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1. SUMMARY 

(1) 

(2) 

(3) 

(4) 

White whales migrate annually from their wintering area in the 
Bering Sea to the southeast Beaufort Sea and Amundsen Gulf, in May 
and June. They proba bly travel in the far offshore series of leads 
between Point Barrow, Alaska, and Banks Island. A local westward 
movement to the Mackenzie estuary takes place in late June and 
early July using the nearshore lead along the landfast ice. Probably 
the majority of white whales in the southeast Beaufort Sea congregate 
in the Mackenzie estuary from late June to early August. Some leave 
the estuary shortly after they arrive; others may spend the summer 
east of the estuary, in and near Amundsen Gulf. Smaller numbers 
also inhabit the Eskimo Lakes. A westward fall migration to winter­
ing grounds takes place in August and September. 

High-use areas of white whales in the Mackenzie estuary are classified 
as: concentration areas , which are used consistently by large num­
bers of whales year after year; intermittent-use areas, which are 
used occasionally by large numbers of whales in some years; and trave Z 
routes. 

The main attraction of concentration areas appears to be the warm 
water, up to 180C, which is probably important to all whales but 
especially to newborn calves. 

At least 4,000 white whales occur in 
but numbers may be as high as 6,000. 
is pro ba bly between 600 and 700; many 
in or near the concentration areas. 

the southeast Beaufort Sea, 
Annual production of calves 
calves are likely to be born 

(5) Feeding by white whales appears to be low within the Mackenzie estuary, 
although considerable feeding probably occurs in other parts of the 
Beaufort Sea/Amundsen Gulf region. 

(6) Hunting of white whales is an important summer activity for native 
persons from the Mackenzie delta region. In addition to supplying 
some winter provisions, the annual whale hunt offers a change from 
regular community life and an opportunity for native people to main­
tain an important part of their cultural identity. 

(7) The annual kill of white whales amounts to about 225; of these, 150 
animals are landed and butchered, and the remainder are wounded and 
not recovered. The current harvests are probably less than those 
of the late 1800' s. 

(8) Traditional whallng camps are located in major whale concentration 
areas in Mackenzie and Kugmallit Bays. Hunters from Tuktoyaktuk 
usually make brief hunting excursions from their homes. 

(9) Inuit of the Mackenzie delta region 
outboard-powered boats and canoes. 
and slow the animal, so that it can 
which is attached to a marker-float 
the whale, the animal is killed. 

hunt white whales in fast, 
They shoot with rifles to wound 
be harpooned. After the harpoon, 
by a rope, has been secured to 
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(10) The spring migration of bowhead whales, from their wintering ground 
in the Bering Sea to the Southeast Beaufort Sea, occurs in May and 
June, probably in the offshore leads. They over-summer and feed 
mainly in Amundsen Gulf. During their westward migration in late 
August and September, bowhead whales probably pass close to the 
Canadian Arctic coast. 

(11) The International Whaling Commission does not allow commercial 
harvesting of bowhead whales, although native persons are permitted 
to take this species. Recently, the Alaskan harvest has amounted 
to between 20 and 50 animals each year. Western Canadian Inuit 
have not killed bowheads for many years. 

(12) Offshore petroleum exploration in the Beaufort Sea could potentially 
have serious adverse effects on bowhead and white whales. White 
whales, congregated in an estuarine concentration area, react by 
avoiding boat and barge traffic within approximately 2. 5 km ( 1 . 5  
miles ). Boat traffic crossing white whale travel routes may hinder 
and delay the whales' passage for several hours. The presence of 
hovercraft and artificial-island construction machinery may locally 
affect the whales' movements, in some circumstances. Stationary 
activities, such as operational artific ial islands, cause minor and 
local disturbances to white whales in the Mackenzie estuary. To 
date, the overall pattern of whale distribution and migration, and 
the Inuit harvest within the estuary, have not been adversely affected 
by current levels of industrial activity. Native hunting activities, 
themselves, are probably the greatest source of disruption to these 
whales. 

(13) An offshore oil-spill or oilwell blowout would potentially threaten 
bowhead and white whales. In the short-term, both species could be 
affected by direct toxic effects and by hampering normal migratory 
movements, and in the long-term by effects on food organisms. 
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2. INTRODUCTION 

Each year, thousands of beluga or white whales (Delphinapterus leucas ) 
and hundreds of bowhead whales (Balaena mys tice tus ) migrate to the southern 
Beaufort Sea and Amundsen Gulf during the open-water season (Photos 1 and 2) . 
Since 1972, oil and gas exploration has been taking place in these same 
offshore areas. Imperial Oil Limited has drilled exploratory wells from 
artificial islands, constructed in the shallow, nearshore waters of the 
Mackenzie estuary (Photo 3) . Sun Oil Company Limited has conducted similar, 
but less extensive operations. In 1976, the first drillships, belonging to 
Canadian Marine Drilling Limited (a subsidiary of Dome Petroleum Limited) 
made their appearance (Photo 4) . If sufficient reserves of oil and gas are 
found in the offshore waters of the Beaufort Sea, activities will increase 
to include step-out drilling and production facilities. 

Offshore exploration and subsequent development involves certain 
environmental risks, of which an oil blowout is the prime and immediate 
concern. In the Beaufort Sea, which is ice-covered for most of the year, 
the hazards of such an accident are amplified. 

White whales constitute an important renewable resource for the Inuit 
who hunt them. Each summer, in the Mackenzie delta region, several hundred 
native people move from the towns to the whale hunting camps. This hunt 
for white whales provides them with an opportunity to maintain an important 
part of their cultural identity, in addition to providing part of their 
food supply for the winter. A small number of white whales is also taken 
by Alaskan Inuit. However, in Alaska, the hunting emphasis is on bowhead 
whales, of which 20 to 50 are harvested each year. 

2.1 Purpose 

The purpose of this report is to describe the biology of bowhead 
and white whales of the southeast Beaufort Sea and to assess the 
possible effects of oil and gas exploration on the whales. 

2.2 Objectives 

The speci fi c objecti ves are: 

(1) to review the life histories of bowhead and white whales, 
including meristic characteristics, distribution and 
abundance, migration, preferred habitats, growth and 
reproduction; 

(2) to compare the ecology of white whales within the Mackenzie 
estuary with the ecology of those in nearby offshore waters; 

(3) to identify known and suspected critical habitats used for 
calving, feeding and travel; 



Photo 1. White whales in the ice north of the Mackenzie estuary, July 1974·. On their spring migration, the 
white whales travel through leads in the ice. In 1974. severe ice conditions delayed the whales 
arrival at the Mackenzie estuary by about two weeks. (M. Robinson photo). 

+::> 



Photo 2. Bowhead whale in Franklin Bay, July 1973. The bowhead whale was much sought after by whalers in 
the late 19th and early 20th century. (W. Hoek photo) 

c..n 



Photo 3. Artificial island under construction in Kugmalli t Bay, July 1976. Imperial Oil and Sun Oil 
have used artificial islands as platforms for exploratory drilling rigs in the shallow waters 
of the Mackenzie estuary. (M. Fraker photo) 

0> 



Photo 4. Canmar drillship on location in the Beaufort Sea, August 1976. Offshore exploratory drilling from 
ships commenced in 1976. (M. Fraker photo) 

-....,J 
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( 4 )  to predict the threat of offshore hydrocarbon exploration and 
associated activities on the biology and behaviour of whales 
in the study area; and 

( 5 )  to identify knowledge gaps concerning whales in the Beaufort 
Sea. 

2 . 3  Scope 

From 1 9 74 to 1 976 , the Beaufort Sea Project gathered basic 
biological and physical information about this large and poorly known 
area. Financial support was shared by the Canadian Government and the 
Arctic Petroleum Operators' Association. As a result, there are now 
more than forty technical reports of the Project dealing with subjects 
such as physical and chemical oceanograp'hy, ice conditions, meteorology, 
oil spill countermeasures, bacteria, plankton, fish, birds, and now 
whales. 

This study is concerned mainly with whales in Canadian waters, 
extending from the Alaska-Yukon border ( 1 4 10W )  to Amundsen Gulf ( 1 200W ) . 
Most of the data used were collected between 1 972  and 1 9 76. This 
report, written between January and April, 1 9 77 , was designed to 
review baseline information on the biology, distribution and abundance 
of bowhead and white whales in the Beaufort Sea region useful for 
assessing impact and for planning measures aimed at protecting these 
species. We have also identified important gaps in our knowledge to 
aid in directing future whale research by government and industry. 

Field work on whales, specifically for the Beaufort Sea Project, 
was designed by Dr. D. E. Sergeant of Fisheries and Marine Service. 
and carried out by W. Hoek in 1 9 74 and 1 9 75 .  Hoek also conducted whale 
studies for the Arctic Biological Station in 1 97 2 , 1 973  and 1 976 .  
Since 1 9 72 ,  F. F. Slaney & Company Limited has conducted whale research 
for Imperial Oil Limited (joined in 1 9 74 by Sun Oil Company Limited) 
in the Mackenzie estuary to assess possible effects of offshore hydro­
carbon exploration. Mark Fraker was contracted by the Beaufort Sea 
Project to gather all available data on whales of this region and, 
together with D. Sergeant and W. Hoek, to prepare this technical 
report. 

3 .  CURRENT STATUS OF KNOWLEDGE 

General information on white whale biology is available from studies 
elsewhere in the northern hemisphere. Sergeant ( 1 9 73 )  extensively reported 
on most aspects of the species' biology in Hudson Bay. Vladykov ( 1 944 , 1 94 7 )  
studied white whales in the St. Lawrence River estuary, making an extensive 
survey of food habits. Sergeant and Brodie ( 1 96 9 )  reviewed body-size data 
from all over the species' range; Brodie ( 1 97 1 )  studied growth, reproduction 
and behaviour. Kleinenberg e t  a l  ( 1 96 9 )  have written extensively about white 
whales in the Soviet Union. 
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Sergeant ( 1 96 2 )  dealt briefly with the Mackenzie whale herd. Sergeant 
and Brodie ( 1 969 ) reported on body size, and Sergeant ( 1 9 73 )  deduced the 
length-age relationship of whales from the Inuit harvest in the Mackenzie 
delta region. The most recent publica:tions dealing with white whales of the 
Beaufort Sea were prepared by F. F. Slaney & Company Limited, dealing mainly 
with animals of the �1ackenzie estuary and the effects of hydrocarbon 
exploration ( Slaney, 1 9 73, 1 9 74, 1 9 75; Fraker 19 76, 1 9 7 7 ) . Seasonal 
distribution was addressed by Sergeant and Hoek ( 1 9 74 ) .  

Information on the bowhead whale is extremely scarce. Sources of historic 
information are Scoresby ( 1 820) on food items of whales taken near Greenland; 
Scammon ( 1 874)  on aspects of the natural history of North Pacific whales, 
including those occupying the Beaufort Sea in summer; and Cook ( 1 9 26 )  on 
commercial hunting of bowheads in the Beaufort Sea near the turn of the 
century. More recent studies deal with movements and the native harvest of 
bowheads in Alaska ( Fiscus and Marquette, 1 9 75; Marquette, 1 9 76 ) ,  and 
seasonal distribution and numbers in the Beaufort Sea ( Sergeant and Hoek, 
1 9 74 ; Fraker, 1 9 77 ) .  

4 .  THE STUDY AREA 

The study area encompasses the southern Beaufort Sea and Amundsen Gulf 
lying between 1 4 1 0W (the Canada/U.S. boundary ) and 1 21oW. Most of the 
bowhead and white whales in the western Canadian Arctic appear to use this 
area during the five-month period, May to September. The following sections 
briefly describe the general physical and biological features of this region 
as they affect whales. Readers wishing greater detail should consult other 
Beaufort Sea Project Technical Reports cited in this section. 

To facilitate the discussion of the whale data, the region near the 
Mackenzie delta has been subdivided into several areas : 

( 1 )  Mackenzie estuary (the area inside the boundary of intensive 
studies by F. F. Slaney & Company Ltd; see t1ap 6 ); 

( 2 ) Niakunak 8ay*; 
( 3 ) West Mackenzie Bay; 
( 4 )  East Mackenzie Bay; 

( 5 )  Kugmallit Bay. 

4 .  1 Phys i ca 1 Setti ng 

The movements of bowhead and white whales are governed, to a very 
large extent, by ice. This section summarizes the general pattern of 
ice conditions and some of the physical forces affecting the formation 
and break-up of sea ice. 

* The name "Niakunak Bay" is not an officially recognized geographic name. 
However, because of its importance to whales, Fraker ( 1 9 7 7 )  delineated this 
area from West Mackenzie Bay and gave it the local Inuit name "Niakunak" 
(nee-ak-oo-nak ), which refers specifically to the West Whitefish Station locality. 
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Th ree general i ce zones ( Map  1) are defi ned for the s outhern 
Beaufo rt Sea ( Marko , 1 9 75 ) : Landfast ice� a conti nuous s heet of 
typi cal l y  smooth new i ce ,  s tre tchi ng  from the s hore out to grounded 
pres s u re ri d ges or  i ce i s l and fragments at  about the 1 8-20 m dep th 
conto u r ;  Transition Zone Ice� a zone of rap i d l y  deformi n g ,  heavi ly­
ri dged and h i gh l y  i rreg u l ar  i ce a l ong  the  boun dary between c i rcu l ati ng  
i ce of the  Beaufo rt Gyre and the  l a ndfast i ce ;  and Gyral Pack Ice� 
mul ti -year f l oes extend i n g  from the trans i t i o n  zone out  i nto the Arcti c 
Basi n and movi n g  i n  a c l ockwi se  gyre . 

4 . 1 . 1  B reak-up and  Summer Condi ti ons 

The Arcti c Mari ti me C l i mate domi nates the s tudy area from 
break-up  i n  l a te s pri ng to freeze - up i n  early  fal l . Duri n g  thi s 
peri od . coa s ta l  temperature s  u sual l y  range between 2° and 1 5°C and  
prec i p i ta ti on  ra te s  and amounts are the h i ghe s t .  Annua l  total 
amounts are re l ati ve l y  sma l l ,  about 1 5  cm/year ( Bu rns , 1 974 ) . 

