction to small boat traffic. In the St. Lawrence, where
they are not hunted, they will sometimes approach and follow boats (Blane and
Jackson 1994, Lesage et al 1999). In the High Arctic at Cunningham Inlet, where
belugas are also not hunted, they do not flee when an outboard motor boat
approaches (DWD pers. obs). However, in other areas, fleeing from outboards is
the usual reaction (J. Orr, pers. comm.). At the Nastapoka Estuary, whales, with
few exceptions, leave the estuary immediately when exposed to noise from
outboards (Caron and Smith 1990).

The question arises - is this decline in whale numbers at the Nastapoka due to
increased disturbance by motor traffic or is it due to a decline in the size of the
beluga population? The collapse of the Hudson Bay Company's commercial
fishery in the 1800s after 20 years of heavy exploitation was attributed to the
avoidance of whales of the Great Whale and Little Whale rivers (Francis 1977).
Indeed, Company personnel noted the belugas’ reluctance to enter the nets.
However, Finley et al (1982) and Reeves and Mitchell (1987) argue that is more
likely that the whale stock was depleted. Some Inuit attribute the present lack of
whales in the Kovic estuary, in north-eastern Hudson Bay, to the increase in boat
traffic in the area while others believe the stock has been over-hunted. In the St.
Lawrence, a decrease in the number of beluga frequenting the waters near
Tadoussac and Baie Ste-Catherine is thought to be linked to an increase in boat
traffic. The disappearance of beluga from other areas once regularly frequented
by belugas (e.g. Manicouagan Banks and Riviére Ouelle) have been attributed to
a reduction in population size and range of belugas, or changes in physical-
chemical properties of these habitats (Manicouagan Banks) (Sergeant and Hoek

1988, Lesage et al 1999).

The number of whales in the Nastapoka estuary and their reaction to disturbance
was recorded during July and August of 1983-4 (Caron 1987, Caron and Smith
1990). Observations, spanning a shorter time, were made in 1993 and 2000
(Doidge 1994b, 2001). The present study is a continuation of that of 2000, in an
expanded form, where human disturbance and whale numbers have been
documented at the Nastapoka and Little Whale estuaries in the same year. The
purpose of the present study is to provide a greater understanding of current use
of estuarine habitat by beluga and humans in eastern Hudson Bay.
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Description of stlidy sites

Physiogr_aphy — Eastern Hudso_ri Béy :

The waters, of the Hudson Béy Arc are généra!ly Ies.s than 50 m.A However,

troughs, up to 100 m deep, run parallei to the eastern shore of the Manitounuk

and Nastapoka Islands. A more detailed description of the bathymetry is
contained in Kingsley et al (2001). The sea-ice breaks up by mid-June. The
average flow of the Little Whale River (211 m®sec™”) and the Nastapoka (268
m’sec™’) are similar, and keeps the estuaries ice-free during the spring break-up
(Hydro-Quebec 1993, Lamothe 1983). Beluga whales frequent these estuaries
from late June to early September. A weak current flows northwards along the

- coast (DFO 1988). Tidal amplitude is small, ca 2 m. Travel along the coast by

boat is possible by late June, but becomes more difficult with stormy weather in

-September and October until freeze-up in November when travel by boat is no

longer possible. :

P

Little Whale River o T

. The Little Whale River enters Hudson Bay at 56°00'N 76°47'W in an area o~fjopen
.. coast between the Manitounuk Islands to the south and the Nastapoka Islands to

-the north (Fig. 1). The community of Kuujjuaraapik (also known as Poste-de-la-
Baleine, Great Whale and by the Cree name of Whapmagoostui) is 200 km to the

" south-west and-is the home of 650 Inuit -and 725‘Cree. Umiujag, home to 350

‘Inuit, lies 135 km to the north. The estuary is 2 km wide at its mouth, bounded to

. - the'south by an escarpment and a low_rocky point on the north. The river channel

lies on the north side. It is less than 5 m deep; extensive sandy shoals occur on
the southern side of the estuary and are exposed at low tide (Fig. 2).

Little Whale is-a stop-over place for Inuit travelling between Kuujjuaraapik and
Umiujaq, -or-from Kuujjuaraapik to Richmond Gulf. Both communities use it for
subsistence purposes and camp there to hunt belugas, fish and harvest berries.
Cree from Whapmagoostui also use the area for hunting caribou and fishing or
for shelter when traveling along the coast. .

Nas;taptoké)River

:The Nastapoka River flows int_c\J\eastem Héud'son Bay at 56°55'N 76°33'W (Fig. 1).
The community. of Umiujaq is situated 40 kilometers to the south. The nearest

-community to the north is-Inukjuak (population 1300) which is 200 kilometers or a

full day’'s boat journey away. The archipelago of the Nastapoka Islands is eight
kilometers offshore and forms the western boundary of Nastapoka Sound.
Upstream, the estuary terminates at the 30 meter high Nastapoka Falls, two
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Figufe 2. Estuary of the Litlle Whale
River.-Top of map facés east. Camp

(C) on south side of river, upstream c?f
narrows. Observation point (O) on hill
SW of campsite. Rocks are shown as
cross-hatching, sand as stipples.
Dashed lines outline sandbars
exposed at low tide. '

. kilometers from the coast. On eac
interspersed by sandy beachgs an
the sea, divides the estuary into.in
wedge extends upstream to the Narrows at

Hudson Bay

" Figure 3. Néstapoka Estuary, eastern

Hudson Bay. Top of mapfaceg; east.
Camp (C) on' north side of river gt
Narrows. Observation point (O) on hill
next to camp. Rocks are shown as
cross-hatching, . sand as stipples.
Dashed lines outline sandbars
exposed at low tide. (Based on Caron

1987).

h side of the eétuary, the Canadian Shield is
d eskers. A narrows, halfway from the falls to

ner and outer segments (Fig. 3). A saltwater
high tide (Caron 1987).




