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ABSTRACT 

Vessel traffic and the 'occurrence of beluga whales: Delphinapferus leucas, wère 
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 easterh Hudson Bay. 
Disturbance by' vessel'traffic (mainly' freightercanoes) was almost daily at both 
sites, bu(Nastapoka is by far the busier place: 208 disturbanèe eventsin 31 days 
compared to 111 at Little'Whale in 28 days. Following disturbance, wh ales were 
ab~ent 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 
vesseltraffic increased the dùratioh of absence. This relationship 'was~tronger at 
Nastapoka' (Rs = 0.823, n = '12, P = 0:00.1) than at Little .Whale (Rs = 0.523, n = 
21, P = 0.01), which may 'indicatedifferences in underwat~r noise, dissipation 
between the open 'coastat Little Whale versus the marine canyons in Nastapoka 
Sound. Whales also left the e~tuarjes for no apparent reason, but were seen . ' 

again much sooner comparE;1d ta absences following disturbance. Published data 
on ttie sightings of individually recoghizable belugas at the Nastapoka indicate 
that these individuals are not the tirst animais to appear at the river after 
disturbance. Re-analysis of that data found no difference between the duratioll 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 cou nt 'in 2001 was 25 
animais. Groups of 100+ animais still occur at Little Whale River. The decrease 
in the nurnber 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 
disturbànce. Daily boat traffic prevents the seasonal buildup in whale numbers 
that had been a feat!Jre of these estuaries two decades earlier. In August, 
Inukjuak· hunters are the predominant us~rs of the NastapOka River wher~as 
Little Whale River is, usèd by the K~ùliuara.apimmiut and' the Umiujamiut. 
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INTRODUCTlpN 
, " 

ln Hudson Bay, two stocks of beluga whales, Delphinapferus leucas, have 'been 
,recognized based on summer,ing areàs andgenétlc make-up,{Brown-Gladden et 
al 1997). The western Hudson Bay population numbers atleast 23,000 belugas 
(Richard et al 199Q).whereas the easternJ;îudson Bay population is much smaller 
and is designated as "threatened" by COS'î::WIC (Reeves and Mitchell '1989). 
The size of the p9pulation on the surface at any time, based on counts during 
aerial surveys, was ,estimated to be about 1,000 individuals (650 - 1430: 'Smith 
and Hammill 1986,:,1014 ±'SE ,4~;1;, Kingsl~y 2000). These e~timates have not 
been càrrected for whéJles that are diving an'q thus out ~f view. Analysis of dive 
data indicates 'an addition of . .85% to the counts to correct for animais underwater 
(Kingsley et,al 20Q1). This correction' suggests the eastern Hudson Bay stock of 

, belugas number~d ca. 1,9.00 animais :iQ ,1985 and 1993.: The large variances 
, associated with th~se estimates (due' to the Clumped nature ,"of beluga 

distribution) prEwent the détection of small changes in population size'.' Recent 
popula'tion modeling, which incoTPorate's harvest:levels, suggests the population 
has declined (HammiIl2001). , " ' 

Belugas in e~stern Hudson Bay summer in thé area of the H'udson' Bay Arc, 
which stretches from latitudes 55° to 59°N on the Quebec coast, and west to the 
'Belcher Islands (Smith ançJ Hammill 1986)., Several estuaries, -nàtàbly the Great 
Whale, Little>Whale and"Nastapoka, occcir in the Arc and are' frequented by 

, belugas (Fig. 1). At various times in the 1700 and 1800s, large, commercial 
fisheries for pelugas' operated at the Great Whale and Little Whale rivers. The, 
Nastapoka escaped commercial exploitation (Reeves and Mitchell 1987). 

, 

Subsistence harvesting of belugas occurs at ail' three estuaries, with ~he 
Nastapoka .. providing the most whales. louit 'huntersfram Kuuliuaraapik také 
whales opportunistically at the Great Whale estuary; the occurrence of whales 
there is sporadic but does occur (Lesage and, Doidge ln 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 fram Kuuliuaraapik.' The 
Inuit of Umiujaq hunt whales' on the 'coast· in front .of their town; among the 
Nastapoka Islands, in Richmond Gulf, and ,occasionally at the Nastapoka River. 
Presently, hunters fram 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 fi ft Y years ago before moving to Inukjuak. ' ' 

Beluga hunting is limited to native hunters and'is governed by the. Fisheries 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 fram' Puvirnituq 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. animais are part of. the 
harvest (de March and Maiers 2001 )." ; 

- 1 -



- • 

Il 

H " (j 
1 $ ., " 

o Il Y 

ft 

.. 

~'J. 

Ilil 
li .... 1 

·"Ji:ilf J ! 

, , 

(oH' •• 

il!'ft •• ... 

"' " ) "­• 
• .6., .tq 

boA, , ... 

" 

" 

• , ~" 
$ " 

•. , , ., ' 

, . 
lU ·t" 

1 

" 

r. 
' .. w 
J . 

1 
11 

" 
• q .,/., ' 

.. 

. 

'"" '. 

.. ~ 

" 

ft p r 

.... Ii: 

" , 
'1" t.t • .,. 

, .. , 
,..UU Il 1 

. "141 
!L!. ~ . ' ''''''''' r--. \', 

t; .'" 
.' 
\ ... . .. ... ~.,'~ , 
J., 

'-~ , 
" .1 

\' 
&.1 

t 

, 
1 

Q ' 

"'"'-, 

'.' ., ,." ... 

.. 

Il' 

* -

,, -

. -

..... . 
C_"...,.'" r.r . -

1.(' ,. 

- II ~H(o'\ • • 
" 

, 
"'...a ' • ,~" L 

SJ"'· "'- • r'"' 
6 .11' III 

· L.. "~b 
,. 

1 
1{' 

1 

IFli-...... 
l'f • .-.,. 