The wi nd  regi me i s  the maj o r  factor i n  i nf l uenc i n g  the extent  
of i ce bu i l d-up , movement  and  break-up. The c l ockwi se  water 
c i rcul ati on  of the Beaufort Gyre ( Map 2) has mean ve l oci ti e s  of 
about 4 cm/sec ( Herl i nveaux and de Lange Boom , 1 9 75 ) , but  can 
approach s peeds of 30 cm/sec for s ho rt peri ods i n  the s pri ng. 

Usua l l y ,  early  spri n g  wi nds are easter ly  i n  the s outh e rn 
Beaufort Sea , res u l ti ng in a wes tward movemen t  of the i ce cover . 
By Apri l ,  a l arge po l ynya ( ope n-wate r are a )  begi ns to deve l op near 
Amundsen Gu l f ,  and  a fracture zone of vary i n g  exte n t  i s  often 
obse rved from Poi nt  Barrow to the Banks  I s l and regi on ( Ph o to 5 ) . 
Duri ng  May and  J u ne , the pol ynya usua l l y  expands i n  a l l di recti ons 
as the Beaufort  Sea Gyre causes a ne t dri f t  of i ce away from the 
Cape B athurs t area. Two i mportan t  l eads devel op : one i s  north of 
the l a ndfas t i ce a l ong the coas ts of the Yukon and the Tuktoyaktuk  
Peni nsu l a ,  the other  beyond the l andfas t i ce west of Banks  I s l and  
( Photo 6 ) . The  i ce i n  Amundsen  Gu lf  a l so  begi ns to  frac ture at th i s  
ti me .  The ri s i ng temperatures , the i ncreased s o l ar  radi ati on 
( 24-hour dayl i ght ) , and the i ntrus i on of warm , turb i d Mackenzi e 
River wate r  causes  rap i d  d i s i n te grati on of the i ce a l ong the coa s t  
of the southeas t Beaufo rt Sea . Kugmal l i t  and Mackenz i e B ays are 
us ua l l y  i ce-f ree by early to mi d-J ul y .  Open-wate r  condi t i ons i n  
L i verpool  Bay and e l s ewh ere a l ong  the Arcti c coa s t  a re usua l l y  
de l ayed  unti l l a te J u l y .  

I n  August of a typ i ca l  yea r ,  the pack i ce h a s  re treated to about 
1 00 to 200 km from the Al as kan coas t and 200 to 1 , 000 km from the 
Canadi an  ma i n l and , but  i t  u s ua l l y  rema i ns c l ose (0  to 100 km) to 
Ban ks  I s l and  from Cape Ke l l e tt to Cape Pr i nce A lfred ( Canadi an 
Hydrograph i c Serv i ce ,  1 9 70 ) . Preva i l i n g  w i nds control the l arge ­
s ca l e i ce moveme nts . If southeas ter ly  w i n ds p re va i l ,  the pack can 
be carri ed as  far as 74° North by Augus t and  September .  If  north­
wes terly w i n ds p revai l ,  the pack  i s  conti n ua l l y  pus he d  toward 
nearshore are as whe re f l oe concentrat i ons can b ecome heavy , s uch as  
i n  the  s umme r of 1 9 74 and  the  a utumn of 1 9 75. 
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Photo 5 .  NOAA sate l l ite image of Canada Basin , 26  March 1 975 . As ea r ly  as  March , a maj or l ead between 
Point Barrow , Al a s ka , and the Banks I s l and region has  begun to devel op , as have many l eads i n  the 
pol ar pack ice to the north . 

w 



Photo 6. NOAA satellite image of the Canada Basin, 20 May 1 973 . The large lead west of Banks Island and 
the nearshore lead north of the Tuktoyaktuk Peninsu la were well  developed by this time. Although 
there were whales present in Amundsen Gulf at this time, no whales were observed west of Cape 
Dalhousie until 1 9  June, after which large numbers were observed travelling main ly from the east. 
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4 . 1 . 2  Freeze-up and Wi nte r Condi ti ons 

Free ze-up i n  the Beaufo rt Sea usua l l y  occurs i n  the second  wee k  
of October , but thi s c a n  vary from l ate September i n  a conge sted 
season to earl y  Novembe r , i f  the pack i ce has  remai ned we l l offs hore 
duri ng s umme r  ( Canadi an Hydrograph i c  Servi ce , 1 970 ) .  I n it i a l  i ce 
fo rmati on begi ns amongst o l d pack i ce and i n  the b rac k i s h , s h a l l ow 
areas near the s horel i ne .  The Beaufo rt Sea anti - cycl one domi nates 
the weather p i cture i n  l ate September , mov i n g  the pol a r  pack shore­
wa rd . Eventual ly , the edge of the po l a r  pack and new s hore i ce 
conve rge about 1 6  to 32 km offs hore . Twenty to twenty-fi ve days 
e l apse between f i rst o ccurrence of f i rst-year i ce and the ti me of 
compl ete freeze-over ( B urns , 1 9 74 ) .  The Cape Parry are a  i s  the 
l ast area  to free ze -up - us ual l y  about mi d-November. 

Ouri  ng the wi nter months , a  ri dge of hi  gh  pres s ure us ua l l y  extends 
from S i beri a across  the Chu kch i and Beaufort Seas to the Mac kenzi e 
Va l l ey. Res u l ti ng  wi nds i n  the Beaufort Sea are gene ra l l y  onshore , 
keepi ng the pack i ce ti ghtly i n  p l ace a l ong  the coast. Wi nte r 
maxi mum temperat u res may fal l be l ow -40°C. Preci p i tat i on i s  l i ght 
b ut prevai l i ng wi nds cause deep drifti n g  and compacti n g  of s now 
a round press ure ri dges and  any expos ed  l and mas ses. 

4 . 2  B i ol ogi cal  Setti ng 

The presence of sea i ce greatly i nf l uences the biologi ca l  
p roducti vity i n  arcti c wate rs . Under  winter snow cover , on ly  sma l l 
amounts of l i ght penetrate be neath the ice and  iittl e photosynthes i s  
occ urs . However , a s pri ng plant community develops on the unders i de of 
the i ce and contri butes s i gn if i cant ly  to the yearis p ri mary food 
producti on . 

The Ma ckenzie Ri ve r has  a tremendous i nf l uence i n  the southern 
Beaufo rt Sea by transport i ng  nutrients and enormous  q uanti t i es of s i l t . 
The extreme turbi d ity of the ri ver wate r restri cts the penetrati on of 
l i ght to a few centi metres and , w ith i n the p l ume of turb i d water ,  
producti vity i s  l i mi ted  mai n ly  by l i ght , not by nutri ents ( Grai nge r .  1 9 75 ) . 

Gra i nger ( 1 9 75 ) , i n  a s urvey from Cape Dal hous i e  to Herschel  I s l and , 
found the greatest pri ma ry p roducti vity near Hers chel  I s l an d .  Re l ati ve l y  
h i gh va l ues were a l s o  recorded offs hore of Richa rds I s l and a n d  the 
Tuktoyaktuk Peni ns u l a ,  outs i de the i nfl uence of the Macke n zi e outfl ow .  
Producti vity i n  the southern Bea ufo rt Sea ranks  l ow by northern coasta l  
mari ne stan dards ( Gra i nge r ,  1 9 75 ) . The s ituati on north of Cape Bath urst 
and i n  Amundsen Gu l f  i s  unk nown . The area  in wh i ch the po l ynya ( open­
wate r area ) deve l ops e a rl y  each year may be q u i te producti ve ,  i f  for no 
other reason than that the p resence of open wate r. for a l on ger  pe ri od of 
ti me, exposes the water to a greater amount of s un"l i ght . 

The greatest di vers ity of zoopl ankton spec i e s  was found  nea r  Hers chel  
I s l and  and  offshore of Ri chards I s l and  and the Tuktoyaktuk  Pen i ns u l a .  
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The numbers of p l ankton i ndi vi dual s s howed a s ubstanti a l l y  d i ffere n t  
p i cture ( Gra i nger ,  1 9 75 ) ; the h i ghest n umbers occu rred nearshore , i n  two 
bays o ff Kugmal l i t  Bay ( Mason Bay and Tuktoyaktu k  H a rbour ) and i n  
L i verpool Bay . I ntermedi ate numbe rs we re found  offshore of  the 
Tuk toyaktuk Peni ns u l a ,  Ri chards and the nea rby Barri e r  I s l ands , the Yukon 
coas t ,  and  north of  Hers chel I s l and . The l owes t n umbers were found i n  the  
areas under the gre ates t  i nfl uence of the Macken zi e Ri ver . 

Wacasey ( 1 9 75 ) found a s i mi l ar trend  i n  zooben thos ( bottom-dwe l l i ng 
an ima l s ) di s tri buti on th ro u ghout  the same reg i on . The greate s t  di vers i ty 
of s peci es was agai n i n  a reas l eas t i nfl uenced by the Mackenz i e Ri ver -
near  Hers chel I s l an d ,  north of Cape Da l ho us i e , and i n  L i ve rpool Bay . 
The greatest  b i omass  val ues we re found north of  Cape Da l hous i e ,  
i nte rmedi ate val ues o cc urred nea r  Hersche l  I s l and  and  i n  L i verpool Bay ,  
wh i l e  l ow n umbe rs we re found  i n  Kugma l l i t  and  Macke nzi e Bays . The 
producti vi ty o f  zoobenthos i s  l owe r than " that found  i n  easte rn Arcti c 
l ocati ons , by a fac tor of  5 to 1 0  ( Wacasey ,  1 975 ) . 

There i s  no i nfo rmati on on p roduc ti vi ty i n  Amundsen Gul f .  Th i s  i s  
unfortunate , because bowhead wh a l es concentrate i n  th i s  re gi on from J u ne 
to Augus t ,  an d whi te wha l es  occur here duri n g  much o f  J u ne . Whether  or  
not there i s  abundan t food for these ma ri ne mammal s  i n  th i s  a rea  i s  
unk nown . 

5 .  METHODS 

Th i s  report i s  based on work from the fol l owi n g  sources : 

( 1 ) Reports of re search conducted on whi te wh a l es from 1 9 72 to 1 9 76 
by F .  F .  S l a ney & Company L i mi ted on beh a l f of  I mperi a l  Oi l L i mi te d ; 

( 2 ) Reconnai ss ance observati ons  by W .  Hoek of  the Arcti c B i o l ogi ca l  
Stati on from 1 9 72 to  1 9 76 ; 

( 3 ) Sys temati c observati ons duri n g  aeri a l  s u rveys by b i o l og i s ts worki ng 
on other s tudi es  of  the Beaufort Sea Proj ect i n  1 974 and  1 9 75 ; 

( 4 )  Cas ua l  observati ons by geol og i s ts , oceanographers , b i o l og i s ts , boat 
capta i ns , p i l ots , and  others trave l l i ng i n  the Beaufo rt Sea reg i o n . 

5 . 1  S tudi es by F .  F .  S l aney & Company L i mi ted , Vancouver 

The pri nc i pa l  methods of s tudy by F .  F .  S l aney & Company L i mi ted 
we re sys temati c aeri a l  s urveys , reconna i s s an ce aeri a l  s urveys , h un ter  
inte rvi ews , and  exami nati on o f  whal e carcasses . 

5 . 1 . 1  Sys temati c S urveys 

Sys temati c s urveys we re compri sed of fl yi ng a set  of pre ­
dete rmi ne d fl i ght  l i nes  a t  a cons tan t  a l ti tude ( 1 , 000 fee t ,  304 m ) 
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and a cons tant a i rspeed ( 1 20 mph, 1 94 km/ h r ) . Only those whales 
wi th i n a h alf-mi le ( 0 . 8  km) wi de s tri p along e i ther s i de of the 
a i rcraft we re counted . The a i rcraft was flown ove r a half-mile 
a i rcraft runway and the struts we re marked so  th at the p rojecte d  
area o n  the water vi ewed between the floats a n d  the s trut marks at  
an alti tude of  1 , 000 fee t was  a h alf-mi le ( 0 . 8 km )  w i de. 

As s ubme rged whales cannot  be seen i n  the turb i d wate r of the 
Ma ckenzi e es tuary, i t  i s  i mpos s i ble to count all whales alon g  a 
transect li ne . Based on Sergean t ' s ( 1 973 ) observati ons , a vi s i b i li ty 
factor of  three was appli ed i n  1 9 73 and  1 9 74 ; a factor of  two was 
appl i e d  i n  1 9 75 and 1 9 76 ( Appendi x 7 ) . Beca use of  the calves ' dark 
colour, they are di ffi c ult  to s pot, and no est i mate of the i r  numbers 
was made. S urvey peri ods a re s hown i n  Table 1 .  

TABLE  1 .  Wh i te Whale S urvey peri ods
n
,
-n� � n-;. - �la��; � c�-

.
-
,
-��--l 

i 
1 9 72 June 30 - Augus t 5 
1 9 73 May 26  - Augus t 1 1  
1 9 74 J une 1 9  September 8 
1 975 June 2 3  - August  7 
1 9 76 June 27  - Augus t 1 7  

I n  1 9 73 and 1 9 76 ,  reg ula r  fl i gh t  li nes , spaced two mi les ( 3 . 2  km) 
apart, we re used to s urvey selected  areas of  the es tuary ( Map 3 ) . 
I rre gular fli gh t  li nes were used i �  1 9 74 and  1 9 75 to s urvey the 
enti re es tuary area ( Map 4 ) .  Because of the large s i ze of  the s tudy 
area  and the lack of  promi ne nt landmarks , the fli ght  li nes too k  
advan tage o f  radi o beacons from drill i ng ri gs , DEW-l i ne s tat i ons  a n d  
t h e  few use ful landmarks wh i ch d o  exis t. 

5 . 1 . 2  Reconna i s sance S u rveys 

Aeri al recon na i s s ance s urveys p rovided  i nformati on about the 
pres ence or absence of  whales i n  a parti cular a re a, or  an extens i ve 
area, s uch as the coas t  of Tuktoyaktuk Pe n i ns ula . These s urV,2YS were 
flown at 1 , 000 fee t ( 304 m ) ;  ti mes  we re recorded a t  va ri o us landmarks 
and when wh ales we re s i g hted . Obse rva ti ons  were not l i mi ted to a h alf­
mile s tri p along e i ther s i de of the a i rcraft, and  all s i g hted whales 
we re recorded . In 1 9 72 , all s urveys we re of  a reconna i s s ance nature. 