METHODS
Observational sampling

Observational methods follow those of previous studies: during daylight hours
(usually 0800 — 2100H) the estuary was scanned using a 15 to 40 power spotting
Scope or binoculars (Caron 1987, Doidge 2001, 1994b). When belugas were
present, a spotting scope was used to classify whales as young-of-the-year,
juveniles or aduits (based on body length, shape and colour (Caron and Smith
1990, Doidge 1990a,b). Visibility, Sea-state, -wind, tide and whale location
(offshore, outer estuary, inner estuary) were also recorded. o

Thioughout the day, the occurrence of any human disturbance on the water, in or
near the river mouth, was noted. A continuous propagation of noise, with less
than a five-minute interuption, was considered to be a single disturbance event.

Thus, a vessel passing by the river, but not stopping, was logged as a single

disturbance event. If the vessel entered the estuary, stopped and later left, this
was logged as two Separate events. A beluga hunt was logged as a single

- disturbance event (even though it might include many. canoes) since the:
- generation of noise was more or less continuous., :

. An-elder hunter from Umiujaq and his family camped at vth\e Little Whale River to

provide logistic support for the observation crew. Initially, two Inuit hunt_e_rs
Observed the river, but one decided to leave the study for personal reasons. ,

Thus, most observations, between July 25 and August 24 (28 observational;.

days), were made by the remaining observer (PA) who was later joined by
another observer (DWD) on August 10. Observations of the estuary were made

~from ‘a hill on the South side of the river (Fig. 2). There was a hiatus in the

Obser\/ations, August 12-14 inclusive, when the observers. returned to Umiujaq
for supplies and their return was delayed by bad weather. - - . o

Between July 23 and August 22, 2001 (31- days) hourly scans were made of the
Nastapoka River. The field party camped on the north side of the river on the

estuaries. Most. observations were made from an esker (elevation 10 m) just
downstream of these narrows, ca 40 m from the river's edge (Fig. 3). Initially, the

team consisted of two Inuit hunters from Umiujag (N, GI), biologists from

Makivik (DWD) and DFQO (VL and AR), and a University student (ST). The team
was augmented by graduate students who visited the estuary to sample beluga

tissue during the first two weeks of August. While it was necessary to make trips

to Umiujaq for food and supplies, enough personnel were on hand to observe the

river through out the study period. ' : :

The two camps communicated via field radio to verify sampling techniques ahd
any logistical needs. . : '

e e e <o | y

Comparisb_ns with previous studies

| Published data from the Nastapoka was re-examined and compared to~that

géthered in 2001. Caron (1987) and Caron and Smith‘g1998%0)_ prf\gge; dt?}t:'tilz(i
. ' ' in: cludin
the occurrence of whales in this estuary In- 1984 ine ‘
%?sidounal whales. This data has been re-analysed to investigate lf the pgttenj of
use of the estuary has changed over the past 15 years. B - ,

Terminology -

o o ninology used by Caron and- Smith
scussed in Doidge (1994a), the termino ~are =
ﬁsgg(;)cto describe and evaluate the preselnce dath'albriigzi rsftgzaelsegrfg; mz

’ . P rtla » an s ota B
estuary was not used. Terms suchl as ‘pa i the wrong
SN v ' i . fter disturbance conveys
number of belugas in the ‘estuary after individuals are
: e o i . likely that the same individu
: otation for the process involved. It is un / V
f:eq%rst to appear back in the estuary after beluga§ havg be"en scared‘ out (See
Results and Discussion). Hence, we-avm.sthe‘ tern?; recoy.’c?r)‘/-;. ' S

The passége of time is still used as the'para_meter to n’ieasqre'dist’urbanceiand
has been defined as follows: :

~ DO’Al Durétion of Absence - Themterva! of time that whales-are not present

- (seen) in the estuary. This is assessed through the observational
scans or the commencement of a hunt.. :

— io | i , — Interval of time between
tion of Absence following Disturbance |

POAD t?xl;r:ighting of whales when a disturbance has occurred between these
- sightings.

‘ ‘ ightings of whales

arent Reason — Interval of time between sig .

\,/\Ivgel:psvhales have left estuary without any apparent disturbance

occurring.

NAR

DT Time interval between disturbance events

Dé Disturbance event — A period of noise (usx_;ally bO?t traffic) thatbis ng}f
separated by more than 5 minutes of snlenci.tl’ hrtﬁ; a5 r:;:ir:ugrs o
i iod time, but within
canoes leaving the estuary over a perio e, l
turbance event. Beluga
h other, would be logged as a single dis , .
ﬁﬁgts and the associated boat traffic afterwards were considered

single events. The interval of 5 minutes is arbitrary.

i indivi ting within the area.
| traffic is the sum of individual vessels operating w v
T I\;%S:r?ng a single DE, many canoes left, each. canoe would be logged

. as a-single occurrence.of vessel traffic. - -




" The probability density function of the time of last sightings-of the-day and the first sightings of

Caron (1987) re?sighted a number of individuals -(recognized by.body scars),
however no individual whales have been followed since then. Unless otherwise

. noted, “whales” or “belugas’ refer to animals for which the history of estuarine

- occupation is unknown.

Data manipulétion and statistical treatment

Scans were made during daylight hours only - this left a hiatus of 9 to 12 hours
during the night. Also, observations could not be made during periods of heavy
fog- or due to logistical constraints. Therefore, the duration of absence is not
considered the time between sightings, but has been adjusted for the time of the

- whales’ likely return. For example: if no whales are seen at 2100H one evening

and whales are observed at 0600H the next day, the best estimate of the time for

“the.end of a DOA is not 0600H, but 0130H (the midpoint of the time interval
.. between observations)'.. Departure _times have been adjusted.in a similar -
- manner. In the analysis we have retained both corrected and uncorrected DOAs

for comparison with previous studies that have not made this adjustment (Doidge
1994b, 2001) or havé not stated if such a correction has been applied (Caron
‘1987, Caron-and Smith 1990).- . - .- : '

SAS™ (V8.2) was used for data manipulation and statistical analgfsis. The interval
data was non-normal, therefore the. median rather than the mean was used as

- the measure of central tendency (Sokal and Rohlf 1969). Analysis-of-variance of

the ranked data was used to test for statistical differences.