" .. I .~t ...,.., ... 
. ' 

" Il 
"1 1 

101 
1 

fi 

1 

li ' 

.. 
.. i 

Figure 1. Map of Nunavik The Nasta k R' . 
Hudson Bay Ar~J north of ~~e aVill~ver IS locat.e~ near. the centre of the 
(Great Whale River) i . ge o~ UmluJaq. Little Whale River 
Inukjuak is at the top o~ t~~ ~~~.thern portion of the Arc; the village of 

Besides limiting the number of co . . . 
present management agreement Clo:~~~~,es huntlng. at the N~stapoka, the 
month of July and effective in 2001 Hm't th tw

h 
0 estuanes to. huntlng during the 

Ils e arvest to 15 animais at each river. 

The method of hunting belugas at the Nast . 
years. ~reviously, Inukjuak hunters would apoka has changed ln the last ten 
communlty boat, a 40-foot long-liner to fi!! th ?ome to the Nastapoka on their 
hunting effort has been more individual' .. elr quota of wh~les . I.n recent years, 
canoes or speed boats which has re I~s~c: hunters come ln thelr own freighter 
While the catch is pooled man su .e .'~ many vessels hunting at one time. 
hunt. This leads to a less ~rgani1e;~~~t'~dl~ldUalh?oats are now involved in the 

unng w Ich the quota is exceeded. 

ln the 1980s, concentrations of u t 250 . 
Nastapoka River at any one time p(C 

0 
white ~hales could be seen in the 

aron and Smith 1990). More recently, the 
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number frequenting the estuary has declined (Doidge 2001). In 1986, the village 
of Umiujaq 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 Umiujaq 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 f1ee when an outboard motor boat 
approaches (DWD pers. obs). However, in other areas, f1eeing 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 Rivière 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 study sites 

Physiogr~phy - Eastern Hudso.n Bay . 

" 

The waters, of the Hudson Bay Arc are generally less than 50 m. However, 
.' troughs, up to 100 m deep, r~n parallel 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 f10w of the Little Whale River '(211 m3sec·1) and the Nastapoka (268 
m3sec·1) are similar, and keeps th~ estuaries ice-free during the spring break-up 
(Hydro-Quebec 1993, Lamothe, 1983).' Bel~ga whales frequent these estuaries 
from late June to early September.A weak current f10ws northwards albng the 
coast (DFO 198?). Tidal amplitude is small, ca 2 m. Travel along the ~coast by 
boat is possible by late JUr'le, but .becomes more difficult with stormy weather in 

. 'September and October until freeze-up in November when travel by boat is no 
longer possible. 

_' " ~ 1 1 

Little Whale River 
... 

, The Little Whale River enters Hudson Bay at 56°00'N 76°47'W in an area of open 
" coast betwee'n the M~nito.unuk Islands to the south and the Nastapoka Islands to 

the north -(Fig. 1). The community of Kuuiluaraapik (also known as Poste-de-Ia­
Baleine, GrealWhale .and :by the Cree name of .Whapmagoostui) is 200 km to the 

. south-west and· is the home .of 650. Inuit and 725 Cree. Umiujaq, 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 .qeep; extensive sandy shoals occur on 
the southern. side of th.e estuary and ~re exposed at low tide (Fig~ 2). 

," .. 
Little Whale is·a stop-ove~ place for Inuit travelling between Kuuiluaraapik and 
Umiujaq,or from . Kuuiluaraapik to Richmond Gulf. 80th communities use itfor 
subsistence,purposes and camp there' to hunt belugas: fish and harvest berries. 
Cree from Whapmagoostui also use the area for hunting c,aribou and fisl1ing or 
for shelter when traveling along the coast. 

Nastapoka River 
',1, ". . 

The Nastapoka River f10ws intp,~astern Hl,Idson Bay at 56°55'N 76°33'W (Fig. 1). 
The community, of 'Umiujaqi,s ,situated 40 kilometers. to the south., The ne?rest 

: community to othe north is'Inukjuak (population 1300), which !~ 200 kilometers or a 
full day's boat journey awaY ... r.he 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 

-4-

1 

1 , 
1 

! 

i 
1 

i 
1 

Figure 2. Es~~~ry of th.~ Little Whale • 
River. ,Top of map faces east. Camp, 
(C) on south side of river, upstream ~f 
narrows. Observation point (0) on h,llI 
SW of campsite. Rocks are shown as 
cross-hatching, . sand as stipples. 
Dashed lines outline sandbars 
exposed at l0'-Y tide. 

Hudson Bay 

Figure 3. Nastapoka Estuary, eastern 
Hudson Bay. Top of map faces east. 
Camp (C) on' north side of river ~t 
Narrows. Observation point (0) on hlll 
next to camp. Rocks are shown as 
cross-hatching,. sand as stipples. 
Dashed lines outline sand bars 
exposed at low tidé. (Based on Caron 
1987). 

. 'd f th . tuary the Canadian Shield is 
kilometers from the coast. On each SI e 0 A e eS'halfway from the falls to 
interspersed by sandy beache,s and eskers. narrows,. Itwater 
the sea divides the estuary into, ,.inner and outer segments (Fig. 3). A sa 'i 

wedge ~xtends upstrea~ to the Narrows at high tide (Caron 1987). 
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METHODS 

Observational sampling 

Observational methods fol/ow 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 
pre~ent, a· spotting scope was used to classify whales as young-of-the-year, 
juveniles or ad'Jlts (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.' . 

Throughout 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 frve-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 

. disturb<;lnce event (even though it might include many, canoes) sinçe the 
generation of noise yvas more'or less continuous.,. . . . . . 