5 . 1 . 3  Camp Vi s i tati ons  

Each year, freque n t  vi s i ts we re made to the whal i n g  camps i n  o rde r 
to follow the progres s of  the h unt and to lea rn of pos s i ble i n te r­
fe re nce of  the h unt  by exploration acti vi ti es . 

5 . 1 . 4  B i ologi cal Data Collecti on 

Occas i onally, s amples of  tee th and ovari es , and  mea s urements from 
whale carcasses  were obtai ned. The carcasses exami ned we re mai nly 
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those l anded at a camp or butcheri ng  s i te .  Because butcheri ng occurs 
promptly afte r the wha l e  i s  l a nded , on ly  a few carcasses were exami ne d .  
I n  addi ti on , a smal l numbe r o f  carcasses o f  whal es wh i ch h ad not bee n  
re tri e ved , b u t  h ad s ubseque ntl y washed  ashore , were exami ned . 

Length meas urements we re taken i n  a s trai gh t l i ne from the ti p of 
the snout to the ta i l -notch . Teeth were removed and l ater secti oned 
l ongi tudi nal ly  for age determi nati on ( Sergeant , 1 9 73 ) . Stomach con tents 
were exami ned i n  the fi e l d . 

5 . 1 . 5  Bowhead H a rves t  Ana lys i s 

To de termi ne h i s tori c bowhead whal e abundan ce and di s tri buti on , 
and to assess the e ffects of comme rci a l  bowhead h unti ng , the data 
comp i l ed by Townsend ( 1 935 ) we re anal ysed. These data cons i s ted of 
the catch s tati sti cs from a l l ava i l able l og books of  Ameri can whal i ng 
vesse l s ,  many of wh i ch had purs ued bowheads i n  the wes tern Arcti c .  
Mos t  of  the vesse l s wh i ch operated i n  the eas tern Beaufo rt Sea duri ng  
the 1 890 ' s  and  1 900 ' s were i nc l uded . 

Two assump ti ons we re made i n  us i ng these data : 

( 1 ) Al l s h i ps wh i ch obtai ned bowheads expended the s ame e ffort to 
k i l l  these whal es . The h arvest  of  sa i l i n g ves se l s was 
compi l e d separate ly  from that of  s teams h i ps , to compensate fo r 
the di fferences i n  techDol og'y� 

( 2 ) For any g i ven vesse l , the wha l es we re taken equal l y  i n  each 
year of  a p arti cu l ar voyage . Townsend l i s ted  the whal e 
harvest  duri ng voyages wh i ch l as ted  up to four seasons. For 
the purposes of  ana l ys i s ,  the number of  wha l es k i l l ed were 
averaged for the years of  the voyage . 

Based on the tota l wha l e  harves t ,  and the total number  of  s h i ps  
wh i ch k i l l ed bowh eads , a measure of  catch per uni t effort and  the 
numbe r of whal es take n pe r s h i p ,  per yea r ,  was compute d  from 1 841  to 
1 9 1 1  . 

5.2 S tudi es by the Arctic B i o l ogi cal Stati on, Ste -Anne de Bel l evue 

Reconnai s sance s urveys were made by W .  Hoek duri ng the s ummers , 1 9 72  
to 1 976. These s urveys spanned vari ous porti ons o f  the  open-water  season 
and cove red nearshore and coastal  areas , mai n l y  from Herschel  I s l an d  to 
Cape Parry. He l i cop ters (Bell  205 and 206) and l i gh t  fi xed-wi ng a i rcraft 
(Cessna 185 and 337, and Twin Otter) were used . I n  September ,  1 9 72 , Hoe k 
conducted a fa l l fl i gh t ,  uti l i z i nq an Argus a i rcraft; th i s  fl iaht wp.nt ilS 
fa r west as about 1 00 mi l es ( 1 60 km) eas t of  Poi nt  Barrow , Al aska . I n  
Sep tembe r ,  1 9 73 , he made a fl i gh t  north of  the Del ta a n d  a s  far wes t  as 
Hers che l I s l and , us i n g a he l i copte r ,  and obse rved m i grati n g  bowheads . 
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5 . 3  Studi es by Oth er B i o l ogi s ts o f  th e Beaufort Sea Project 

I nci dental obse rvati ons of wh al es in the course of  aeri al s urveys for 
seabi rds , seal s and pol ar bears provi ded  i mportant s upp l emental data . 

5 . 3 . 1  Studi es by Canadi an Wi l d l i fe Servi ce , Edmonton 

S i ghti ngs of bowhead and wh i te wha l es we re recorded duri ng aeri al 
s u rveys by Canadi an Wi l d l i fe Servi ce ( CWS ) bi o l ogi sts s tudy i ng sea l s  
and pol ar be ars i n  1 9 74 and 1 9 75 . These s urveys were fl own from mi d­
to l ate J une , us i ng a Cessna 337 fl y i ng at 500 fee t  ( 1 5 2 m ) . The 
transect l i nes seaward from the southern Beaufort Sea coas t ran north 
and so uth ; those a l ong the west  coast of Banks I s l and ran east and 
west  ( Map 7 ) . General l y ,  these l i nes were 1 00 mi l es ( 1 60 km) l ong 
and fi ve mi l es apart . Us i ng a random numbers tabl e ,  approxi mate l y  
6 0  pe r cent of  the l i nes were se l ected . ' Ani mal  s i gh ti ngs were 
usual ly  concentrated i n  a q uarte r-mi l e  ( 0 . 4  km) s tri p a l ong each s i de 
of  the ai rcraft , a l though al l whal es obs erved.off transect were 
re corded . The ai rcraft ' s  ground-s pee d vari ed from about 1 50 mph to 
1 80 mph ( 240 km/ h r  to 288 km/h r ) . The two s u rvey peri ods were 
1 9  - 28 J une , 1 9 74 and 1 2  - 20 J une , 1 9 75 .  The wha l e  obs ervati ons 
are pl otted on Maps 7 and 8 .  The who l e  of the area was s urveyed i n  
1 9 74 . I n  1 9 75 , s u rveys extende d for onl y  a few mi l es beyond the 
l andfast  i ce ;  the re was extens i ve open water be tween 1 36 °W and 1 26°W 
and west  of  Banks I s l and , and s urvey i ng areas of open wate r for seal s 
was poi ntl ess . ( Sti rl i ng et aZ. 1 9 75 ) . 

5 . 3.2 Studi es by L . G . L .  Ltd . , Edmonton 

In 1 9 75 ,  L . G . L .  Ltd . conducted seven aeri al s urveys of seabi rds 
duri ng the peri od 1 4  May to 5 J u l y ,  mai nl y  north of the Yukon coas t ;  
the 9 Ju ly  s urvey extended eas t to Ri chards I s l and . These fl i gh ts 
fol l owe d di fferent tracks each ti me and concentrated a l ong l eads i n  
th e i ce .  The fl i gh ts were usual ly  conducted a t  an a l ti tude of 
30 - 46 m and an ai rs peed of 1 1 4  - 1 9 2 km/ h r .  The obse rvers reported 
a l l bi rds ( and wh al es ) seen , both 'on ' and ' off ' a 400 m-wi de 
transect stri p .  Obs ervati ons are l i s ted  i n  Appendi x  4 ,  and deta i l s  
can be fo und i n  Ri chards on et aZ. ( 1 975 ) . 

5 . 3 . 3  Studi es by Renewabl e Resources Cons ul ti ng Servi ces Ltd . , 
Edmonton . 

In  1 9 74 ,  Renewabl e  Res ources Cons u l ti ng Servi ces Li mi ted 
conducte d  th ree monthl y  seabi rd s u rveys of  the s outheast  Bea ufort Sea , 
from J une to Augus t . I n  addi ti on , one s u rvey was fl own i n  Ap ri l , four  
i n  May , and two i n  both Septembe r and October .  Pri or  to  June , the 
fli ghts we re des i gned to detect the presence of  bi rds i n  offs hore 
l eads; l ate r s urveys fo l l owed the fl i gh t  l i nes shown on Map 9 .  The 
s urveys were fl own at an a i rspeed of 1 00 mph ( 1 60 km/ h r )  and at an 
a l ti tude of  1 50 fee t ( 38 m) . I nci denta l  observati ons of  wha l es are 
shown on Maps 9 and 1 7 .  Deta i l s  of s urveys can be fo und i n  Seari ng 
et  al. ( 1 9 75 ) . 



- 22 -

5 . 4  Observati ons by Othe r Persons 

More th an 80 wh al e obse rvati ons we re contri buted by other bi o l ogis ts ,  
ai rcraft p i l ots , boa t captai ns , and othe rs . Some of  th i s  i nfo rmati on was 
passed on ve rbal l y  or i n  l etters ; some was forwarded on sel f-addressed , 
pos tage-pai d ,  arcti c wh a l e  s i gh ti ng cards s uppl i ed by the Arcti c 
B i ol ogi cal Stati on .  

6. RESULTS AND D ISCUSS I ON 

6.1 Wh i te Whal es 

6.1 .1 Movements and Di s tri buti on 

Wh i te whal es mi grate from the i r wi nte ri ng area i n  the Bering Sea 
to the southeas t Bea ufo rt Sea/Amundsen Gul f re gi on in May and earl y 
J une , us i ng a fa r o ffs hore comp l ex of  l eads wh i ch deve l op between 
Poi nt Barrow , Al as ka , and Banks  I s l and . The i r wes tward movement 
i nto the Mackenzi e estuary us ual l y  takes pl ace i n  the l as t  h a l f of  
June th rough the  nears hore l ead wh i ch l i es off l andfas t i ce north o f  
the Tuk toyaktuk Peni ns u l a .  The majori ty of the whal es i n  the south ­
eas t Beaufort Sea congre gate i n  the Mackenzi e es tuary from l ate June 
to earl y  August a l though some ani mal s l e ave the es tuary s hortly after 
they arri ve . A s ubs tanti a l  numbe r of  wh i te wh a les  spend the summer 
eas t of  the es tuary ,  i n  and nea r  Amundsen Gul f ;  a smal l er number 
s ummer i n  the Esk i mo Lakes . A wes tward mi grati on to the wi nteri n g  
grounds occurs i n  l ate Augus t and September . 

6 . 1 . 1 . 1  Spr ing M i grati on 

S i nce Mac kenzi e estuary wha l es probabl y spend the w inter  i n  the 
Beri ng Sea ( Secti on 6.1 . 1 . 9 ) , the spri ng obse rvati ons of whi te 
wha l es swi mmi ng gene ra l l y  i n  a northeas t d i recti on past Poi nt Hope 
i n  northwes te rn Al a s ka , are of  particul ar i nte rest  ( Tabl e  2 ) . These 
obse rva ti ons by bi o l og i s ts of  the U. S .  Nationa l Mari ne Fi sheries 
Serv i ce ,  and by Al as kan nati ves , were l i mi ted  to those  animal s  
wh i ch pass a l ong the l ead adjacent to the l andfas t i ce .  Any whal es 
mi grat ing farthe r offs hore coul d not be seen . 

The peak movement of  wh i te whal es past Poi nt Hope occurs i n  the 
fi rs t  two weeks of  May , but a few pass i n  l ate Apri l and l ate May 
( Tabl e 2 ) .  There i s  no d i rect proof that these ani mal s eventual l y  
travel to the southeast  Beaufo rt Sea i n  the s umme r ,  but the i r  
di recti on of movement i s  cons i s tent wi th th i s  assumpti on .  The 
Al askan observati on of about 2 , 000 wh i te wha l es i n  early May , 1 974 
i s  cons i s tent wi th the s i ze of the Mackenzi e herd ;  no s ummer 
wha l e  concentrati on areas are known from northern Al aska . 
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TABLE 2. The Spring Movement of Wh i te Whal es past Poi nt  Hope , Al aska , 
1 9 74 and 1 9 75 . (Whal es si gh te d )  

Date 

Pri or to Apri l 30 ' 

Apri 1 30 

May 1 

Apri l 30 to May 2 

May 2 

May 3 

May 4 

May 5 

May 6 

May 7 

May 8 

May 9 

May 1 0  

May 1 1  

May 1 2  

May 1 3  

May 1 4  

May 1 5  

May 1 6  

May 1 7  

May 1 8  

May 1 9  

May 20 

May 2 1  

May 22 

May 23  

May 24 

May 25 

May 26 

May 27  
'-----

n/ a 3 

n/a 

60 

n/a 

2 , 000 

300 

1 8  to 1 9  

25 to 35 

22 to 27  

200 

4 or 5 

25 to 35 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

1 From Fi s cus and Marquette ( 1 9 74 ) 
2 From Marquette ( 1 9 76 )  
3 n/a = not appl i cabl e 

1 

1 00 

n/a 

1 

7 

25 

30 

20 

1 1  

1 5  

1 2  

1 5  

7 
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The earl i est  sigh ti ngs of wh i te wha l es i n  the eastern Beaufort 
Sea are i n  mi d-May. Stefans son ( 1 922 ) and h i s party , campe d al ong 
the i ce edge wes t  of  Banks I s l an d ,  we re awakened by the bark i n g of  
the i r dogs duri ng the  n i gh t o f  May 2 1 , 1 9 1 4 .  The  cause  of th i s  
di s turbance was the bl owi ng of wh i te wha l es , and " thousands " were 
seen duri ng the next two or th ree weeks. Re cently , wh i te whal es 
we re observed i n  the southeas t Beaufort Sea ( May 2 7 ,  1 9 74 ) by 
bi ol ogi s ts conducti ng  bi rd s urveys. Al though they had see n no wh i te 
whal es two wee ks earl i e r ,  bowhead wh al es we re spotted , i ndi cati ng 
that travel to th i s  area was pos s i bl e  duri ng earl y May . 