5

the next day were examined and found to be symmetrical mirror images indicating that use of the
mid-point was appropriate.
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" Inukjuak who now come f.tdf?]“_{ittlié
" Nastapoka »(Ei‘g.:z;)j,’? , el

RESULTS

o4

Disturbance AR

ittle Whaie' River, Nastapoka is the busier place whether assessed
tc):;} %%a;idn;(gel;lt:)f":ciisti:tbgh?:é;eff\?évq'tg,. the ‘total duration of those events, o; me
amount of vessel traffic..Inuit from, Inukjuak were the predominant users O‘d be
Nastapoka, but people from Umitjaq 3"39'.[“???’.: th}a river. thtl_e Whalegl?( usef y
fnuit from Kuujjuaraapikﬁi%‘;a;\fd’U‘r)jiyjaq,}f‘;;gqugg%wﬁh some whale hunters from
Whalg .when whales are not present at_the

i

Vessel traffic

‘,‘;11 1 occ»ur’Fences of vessel traffic were recorded

Between Jul); 25 and AugUS’t 2

N B

at Little Whale River. '\jﬁ,e,ssel,i-’%fé]‘fic"!f oécurred on all but 4 of the 28 days of

" observation at Little Whale River (July 25, August 18, 22, 24) and on all but 5 of

' i 4, August 2,13,21,22). At

31 days of observation at the Nastapoka (July 24, ‘
mgle Whaslle, 67% of the traffic was freighter canoes and 25% speedboats. At
Nastapoka, canoes dominated vessel traffic (84%); speedboats were l‘fess

common (8%).

' ups of people using Nastapoka were similar to thtle. Whale (Fug.r4). Of.
;Zevger:sueﬁ trafﬁ?: (I\Fl)astapoka-Little Whale), 68-43% were'lnmt who had cor'r}cfz1 ts?
the river to hunt belugas, to fish, or passed-by while travellng to another ?res, >
16% were caused by the observation crew (usually following other dlshur an N
events): 2-3% were Cree from Great Whale who were travelling along t etcoai ;
There was a greater proportion of Unknown or Miscellaneous at Nastapoka

(14%) than at Little Whalg (5%),

s
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Disturbance Events and their Duration
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At the Nastapoka, 126 disturbances were recorded over the 31-day observation
period compared to 74 over 28 days at Little Whale River. These disturbances

totaled 44.0 hours at Nastapoka compared to 17.8 hours at Little Whale.
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It follows that the higher frequency of disturbances at the Nastapoka would lead
to a shorter interval of “Quiet” time between sequential disturbances. Little Whale
was significantly quieter than Nastapoka (Sites significantly different. ANOVA on

Ranks, F1,195 12.96, p<0.001 , Table 1).
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Table 1. “Quiet Time" Interval of time (hours) between sequential disturbances at
Little Whale and Nastapoka rivers, Summer 2001.

| Little Whale Nastapoka
N 73 125
Median 3.6 1.7
Mean 86+94 54 +8.7
Mode 0.67 0.42
Range 0.1-37.6 0.1 -50.1

5
o
T
JC
X3
<
£
o

%LE
agdee;en[!nn)q-unm
%l

umouyun-pnuy
%2
Aideereniinny-yguN

%S
| umowyun !

|
|

T %L
unuy ay

19A1d 8jeum sy

%€
yideesen(l nny-aa1)

w8
&3

%42
Jeniynuj-pnu

=11 -




Whale count

- Hunting

During the study period, 5 hunts took place at Nastapoka and 10 hunts at Little
Whale River resulting in‘the harvest of 14 and 15 whales respectively (Appendix
). Typically, the hunts at the Nastapoka lasted 30 to 45 minutes although motor
activity would continue for .most of the day while meat and muktuk were
transported to camp. Carcasses were towed to the outer estuary and sunk for the
animals of the ‘sea to feed on by Inukjuak hunters whereas hunters. from

. Kuujjuaraapik and Umiujagq left the carcasses on the land for the animals there.

140
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Date - :

Figure 5. Counts of beluga whales in the Litlle Whale and Nastapoka estuaries,
summer 2001. '

Whale occurrence

At the Nastapoka, belugas were sighted on 15 of the 31 days of ovbservation. The

maximum of 25 apimals was seen on August 3 (Fig. 5). Whales occurred on
almost a daily basis at Little Whale River; whales were observed on 24 of the 28

“z"12"

days of observation. The highest count was 115 whales on August 4. During a
storm on August 13, when precise counts were not possible; over 100 beluga
were estimated to be in the river: Similarly, on August 15, the estimate was 50+
and on August 21, the esti'mate was 100+, ‘

Due to heavy boat traffic and hunting activity, whales did not remain in the
estuaries for extended periods. At Little Whale River, the median time was 7

“hours whereas at the Nastapoka.50% of the groups remained.in the estuary for

less than 2 hours (Significant difference between sites: ANOVA on ranks F141
543, P =0.025 Table2). . B o

.

Table 2. Duration of presence (hours) of beluga at ;Litflé Whaie and Nastapoka

‘Estuaries. ' . ‘
Little Whale , Nastapoka
No. of groups e 23 e 20
Median ’ 7.0 . L. 18
Mean £ SD B 9.9+14.7 ° - 3.6+55
Range . I - 0.5-69.5 | T 0:5-22.4

Herd Composition

During 50 scans at the Nastapoka and 91 at Little Whale River, the composition
of the herd was recorded (Table 3). Note that this sample includes sequential
scans and is thus biased by repeated observations of some groups.

Because whales ‘did not remain’in the estuaries for long (due.'to frequent.
disturbance), we- consider these whales to be-social groups or “pods”.-Pod type
was determined by examining each of the sequential-scans-(when whales were
present) and tallying the stage-classes. present. Thus the sample is based on
number of pods, not the number of scans and avoids the bias in Table 3. The
frequency of occurrence of different pod types is presented in Table 4. Pods
made up of all three stage-classes are the most frequently seen at both Little
Whale and Nastapoka, but they dominate the sightings at Little Whale (68% of
pods observed). The larger pod size at Little Whale may increase the likelihood
that young-of-the-year are seen there compared to the Nastapoka where less

whales and smaller pods occur.

-13 -




Table 3. Group’ size and stage*cbmpcl)sitivon of beluga herds seen at the Little

Whale and Nastapoka rivers, summer 2001 (based on all scans)..