. An, eider 'hunter from Umiujaq. and his fàmily camped at th~ Little Whale River to 
provide Jogistic suppqrt for the observation crew. Initially, two Inuit hunters 
observed the river, but one decided to leave the study for personal reasons. 1 

Thus, mO$t 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 
observations. August 12-14 inclusive, wherr the observers. returned to Umiujaq 
for supplies and their'returnwas deJayed by bad weatl1er.' . , " . 

Between July 23 and August 22, 2001 (31 days) hburly scans were made orthe 
Nastapoka River. The field party camped on the north side of the river on the 
sandy spit that forms a na rrows , the boundary between the inner and outer 
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 Umiujaq (JN, GI), biologists from 
Makivik (DWD) and DFO (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 and 
any Jogistical needs. ' '.' 
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Comparisons with previous studies 

publish~d dataf:om the Nàstapoka was' re..:examined and com'p~red' tO"~hat 
athered in 2001. Caron (1987) and Caron and Smi~h, (1990), provl?e. detalled 

~ata on the occurrence of whales in this estuary .m 19~4 m~ludmg that of 
individual whales. This data has been ,re-analysed to Inv~stlgate If the pattern of 
use of the estuary has changed over the past 15 years. . ' . 

Termino!~gy 
, " 

As discussed in D;idge (1994a), the terrninology used by Caron and S~ith 
(1990)' to describe and evaluate the presence a~d ,absenceo! whales .~t t~e 
estuary was not used. Terrils such as "partial" and total recoveryto descnbe t e 
'numberof belLigas in theestuary after disturbance conve~s :t~e wrong 
connotation for the 'process involved.'lt is unlikelythat thesame mdlvlduals(Sare 
the: first to appear back iQ the estuary a~er beluga~ hav~ b~;n scared out .. , ee 
Results and Discussion). Hence, weavold the term recovery;. , , , 

, • , ,f ~. • • 

The passage of time is still ~sed as the"para~eter to' mea~urfr disturbance:and 
has been defrn~d as follows: . 

. DOA Du~ation of Absence- Theinterval of ti~e that whal~s' are not pr~sent 
(seen) in the estuary. This i$' assessed through the observatlonal 

DOAD 

NAR 

scans or the commencement of a l1unt.· . 

Duration of Absence following Disturbance - Interval of lime between 
the sighting of whaJes when a disturbance has occurred between these 

'. sightings. 

No Apparent Reason - IntervaJ of time between sightings .of whales 
when whales have left estuary without any apparent dlsturbance 
occurring. 

Time interval between disturbance events 

Disturbance event - A period of noise (us~ally bo~t traffic) that is not 
separated by more than 5 minutes of ~llence. rh.u~ a nU,mber of 
canoes leaving the estuary over a period tlme, but wlthm 5 mmutes of 
each other, would be logged as a single disturbance event. ~eluga 
hunts and the associated boat traffi~ afte.rwards were consldered 
single events. The interval of 5 minutes IS arbltrary. 

Vessel traffic is the sum of individual vessels operating \\iithin the area. 
Ifduring a single DE, mar:Jy canoes left, each. cano~ would be lo~~ed 
as a·single occurrence.ofvesseltraffic. . . , ' 

-7-
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Caron (1987) re-sighted a number of inQividuals(recognized by body,sçars), 
however no individual whales have been followed since then. Unless otherwise 
noted, "whales" or "belugas"Jefer to a.nim~l~ forwhic!1 the' history of estu~rine 

. occupation is unknown. .' 

Data manipulation and statistical treatment. 

Scans were made during daylight hours only'- this left a hiatus of 9 to 12 hours 
during the night. A/so, observations could not be made during p~riods 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 retum. For e~ample: if no whales are seen at 2100H on~ e'(ening 
and whales are.observ,ep·at 0600H. th~ next day, the best estimate of the time for 

. the. end of a DOA is not 06QOH, but 013QH. (the midpoint of the time intêival 
;. between observations)1.: Departure. times havé been adjusted. in a ~imilar . 

manner. In the analysis we have retained both corrected ànd uncorrectedDOAs 
for comparison with. previous studies that have not made this {3djustment (Doidge 
1994b, 2001) or havé ·hot 'stated if su ch a correction has been applied (Caron 
1987, Caron and Smith 1990).- '.' 

SAS™ (V8.2) was used for data manipulation and statistical ana/ysis. The interVal 
data was non..:normal, therefore the. meçlian 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 te~t for statistical differences. 

'. 

'. 

.,' ,.,.' 

.i> .;' 

" Theprobability density funcÏion of the time of last sightings'of the,day and the first sightings of 
the next day were examined and found to be symmetrical mirror image~ indicating that use of the 
mid-point was appropriate. 
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RESULiS 

Disturbance .~'I-·C'7'> 

Compared to Littl~ :Whpiè' ~!~e;,~Û~.St?Pb~? is the bus~er place whether assessed 
b the number ofdisturbJ;mce:~vel]t~,. the.:total duratlon of th~se events, or the 
a~ount of vessel traffic . ..Inuiff~olll:,ïqukji.J~~ were th~ pre~omlnant u~ers o~ the 
Nastapoka, .but people fr9.~:rlp~JyJ~q.als?·"iJ?~(j,. th~ river. LIttle Whale,ls used by 
Inuit from Kuujjuaraapik'~'!'?nd 'U~;lI!JJaq/,;alon~:~ wlth some whale hunters ,from 

. Inukjuak whq. now come .t0l:;~~t~l:è.:yvha:l~~";"Y~en: whales are not present at,the 
" Nastapoka {FIg., 4)~:. .i, ,." " 

. ~. 't 
.. ,. 

Vessel traffic 

Between July 25 and ~Y~~ü~,{:?i<:~.1.t9?,ë'8r~~nce~ of vessel traffic were recordéd 
at Little Whale River. y\e?sel\;tt~fflc.. occurred on ail but 4 of the 28. days of 
observation at Little WhaleRiver (jUly 25, August 18, 22, 24) and on ail but 5 °i 
the 31 days of observation at the Nastapoka (July 24, Auguost 2, 13,21,2~). A 
Little Whale, 67% of the traffic was freighter canoes and 25 Vo speedboats. At 
Nastapoka, canoes dominated vessel traffic (84%); speedboats were less 

common (8% ).' 