I n  1 9 73 , a l arge nears hore l ead was present , extendi ng wes t  from 
the Amundsen  Gul f regi nn nea rl y  to Hers chel I s l and ( Ph oto 6 ) ; 
howe ver , no wh i te wha l es were observed from May 26 to J une 1 9 .  
Duri ng the peri od J une 1 9  to 26 , many wha l es were present seaward 
of l a ndfast  i ce from Herschel  I s l and to Cape Dal hous i e  ( Map 5 ) ; 
mos t  whal es were arri vi ng from the' eas t and trave l l i ng a l ong l and­
fast  i ce of th e Tuk toyaktuk Peni nsul a. On  J une 8 and 9,  nearl y 
200 wha l es were seen i n  Amundsen  Gul f by D. Andri ashek ( Map 6; 
Appendi x 2 ) . 

I n  1 9 74 , a ye ar of  severe i ce condi ti ons i n  the southeast  
Beaufort Sea , mos t wh i te wha l es a l so arri ve d in  the  Macke nzi e 
es tuary from the eas t ( S l aney , 1 9 75 ) . Whal e s urveys on  June 1 9  
and 28 , 1 9 74 re vea l ed that mos t wha l es we re i n  Amundsen  Gul f .  The 
smal l er numbe r of wh i te whal es wes t  of Banks I s l an d  were headed 
south , perhaps towards the es tuary ( Map 7 ) . 

I n  1 9 75 , the mi d-J une pattern of  whal e di s tri buti on was s i mi l ar 
to that of  the previ ous ye ar ( Map 8 ) . Nume rous whal es we re prese nt  
wi thi n the  pack  i ce of Amundsen Gul f, wi th l esser numbers found i n  
i ce - i nfested waters north of Mackenzi e Bay. The area beyond the 
l a ndfast i ce a l ong the Tuktoya ktuk Pen i ns ul a  and the west coast  o f  
Ban ks I s l and was l arge l y  i ce -free but the presence o r  absence of 
wh al es i n  th i s  regi on was not de termi ned. On June 23 , whi te whal es  
were seen movi ng i n  a southwest di recti on , paral l e l to  the 
Tuktoyaktuk Peni ns u l a .  Howeve r ,  smal l numbe rs of wh a l es we re al so  
observed swi mmi ng eas t near Herschel  I s l and and  Demarcati on Poi n t .  
Thus , i t  appeared that mos t wh a l es entered the es tuary from the 
eas t. 

We hypothes i ze that  fa r offs hore l eads wh i ch extend general ly  from 
Poi nt Ba rrow , Al aska , to the vi c i ni ty of Banks I s l and are used  by 
mos t  wh i te wh a l es mi grati ng from the i r wi nte ri ng area i n  the spri ng . 
Th i s  route nee d not be used by a l l  wha l es nor i n  a l l years , a l though 
i t  seems to o ffer the be st expl an ati  on  for the appearance o f  wha l e s  
i n  the Amundsen Gul f area i n  May and June . 

E vi dence s trongly i ndi cates th at the majori ty of  wh i te wha l es 
come to the Mackenzi e de l ta regi on from the east ; some al so  
arri ve from the wes t .  For examp l e , pods o f  22 and 4 were seen 
swi mmi ng eas t of Hers che l I s l an d ,  and near the Al as ka/Yukon borde r 
res pecti vel y , on J une 29 , 1 9 75 ( Frake r ,  1 9 76 ) . There are a l so  

' 

several  observati ons of wh i te wha l es north and wes t  of the es tuary 
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in May and J une ( Maps 6 an d 9 ) . These may be anima l s  which made 
their way early from the Amundsen Gul f region , coming east by 
some route other than the o ffs hore route hypothesized earl i ei�) or 
which de viate d� at some point , from the far offs hore route to 
fol l ow smal l er l eads into the wes te rn part of the s tudy area. 

6 . 1 . 1 . 2 Arriva l at the Macke nzie Es tuary 

Whether wha l es e nte r from east o r  wes t ,  they usua l l y  arrive at 
the Macke nzie es tuary in the l as t  wee k of J une , whe n  1 andfast  ice 
fractures across Mackenzie and Kugma1 1 it Bays ( Map 5 ) . The exact 
timing of arrival is ve ry much dependent  on  this ice condition ,  
( see Tabl e 3 ) . 

TABLE 3 .  Arrival of White Wha l es  at  the Mackenzie Estuar� 

Year Time of Arriva l  

1 9 72 l ate June 
1 9 73 June 26 
1 974 Ju ly  1 1  
1 975 June 26 
1 976 Ju ly  1 

Factors o ther than ice conditions infl uence the whal es ' 
moveme nt to the Mackenzie region . Surveys of the l ead l ying j us t  
beyond the l andfast  ice were conducted regularly  from May 26 , 1 97 3 , 
but no  wha l es were observed until J une 1 9  ( S l aney , 1 9 74 ) . 
E xamination of NOAA sate l l ite photograph s during this period 
( Photo 6 )  l eaves l ittl e doubt that  it was pos s ibl e for whal es to 
move wes t  from the Amundsen Gul f region . H oweve r ,  no  whal es we re 
obs�rved in this area  until  two days be fore the ice fracture d .  
Pos sibly ,  wha les  do not arrive until the 1 andfa s t  ice is ready to 
fracture , and whe n passage is ass ured into the de l ta a re a .  

The severe ice conditions o f  1 9 74 il l us tra te the variabil ity in 
the time of  arrival ; no whal es were observed in the Mackenzie 
estuary until Ju ly  1 1  - about  two wee ks l a te r than usual . S l aney 
( 1 9 75 )  es timated th at about  ha l f the us ual number of  whal es actual l y  
entered the estuary in 1 9 74 , because the ice condition s severe l y  
h ampered movements . 

6 . 1 . 1 .3 High- use Areas 

White wha les  do not distribute themsel ves even ly  th roughout the 
Mackenzie es tuary ,  but te nd to use some areas mo re than othe rs. 
Based on five years ' data , Fraker ( 1 9 77 )  ide ntifie d th ree distinct 
kinds of high - use areas , founde d  on the type and degree of 
util ization : 
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An area where re l ati ve ly  l a rge numbe rs 
of wh al es con gre gate con s i stently  duri ng  
much of the  s ummer ( open -wa ter )  season, 
year after year . 

An area wh ere re l ati ve l y  l a rge numbe rs 
of wh a l es have occas i ona l l y  bee n  observed ) 
but where l a rge numbers of  whal es usua l l y  
do not pers i s t  for more th an a few days . 
Large numbers of wha l es may not  be 
observed at  a l l i n  these areas i n  some 
years . 

An area where whal es, i n  i ns i gn i fi cant 
numbers , are normal l y  observed 
trave l l i ng and are rare ly  observed i n  
other  acti vi ti es, s uch as res ti ng or  
feedi  ng . 

The geograph i cal  extent  of  these h i gh-use  areas has  bee n  pl otted 
on Map 1 0 .  The bou nda ri es  are based on several  ye ars of s tudy, 
but furthe r refi nement i s  des i rabl e as more data become avai l abl e .  
Th i s  patte rn of  use by wha l es i s  mai nta i ned  from l ate June unti l 
earl y Augus t. There i s  a co ns i derabl e amount of  movement be tween 
concentrati on  areas and other areas ; a de tai l ed descri pti on of  
these  movements can  be found i n  Fraker ( 1 9 7 7 ) .  

Concentrati on Areas 

The con centrati on areas are a l l l ocated near maj or outfl ows of 
the Macke nzi e  Ri ver, and they di ffe r from adj ace n t  parts of the 
estuary i n  seve ra l  respects . At the ti me of the i r uti l i zati on  
by l arge n umbers of whal es ) concen trati on  areas tend  to  be  warme r 
( u p to 1 8° C ) ,  more turbi d, l es s  sa l i ne, and s ha l l ower than 
adj acent  parts o f  th e estuary .  These characteri s ti cs are mos t 
pronounced i n  Kugmal l i t  Bay and the N i akunakjSh a 1 1 0w Bay area . 
The Kenda l l I s l and  con centrati on area, a l th ough near a maj or ri ver 
outfl ow, i s  more s ubj ect to i nfl uence by the Beaufo rt Sea . 
Compared to oth er conce ntrati on  areas, the Kendal l I s l an d  area has 
deepe r wa ter ( part of  i t  i s  outs i de the two -me tre i s obath ) ;  and 
i t  experi ences i n trus i ons of  col d, c l ear, sa l i ne water  duri ng  
storms comi n g  from the  north, 

A re l ati ons h i p betwee n  water-body characteri st i cs and whal e 
concentrati on i n  Kugmal l i t  Bay i s  di s c ussed here because i t  
i s  the be st-studi ed regi on of the Mac kenzi e es tuary , Maps 1 1 , 1 2  
and 1 3  s how the rel ati ons h i p betwee n the wh al e concen trati on area, 
and s urface tempe rat ure, s urface sa l i n i ty )  and s urface turbi di ty ,  as 
measured by McDona l d  and Ma rti n ( 1 9 76 )  i n  1 9 75 . The th ree 
vari abl es show a rough l y  s i mi l ar pattern, s i nce they are a l l 
re l ated to the water di sch arged from the Eas t  Chan ne l  of the 
Mackenzi e Ri ver .  Two re l ati ons h i ps are apparent : 
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( 1 ) The Kugmal l i t  Bay con centrati on area fa l l s  wi th i n  the 
zone most  cons tantly under the i nfl uence of the Macke nzi e 
Ri ve r , and 

( 2 )  The whal es , wh i ch practi ca l l y  vacate the estuary by mi d­
Augus t ,  l eave before the temperature and sa l i ni ty of the 
concentrati on area h ave change d  from s ummer cond i t i ons . 
Turbi di ti es meas ured on J u l y  1 5  were s ubstan ti a l ly  h i gher 
than those meas ured on August 20 . 

The wa rme r wate r  of the concentrati on areas i s  the mos t obv i ous 
feature wh i ch whal es may be seek i ng . The re i s  no apparent reason 
why they shoul d seek more turbi d wa te r , s i nce many of the es tuari ne 
areas use d by whal e s  i n  the eas tern Arc ti c have c l ear  water 
( Se rgeant an d Brodi e ,  1 9 75 ) . Whal es i n  the eas te rn Arcti c make 
use of the es tuari es  of re l ati vel y  warm ri ve rs dra i n i ng p l ateaus 
( Se rgean t and B rodi e ,  1 9 75 ) , but not  those of col d ,  g l aci a l ­
me l twate r  ri ve rs . S i mi l arl y , there are no known concen trati ons of 
whi te wha l es i n  the southern Beaufort Sea reg i on other than at  the 
mouth of the Mackenzi e Ri ve r ,  wh i ch p robabl y  has  the warmest  
outfl ow of any ri ver i n  the  wes te rn Arcti c .  

Food i s  another poss i bl e  reason for the whal es · concentrati ng  i n  
estuari es. Howeve r ,  mos t of the ani mal s exami ned from the nati ve 
wha l e  harvest i n  the Mackenzi e es tuary h ave emp ty s tomachs , and 
l i ttl e feedi ng behavi our has been observed i n  these areas . Thus , 
feedi ng i s  probabl y  not a maj or factor for the whal es · congregati ng  
he re. 

Concentrati on areas may a l so  afford protecti on from s torms . Duri ng  
peri ods of h i gh  wi nds , wh i te wha l es h ave been obse rved to ori ent  
themsel ves i n to the wi nd ( Frake r ,  1 9 76 ; S l aney , 1 9 74 ) , s uggesti ng 
that  wi nd can force the wha les  to modi fy thei r behavi our . Cal ves 
are p robably more vul nerabl e than adul ts to the effects of wi nd , 
and s he l ter  from s torms may be i mportan t .  

Sergeant a n d  Brodi e ( 1 9 75 ) and Serge ant ( 1 9 73 )  hypothes i zed that 
wh i te wha les  congregate i n  estuari es to g i ve bi rth to the i r  cal ves . 
I t  i s  as s ume d  that there i s  an advanta ge to the bi rths taki ng pl ace 
i n  warm ri ve r outfl ow ( up to 1 8°C  i n  the case of the Mackenzi e 
Ri ver) compared wi th the nearby sea-water ( about DOC ) . The new-
born cal ves are sma l l ,  have a th i n  l aye r of bl ubbe r and a re l a ti ve l y  
l a rqe s urface-to-vol ume rati o ,  a l l of  wh i ch may res ul t i n  rani d heat l oss . 
By spendi ng the fi rs t few weeks of thei r l i ves - i n  warm water: the 
cal ves p robabl y grow qu i ck ly  and acq u i re a l aye r of bl ubber wh i ch 
serves as an energy s tore and i nsu l at i on . However ,  th i s  hypothes i s  
does not account for the p re sence of an imal s other than cal ves and 
ca l vi ng fema l es i n  concentrati on  areas . Evi dence from the harvest­
catches and aeri a l  observati ons ( secti on 6 . 1 . 3 ) s hows that adu l t 
ma l es ,  l actati ng femal es , post-partem femal es , pre gnant femal es  
an d dark -col oure d  j uve ni l es a re a l l present . 
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We hypothes i ze that wh i te wh al es congre gate i n  estuari es i n  the 
s ummer , pri mari ly  for the therma l advan ta ge to a l l  c l asses of  
whal e s , i nc l udi ng newborn cal ves . Secondari l y ,  these concen trati on  
areas may afford s he l ter  from storms . Th i s  pa tte rn i s  exh i bi ted 
by many other wha l e  s peci es wh i ch mi grate en masse to warme r cal vi nq 
waters . I n  addi t ion , soci a l  fa ctors may i nfl uence the aggre gati on  
of wha l es . 

I ntermi ttent-use Areas 

Large numbers of whal es are see n , occas i onal l y ,  i n  the i nte r­
mi ttent-use areas ( Map 1 0 ) - at ti mes when nearby concentrati on 
areas may be p ra cti cal l y  vacan t .  Hay and McCl ung ( 1 976 ) obse rved 
s i mi l a r behavi our  by whal es i n  Cunni ngham I n l et ,  Some rset I s l an d ,  
and hypo thes i zed that s u ch beh avi our  was re l ated to feedi ng . 
Some wh a les  i n  the i ntermi ttent-use areas i n  the Mackenzi e 
es tuary have been obs erved di v i ng  and , p robabl y ,  feedi ng  ( Fraker , 
1 9 77 )  . 