- Little Whale Nastapoka
Stage: . - .. , . (91 scans) . (50 scans)-
: No. in group . 2126 1.3+1.3
Young- Median .- 1. 1
of-the- Range . . 0-11 - 0-5
Year % of total 9.7% - 22.7% .

Total of counts 190 66"
No. in group 3.1+26 0.7+1.1
Median 3 0 -
Juvenile | Range 0-11 - 0-5
SR % of total 14.5% 12.0%
Total of counts 284 35
No.ingroup - 16.4.+ 26.6 3.8+£3.7 -
: © | Median : 7 -3
Adult - . .| Range - 0-144 1-25
% of total 75.9% 65.3%
|- - -|Total of counts . 1489 190
Ovérall. | 'No.ingroup. | 21.6+28.6 59+4.6
Median 13 5
Range 1-152 1-25
- ' Total whales 1,963 291

Table 4. Pod types at Little Whale and Nastapoka rivers, Summer 2001.

Pod type YOY | Juv. | Adult | Little Whale | Nastapoka |
.. All classes . X, X X 25 (68%) 8 (37%)
- | Adults only "0 .| O X 6 (16%) 6 (27%)
-, Young & Adults X | O X. 1(1%) 6 (27%)
Juveniles & Aduits | O X X 5 (14%) 1(1%)
~ Juveniles only: o) X O 0 1 (1%)
Total no. of pods 37 22
¢
14 -
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Response to disturbance

Duration of absence

Whales immediately left the estuaries when disturbed by motor traffic. For, half of
the occurrences, beluga would not be seen again in the estuaries until 10 to 11
hours afterwards at the Little Whale and Nastapoka respectively. At Nastapoka,
the duration-of-absence (DOA) was much more "variable than at Little Whale

(Table 5).

Table 5. Duration of Absence (hou'rs) of beluga from th'e‘ALittIe Whale and
Nastapoka rivers, summer 2001. :

Little Whale

Nastapoka

X+ 8D 199+ 184 251+ 39.9
DOA Range 20-81.5 1.1-1634
N 29 23
Median 15.0 4 12.3
Between Sites ' F1530.83,P=0.37
X+S8SD 145+14.9 - 2431394
DOA corected | RaNge —2.0-69.0 1.1 - 159.2
N e - 27 b . 23
Median - 10.2 ‘ 11.0 )
Between Sites ‘F1480.15, P=0.70

Table 6. Duration of Absence after disturbance (hours) of beluga from the
Little Whale and Nastapoka rivers, surnmer 2001.

Little Whale Nastapoka
X+SD 22.2+19.1 44,1 +48.4
DOAD Range 28-815 | 43-1634
' N 24 ] 12
Median 15.4 v 22.3
Between Sites Fi1342.79, P=0.10
X +8D 16.4 + 159 425+ 48.2
*DOAD corecteds  Range 2.8-69.0 4.3-159.2
N 22 12
Median 10.5 22.3
Between Sites Fi324.69, P=0.038

*Sites significantly different, p <0.05, ANOVA on ranked data
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Table 7. Duration of Absence after no-apparent-reason (hours) of beluga at
' ‘the Little Whale and Nastapoka rivers, summer 2001
! : Little Whale Nastapoka
| oo o | X£SD .-8.8£8.0 4.5+4.9 180 ‘
é NAR -~ | Range . 20-175 1.1-=15.7 . o et P
‘ . n . IN - 5 - 11 R ENaétab;ke .+
. Median 4.0 22 el
Between Sites F1142.84,P=011 R o
- X£SD 6.3+4.6 44+46 1204 ;
NAR corected - | Range 2.0-12.3 1.1-15.7 7 .- L
N, 5 11 Z 100 1 i
‘. Median 4.0 il 22 & +
R Between Sites F1141,63, P =0.22 § 80 1 a
| C B 3 %
|
_ Although the estuaries did not differ in the overall time interval that whales were R L. B
absent (Table 5, DOA), the sites differed significantly when disturbance was o ZO—%‘TEJF
taken into account (Table 6, DOAD comected)- Within the estuaries the duration-of- - '
" absence following disturbance was longer than when whales left for no apparent 0 - R N '
~ reason (NAR). No difference between sites was found in NAR, however, the. Y ° 10-- ,1‘5 2 _ 2 % . ®.
1 " small sariple size, especially ‘from Little Whale River, limits the power of Disturbances during absence (N)
: statlstlcal comparlsons (Table 7). : ; T 3
| Fig. 7. Relatlonshlp between duration- of-absence (DOAD) and the number of

d|sturbances occurrlng durlng absence _ - .

Factors affecting Duration-of-Absence
At both sites, the duration’of ‘absence when disturbance occurred (DOAD) was
related to the number of disturbance events occurring during the absence (Fig.

7). This relationship was particularly strong-at the Nastapoka (Rs = 0.82, p=0.001,
=12), but also S|gn|fcant at the Little Whale River (Rs =0.52, p=0.01, n = 21).
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Table 8. Duration of absence of identified beluga. from.the Nastapoka Estuary
after hunts and motor traffic (Data source Caron 1987, Caron and Smith

1990).
Activity | Whale ID | Stage Class' | Absence (hr) Date .
Hunt N8 3/4 - 380 12-Jul-84
o N10  |White & Neonate] 117 12-Jul-84
N11 White & Half 117 12-Jul-84
N3 White & Half 144 3-Aug-84
N39 White 56 3-Aug-84
N15 White - 48 3-Aug-84
"Mean+SD 144 + 122 .
V Median 117
Range 48 -380
N 6
Motor N1 White & Half - 165 7-Jul-84
N3 White & Half 372 7| 7-Jul-84
N4 White & Neonate 372 7-Jul-84
N7 3/4 j 574 = | 7-Jul-84
N8 | . .3/4 ‘ 106 7-Jul-84
N10 White & Neonate| - 42 25-Jul-84
N20 - 3/4 236 25-Jul-84
""N19 ’ 3/4 ‘ 169 ' 25-Jul-84
N26 White - C177 25-Jul-84
N23  |White & Neonate 123 20-Aug-84
N1 White & Half 33 24-Aug-84
N3 White & Half . 104 24-Aug-84
B Mean +SD 206 + 159
vy e s .+ Median 167
< e ... .. Range, 33-574
. - o N 127