The groups of people using Nastapoka were similar to Little. Whale (Fig .. 4).' Of 
the vessel traffic (Nastapoka-Little Whale), 68-4~% were ,InUit who had co~~ to 
the river to Hunt belugas, to fish, or passed-by whlle travelln~ to anothe~ area, 15-
16% were caused by the observation crew (usually foUoWIn~ other dlsturbanc~ 
events); 2-3% were Cree from Great Whale who wer~ travelling along the coast, 
There was a greater proportion of Unknown or Miscellaneous at Nastapoka 

(14%) than at Little Whal,e 

A . 

~". , 

, ,,' d .~,; ~. ' '" 

: 'j , 

. , 
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Disturbance Events and their Duration 

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. 

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, F1,19612.96, p<0.001, Table 1). 

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 3.5 1.7 
Mean 8.6 ± 9.4 5.4 ± 8.7 
Mode 0.67 0.42 
Range 0.1-37.6 0.1 - 50.1 
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, Hunting 

During the study period, 5 hunts took place atNa~tapokaènd 10 hunts atLittle 
Whale River resulting in 'the harvest of 14 and 15 whales respectively (Appendix 
1). Typically, the hunts aUhe. Nastapoka lasted 30 to 45 minutes ~Ithough 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 
animais of the' sea to feed on by' Inukjuak hunters whereas hunters,· ·from 
Kuujjuaraapik and Umiujàq left the carcasses on the land for the animais ther~. 

O~--~--~--~-=~~~~~~~=T~~~~~~~ 

23-Jul 26-Jul 29-Jul 1-Aug 4-Aug 7-Aug 10-Aug 13-Aug 16-Aug 19-Aug 22-Aug 25-Aug 

Date 

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

Whale occurrence 

At the Nastapoka, belugas were sighted on 15 of the 31 days of observation. The 
maximum of 25 animais 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 

. ,- 12 -
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days of observation. The highest count was 115 whales on August 4. During a 
storm on August 13, wh en precise counts were not possible; over 100beluga 
were estimated ta be in the dver: SimilarlY, on August 15, theestimate was 50+ 
and on August 21, the esti,mate was 100+, 

Due to heavy boat traffic and huntirtg çctivity., _ whate,s dld not r~main in the 
estuaries for extended p~riods. At Little Wh ale River,. the median time was 7 
hours whereas at the Nastapoka ',50% 'of ~he groups remained, in theestuary for 

. less than 2 hows (Significant diff~ren~e betyieensite.s: AN0VA on ranks F1.41 
5.43, P = 0.92~, Table 2). , . 

Table 2. Ouration' bf present~ :(hours)'of beIUÇ,la, at Little Whale a~d Nastapoka 
. Estuaries. '-; . .. . .,. , 

Little Whale Nastapoka 

No. of groups .. , 23 .' 20 

Median 7.0 . '. 1.8 

1 

Mean + SD 
' .. 9.9 + 14.7 .' 3.6 ± 5.5 J 

0.5-69.5 - 0:5-22.4 
1 Range' 

.. 
" 

Herd Composition 

During 50 scans at the Nastapoka and 91 at Little Whale Riv~r, the compositi?n 
of the herd was recordèd (Table 3). Note that this sample Includes sequent/al 
scans and is thus biased by repeated obseryations of some groups. . '.'. . 

Because whales :did not remain: in the estuàfies for long (du~ tO frequent. 
disturoance), we· consider these whales ·to be. social groups or "~ods". -Pod type 
was determined by examining each. of the sequential·.scans (w~en "rhales were 
present) and tallying the stage-classes- present. T~us. me s~m~le IS based. on 
number of pods, not the number of scans and avolds the blas m Table 3. rhe 
frequency of occurrence of different pod types is presented.in Table 4. Pods 
made up of ail three stage-classes are the mo~t f~equently. seen at both ~ittle 
Whale and Nastapoka, but they dominate the slghtlngs a~ Little. Whale. (6~ Yo of 
pods observed). The larger pod size at Little Wh ale maymcrease the IIkellhood 
that young-of-the-year are' seen therè compared to the Nastapoka where less 
whales and smaller pods occur. 

-13 -
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Table 3. Group size and stage composition of beluga herds .SE?en at the Little 
WhaIe and Nastapoka riv~rs, summer 2001 (based'on ail scans) .. 

-
1 

Little Whale 
. Nastapoka 

StaQe " .' , (91 scans) , (50 scans), 
. No. in group 2.1 ± 2.6 ! 1.3+1;3 

Young- Median :' , 1 1 
of-the.- Range, " 0-11 ,0-5 , 

Year 1 % of total 9.7% 22.7% 
Total of counts 190 66-
No. in group 3.1 ± 2.6 0.7+1.1 
Median 3 o . 