Trave l Routes 

Mos t  whal es use defi n i te trave l routes ( Map 1 0 ) betwee n  
concentrati on areas . Duri ng s uch travel , nearl y a l l o f  the wh a les  
are ori ented i n  the s ame di recti on  and  are mov i ng rel ati ve l y  
rap i dl y . Feedi ng i s  a l so  apparent al ong travel routes ; for 
exampl e ,  at Tuft Poi nt and North Hea d ,  smal l groups of di v i ng 
wha les  were observed , i n  assoc i ati on wi th gu l l s .  

The ac tua l travel routes are d i ctated by l ocal  geography , s uch 
as the eas t s hore of Ri chards I s l and , North Head and Tuktoya ktuk 
Pen i nsu l a .  Another travel route p robabl y l i es a l ong the north 
coas t of  the Yukon . The on ly  travel  route , not adjacent to l and , 
extends across the outer  reaches of  Kugma l l i t  Bay ; th i s  i s  the 
s hortes t di stance between the Pu l l en I s l an d  area and the 
Tuk toya ktuk Pen i nsu l a .  These travel routes  exi s t  on ly  duri ng  the 
open-water peri od ; wh a les  trave l l i ng th rough i ce -i nfested 
waters mus t uti l i ze any routes of opportuni ty .  

6. 1 . 1 . 4  Wh i te Wh al es outs i de the Macke nzi e Es tuary i n  Summe r 

Al though the majori ty of wh i te wh al es i n  the wes te rn Arcti c appear to 
con gregate i n  the Ma ckenzi e es tuary from l a te J une to e a r l y 
Augus t ,  some are present e l sewhere i n  the southeas t Beaufort Seal 
Amundsen Gu l f  reg i on . Unfortunate l y ,  i nformati on  i s  l i mi ted  i n  
th i s  reg i on because no sys temati c s urveys h ave bee n conducted to 
de te rmi ne d i s tri buti on and abun dance of wh al es . I t  appears that 
these ani mal s may travel north , as fa r as the north coast  of 
Ban ks I s l and , east to Pri nce of Wal es Stra i t ( be tween Ban ks 
I s l and  and Vi ctori a I s l and )  and pos s i bl y  i nto western Dol ph i n  and 
Uni on  Strai t ( be tween the ma i n l and  and so uthwes t V -j ctori a I s l and) . 
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Some whi te wha l es l eave the es tuary shortly  after they arri ve 
and i t  i s  not known whe ther they return .  S l aney ( 1 9 74 )  reported 
that wh al es II . . .  we re noted headi ng northeas t i n  open water as 
earl y as J u ly  1 1  ( 1 973 ) . . . .  By Ju ly  1 5 ,  commerci a l  p i l ots 
reported ' l arge ' numbers 0 whal es i n  the Eskimo Lakes and 
' h undreds ' i n  fl oe- i ce about  200 mi l es north , toward the end of  
the  month . 1 I 

I n  Augus t 1 952 , Man n i ng and Macpherson ( 1 958 )  observed wh i te 
whal es a l ong the north coast  of Banks I s l and . On Augus t 1 2 ,  they 
saw a group of 50- 1 00 swi mmi ng wes tward off Cape Crozi er , and on · 
Au gus t 2 3 ,  they saw several  h undred pas s  Cas te l  Bay ,  movi ng wes t­
ward amongs t the i ce fl oes . They a l so  ci ted a record of  a wha l e  
s hot near Ho lman I s l and , off the west coas t of  V i ctori a I s l and , 
on August 1 ,  1 949 . One group of 25 whal es was observed swi mmi ng 
southwa rd pa st  Johnson  Poi nt , Banks  I s l an d ,  th rough Pri nce of  
Wa l e s Stra i t i n  l a te Augus t ,  1 9 75 ( Map 1 4 ) . Near the  wes tern 
en trance to Dol ph i n and Uni on Stra i t ,  42 wh i te wha l es were 
reported i n  l a te June , 1 973. I n  earl y  Augus t ,  1 975 , two wha l es 
were observed headed s outh about 30 mi l es south of  Ho lman I s l and. 

A s ubs tan ti al numbe r of  whal es are i n  Amundse n  Gul f from l ate 
May to l a te Augus t ;  at l eas t a few an i mal s rema i n unti l 
Septembe r ( Maps 6 ,  9 & 1 4 ) . On August 1 2 ,  1 9 70 ,  Dr . T .  W .  Barry 
( pers. comm.) observe d  a spectacul ar conce ntrati on of  2 , 700 to 
3 , 000 wha l es i n  Amunds en Gul f ,  no rth of  Bai l l i e I s l ands ( Map 1 4 ) ;  
these an i mal s we re di v i ng  and , pos s i bl y , feedi n g .  The l ates t 
observati on of  wh a les  from th i s  area  was that of  two wh i te whal es 
seen on Septembe r 1 1 , 1 9 74 i n  Frankl i n  Bay ( Map 1 4 ) . 

I n  l a te J u l y  and Augus t ,  whal es freq ue ntly move i nto Li ve rpool  
Bay . Occas i onal l y , they penetrate i nto Wood Bay near the mouth of  
the  Anderson Ri ve r ,  but  th i s  was  observed on ly  twi ce by Dr . T .  W .  
Barry (pers . comm . ) who h as s tudi ed  bi rds i n  th i s  a rea  for the 
past  20 ye ars. 

Wh i te wha l es regul arl y  enter  the Esk i mo Lakes duri ng the summe r 
( Map 1 5 ) .  I n  the wi nter  o f  1 966-6 7 ,  about 50 wh al es became stranded 
i n  the Lakes , where they eventual l y  peri shed  ( H i l l , 1 96 7 ) .  I n  1 9 73 , 
commerci a l  pi l o ts reported II l arge l l n umbe rs to be present i n  mi d­
J ul y  ( S l aney , 1 9 74 ) .  Smil ey ( pers . comm . ) observe d about ten whal es 
here i n  mi d-Augus t ,  1 974 . 

I n  1 9 75 , 1 25 to 250 wha l es were present i n  E sk i mo Lakes ( Map 1 5 ) . 
On J u ly  2 7 ,  a l arge group of approxi mate l y  1 25 whal es was observed 
i n  Esk i mo Lakes , wes t o f  the eas ternmost  set  o f  " fi n gers " . Mr . 
James Wal bri dge ( pe rs . comm . ) ,  s tati one d at  the Arcti c B i o l ogi cal 
Stati on camp on Esk i mo Lakes , repo rted two to three dozen whal es on 
August 5 ,  and 1 50 to 200 on August 20 ; they we re swi mmi ng  pas t the 
camp toward Li ve rpool  Bay .  

Few wh al es were seen i n  1 9 76 ;  two res i den ts o f  Tuk toyaktuk reported 
about s i x  near Sauni ktook on August 1 and 2 ,  an d anothe r 20 on 
Augus t 8. 
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The ro l e  of the E s k i mo Lakes , L i verpool Bay an d Amundsen Gu l f 
i n  the ecol ogy of the wh i te wha l es i s  not  known . Whal es may trave l 
to these areas to feed . There are re l a ti ve l y  l arge numbers of fi s h  
i n  the Es k i mo Lakes ( Poul i n  and Marti n ,  1 9 76 ) . D r .  T .  W .  Barry 
( pe rs . comm . ) s uspects that  wh i te wha l e s  may fo l l ow runs of herri n g  
i nto the Lakes. Bowhead wh a l es a l s o  tend to con cen trate i n  
Amundsen Gu l f  duri ng mos t  o f  the open wate r season , s uggesti ng  that 
th i s  area may be a producti ve feedi ng groun d ;  th i s  may expl a i n ,  
i n  part , why l arge numbe rs of wh i te wha l es s pend about one month 
i n  th i s  re gi on i n  the spri ng . 

6 . 1 . 1 . 5  Fa l l  Mi grati on 

L i ttl e i s  known about the fa l l outmi grati on of wh i te wh a l es from 
the Beaufo rt Sea to the i r w interi ng grounds . Th i s  movement 
probabl y  takes pl ace i n  l a te Augus t 0nd Septembe r and probabl y occ urs 
toward the west . The mai n  s upporti ng  data are : 

( 1 )  The pauc i ty of wha l e  s i gh ti ngs , i n  the Beaufort Sea , duri n g  
l ate Augus t and Septembe r ( Maps 9 and 1 4 )  - pos s i bl y  a 
res ul t of decreased abundance ; 

( 2 ) The record of 2 , 000 wes tward-movi ng  wha l es near Hers che l  I s l an d  
i n  Septembe r ,  1 9 72 ( Map 1 4 ) ; 

( 3 )  Approximate ly  1 00 whal es , near the edge of the pack i ce east 
of Poi nt Ba rrow , wh i ch probabl y arri ved from the east i n  
Sep tembe r ,  1 9 72 (Map 1 4 ) ; and 

( 4 )  The l ack of fal l observati ons of wha l es east  of the Beaufort 
Sea and Amundsen Gul f .  

Whether the fa l l  mi grati on takes p l ace a l ong  the coas t or 
offshore - pos s i bly  al on g  the pack i ce - i s  n ot known . 

6 . 1 . 1 . 6 Wi nteri ng Area of the Whi te Wh a l es 

Wi th the excep ti on of an imal s whi ch may i nadve rtently s tay i n  
the Beaufort Sea , wh i te wh a l e s  do not  ove rwi n te r  i n  th i s  area . 
The Be r ing  Sea i s  the c l osest  reg i on to the Beaufort Sea where 
l a rge a reas of open wa ter  exi s t  duri ng wi n ter  an d where Beaufo rt 
Sea wh i te wha l e s  mos t  l i ke l y  ove rwi nte r .  Th i s  conc l us i on i s  
s upporte d by the obs ervati ons of eastwa rd-mi grati n g  wha l es pas s i ng 
Northwest  Al aska each s pri ng ( see 6 . 1 . 1 . 1 ) ,  and of wes twa rd­
movi ng  wha l es i n  the fal l - especi a l l y  the re port of approxi mately 
2 , 000 nea r the Al aska-Yukon bo rde r i n  Sep tembe r ,  1 9 72  (Map 1 4 ) . 
Howeve r ,  our  knowl edge of these mi grati ons i s  tenta ti ve because 
l a rge n umbers of wh i te whal es  in  the Beri ng Sea have ne ve r  been 
obse rve d .  
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6 . 1 . 2  Wh i te Whal e Abundance 

The esti mate d numbe r of  wh i te wha l es i n  the Mackenzi e es tuary 
vari es s i gn i fi cantly from year to year ( Tabl e  4 ) . One poss i bl e  
reason i s  the i nhe rent di ffi cu l ty o f  counti ng  whal es i n  the l arge 
expan ses of turbi d water . I ce condi ti ons cause the wha l es to be come 
more or l es s  concentrated , or hampe r the movement of  whal es to the 
es tua ry .  The maxi mum n umbe r ,  at any one ti me ,  ; s  at l east 4 , 000 , and 
may be as h i g h as 6 , 000 . These est imates do not i nc l ude wha l es outs i de 
the Mackenzi e es tuary or the dark-col oure d juven i l es ,  wh i ch are 
di ffi cul t to detect . 
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Year 

1 9 72 

1 9 73  

1 974 
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The numbe r of wh i te wha l es i n  the Ni akunak concentrati on  area i s  
usual ly equal  to o r  greater than that i n  the Hendri ckson area . For  �xamp l e .  
i n  1 9 73 , the numbe r e s t i mated i n  the N i a kunak area was 2 , 500 ( J u l y  2 ) ; 
fi ve days l ater ,  the same numbe r was observed i n  the Hendri ckson area 
( S l aney , 1 9 74 ) . I n  1 9 76 ,  there was an esti mated 3 , 500 whal es i n  the 
Ni ak unak area on Ju ly  1 2 ,  and an es ti mated 2 , 000  present i n  the 
He ndri ckson area on J u ly  1 3  ( Frake r ,  1 97 7 ) . The Kendal l area appears 
to be used by 1 , 000 wha l es , or l ess , i n  most  years ( Fraker ,  1 9 76 ) . 

6 . 1 . 3  Wh i te Wha l e  B i o l ogy 

6 . 1 . 3 . 1  Reproducti on 

The ann ual  arri val  of  wh i te wha l es i n  ri ve r es tuari es  coi nc i des 
wi th the appearan ce of  l arge numbe rs of  newborn ca l ves ( Fi n l ey ,  1 9 76 ; 
Frake r ,  1 9 77 ; Se rgean t ,  1 97 3 ) . I n  the c l ear water of  C reswel l Bay , 
Somerse t I s l an d ,  i n  the eastern Arcti c ,  K .  Fi nl ey re corded the 
i ncrease i n  n umbe rs of  neonatal  cal ves from l ate July to mi d-Augus t .  
1 975 ; the proport i on of cal ves i n  the popu l ati on i ncreased from 
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4 pe r cent ( J u ly  24 ) to 1 7  per ce nt  ( August  2 1 ) .  A s i mi l ar patte rn 
probab ly  occurs i n  the Mackenzi e es tuary from l a te J une to earl y 
Augus t ;  howeve r ,  the extreme l y  turb i d water p rec l u des  aeri a l  s urvey 
counts of the dark - col oure d  neonates an d c l ass i fi e d  counts 1 from 
aeri a l  photographs . 

I t  has  been thought  tha t  the warm wate r  of the es tuari es was 
i mportan t ,  i f  not essenti a l , to the s urvi va l of the newborn ca l ves . 
But  new evi dence s ugges ts tha t  the conce ntrati on  a reas  may not be 
cri ti ca l to s uccess ful ca l vi ng . Fi n l ey ( 1 9 76 )  has obs e rved neonates  
i n  Barrow Strai t i n  the  eastern Arcti c ;  some o f  these s i gh ti ngs we re 
offs hore and  preceded the arri val of wh a l es at  concentrati on areas . 
S i mi l a r ,  b ut te nta ti ve observati ons have been made i n  the wes tern 
Arcti c ( Andri ashek and Ca l vert , pers . comm . ; Fraker . i n  preparati on ) 
and Al aska  ( B ra ham , pers . comm . ) .  How frequentl y ca l v i n g  occurs 
outs i de of es tuari ne co nce ntrati on areas " and whe the r  or  not ca l ves born 
i n  col d wate r  s uffer an i nc reased rate o f  mortal i ty are unanswered 
quest i ons . 