Re-examination of published data on individual animals

During 1984 a number of individuals that had distinctive scars were re-sighted
(Caron 1987, Caron and Smith 1990). The time for re-appearance in the estuary
of these animals varied greatly whether after hunting or motor traffic (Table 8).
The effect of the type of disturbance on individuals was not examined by Caron
and Smith (1990). Similar to the herd’'s re-appearance, the identified whales
showed no difference in the duration-of-absence after hunting or after motor
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traffic (Ranked ANOVA, F1460.55, P = 0.47). These individual whales were also
away from the estuary, on average, for much greater periods and showed greater
variability than whales-in-general, indicating that they were not part of the first
herds to re-appear to estuaries following a disturbance (33 - 574 hrvs 2 - 48 hr,
Tables 4 and 5 in Caron and Smith 1990). - ‘ - =

Doidge (2001) noted that the duration-of-absence of these known individuals
decreased over the observation period by approximately-1 dayin'5 (Fig. 8). This

- change is greatest in July - a time when whale numbers in 1984 at.the Nastapoka

show the greatest rate of increase (Caron and Smith 1990, Figure 2, p: 73). Re-
analysis of Caron's (1987) data indicates that this reduction in- duration-of-
absence is not a seasonal effect (Fy 51 = :2.96, p=0.087), but rather related to the
decrease in motor traffic’ from July to August (Fisi =254, p<0.001). The
decrease in the duration-of-absence likely accounts for the build-up? in whale
numbers during August 1984. = ° - W L AT

30 —t
-t w2

X + X + X X + i»iur}t‘m;’ July)
o | + Hunt (08 August)
% X Motor (06 July) -
¥ Motor (24 August)

R

RE 4 ‘Motor (25 July) -
X Motor {20 August)

QT
| | —e=#10WeN

0 #11 W2
A #I5W
¢ #193/4

15
& #2034

O #2AW+N

A W2BW
T{—#3 W+172
A #IW V .
o # V\}‘!N

Absence (days)

10 -

& #7 314
| | ——8 3i4

0

27un84 . 07-JutB4  AT-JulB4 - 27-Jub84  O6-Aug-B4 - 16-Aug-B4  26-Aug-B4 . 05-Sep-84

Duration-of-absence of identified whales from the Nastapoka River during summer
*"1984. Whales re-sighted once are designated by a single point, whales re-sighted

more than once connected by a line. Dates of hunts (+) and motor traffic (X) at top of
.+ the graph. Data source: Caron 1987, Caron and Smith 1990. Reduction.in duration-
. of-absence is not a seasonal effect but due to a reduction in vessel traffic (See text).

2 Caron and Smith (Fig. 2, p. 76, 1990) shows an increase in whale numbers with season rather
than an “attrition”.
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- DISCUSSION

'Role of estuaries

The importahce of estuaries‘to_ belugas has been inferred from the océupation of
estuaries despite disturbance (Finley et 1982), the site-fidelity of individual

- whales (Caron 1987, Caron and Smith 1990), the thermal benefits of warm

estuarine waters to the young (Sergeant 1973, Sergeant and Brodie 1975,
Breton-Provencher 1979) and all age-classes (Fraker et al 1979), physiological
factors such as the moulting of skin (Finley et al 1982, St. Aubin and Geraci

1989, St. Aubin et al 1990) and the predictably ice-free habitat offered by
.estuaries . in "spring- (Breton-Provencher 1979). On the basis of the above,

estuaries are generally.considered to be critical habitat for belugas. Caron (1987)
points out the only common feature of -all, estuaries that are frequented by
belugas “is the presence of warmer -and fresher waters compared to the
surrounding seas”. River current is another feature in common. Belugas occur in
places such as West Greenland and Svalbard, where estuaries do not exist
(Heide-Jorgensen and Teilman 1994, Lydersen et al 2001). In Svalbard, belugas
spent more than 50% of their time at glacier fronts — areas where there is a fresh
water influx and high prey abundance but no thermal advantage (Lydersen et al

2001).

The funcltioh of estuaries as calving grounds suggested by Sergeant (1973) was
- dismissed by Caron (1987) since her observations over two summers (1983-84)

at the Nastapoka did not show a pronounced seasonal increase in neonate
numbers. Also, the peak of parturition for. the eastern .Hudson Bay population
occurs before the period of estuarine occupation (Doidge 1990b). '

The thermal benefit of warmer estuarine waters is directly proportional to the
temperature difference between the whale’s body and the surrounding water. In
summier, the temperature of the Nastapoka estuary varies from 11° to 18°C
compared to 0° to 9°C offshore. Conductive heat loss for whales in the estuary is
2/3 of that offshore. Calves in the estuary should be able to meet this loss by
basal metabolic heat production alone, although younger animals may have to
remain active when in cooler waters offshore (Doidge 1990c).

The Inuit observe that warm',-'ﬂowing, fresh water-and sand banks on which to rub

enhances the moulting process (Finley et al 1982). The pronounced rubbing
behaviour associated with mouiting belugas at Cunningham Inlet in the High
Arctic is not seen at the Nastapoka which is attributed to differences in sighting
conditions between the two sites (Smith et al 1994). However, most whales have

" already moulted by June when they enter eastern Hudson Bay estuaries (Doidge

2001). Estuaries likely promote the moulting process; theoretical calculations
suggest that beluga can moult in water 5°C or greater (Boily 1995).

=20 -

Estuaries .are considered. to be important feeding areas for beluga by Breton-

. Provencher (1979) who found the stomachs-of two belugas harvested at the

Great Whale River and two at Little Whale River to contain prey. The likelihood
that beluga were feeding at the Nastapoka was dismissed by Caron (1987) who
points out that “feeding in'such a small region is unlikely and empty: stomachs .of
whales harvested in the area support this idea”: Indeed, only 3 of 83 stomachs
examined during a four-year study at the Nastapoka and Little Whale rivers were
full (Doidge 1990b). The others were either empty or contained trace amoun@s of
hard parts of fish or crustacea. None of the stomachs that Belanger examined
during the net fishery in the 1850s at the Little Whale contained fish (Reeves and
Mitchell 1987). This lack of food items has been attributed to the regurgitation of
food by beluga while they are being chased during the hunt (Reeves and Mitchell
1987). During four years of observing Inuit hunts of beluga at the Nastapoka
River during the 1980s regurgitation was not observed (Doidge 1990b). When
whales enter the estuary, they may have full stomachs, likely from feeding
offshore. Of the twelve adult whales that were harvested shortly after they had
appeared at the Nastapoka in 2001, three had prey in their stomachs (Appendix
1). If estuaries are used for feeding, the amount of disturbance at the Nastapoka
is now too great to permit belugas to spend sufficient time in the estuary to feed.