Juvenile • Range 0-11 0-5 
% of total' 14.5% 

. 
12.0% 

Total of counts i 284 35 
NO.-in group 16.4± 26.6 ,- 3.8 + 3.7 
Median' 7 3 

Adult .... Range 0-144 1-25 
1 % of total, 75.9% i 65.3% 
Total of counts" 1489 190 

Ovéral!, -No. in group ~ 21.6 + 28.6 5.9 +4.6 
' , 

Median 13 5 
• Range 1-152 1-25 
i Total wh ales 1,963 291 

Table 4. Pod types ,at Little VVhale and Nastapoka rivers, $umm.er 2001. 
. , 

1 Pod type VOY Juv. Adult Little Whale Nastapoka ! 

i Ali classes " . X. X X 25 (68%) 8 (37%) 1 

i Adults only 0 0 X 6(16%) 
1 

6 (27%)' 
1 

• Yo~ng & Adults X O· X 1 (1 %) , ' 6 (27%) 
1 

1 Juveniles & Adults 0 ·X X 5 (14%) 1 (1%) 
! Juveniles only,· 0 X 0 0 1 (1%) 
1 Total no. of pods 37 22 
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Response to disturbance 

Ouration of absence, 
. , 

Whales immediately left the estuaries when di~turbed by motor traffic. For half of 
the occurrences, belug~ would not b:e seen. again i~ 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'vari;3ble than at Little Whale 
(Table 5). . ';' 

Table 5. Duration of Absence (hours) of beluga from t~e Little ,Whale and 
Nastapoka rivers, summer' 2001. ' - ' 

Little ,Whal Nastapoka 

X± SD 19.9 ± 18.4 25.1 ± 39.9 

DOA Range 2.0 - 81.5 1.1 - 163.4 

N 29 23 

Median 15.0 . - 12.3 

Setween Sites F1 50 0.83,P=0.37 

X± SD 14.5 ± 14.9 ' ' 24.3 ± 39.4 

DOA Corrected [:Bange "2.0 - 69.0 ·1-.1 - 159.2 

N 27 23 

Median 10.2 11.0 

Setween Sites 'F148 0.15, P=0.70· 

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

Little Whale Nastapoka 

• X±SD 22.2 +'19.1 44.1 ±48.4 

DOAD • Rânge 2.8-81.5 4.3 -163.4 

IN 24 12 

Median 15.4 22.3 

Setween Sites F134 2.79, P=0.10 

• X±SD 16.4±15.9 42.5 ± 48.2 

*DOAD Corrected • RanQe 2.8 - 69.0 4.3 -159.2 

IN 22 12 

Median 10.5 22.3 

Setween Sites F1 324.69, 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 
X± SD ',:8.8 ± 8.0 4,5 + 4:9 

NAR Range ,. 2.0-17.5 1.1:....15.7 
N 5 11 
Median 4.0, 2.2 
Between Sites F114 2.84, P = 0.11 
X± SD 6.3 + 4.6 4.4 + 4.6 

NAR Co~rected ' Ranqe 2.0-12.3 1.1-15.7 
5 11 

Median 4.0 2.2 
Between Sites F1141,6.3, P = 0.22 

Although the estuariesdid 'not differ in the overall time interval that whales were 
àbsent '(tablë :5, ,DOA)" the sites differed significantly when disturbance was 
taken into account (Table 6, DOAD Corrected). Within the estuaries the duration-of­
abs~nce following disturbance 'was longèr than when' whales left for no apparent 
reason (NAR). No differerice between sites was found in NAR, however, the, 

'small sample size, espedally 'fram Little Whale" River, limits the power of 
statistiëal comparisons (Table 7). 

, 
, ' 
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" 

" , , , 

Factors àfféèting Duration-of-Absence 

At both sites, the duration'o(abse'nce 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, 
n = 12), but also significant 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-JUI-84 
N10 White & Neonate 117, 12-Jul-84 

1 

N11 White & Half 117 12-Jul-84 
N3 White & Half 144 3-Aug-84 1 

N39 White 56 3-Aug-84 
N15 White' 48 3-Aug-84 

Mean ± SD 144 ± 122 ~ 

Median 117 
Range 48 - 380 

N 6 

Motor N1 White & Half 165 7-Jul-84 

= 
N3 White, & Half .. 372 .' 7-Jul-84 
N4 White & NeQnate 372 .7-Jul-84 
N7 3/4 574 7-Jul-84 
N8 . ,3/4 106 7-Jul-84 

N10 White & Neonate 42 25-Jul-84 
NZO 3/4 236 25-Jul-84 

h_! , "N19 3/4 169 . 25-Jul-84 
N26 White ,. 177 25-Jul-84 
N23 White & Neonate 123 20-Aug-84 
N1 White & Half 33 24-Aug-84 
N3 White & Half .. 104 24-Aug-84 

.. 

.. . Mean ±SD 206 ± 159 , , . .J, 0' -.. l'{1e9ian 167 . , 
. , .. " Jr~ " l ',' • j ~ 

, . . , 
, " " , '. " "- '. 

" 
' Range , 33 - 574 

. li ~ ~ 
{ ~ ,,~. . , 'N' .' 12' j 

-, 
: 

l . , 
1 

Re-examination of published data on individual animais 

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 animais 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 

- 18-

1 

l' 

l' 

i; 

!, 

li 

l 

, 

i 

j 

traffic (Ranked ANOVA, F1.16 0.55, 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 hr vs 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 peribdby approximately,1 day'in5 (Fig. 8). This 

, change is greatest in July': a timé when whale nbmbers in 1984 aUhe 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 (F1•51 = :2.96, p=0;087), but rather relatedto thé 
decrèase in motortraffic' from July to August (F1.51 "= 254, ,p<0.001). The 
decrease in the duration-of-absence Iikelyaccounts for the build':'up2 in whale 
numbers during August 1984." '\ . ", '-;':, 
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Figure ,8. Duratiçm-of~absÈmce of identified. whales from t'he' Na~t~p6ka .River during s~mmer 
, . '1984. Wh ales re-sighted once are designated by a single pOint, wh ales re-slghted 
, more than ohce connected by a line. Dates of hunts (+) and motor traffic (X) aï top of 

" the graph. Data source: Caron 1987 ,Caron and Smith 1990. Reduction. induration­
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 importance of estuaries to, belugas has been inferred from the occupation 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 (S"ergeé;:lnt 1973, Sergeant and Brodie 1975, 
Breton-Provencher 1979) and ail 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 gen'erallyconsidered to be critical habitat for belugas. Cacon (1987) 
points out the only common feature of ,ait estuaries thatare frequented by 
belugas "is the presence of warmer ,and fresher waters Gompared 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 ~nd high prey abundance but no thermal advantage (Lydersen et al 
2001 ). 