The nati ve harvest i s  composed  of about 20 per cent fema l e s  ( 30 
ani ma l s pe r year ) . Fema l e  whal es , pre gnant wi th term ca l ves , are 
extreme l y  uncommon i n  the I n u i t wha l e  h arves t  i n  the Mackenz i e 
estuary .  I n  1 9 76 ,  one h u nte r from Tuk toya ktuk k i l l ed a fema l e  wh i ch 
ca rri ed a ful l -term foetus ; thi s was the on ly  s uch happen i nq wi th i n the 
memori es of the h un ters from Tuk toyaktuk ( Frake r ,  1 9 7 7 ) . I f  cal v i ng  
occurs re gul arly  i n  the  concentrati on  areas , where mos t of the  h unti ng 
takes p l ace ,  one woul d expect that th e h arvest  woul d i nc l ude a 
s i gn i fi cant  numb er of femal es carryi ng  a ful l -term foe tus . 

The above i n formati o n notwi ths tand i ng ,  newborn ca l ves are s een i n  
the co nce ntrati on areas , and  fema l e s wh i ch have recentl y gi ven b i rth 
do appear i n  the I nu i t harvest . Duri ng  1 9 74 ,  the majori ty of ca l ve s  
we re s i gh ted  i n  the N i akunak Bay a rea , and  there was some i nd i rect 
evi dence of ca l v i ng i n  Kugma l l i t  Bay ( S l a ney , 1 9 75 ) . Of ten femal es  
exami ned from Kugma l l i t  Bay on Ju ly  26 , 1 9 74 , th ree had recently  g i ven 
b i rth . Afterb i rths , i nc l u di ng several umb i l i ca l  cords , were present  
i n  the  uteri , and  there was evi dence of  l actati on i n  the  mammae . I n  
1 9 76 ,  a fema l e  conta i n i ng  an a fte rbi rth was k i l l ed i n  N i akunak Bay 
( Fraker , 1 9 7 7 ) . 

After reach i ng sexual  maturi ty at  the age of  fi ve yea rs , fema l es 
norma l l y  produce a cal f eve ry three ye ars ( Brod i e ,  1 9 7 1 ) .  The number 
of  ca l vi ng fema l e s  i s  sma l l ,  compared  w i th total herd s i ze .  As s umi ng 
a 50  : 50  rati o of ma ture an i ma l s ,  an annual  b i rth rate of 1 65 per 
thousand i s  theoreti cal l y  pos s i b l e .  Howeve r ,  based on reprod ucti ve 
data col l ecte d  from wha l es i n  H udson Bay , Sergeant  ( 1 9 7 3 )  compute d  a 
b i rth rate of  about l 30 per thousand . Th i s  predi cted  fi gure checked 

A c l a s s i fi ed count i s  a dete rmi na ti on  o f  both numbe rs and  a ge compos i ti on 
of  a group of  ani ma l s .  
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we l l  aga i nst  c l as s i fi e d  counts ( 1 20 per thousand )  for a nearby 
estuari ne concentrati on a re a . C l a s s i fi ed  counts made by Fi n l ey 
( 1 976 )  at Creswe l l Bay yi e l ded a s i mi l ar fi gure . 

The b i as of the nati ve harve s t  toward mal es may a ffect whi te 
whal e reproduc t i o n . Ass umi n g  that a 50 : 5 0  sex rati o i s  not  
necessary for s ucce s s fu l  rep roducti on , the te nde ncy to  h arve s t  
mal es s hou l d he l p mai ntai n the herd ' s  producti v i ty .  A l though 
the re i s  no i nformati on on the ma ti ng behavi our  of  whi te wha l e s , 
l i mi ted data from other s peci es  of toothe d  wha l es s uggest  tha t  
one mal e  may i nsemi nate seve ral  fema l es . Sergean t ( 1 9 62a )  found  
that  " he rd bu l l "  p i l ot wha l es (Globicephala melaena) ma i ntai ne d  
a harem of  fema l es a n d  excl ude d  other mal es , a t  l eas t s easona l l y ,  
thereby i mp ly i n g  that the re i s  n o  s trong bond between  any one mal e  
and fema l e .  Beca use the ges tat i on peri od i s  about 1 4 . 5  months 
( Brodi e ,  1 9 71 ) and  be cause  de l ayed  imp l antati on  i s  unknown i n  
ce taceans ,  mati ng probabl y  p recedes the whal es ' arri val  a t  the 
es tuary by about two mon th s . Th us any man-made d i s rupti on  of the wh i te 
whal es ' pai r-bondi ng  and soci a l  s tructure wi thi n the Mac kenzi e 
es tuary woul d have about ten months  for readj ustme n t ; t h i s amount 
of  ti me i s  p robab l y  adequate . I t  i s  l i ke l y  that the pre domi nantly 
ma l e  harve s t  l eads to a h i gh l eve l of  reproducti on  i n  the Mackenzi e 
herd bei ng mai nta i ned , by l eavi n g  mo re femal es than mal es i n  the 
herd . 

By adj ust i ng  Sergean t ' s  ( 1 9 7 3 )  b i rth rate from 1 30 per thou s and  
(whi ch ass umes a sex rati o of 56  mal es : 44 fema l es ) to  1 20 per 
thousand (wh i ch ass umes a 5 0  : 50  sex rati o ) , the mi n i mum number 
of ca l ve s p roduced each year  i n  the Mackenz i e es tuary i s  480 , 
based on  a popul ati on  of 4 , 000 . Because the wha l e  harve s t  i s  
s trongly  b i ased toward mal e s , the sex  rat i o ha s  p robab l y  s h i fted 
i n  fa vou r  of fema l es . For th i s  reas on , the annua l  cal f c rop may 
be greater than 480 . By a s s umi ng  a sex rat i o of  6 0  fema l es : 40 
mal es and a popu l ati on-s i ze of  6 , 000 , 864 ca l ves cou l d be  born , 
i n  theory , each  yea r ,  i n  or near the Mackenz i e  e s tu ary ( Ta b l e  5 ) . 
The actual  producti on of ca l ves i s  p robab l y  s omewhere betwee n  600 
and 700 each yea r ,  r --- --- --- p���-i b l-;

-
A
'
;;��;'-Ra te�;fC;' f Producti  on of 

Wh i te Wha l e s  i n  the Mac kenz i e E s tuary r--·· " -" --" ---- ---- . .  - - -._ .. --... . -. . .  --... -.-- . - ---.-.. -.- - .� 
Popu l ati on Sex Ra ti o Annua l  Cal f 

l s i ze Fema l es Ma l es Producti on 

I 

I 
I 

4 , 000 
5 , 000 
6 , 000 
4 , 000 
5 , 000 
6 , 000 

50  
50 
50  
60  
60  
60  

5 0  
5 0  
5 0  
40 
40 
40 

480 
600 
720 
5 76 
720 
864 
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6 . 1 . 3 . 2  Age and  Growth 

Tee th we re col l ec te d ,  for ag i ng  purposes , from wha l es harvested 
be twee n  1 9 74 and  1 9 76 ( Fraker , 1 9 7 7 ) . The l argest  n umb e r  of 
denti nal  l aye rs counted was 68 . Because two den ti na l  l ayers a re 
l a i d  down each year ( Brodi e ,  1 969 ) , the maxi mum a ge i s  34 yea rs . 
Howe ve r ,  s ome l ayers of  the teeth from o l de r  i ndi v i dual s have 
worn away , and a more rea l i s ti c  esti ma te of maxi mum l i fe-span of 
Beaufo rt Sea wh i te wha l es i s  about 50  yea rs . 

Growth rates and a ge compos i ti on of  the harvest  refl ect  the 
genera l  condi ti on of the whal e herd . The re l a ti ons h i p  betwee n  age 
and l ength i s  p l otte d i n  Fi gure 1 .  Mos t of th i s vari ati on i s  
probab ly  a fun cti on o f  d i ffe ren t  rates of too th wear . For examp l e , 
teeth from the s ame i nd i vi dual  can  s h ow di ffe re nces of at  l ea s t  
ten growth l aye rs . Un l ess  there i s  s tandard i zati on i n  the se l ecti on  
of tee th for age dete rmi nati on . or re fi nement  i n  the  agi n g  techni q ue s , 
the use of  teeth for age s tructure and growth s tudi es i s  l i mi ted .  

On the bas i s  of the age/ l ength re l ati onsh i p  for fema l es ( Fi gure 1 ) ,  
a l l femal es i n  the harves t were mature . The l araes t ma l e  was an 
esti mated  1 8 . 8  fee t  ( 5 . 8 m )  i n  l e ngth , and was 25 years o l d ,  or 
more . 

An ana l ys i s  o f  vari ance of the data from 1 9 74 to 1 9 76 i ndi cates 
no s tati s ti ca l l y  s i gn i fi cant change i n  the s i ze of  the ma l es or  
fema l es harves ted  ( F  = 0 . 1 6 ,  n = 60 : F = 5 . 38 ,  n = 25 , res pecti ve l y )  
( Fi gure 2 ) . Howeve r ,  a t- te s t  i ndi cates  a s tati s ti cal l y  s i gn i fi cant  
difference between the  l en gths of ha rvested mal e s  and  femal es 
( t  = 4 . 1 0 ,  P < 0 . 001 ) .  Sergean t and  B rodi e ( 1 96 9 )  compared  the 
l e ngths of harves te d wh i te wha l es from twe l ve areas i n  the northern 
hemi sphere ; Mackenzi e de l ta wha l es are i nte rmedi ate i n  the range 
( Tab l e  6 ) . 

Area 

Compa ri s on of Mean Lengths of  Wh i te Wha l es 
harvested from D i ffe re nt  Areas 

--- - - T- -- - - - ---- -- -- - - - ---

-

I Ma l es .
Mean Len9th;

ema l es 
: Feet ( Metres ) Fee t ( Metres ) 

- - - ------
-

----
-

--------------t----- -----
-

--- ---- -
--------

-
----- ------- - - ---- --- ------- ---- --

-
--

H udson B ay l  I 1 1 . 5  ( 3 . 5 )  1 0 . 2  ( 3 . 1 ) 
Mackenzi  e re g i  on 1 i 1 3 . 4  ( 4 . 1 ) 1 1 . 8 ( 3 . 6 )  
Ma c ken z i e re g i on 2 !II 1 4 . 1 ( 4 . 3 ) 1 2 . 7 ( 3 .  9 ) 

I Sakhal i n  ( USSR ) l 1 4 . 9 ( 4 . 6 )  1 3 . 1  ( 4 . 0 ) 
� _____ __________ ____ . .  _____ _ _ __ .. __ L_. ____ . ______ _ _ _  . ___ . _  

Se rgea nt  and  B rodi e ,  1 96 9  
2 Frake r ,  1 9 77 . 
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6 . 1 . 3 . 3  Food and  Feedi ng Habi ts 

Whi te wha l es probab ly  eat a l mos t any type of aquati c or mari ne 
an i ma l  of appropri ate s i ze .  Food i tems as smal l as s h r i mp and as 
l arge as 1 0  l b  cod h ave bee n  found i n  stomachs  of whi te whal es , 
a l ong wi th a vari ety of other fi s h  and i nvertebra tes . However , 
i n  the Mackenz i e es tuary re gi on , feedi ng  does not  appear to be an 
i mportant  acti vi ty .  

Perhaps the mos t  comprehens i ve food s tudy of wh i te whal es  was 
done by V l adykov ( 1 94 7 ) . He found that thei r di et , i n  the S t .  
Lawrence Ri ve� cons i s ted  o f  a t  l eas t 5 0  di ffe rent  k i nds o f  fi s h  
a n d  i nve rteb rates , i nc l u di ng capel i n ,  cod , s turgeon , s and-l ance , 
p l a i ce ,  mari ne worms , s h r i mp ,  octopus and  s q u i d .  

I n  H uds on Bay ,  capel i n  a re the mos t  common food i tem ( Se rgeant , 
1 973 ) . Other  fi s h  eaten  i nc l ude p i ke ,  sand- l ance , Greenl and cod , 
arcti c cha r ,  and two s peci es of c i s co .  Mari ne worms , s q ui ds , and 
crus tacea , s uch as the sp i de r crab and  seve ra l  s pec i es of  s h ri mp , 
are a l so found i n  the s toma ch s  o f  wh i te wha l es . Sergeant 
observed cons i derab l e  q uanti ti es o f  mud , gri t and s tones i n  the 
s tomachs , whi ch i ndi cates bottom- feedi ng hab i ts . 

Exami nati on  of the s tomachs  of wha l es  k i l l e d duri n g  the nati ve 
h unt , i n  the summe r ,  i nd i cates th at the freque ncy of feedi n g  i s  
l ow i n  the Macke nzi e es tuary ,  a t  l east  i n  adul t an i ma l s ( Fraker , 
1 9 77 ) . Howeve r ,  thi s i s  not concl us i ve evi dence , for two reasons 
fi rs t ,  s ome h u nters fee l that wha l es , taken by h unti n g , may often 
expe l  s tomach contents duri ng the chase . Second l y , wha l es may 
feed i n  areas removed from the h unti ng  areas , s uch as i n  the 
i ntermi ttent- use a reas , and the food may pas s through the an i ma l s '  
d i ges ti ve sys tems before they are k i l l ed .  