Estuarine use by whales

In August, belugas can still be found in the Nastapoka and Little Whale estuaries
even in spite of almost daily disturbance by vessel traffic. Within hours. of
disturbance, belugas can sometimes be seen again at the Little Whale and
Nastapoka estuaries. Although identifiable individuals in the 1983-84 study took
ca. 10 times longer to re-appear at the estuary compared to first belugas sighted,
they still return to estuaries despite disturbance. The degree of use of the
estuaries by individual beluga indicates the importance of the habitat 'to the
species. Different family groups and individuals may use the estuary at different
times and to different degrees. If left undisturbed, many small groups enter the
estuary and remain. for sometime which results in a build-up in numbers. ‘Qa:ron
and Smith (1990) found adults with calves to be the first to re-occupy the estuary,
an indication that this group may spend a higher proportion of time there. Based
on.the re-sightings of identifiable animals, mainly white adults and large grey
animals, they estimated that these animals passed.a minimum of 30% of the 59-
day study period in the estuary during 1984. ' '

Whales (in general) appear at the estuary in a shorter time than the .identiﬁed
whales that had just previously occupied the estuary because these animals are
likely not the ones that were subject to the disturbance. Some of the animals that
are offshore are likely . headed . towards. the estuary and are unaware that
disturbance has occurred. These animals then arrive at the estuary. The size of

~ the population and the amount of disturbance in the area probably in'ﬂuence:'the

rate at which animals.appear at the estuary.
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* The 'Nastapoka Estuary: no longer. experiences the build-up in whale numbers

that it did at the time: of Caron and Smith’s study. In 2001, groups composed of

- all ages were the most frequent and thus the most likely to be the first to appear

after an absence-(Table 4). Once there, groups did not remain for long (Table 2)
due to the frequent disturbance by vessel traffic. Group size has also decreased
at the Nastapokasince 1984-(Table 10). ‘

g .Téble 9. Duration of absence after.disturbénce of beluga herds:'frequentihg the

. Nastapoka and Little Whale estuaries between 1984 to 2001 (DOAD -
* . hours-uncorrected) ... . .. ' - :

L S = Littie,‘Whale .Nastapoké
S ' Xx8D o 17.7 £ 14.1.
1984 " Range . .. - 2—48 -
o Median - ‘ 16.
SN 13- .
© : X+SD - 211+ 151 28:6 +24.9
19932 - Range 2-45 . - 9— 69
Median 20 16
N 11 5
\ X+SD vt . 30.5+309
2000° | Range e 1-98 -
" -+ [Median - ‘ .27
. ' _IX£SD - 222+ 19.1 " 441+ 48.4
. /2000 - "' /Range = - - 2-82 4-163 "
R o o Median = =~ | 45t f 22
i .'N T - 24 - ) 12

 Soirces: 'Caron and Sriith 1990, *Doidge 1994, *Doidge 2001~ * -

. The pattem of estuarine use appears to'be Hifferent at Little Whale. There, large
.*.groups of whalés still.appear at the estuary, a situation similar to that observed in
. 1993 (Table 10). At Nastapoka, Whales'are' absent from the river for longer
' periods than at Little Whale ‘and the ‘maximum duration ‘of these: absences’ has
_increased since 1984 (Table 9). Although, the median time of absence has not
changed over the years, long periods of absence are becoming more and more

common., . - :

The ‘d'istributioin of whales seen during aerial 'sur{/eys‘ (Smith -and Hammill 1986,
Kingsley 2000) and recent satellite tracking of whales tagged at the Nastapoka

and Little Whale indicate that belugas pass most of their time out of the estuaries

.-in the waters between the coast and the Belcher Islands (Doidge and Hammill
2000, Kingsley et al 2001). A rough approximation of average estuarine use can

be estimated from the portion of the population occupying estuaries versus
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offshore habitat. The source of data is somewhat crude (associated with high
variance), but the calculation does furnish another estimate of estuarine use. The
aerial survey in 1985 (Smith and Hammill 1986) estimated the surface population
at ‘968 whales with an additional 474 animals 'in “traditional sites of coastal
concentration,” (139 whales at Nastapoka, 48 in Richmond Gulf and 287 at Little
Whale). If all animals-in the shallow estuaries are seen from the air, and
assuming an additional 85% of the animals offshore are undetwatersand not seen
during - the offshore survey (Kingsley et al 2001), approximately” 21% of the
population would. have been in estuaries, of which, 6% (139/2265) were at the
Nastapoka. Based on time sampling theory, these-perce‘ntages represent the
equivalent portion of time-activity budget of the average animal over the summer
seasori. The higher proportion of time (30%) spent in the Nastapoka by whites
‘and large greys.accompanied by young (Caron and Smith 1990) would indicate
that this habitat was more important to this group than to other classes of beluga.