The function 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 
sumnier, 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 df that offshore. Calves in the estuary should be a,ble to meet this loss by 
basal metabolic heat production alone, although younger animais may have to 
remain active when in cqoler waters offshore (DÇ)idgé 1990c). . 

The Inuit observe that warm'"flowing, fresh waterand sand banks on which to rub 
enhances the moulting process (Finley et al 1982). The pronounced rubbing 
behaviour associated with moulting belugas at Cunningham Inlet in the High 
Arctic is not seen at ~he Nastapoka wrdch is, attributed to differences in sighting 
conditions between the two sites (Smith et al 1994). However, .most whales have 

" alrea~y moLilted byJune when they enter eastern Hudson Bay estLiaries (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 consid~red. to be importantfeeding areas f~r 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 (19,87) who 
points out that "feeding in' such a small region is unlikely and empty stomachs .of 
whales harvestedin 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 w,ere either empty or contained trace amoun~s of 
hard parts of fish or crustacea. None of the stomachs that Belanger examlned 
during the net fishery in the 1850s at the Little Whal.~ contained fish (Re~ve~ and 
Mitchell 1987). This lack of food items has been attnbûted to the regurgltatlon of 
food by beluga while they are being chased during the hunt (Reeves and Mitchell 
1987). During four years of bbserving Inuit hunts of beluga at the Nastapoka 
River during the 1980s regumitation ~as not. qbserved (Doidge 1990b). When 
whales ent~r 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 h'ad prey in their stomachs (Appendix 
1). If estuaries are used for ~eeding, the amouni-ofdisturbance at the Nastapoka 
is now too gre,at to permit belugas to spend sufficient time in the estuary to feed. 

Estuarine use by whales 

ln August, belugas can still be found in the Nastapoka and Little Whale estuaries 
even in spite ol 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 stu~y .look 
ca. 10 times longer to re-appear at the estuary compared to first belugas slghted, 
they still returnto estuaries despite disturbance~ T,he· degree of ~se of the 
estuaries by individual beluga indicates the importance of the habitat .to the 
species. Different family groups andind,ividuals may use the estuary at dlfferent 
times and to differenf degrees. If left undisturbed, many sm'all groups enter the 
estuary and re,main; for sometime which results in a build-up in numb~rs. C~aron 
and Smith (1990)fourid adults' with calves to be th~,first to re-occupy the estuàry, 
an indication that this group may spend ,a high~r proportion o,f time t~ere. Based 
on ,.the re-sightings of. ide~tifiable anirri~ls, mainly, whi~e adults and large grey 
animais, they estimated that these animais 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 qccupied t~e estuary because these a~lm~ls flre 
likely not the ones that werè subject to the disturbance. Some of the animais that 
are offshore are likely, headed ,towards, th~ estuary and are unaware. Î~at 
disturbance has occurred. These animais then arrive at the estuary. The slze of 
the population and the' amount of,disturbance in t~e area probably, influence'the 
rate at which animals.appear at the estuary.' " 
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The' Nastapoka Estuf;lry no longer. experie,nces, the ~J..Iild-up in whale numbers 
that it did aLthe time: Qf Caron and $mith's study. In 2001, groups, composed of 

, ail, ages were the mQ~t frequent and thus the most Ijkely to be the tirst to ,appear 
after an absence (Table 4). Once there, groups did not remain for 10Qg (Table 2) 
due' to the frequent-disturbance by vessel traff,ic. Group 'siz~ has also ,decreased 
at the Nastapoka'since 1984'(TaQI~ 10). 

, .Table 9. Duration of absence after,disturbance.of beluga herdsfrequenti!1g the 
, Nastapoka and Little Whale estuartes betw~en1984 to 2001 (Do..~D 
, hours-uncorrected) , 

" 
.. Little Whale ' Nastapoka 

X±SD .... 17.7 ± 14.1. 
19841 Range 

" ' ~ .... 2-48" 
'. Median " " ... 16 ' 

N - .... 13,-
'" 

" X± SD 21.1·± ,15.1 28;6 ± 24.9 ( 

19932 Range 2-45, 
" '. ' 9"-69 

Median 20 16 
N 11 5 
X±SD ...... 30.5 ± 30.9 

20003 Range .... 1 -98 , 
Médian 27 . '. - .... 

>, N: , " , ' 9 .... 
X fSD 22.2'±19'.1 

. 
44.1±48A : . 

2001 -' Range " 2 -82 4 - 163' . ,'.,- . " 

Median : ,', 15' ';' , , 22 ", 
~ 24,' ' N ,', ; 12 

H " " 
" 

, " " 

, The pa~er~ q:f estuarine use appea~s to'be 'ditferent at Littlê Whàle. There, large 
, '. groups of whalés still,appear' at t~e estuary, a situation, similar, to that observed in 
. '1993 (Table 10). At. Nastapoka, whales 'ar~' absent trom the river for longer 
, periods than at Little Whalea'ndthe'maximurri 'durâtion "of thèse absence~' has 

c increased since 1984 (Table 9). Although, the medi,~n time of absence :hashot 
changed over the years, long periods of absence are becoming more and more 
common., ' 

, The distribution of whales' seenduring aerialsu~eys' (Smit~and HamniiIl19~6, 
Kingsley 2000) and recent satellite tracking of whal'es tagged at the 'Nastapoka 
and Little Whale indicate that belùgas pass mast of th,eir time out of the' estuaries 