The food of whi te wha l es i n  the o ffs hore Beaufort Sea area and 
i n  Amundsen Gul f i s  probab ly  composed o f  s q u i d a nd fi s h . I n  Augus t , 
1 9 73 , a s urvey of the mari ne organ i sms between Cape Parry and  Cape 
Lamb ton was made from the C . S . S .  Parizeau by Mr . D .  St . Aub i n  
( pers . comm . ) ,  us i ng a h i gh-speed I s aacs -K i dd research trawl . The 
only fi s h  l arvae taken i n  a bundance were those of  pol a r  cod 
(Boreogadus saida ) ; thus , we s u s pect that pol ar  cod i s  probably 
a maj o r  foo d  offs hore . Some of the s q u i d beaks found i n  the 
s tomachs of whal es , taken i n  th e nati ve harvest , have been those 
of  Gonatus fabricii , a typ i cal offs hore s pe ci es . ( The ch i ti nous 
s q u i d  beaks pe rs i s t  much l onger i n  wha l es ' s tomachs  than do fi s h ­
bones wh i ch a re p robably d i s s o l ved q u i ck ly  by ac i d i c s tomach 
j u i ces ) . 

Fi s h  were found i n  the s toma ch s o f  on ly  th ree whal es , exami ned 
over the pas t  fi ve years i n  the Mackenzi e del ta ( Fraker , 1 977 ) : 
two wha l es exami ned i n  1 9 74 contai ned· rema i ns of  borea l  sme l t 
(Osmerus eperZanus ) and s affron cod (EZeginus navaga ) , whi l e , i n  1 9 76 , 
one wha l e was found to h ave cons umed s everal l arge l oche or  burbot  
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(Lata Zota ) . I n  the 1 950 ' s ,  Dr . J .  G .  H unte r  ( pers . comm . ) 
exami ned one wha l e  s tomach conta i n i n g what probab l y  were the 
rema i ns of wh i te fi s h . A l l fi s h  s pe c i es are common l ocal l y ,  and 
the i r  cons ump ti on  i nd i cate s  s ome feedi ng by wh a l es i n  the es tuary .  

Wha l es fre quent ly  travel a l ong the Tuktoyaktuk Pen i ns u l a i n  
s umme r .  They may b e  movi ng  to and from feedi ng  areas , o r  actua l l y  
feedi n g  i n  sma l l i n l ets and b ays a l ong  the Peni ns u l a .  Some 
an ima l s a l so move north of the Mackenzi e del ta , pos s i b l y  to feed 
i n  open water or a l ong  the edge of  the i ce .  

6 . 1 . 4 Hunti ng and Uti l i zati on of  Whi te Wh al es  

For  as l ong  as the re have been  wh i te wha l es and peop l e  i n  the 
Mackenzi e del ta reg i on , there has prob ab l y  been an annual  wha l e  h unt . 
When A l e xander Mackenzi e reached the mouth of  the ri ve r i n  mi d-Ju l y ,  
1 789 , th e I n u i t were " . . .  gone to where they fi s h  for wha l es . . . . " 
And the archaeol ogi cal  s tudi es  by McGhee ( 1 974 ) have demons trated that 
whal i n g h as ta ken p l ace at the mouth o f  East Channel  of  the Mackenzi e 
Ri ve r for at l e as t 500 years . 

Today , h un ti ng  wh i te wh a l es i s  s t i l l  an i mportant s umme r acti vi ty 
fo r a s i gn i fi cant  numbe r  o f  nati ve persons . About  1 00 fami l i es a re 
i nvo l ved i n  the ha rvest i n g  and  proces s i ng of wha l e  p roducts . These  
products con tri bute to  the  wi n ter  food s uppl y , and  are ofte n s hared 
wi th , or so l d to peop l e  u nab l e  to h u n t .  Wha l i n g ,  toge ther w i th 
fi s h i ng ,  berry gatheri ng ,and  c a ri bou- and moos e-h unti n g ,  are the mai n  
s ummer acti vi ti es for a l arge p roporti on o f  the peop l e  who l i ve 
temporari l y  at  the whal i ng camps . Bes i des s upp ly i ng  s ome w i nter  
provi s i ons , the annual  wh a l e  hunt  offe rs a ch ange from re gu l a r  
communi ty l i fe and  a n  opportun i ty for nati ve peopl e  t o  ma i nta i n  the i r 
cu l tura l  i de nti ty .  

The arri val of  the wh a l es i n  l a te J u ne/early J u l y  i s  qu i ck ly  
fol l owed by  the  arri va l of  the h unte rs . H un ti ng acti vi ty i s  i ntense 
for about th ree weeks  and the n beg i ns to dec l i ne ,  becomi n g  mo re 
opportun i s ti c .  By earl y  Augus t ,  mos t  peop l e  have retu rned to thei r 
communi t i e s  or  have moved to fi s h i ng camps . Some peop l e  remai n at  the 
wha l e  camps to fi s h . 

I t  i s  d i ffi c ul t  to p l ace a va l ue on the wha l e  h arves t .  I n  te rms 
of do l l ars ,  the domes ti c va l ue of  a p rocessed  wha l e has  been p l aced 
at  $233 ( Brake l , 1 9 7 7 ) ; thus , the va l ue of the ave rage ann ua l  ca tch 
of  about 1 50 wh a l es wou l d be $35 , 000 . B u t  wha l e  h unti ng  i s  much more 
th an dol l ars or  food s u pp l y . The h unt  i s  a very i mportant component 
of the l oca l  cu l ture . 

6 . 1 . 4 . 1  The H u nti ng  Peri od 

Typi ca l l y , whal i ng i n  the Mackenzi e es tuary begi ns i n  l ate J u ne ,  
soon a fte r the wha l es arri ve . The h unt  peaks i n  the fi rs t ha l f of 
J u l y ,  and dwi ndl es  by early  Augus t .  For exampl e ,  i n  1 9 75 , the 
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whal es ' arri val  was reported i n  wes t Mackenzi e Bay on June 26 ; 
by June 29 , h u nti ng  had  begun i n  N i akunak  Bay . By Ju ly  20 , these 
h unters , havi ng taken a s u ffi c i en t  numbe r  of wh al e s  to mee t  thei r 
needs , had  e i ther moved to the i r  fi s h i ng camps or returned to 
Akl avi k .  

Unfavourab l e  wea the r and i ce cond i t i ons can a l ter the hunti ng 
peri od . I n  1 9 74 , many h unte rs h ad moved to the i r camps befo re 
the wh a l es ' arri val  at  the concentrati on areas ; severe i ce 
condi t i ons  had  pre vented the wh a l es from enteri n g  the estuary unti l 
J u ly  1 1  - near ly  two wee ks l ater than usua l . I n  1 9 76 , s pri ng 
b reak- up  on the Mackenzi e Ri ver was about two weeks  earl i er than 
norma l . Some h unters though t that the earl y b reak-up  wou l d me an 
an earl y  arri val of the whal es . They es tabl i s hed  thei r camps i n  
mi d-June but  wai ted three week s  be fore s ubstan ti a l  numbe rs o f  
wha l es arri ve d .  

Al th ough most  of the h unti ng has  fi n i shed  by early  Augus t (when 
wha l e  numbe rs decl i ne ) , wh a l es are s ometi mes  ta ken i n  September 
by Tuk toyaktuk res i den ts who purs ue wha l es wh i ch h appen to swi m  
pas t the haml e t .  

6 . 1 . 4 . 2  The H unti ng  Camp 

Mos t h u nti ng  camp- s i tes have been  used fo r many years . These 
s i tes  are c l ose to whal e concentrati on areas (Map 1 6 ) , h ave 
rel ati vel y  we l l -protected  h a rbours or beach areas fo r boat s torage 
and wha l e  b utcheri n g , and a re s a fe from h i gh-wate r l eve l s  
ge nerated by s ummer s torms . There i s  a n  abu ndan t s upp ly  of dri ft­
wood nea rby for fue l , and  fresh  wate r  can be obtai ned from s treams 
and l a kes i n  the v i ci n i ty .  The camps have permanent s tages or  
dryi ng racks whi ch a re used for proces s i n g  wha l e  meat  and muktuk , 
and for dryi ng fi s h . The camps a re s i tuated where b reezes 
usua l l y  b l ow ,  to re duce the i nsect haras sment . 

Duri n g  the pas t fi ve years , the two l arges t camps we re I I B i rd 
Camp l l on N i akunak Bay , used mai nl y  by persons from Akl avi k ,  and 
" I ndi an Camp l l , on Kugma l l i t  Bay , used mai n l y  by I nuvi k res i dents . 
Both camps we re s uppl i e d ,  i n  part , by the Northwest  Terri tori es 
Game �1anagement Di v i s i on ,  wi th s ome food , equ i pment  and gaso l i ne .  
Game offi cers a s s i s ted  i n  transport i ng  wi dows and pers ons on 
we l fare , so  that they cou l d parti c i pate i n  the h un t  and the 
p roces s i ng of  wha l e  p roduc ts . Other sma l l er camps were used by 
one to n i ne fami l i e s . 

Most  hunte rs from I nuvi k camp near the mouth of Eas t Channe l , 
a l th ough s ome se l ect  Ken da l l I s l and . Camps i n  the N i akunak Bay 
area are used a l mos t exc l us i ve ly  by Akl avi k h u n ters . H unte rs 
from Tuktoyaktuk se l dom e s tabl i s h h unti ng  camps . I ns tead , they 
ta ke advan tage of  the mob i l i ty afforded by powe r boats to make 
day- tri ps from thei  r home to the h un ti n g  are a  nea r  Hendri ckson  
I s l and . 
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There were more fami l i es at  Kenda l l I s l and i n  1 976 than i n  
previ ous years ; th i s was refl ected i n  an i ncreased harves t .  
They chose Ken da l l I s l and  because the othe r h unti n g  areas were 
becomi ng too crowded . 

The di stances from I nuvi k and Ak l avi k to the hunti ng areas 
us ual l y  precl ude day-tri ps but some h unters , often because of  j ob 
deman ds , trave l to the wh a l i ng areas for two- or three-day hunts . 
These  h unte rs use fri ends ' camps or carry a l i gh t  camp outfi t .  
The wha l es ta ken by thes e  h u nters often a re not  p rocessed  
i mmedi ate l y ;  i ns tead , the muktuk and  some meat  a re taken back to 
the communi ty for freezi ng . Cook i n g  may take p l ace l on g  after 
the ki l l . 

A hunti ng  camp requ i res a cons i derab l e  expend i ture of  t ime , 
effort and  money . A camp outfi t ,  cons i s ti ng of a tent ,  tent-fl oor , 
s tove , s l eep i ng bags , cooki ng  and eati ng utens i l s ,  axes , saws and 
s o  on , i s  trans ported by boat or  canoe to the camp s i te .  Outboard 
motors are purchased and ma i ntai ned i n  work i n g  order . I n  addi ti on , 
fue l and adeq uate food s uppl i es are bought  and trans ported . And , 
of course , the fami l i es must travel from town . The camp outfi t ,  
dried  meat , muktuk , b l ubbe r and whal e-oi l ,  dr i ed fi s h , berr i e s ­
and the fami l y  - mus t a l l be moved back to town a fter the hunt . 

6 . 1 . 4 . 3  The Wha l i ng Areas 

Practi c a l l y  a l l wha l e  h unti ng  takes p l ace i n  the whal e 
concen tl�ati on areas near the h u nt i ng  camps ( Map  1 6 ) . The water 
mus t  be s ha l l ow enough so that a wou nded ani ma l ' s  swi mmi ng beneath 
the s urface wi l l  cause a turb u l ence wh i ch i s  v i s i b l e  to the hunte r .  

The enti re Hendri cks on concentrati on area i s  hunte d ,  s i nce i t  i s  
re l a ti ve l y  we l l protected from northerl y s torms and offe rs 
comparati ve l y  conve n i e n t  access  to s he l ter on Hendri cks on I s l and 
and i n  Ki d l u i t Bay . I n  contras t ,  about ha l f of the N i akunak and  
Kendal l concen trati on  areas  fa l l  w i th i n the  I nu i t ' s  usua l  h unti ng  
areas . 

6 . 1 . 4 . 4 H unti ng Methods 

I n  the Macken z ie  regi on , sa i l boats , canoes and kayaks  have a l l 
been used i n  the pas t to c l ose l y  approach and  harpoon the wha l es . 
Wh a l es have a l so  been captured wi th l arge , s tout nets . Today , 
ne arl y a l l the wh a l es are purs ued by h unte rs i n  boats or  frei ghte r  
canoes , powe red by l a rge outboard motors . Because the whal es  are 
fri ghtened by the mo tors , ri fl es  are used to wound and s l ow the 
wha l es so  that they can be harpooned more eas i l y  ( Photo 7 ) . 

As recent ly  a s  the turn o f  the century , kaya ks were s ti l l  used  i n  
wha l e -hunti ng , and  s u ch h u nts s ti l l  rema i n  wi th i n the memori es  of 
the o l des t l i vi ng res i dents of the Macken zi e del ta ( Frake r ,  1 977 ) . 



Photo 7 .  Wha l e hunti ng impl ements , Kendal l I s l and , J u l y  1 977 . A l arge canoe or sma l l boat , an outboa rd 
motor , a ri fl e ,  and a harpoon wi th a l i ne and fl oat are the bas i c  tool s of the trade for whal e 
hunters i n  the Mac kenz i e  Del ta reg i on . ( M .  Fra ker photo ) 
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Nul i gak ( 1 966 )  gi ves a cl ear account of whal e h unti ng near the 
mouth of  East Channe l toward the end of  the ni neteenth cen tu ry 

l iThe very fi rs t among my early memori es i s  of  the whi te 
whal e  hunt . I n  the spri ng , fami l i es from al l the s urroundi ng 
camps came to Ki ti gari ui t 1  for the hun t .  Lots of peop l e -
l ots of  kayaks . I was too young to be ab l e  to count them ; 
I only know the l ong  s andbank of  the Ki ti gari ui t beach was 
hard ly  l arge enough for a l l the kayaks drawn up  the re . And 
the beach was a good e i ght or  ni ne h undred yards l ong . The 
s i ght  of  al l those kayaks putti ng out  to sea was a s pectacl e  
we chi l dren  never ti red o f .  