Not all data support the above conclusion. Smith and Hammill (1986) found no
difference in the size classes of animals seen inshore (estuaries) versus offshore.
Satellite tagged animals in 1999 included two females with calves. These animals
did not return to-the. estuary over a 60 and 90-day period respectively (Doidge
and Hammill 2000). However, their use of the estuary previous to tagging is not
known. The sex ratio of the harvest at the Nastapoka is close to unity (Doidge
1990, Lesage and Doidge In Prep.) indicating equal use of estuarine _habitat by
both sexes. Smith et al (1994), based on adult — calf associations, calculated a
sex ratio that was strongly skewed towards females (1:3.2). Since females and

young occupy the more -upstream portion of the estuary compared to males and

*their observation site was near this position (Caron 1987), their sightings may be

biased. towards females and young. Although some_hunters. attempt to select
males only, the sex ratio of .the harvest is unity (Doidge 199Qb, Lesage et al.
2001) The small number of whales, harvested in‘QQO1 as they appeared at the
estuary, is' skewed towards males (Appendix |). However; given the great
changes since the 1980s in the number of whales occupying the Nastapoka, the
present situation may not reflect the past. = _ o S

® 474/(968*1.85+474)*100, estimate is approximate as whales are not always in estuaries
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Table 10: Herd composition of beluga whales- at the Nastapoka and Little Whale
rivers, 1984 — 2001 S

" . Young-of-the-year 5 Little Whale " Nastapoka
' . ) X£8D L :
1984 ¢ Range .- s.» - | . ...
‘ Per cent of group- - 19%
No. scans 480
X+8D. . 45+ 4.2 22+25
1993° Range 0-15 0-8
’ Per cent of group 23% . - 19%
No. scans 30 g
’ X+8D e 08+11"
2000 Range’ 0=3
: Per cent of group 15%
No. seans ) e 28
- X+S8SD 21426 - 13213
2001 ~. ., Range 0-11 0-5
Per cent of group 12% - 23%
No. scang 91 50
“Juvenile . Little Whale- Nastapoka
- S X+8D )
.1e84' - Range -
. i Per cent of group 27%
No. scans_ o 490
S X£8D 80+ 73 1.6+ 1.8
1093° Range | 0-26 0-5
’ 1 Per-cent of grolp 23% - . 23%
. No. scans 30 - 9
: 1 Xx8D e 11413
2000° Range - 0-4
N Per cent of group 22%
No. scans e 28
o | LX£SD 3.1£26 0.7+1.1
2001 - ‘Range 0-11 0-5
- 2 Per cent of group 18% 1%
No. scans ' 91 - 50
Adult ) ~ Little Whale - Nastapoka .
e X+8D L
1984 . Range
' ' Per cent of group’ 54%
No. scans 490
X+ SD 227 £ 24.9 86122
1993? Range 2-95 0-40
) Per cent of group 64% 58%
| No. scans 30 9
1 X+38D 32+24
2000° "Range 0-8 -
- Percentofgroup | .. 63%
No. scans 28
X+8D . 16.4 +26.8 3.8+36
2001 - 'l Range - 0-144 0-5
Per cent of group 70% 64%
No. scans 9N 50

Notes:

:

'Caron and Smith 1990, their Table 6. n=490 scans (incorrectly given as n = 33,027 which
was number of animals scanned). 1/3 length animals defined as YOY Y2 and 2/3 Iength

combined as Juventles % and white as Adults.’
“‘QDotdge 1994.

Detdge 2001.
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Why have whale numbers at the Nastapoka decreased since mid 1980s?-

At Nastapoka, the maximum count ot 254 belugas made in August 2001 (and
earlier counts in 1993, 1999, 2000) do not approach the 250 maximum observed
in 1984. Possible explanations-for this include: disturbance has caused belugas

- to avoid the estuary, or the population of whales has decreased. A decrease in

the population could be general, or tocal ‘ie only the population of whales that
frequents the estuary has decreased. -

Dlsturbance

In 1984, Caron and Smlth (1990) recorded 13 dlsturbances to beluga (7 hunts
and 6 motor traffic) over a 59-day period. The norm at that time was for one
hundred or more whales to be in the river .whereas presently, whales are
generally absent. One hundred and twenty-six disturbance events by motor noise
were recorded in 2001 over a period of 31.days, a major increase from 1984.

The time it takes for whales to -appear at the. Nastapoka estuary after a
disturbance has also increased (Table 9). It is expected that population size and
duration of absence would be inversely related. If whales were away from the
estuary, on average, for a longer period of time, they would return less frequently
which would decrease the number of whales in the estuary at any one time. If the
population has decreased, but duration-of-absence remains . constant the
number in the estuary would atso be expected to decrease s

The duratron-of-absence is related to the number of dtsturbance events at the
estuaries, even if whales are absent at the time of disturbance (Figure 7). This
relationship is 'stronger at Nastapoka which may be due to the noise from
outboards being reflected within Nastapoka Sound, whereas at Little Whale,
where it is an open coast, the sound may be dissipated offshore. Thus noise
levels may be higher around Nastapoka causing less whales to eccupy the area.
If, however, the overall population has decreased but beluga now prefer the Little
Whale River; the counts at thtle Whale would be expected to show little or no

decrease

The decrease in. whales seen at the Nastapoka may be influenced by the
construction of the village of Umiujaq, which is only an hour’'s boat ride away.
However, .in August, most boat traffic is from Inukjuak and associated with the
beluga hunt.. There has &lso been a change in hunting methods. In the mid
1980s, the beluga hunt of the Inukjuamiut operated from that community's long-
liner, which came to Nastapoka carrying several freighter canoes. By the late
1990s, the community boat was no longer used. Hunters from-.Inukjuak:-now
come to Nastapoka in freighter canoes and speedboats. In August 2000, more
than elghty people, with’ twenty canoes, camped at 'the .Nastapoka. The
Nastapoka ] populanty mcreased further in 2001 when 167 people in -33 canoes

[N
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and the community's long-liner were .at the river during the. first week of August.

Each famrfy hoped to return home wrth muktuk.
i

A small number of Cree from Great Whale use both rivers as a base for canbou

hunting and fishing. Although Cree use of the coastal zone has increased in the
last twenty years, only-a few Cree families venture as far north as the Nastapoka

. to hunt.

Evidence of avoidance — other factors

in the 1980s, up to 40 belugas might be harvested at the Nastapoka in one year

- (Doidge 1990b). ‘This was before the estuary was closed to hunting in July, so

the harvest was then more spread out over the: summer. Presently, most hunting
is concentrated in-early August as.soon as the season epens. In 2000, 40 whales

were harvested within 8 days; in 2001,.14 taken.in aperiod of 7 days. Thus the

disturbance from- hunting is now concentrated in early August. Also, carcasses
are disposed of in the sea, at the mouth of the estuary. The large number of

- carcasses, deposited over a short period, may cause whales to avoid the river.,

. Evidence of population depletion ..