~~ ,,in the waters between' th~ coast and tlw Belch~r Islands (Doidge and Hammill 
2000, Kingsley et al 2001). A rough' approximation of ?lverage estuarine use can 
be estimated from the portion of the' population oècupying estuaries versus 
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offshore habitat. The sourée of data is somewhat crude (associated with high 
variance), but the calculation does furnish another ~stimate of estuarine use. ~he 
aerial survey in 1985 (Smith and Hammill 1986) estlmated the surfac;epopulatlon 
at968 whales with an additidnal 474 animais 'in "traditional sites of coa~tal 
concentration," (139 .'Nhales at Nastapoka, 48 in Richmond Gulf and 287 at Little 
Whale), If ail animais in the shallow estuaries are seen from the air, and 
assuming an additional85% of the animais offShore ar~ und~lWater3 and onot seen 
during ,the offshore survey (Kingsley et al ,2001), approxlmately 2t Yo, of the 
population would, have ~ee~ in es~uaries, ofwhich, 6% (139/2265) were at the 
Nastapoka. Based on 'limé samphn~ theory, these' percentages represent the 
equivalent portion ,of time-activitx budget orthe aver~ge anim~1 oyer the sumr:ner 
season. The higher proportion of time (30%) spent ln the Nastapoka by whltes 
and large greys,accompanied by y()ung (Caron and Smith 1990) would indicate 
that this habitat was more importanttothis ~~oup than to other classes of beluga. 

l, " ' 

Not ail data support the above conclusion~ Smith aod Hammill (.19~61 ,found no 
difference in the size classes 'of animais seen inshore (estuaries) versus offshore. 
Satellite tagged animais in 1999 include'd two females with calves. These animais 
did not retur:n to' the, estuary over a 6,0 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 unit y (Doidge 
1990" L~s'age'a'nd Doidgeln Prep.) indicating equal use of ~s!uarine .. 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 moreupstream portion of the estuàry com~ar~d t? males and 
their observation site was near this position (Caron 1987), thelr slghtll1gs maY,be 
biased, towards females 9nd young. Although sorne, hunters, attempt to select 
males only, ,the sex ratio oLthe haryest is unit y (Ç'oidge 1990b, Lesage et al. 
2001) The small number of whales, haNested in"2001 as they appeared at the 
estuary, is' skewed towards males (Appen.dix 1).' However; given the great 
changes since the' 1980s in the number of whales 'occupying the Nastapoka, the 
present situation may not ~eflE3ct the past. ., ' 

.". ,~ 
" . 

3 474/(968*1.85+474)*100, estimate is approximate as whales are not always in estuaries 
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:' 'Table 10: Herd composition of,belugawhales,at the Nastapoka and Little Whale 
, ' .. ' . rivers, 1984 - 2001'. ' ," . " '. 

~g-of.the.year " Little Whale Nastapoka 
" 

X±SD .... .. . .. 
1984' : , Range .' " , .... ... 

, Per cent of QrOLIP' .... 19% 
1 No. scans .... 490 
, .. ! X±SD .. 4.5 ± 4.2 2.2 ±2.S' 
, 19932 Rànqe 0-15 0-8 

Per cent of oroup 23% 19% 
1 " 

! No. scans 30 9 " 

i 
X±SD ' . .... 0.8 ± 1.1 ' 

20003 RanQe' ' . .. 0-3 .... 

1 

Par cent of group ..... 15% 
No. scans .... 28 

., X±SD 2.1 ± 2.6 ' 1.3...t 1,3 
?001 "" .• " , Range 0-11 0-5 

Par cent of oroup 12% 23% 
No, scans 91 50 

, Juvenile LittleWhale, ' Nastapoka 
.. X±SD " .... ... 

,1984' ~ Ranoe '- ," ' . .... . .. 
" Per cent of Qroup 27% " . ,'Oh 

No. scans , ... ; 490 

X±SD 8.0 ± 7.3 1.6 ± 1.8 
19932 Range 0-26 0-5 

'. ,'. Pereent of oroùo . 23% ,23% . No.7scans 30 . 9 
X±SD < •••• 1.1 ± 1.3 

2000~ Ranoe' .... 0-4 
" Per cent of Qroup .. .. 22% .. . ... 

No. scans . 28 .... . " , 
X±SD 

. , 
3.1± 2.6 0.7 ± 1.1 " 

, 2001 " .. ,Range " " .. ' ,0,- 11 0-5 . .~ , 

, -, 
c. .~1 Per cent of group 18% 11% .. 

No, scans 91 50 
Adult ' ' Little' Whale Nastapoka, 

, , 
" X±SD " .. .... . .. 
1984' Range ' , .. .... '" 

Per cent of group' " 54% 
, No. scans ..... 490 

X±SD 22.'7 ± 24.9 , 8.6 ± 12.2 
19932 Range 2-95 0-40 

Par cent oforouD 64% 58% 
1 No. scans 30 9 

X±SD .... 3.2 ±2.4 
20003 " Range .... 0-8 

Per cent of oroup .... 63% 
No. scans .... '28 

12001' , 
X±SD 16.4 ± 26.6 3.8 ± 3.6 
Ranqe 0-144 0-5 

i 

Per cent of oroue 70% 64% 
No. scans 91 50 

Notes: lCaron and Smith 1990, their Table 6. n=490 scans (incorrectly given as n = 33.027 which 
was number of animais scanned). 1/3 length animalsdefined as YOY; Y2 and 2/3 length 
combined as Juveniles; ~ and white as Adults.' . 

;,-.2Doidge 1994. ' 
3Doidge 2001. . ' 

..: ~.. ~ fI. Y 
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Why have whale numbers at the Nastapoka decreased since mid 1980s?' 

At Nastapoka, the maximum count of 25 belugas made in August 2001 (and 
earlier counts in 1993, 1999, 2000) do ·nDt 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 local/ie only the population of whales that 
frequents the estuary has decreased .. ' 

Disturbance 
. ", ~, 

ln 1984, Caron and Smith (1990) recorded13 'disturbances 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 twenly-sbrdisturbance events by motor noise 
were recorded in 2001 over a period of 31,days; a major increase fram 1984. 