The aerial surveys of 1985 and 1993 have large variances, associated With the

estimates. (Smith and Hammill 1986, Kingsley 2000). Thus, these surveys are
limited to detecting only large changes in stock size: Simulation models, which
incorporate recent harvest levels, predict the population has declined (Hammill

:-2001). Examination -of .the age structure of the harvest shows a drop in the

median age of the animals in the harvest, an indication that the population could

. be depleted (Lesage et al 2001). A more, detailed analysis of age-structure is
~ underway to: examine if changes have occurred since the 1980s in the age of

whales harvested at the Nastapoka and Little Whale estuaries (Lesage and

: 'Dordge In prep)

When the be!uga populatlon is Iarge the Ilkehhood that groups are approachmg

the estuary is high, whereas when the population is smaller, this probability is
lower. When there is a high probability of groups entering the river, the duration-

- of-absence .would be low. The mean and variance associated with duration-of-

absence ‘would be greater when. the population is smaller. As-the population
becomes: very small, the mean and range would. be expected to approach the
values in Table 8 Wthh are based on only a few individuals. . .- :

< : P

».Physrographlc Factor

~ "The physrographxcal features of the:, Hudson Bay Arc, mcludlng dlfferences

between Little Whale River and the: Nastapoka may influence whale dlstrlbutron
As stated earlier (Introduction), the Little Whale River enters Hudson Bay in a
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region ‘of open coast where there is' no island archipelago directly offshore,
whereas the Nastapoka flows 'into Nastapoka Sound. The Sound may-act to trap
vessel noise, amplifying the disturbance effect; noise at Little Whale may be
dlsslpated into the open waters off shore. L .

Belugas are beheved to follow ooastlmes as an anti- predator strategy when
threatened (Lydersen et al 2001). The difference in coastlines could therefore
explain some of the differences in whale occurrence between Little Whale River
and Nastapoka. At Little Whale, there is a single coastline to follow, that of the
mainland, whereas at Nastapoka the offshore island chain offers an additional
two coasts which to follow. Belugas are dispersed within the Hudson Bay arc

- (Smith and Hammill 1986, Kingsley 2000). Those that are near shore would. be

expected to flee-towards the coast when disturbed which should lead to- more
whales at Little Whale River than at the Nastapoka. =

SUMMARY and CONCLUSIONS

Large groups of fifty to hundred belugas can be seen at the Little Whale River
whereas during the last fifteen years the number of belugas observed in the
Nastapoka estuary has declined sharply. Several disturbance factors have likely
caused the decline: boat traffic in the area is now almost daily; beluga hunting is
now concentrated in the first week of August which may cause greater
disturbance than harvesting in the past that occurred from June to September. A
reduction in numbers at the Nastapoka is not direct evidence that the eastern
Hudson Bay population has declined because the concomitant increase in
disturbance makes the situation difficult to interpret. Older individuals may have
changed their distribution pattern over time to remain offshore. The decrease in
the overall mean age of the population may indicate a reduction in population
size, or a changing distribution of older animals away from the estuary. However,
the results of simulations, based on current harvest levels, indicate the size of the
stock has been reduced.

The degree to which estuaries are important to beluga is not clear. Apart from
aerial surveys, and to some extent satellite tagging, most other studies of
belugas generate data that is specific to belugas in estuaries. Estuaries are the
sampling sites. This can introduce a land-based bias when assessing what
habitat is critical for the species. However, use of estuarine habitat in August, as
assessed by the number of whales that occupy the habitat over time, has sharply
decreased due to boat traffic. The Little Whale and Nastapoka estuaries are
closed to hunting in July, but we lack data on boat traffic for that month.

Belugas in estuaries are highly susceptible to hunting pressure as they are easier
to catch there. This makes the estuaries very attractive places for Inuit to hunt
belugas. The hunt for subsistence food requires expenditures for boats, rifles,
fuel and food. Hunters thus wish to maximise their return, especially those that
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- have traveled far.to reach the estuaries. Thus a decrease in the number of
whales in the estuaries is of concern to them, but opinions differ as to the cause -
- of the change in whale abundance. ‘ .

The number of belugas occurring in-estuaries is difficult to predict. The bresehce

- of whales is influenced by the amount of boat traffic occurring in the estuaries,
" regardless of whether belugas are present at the time of disturbance. Boat traffic

appears to have a greater effect on. the duration of absence at Nastapoka than at

-Little Whale. It is speculated that this is related to sea-bottom topography.. -

To determine if noise and the chanée in distfibution patterns in older ir}nd'ividuéls

can be important factors in the reduction in the -number of belugas seen at the

- Nastapoka estuary, noise .levels should be measured and movements - of

individual whales in and out of estuaries should be tracked. Such assessments
are planned for 2002. ‘
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Appendix |. Biological information of belugé whales harvesteq at or neér the Nastépoka River, summer 2001. : ; :

H
1D Date Location . - Sex Length Colour Reprod. Status Foetus. Stomach !
DLNO1-01  01-Aug-01 'Nastapoka M 350 W . ) Empty . |
DLNO1-02 01-Aug-01 Nastapoka M 370 W o Empty ,
DLNO1-03 01-Aug-01 Nastapoka F 344 W LP  M205cm  Smallpieces of fish- ‘
DLNO01-04 03-Aug-01 Pointe de la Baleine Blanche M G . ’ o
DLNO1-05  03-Aug-01  Pointe de la Baleine Blanche M w ‘ |
DLNO1-06 03-Aug-01 Pointe de la Baleine Blanche "M G Small shrimp-like decapods and fish |
DLNO1-07 03-Aug-01 Pointe de la Baleine Blanche ™ M w : ' '
DLN01-08 03-Aug-01 Pointe de la Baleine Blanche M G !
DLNO1-09 03-Aug-01 Pointe de la Baleine Blanche: M 365 w . o , TS |
DLNO1-10  04-Aug-01 Nastapoka F 350 WILG L N Small shrimp-like decapods and fish - ¥
DLNO1-11  04-Aug-01 Nastapoka F 198 - DG e o Milk L o C ‘
DLNO1-12 07-Aug-01 Nastapoka M 390 W s ) R
DLNG1-13 07-Aug-01 Nastapoka M 400 ° W ) ’

DLNO1-14 07-Aug-01 Nastapoka M 383 W ’