The time it takes for whales toappear àt 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 fraIT! the 
estuary, on average; for a longer period of time, they would return less freqoently 
which wduld decrease the nur'nbèr of whales in the estuary at any one time. If the 
population lias decrèased.' but dûration-of-absence remains, constant, the 
number in the estuary would also be expected to decrease. 

The duration-of.,abse·nce is related tothe number of disturbance eventsat the 
estuaries; even if whales 'are absent at the time of disturbance (Figure 7'). This 
relationship is 'stranger at Nastàpoka which may be due to the noise from 
outboards be'in'g reflected' within Nastapoka Souna, 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 occupy thearea. 
If, however, the overall population has decreased but beluga now prefer the Little 
Whale' River;, the counts at Little 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, whlch is only an hour's boat ride away. 
However,in August, most boat traffic 'is fram !nukjuak and associated with ,the 
beluga hunt.. There hàs âlso been a change in hunting methods. In the mid 
1980s, the beluga hunt of the Inukjuamiut operated fram that community's long­
liner, which Came to Nastapoka carrying severa! freighter canoes. Sy the late 
1990s, the community boat was no longer used. Huniers fram' .Inljkjuak',now 
come to Nastapoka infreighter canoesand speedboats. In August 2000, more 
than eighty people, with' twenty cannes, camped at' the ,N~stapoka. The 
Nastapoka's popularity 'incteased further in 2001 when 167 people ,il133 canoes 
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and the community's long-liner were,at the river during the, first week of August. 
Each family hoped to return home with muktuk. 

" ~, , , . ; ., 
Asmall number of Cree from 'Great Whale use bothrivers as a base for caribou 
hunting and fishing. Although Crée use of the c.oastal, ,zone h,as increased in the 
last twenty years, onlya few Cree families venture asfar north as the, Nastapoka 

. to hunt. 

Evidence of avoidance- other factors 

ln the 1980s, up to 40 belugas might be harvested at the Nastapoka in one year , 
(Doidge 1990b). This was beforethe estuary was closed to. hunting in July, so 
the harvest was thenmore spread out over ·the: summer. Presently, mo§t hunting 
is concentrated hearly August as"soon as the season opens. In 2000, 4:0 whales 
were harvested within 8 days;. in 200l, .. 14 taken. in a 'period qf 7 days. Tbus the 
disturbance from' hunting. is now concentrated in early August Also, carcas,ses . 
are disposed of in the sea, at the mouth of the estuary. The large number of 
carcasses, depositedover a short period, may caL/se whales to ayoid 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). Thl:Js, th~se surveys are 
limited to detecting only large changes in stock size: Simulation models, vvhich 
incorporate recent harvest levels, predict the population 'has declined (Hammill 

: ·2001). Examinationof the age structure of the harvest shows a drop in the 
median age of the animais in the'harvest, an indication that the population could 

· be depl~ted (Lesage et al 2001"). A more. detailed analysis of age-structure is 
underway to: examine if chan'ges have occurred since the 1980s in the age, of 
whales harvested at the Nastapoka and Little Whal~ estua'ries (Lesage and 
Doidgeln prep):" . 

" ','/ 
;11'1. ,l.. • 

When the beluga population is large, the likelihood that groups areç:tpproaching 
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 meari and variance ç:tssociated with duration-of­
'absence would be greater when~;the population is smaller. As· the population 
becomes· very small, ,the mean and' range .w.ould, be. e~peçted to approach the 
values.in Table 8 which are based on only a few individual$;. 

. , 

,.PhYsiographic Factors ; 
, . . 

· Thephysiographical features of the "Hudson. Bay Arc, including, djfferences 
betweenLittle Whale River and the·Nastapoka may influence whale di~tribution. 
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 f10ws 'ir:lto Nastapoka Sound. The Sound may';'act to .trap 
vessel noise, amplifying the disturbance effect; noise at Little Whale may be 
dissipated into the open waters off shore. 

Belugas are believed to follow coastlines as an anti-predatbr strategy Wh en 
threatened (Lydersen et al 2001). The difference in coastlines could therefore 
explain sorne of the differènces in whale occurrence betwe.en LittleWha,le River 
and Nastapoka. At LittleWhale, thère is a single coastline to follow, that of the 
main land, whereas at Nastapoka the offshore island chain offers an additional 
two coasts which to follow. Belugas are çjispersed within the Hudson Bay arc 
(Smith a'nd Hammill 1986, Kingsley 2000). Those that are near 'shore would, be 
expected to f1eè ·towards thé coast when disturbed whichshould leàd .to more 
whales at LittleWhale 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 distùrbance 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 individu ais 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 animais 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 sorne extent satellite tagging, most other studies of 
belugas generate data that is specific to belugas in es'tuaries. 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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havé traveled far to reach the estuaries. Thus adecrease in the number of 
whalesin theestuaries is of concern to them, but opinions differ as to the cause 

.. of the/change in ,whale abundance. 
, , 

The number of belugas occurring inestuaries is difflcult to predict. The presence 
, of whales is influenc~d by the amount of boat trafflc occurring in theestu~ries, 

regardless of whether belugas -are present at the time of disturbance.,.Boat trafflc 
appears to have a greater effect on. the ,duration of ~bsence at Nastapoka th~n at 

, Little Whale. 'It is speculated that this is related to sea"bottom topography .. 
. ~ . . , 

To determine if ,noise and the change in distribution patt~rns in olderir)dividuals 
can be' important factors in the reduction in the 'number of belugas seen at the 
Nastapoka' estuary, noise, levels should be measur~d and, movE!ments' of 
individual whales in and out of estuaries should be tracked. Such asses~ments 
are planned for 2002. 
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