The kayak paddl es  bore des i gns i n  red , a n d  the hunte rs · 
weapons were red as wel l . Each kayak was furni shed wi th two 
harpoons o f  ve ry s l ender wood , 'ei ght  or ni ne feet  l ong . To 
one o f  the ha rpoons was attached a k i nd of  s k i n bottl e ,  rather 
smal l and i nfl ated  wi th a i r .  A l ong  s tri ng was ti ed  to the 
end of the second harpoon . A wooden di s c , i Uiviark , was 
fas te ned to the mi ddl e of the s tri ng and , at the end , was 
anothe r s k i n bag , l a rger than that  of  the fi rs t harpoon , and 
embe l l i shed by eagl e feathers . The kayak i tsel f was s i xteen 
to ei ghteen feet  l ong , e i ghteen or ni neteen i nches wi de and 
about fo urteen i nches deep . The two harpoons were i n  the i r  
pl ace o n  the foredeck .  

When the kayak fl eet fi rs t assemb l ed ,  a fi l e  l eader was 
chosen by the h un ters . The fi l e  l eader was s i ngl ed  out , 
whatever h i s age , by ye l l i ng h i s  name . He i t  was who l aunched 
the fi rs t kayak i n  pursu i t of  the wha l es once they were among 
the s hoal s .  The chosen hunte r · s  kayak woul d be fol l owed by a 
second , a th,i rd , and the o the rs i n  s ucces s i on . At the great 
wha l e  hunts , I remembe r there was s uch a l arge number o f  
kayaks tha t  when  the fi rs t h a d  l ong di sappeared  from vi ew ,  
more and more were j us t  setti ng  out . 

Duri ng the season o f  the wha l e hunt , the men of  Ki t i gari u i t 
were a lways on the wa tch . They rose earl y ,  observi ng s i gns 
of  fai r  weather and cons ul ti ng ove r them . Some wou l d s tay on 
watch , eyes  turned to the open sea unti l they d i s covered the 
bel ugas approa ch i ng the s andbars and s ha l l ows . Once the wha l e s  
h a d  d i s appeared among the s hoal s ,  the s en ti ne l s  awoke the i r  
compan i ons . I mmedi ate l y , a swarm of  kayaks was l aunched . 
The h unters , p addl i ng wi th a l l the i r  mi gh t ,  drove thei r craft 
i n  purs ui t  of the wha l es . 

Then , on  the seaward s i de of  the sha l l ows , they faced the 
bel u gas and paddl ed forward a l l abreas t .  Wi th l oud  shouts , 
they struck the water wi th the i r  paddl es , sp l ashi ng i t  i n  
great cas cades . Pani c -s tri cken at the no i se , the wha les  threw 
themsel ves on the s andbanks i n  the i r efforts to fl ee . The 
l arges t s oon  had but two feet of  wate r  beneath them , and found 

Ki ti gari ui t = Ki tti gazu i t  
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i t  i mpos s i b l e  to es cape . The I n u i t cal l ed ,  then , at  the top 
of the i r  voi ces , the name of the o l des t h un ter . The f i rs t  s hot 
was reserved for h i m .  The o l d man chose a ve ry l a rge bel uga , 
s natched a harpoon from i ts p l ace on the foredeck of the kayak , 
and h u rl ed i t  at  h i s  prey . Then a l l the h unters jo i ned the 
s l aughter . The trapped wha l es th ras hed and  l unged i n  the 
s h a l l ows , hur l i ng s pray that often near ly  b l i nded the men i n  
the kayaks . 

When the hunt  was ove r ,  the men recovered the i r weapons . Each  
harpoon bore a s peci al mark , reco gni zed by every h un ter . C l ever 
h unters mi ght have k i l l ed fi ve ,  s even bel ugas , wh i l e  others had 
taken but one . To hau l  the wha l es back to camp , a sort of p i pe 
was dri ven i nto the i r bod i es or necks , and a i r was b l own i nto 
the carcas ses  so they wo u l d fl oat . A s i ng l e  man often had as 
many as  fi ve bel ugas i n  tow beh i nd h i s  kayak . 

Afte r a h unt , the s hore was covered w i th wha l e  carcas ses . For 
myse l f ,  I d i d not count them , but I know there were a great 
many . Once I heard the e l ders s ay that  th ree h un dred wha l es 
had been taken . At other t i mes , there were but one h undred and 
fi fty of  them . The re are not many bel ugas any more . The I n u i t 
scarce l y  see any duri ng the i r expedi ti ons  - the I nu i t eat  wh i te 
man ' s  food nowadays . "  

Today , two o r  th ree h unters go out i n  each h unti n g  boat or canoe , 
powe red by l arge outboard motors ( 20 to 80 h p )  ( Photo 8 ) . One 
h unte r  s tays i n  the bow wh i l e the other operates  the mo tor . The 
man i n  the bow i s  armed w i th a ri fl e and a h arpoon attached by 
several  fee t of  l i ne to a fl oat - often a l O -gal l on me tal fuel  keg . 
When  the boat comes to wi th i n about 20  to 30 ya rds of  a whal e ,  the 
bowman s hoots to wound and s l ow ,  but  not to k i l l  the an i ma l ; a 
dead wha l e s i nks and may be l os t  i n  the turb i d  wate r .  As soon as 
the boat can approach the wo unded whal e ,  the h un ter th rows h i s 
harpoon . When the harpoon and  fl oat  are secu re d  to the a n i ma l , 
the hunte r  shoots to k i l l . I f  the hunte rs want more whal es , they 
temporari l y  abandon the k i l l ,  wh i ch i s  marked by the fl oat attached 
to the harpoon - l i ne ,  and purs ue othe r ani ma l s .  

The re a re certa i n  l ocati ons  from wh i ch h un te rs spot  whal es . Often , 
s uch as  on Hendri ckson I s l and , a teepee-s haped s tructure , made 
from dri ftwood , serves as a l ookout i n  thi s re gi on of ve ry l ow 
re l i e f .  The h unters wa i t for pe ri ods of  re l at i ve l y  cal m weather  
before setti n g  out  on a h un t . Cal m condi ti ons  ma ke s potti ng  of  
wha l es eas i er ,  as weTl as  faci l i tati n g  s hooti n g ,  harpoon i n g ,  and  
recove ri n g  the  an i ma l s .  I n  rough  weathe r ,  waves may break over 
the s te rn of  a s l ow-movi ng boat tow i n g  a whal e ,  forci ng the h unters 
to abandon the i r  k i l l . 

The ri fl e cal i b re o f  thei r choi ce i s  re l a ti ve l y  l a rge a n d  s l ow ,  S 0  
that  the b u l l e ts w i l l  p a s s  through the th i ck b l ubbe r to penetrate 
vi ta l  a re as . The . 30 3  B ri ti s h  and  . 30/ 30 W i nchester are popul a r  



Photo 8 .  Hunters wa i ti ng for the k i l l , Kugmal l i t Bay , J u l y  1 974 .  The hu nters have wounded a wha l e wi th 
r i f l e fi re and have harpooned i t ;  now they are wa i t i ng for i t  to s urface so that the fatal s hot can 
be del i vered . ( W .  Vogl photo ) 

Ul 
0'> 



TABLE  7 .  

- 5 7  -

and e ffecti ve ca l i bres . I n  contras t ,  l i gh t ,  fas t  b u l l ets  tend  to 
fragment and l odge i n  the b l ubbe r ,  i nfl i cti ng  re l a ti ve ly  mi nor 
wounds wh i ch may only i nj u re or  l ate r k i l l  the an i mal . 

An e sti mated one-th i rd of  the wha l es shot  or  wounded  are not 
re tri eved ( Tab l e  7 ) . Some of the wounded probab l y  recover , b u t  
othe rs eventual l y  di e .  Th us , for every two wha l es whi ch are l anded , 
another i s  s hot . Letha l l y-wounded an i mal s tend to s i n k ,  and many 
are l os t  because of the di ffi cu l ty of l ocati n g  them i n  turb i d  wate r .  
The proporti on o f  the ani ma l s  whi ch are s h o t ,  a n d  l ater di e of  
thei r wounds , i s  not known . 

Number of  Wha l es Shot  and Retri eved i n  1 9 73 , 
based on I n te rv i ews wi th H un ters ( from S l aney , 1 974) . 

Tota 1 shot  per Number Number 
h unter o r  camp Re tri eved I l os t  

I 

r , 
2 2 0 

1 7  9 8 
9 5 4 
6 5 1 
3 2 1 

22  1 6  6 
6 2 4 
5 3 2 
4 3 1 
4 3 1 

44 34 1 0  
1 1  7 4 

1 33 9 1  42 

Hunt  ( 1 977)  i denti fi ed e i ght  factors whi ch con tri b ute to the 
h i gh  l os s  rate : 

( 1 )  The concentrati on of  Bel uga , at  ti mes , i s  great . 
The re fore , there i s  confus i on when tryi n g  to 
fo l l ow the wha l e  wh i ch was i ni ti a l l y  wo unded ; 

( 2 ) The exci tement  of the h unt  causes h unters to 
s hoot  i ndi s cri mi nate l y , woundi ng  more than 
one an i ma l ; 

( 3 ) The obvi ous abundance of  Be l uga te nds to 
l es s en the des i re to obtai n th ose i n i ti a l l y  
s h o t ,  i f  they a re di ffi cu l t t o  fi nd ; 

I I 
i 

I 
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( 4 )  The s udden occurrence of s torms necess i tates cutti n g  
l oose dead Be l uga , i n  tow , i n  orde r t o  prevent swampi n g . 
( I n  th e tradi ti ona l  me thod , the wha l es were towed from 
the beach a l ong  the s h o re l i ne .  I n  the mode rn techn i q ue ,  
the Be l uga a re chased and s ometi mes  secure d  far from 
s hore . ) ;  

( 5 )  Some morta l l y-wounded Bel uga d i ve ,  and  di e on the sea 
bottom ; 

( 6 )  The natural  i nst i nct of  the  wounded  Be l uga causes i t  to 
hea d for deep wate r  i n  order to avo i d capture . I f  the 
wha l e  reaches deep wate r ,  i t  can eas i l y  escape and perhaps 
s ubsequently di e ,  dependi n g  on the severi ty of  i ts wounds ; 

( 7 )  The di s ori enta t i on of  youn g  whal es , separated from the 
mo ther duri n g  the chase , causes s tres s  and perhaps  
mortal i ty ; 

( 8 ) The i nexperi ence of h unte rs who a re anxi ous to make a k i l l  
b ut a re neg l i gent about re tri evi ng  the whal e .  

Unretri eved de ad wha l es te nd to b l oat and was h  up on s hore 
( Frake r , 1 9 7 7 ) . Of fo ur s uch wh a l es exami ned i n  1 9 74 on Garry 
and Hendri ckson I s l ands , two were ma ture mal es , two were mature 
fema l es , and a l l h ad been shot . S i x dead wha l e s  we re observed 
fl oati n g  i n  the es tuary area  i n  1 9 75 , but none was e xami ned . 
Twe l ve carcasses  we re observed fl oati n g  i n  Kugmal l i t  Bay i n  1 9 76 ; 
the four  exami ned we re a l l mal es . The n umbe r  o f  dead wha l es s een  
fl oati ng represents on ly  part  of  the actua l  n umbe rs l os t  - the 
outfl ow of  the Macke nzi e tend i n g  to carry the dead  wha l es out to 
sea . 

I n  th e pas t few ye ars , the degree of coope rati on between  h unters , 
duri ng  the h unt , h as decl i ne d . H i s tori cal l y ,  cooperati on was 
necessary to dri ve the wha l es i nto s h a l l ow wate r .  Today , h unters 
i n  the i r  own boats act a l mos t i ndependently  and avo i d 
i nte rferi ng  wi th one anothe r .  

6 . 1 . 4 . 5  Hunti ng S uccess  

The  harves t of wh i te wh a l es vari es cons i derab ly  from year to  
year (Tab l e  8 ) , dependi ng  on the  number of  h unte rs , the  numbe r of  
"wha l e process ors " ,  the weathe r ,  and  the  numbe r  of  whal es  and the 
l en gth of  the i r s tay i n  the estuary .  Weather i s ,  perhaps , the 
ma i n  fac tor accounti ng  for the vari ab l e ha rves ts ove r the pas t 
fi ve years . Stormy wea ther  makes obs ervati on , shooti ng  and 
re tri eval  of wha l es mo re di ffi c u l t ,  and  causes haza rdous boati n g .  
Ni akunak Bay i s  part i cu l ar ly  vul nerab l e  to s torms from the north 
and northwes t .  but  Kugmal l i t  Bay i s  s he l tered s omewhat  by Ri ch ards 
and Hendri ckson  I s l an ds . I f  s tormy pe ri ods coi nc i de wi th weekends , 
"weekend h unters " ,  comi n g  from Ak l a vi k ,  I nuvi k and , to a l es ser  
exte n t ,  Tuk toyaktuk , are often l es s  s uccessfu l . I n  1 9 74 , i ce 



- 59 -

cond i t i ons greatl y  h ampered the mi grati on of wh a l es , res ul ti ng  i n  
thei r l ate arri val a nd s hort stay i n  the es tuary ;  i n  addi ti on , 
part of  the herd never di d arri ve . 

" .. - -� - �- -- ---- -_-. ------.-----"-- --�-----

TABLE  8 .  vJh i te Whal e Harves t i n  the Mackenz i e Del ta Area , 
1 954 to 1 9 76 

1 
I I r 

Year N i akunak Kendal l Kugma1 1 i t  I Tuktoyaktuk I To ta l r Source* 
Bay Camps I s l and Bay Camps  

I 

1 

1 954 68 24 94 1 4  I 200 ) 6 
26 1 2 1 0-225  ) 1 

5 1 I 
1 959  7 1 7  30 n d** 1 45 1 

1 960  1 7  nd  nd nd  nd 3 

1 96 1  20 52 1 6  nd nd 2 

1 96 2  33 1 1  30 75 ) 1 
85 ) I 3 

1 96 3  nd 94 nd 33 nd 1 

i 1 964 nd nd 1 5  30 nd  

1 96 5  6 2 1  8 35 70 1 

1 966 9 1 4  1 3  56 96 1 

1 9 70 30 nd nd 75 nd 4 

1 9 71  30 nd  49  3 82 4 

1 9 72 33 4 31 45 1 1 3  7 

1 9 73 20 7 6 3  87 1 77 7 

1 9 74 30 2 50  40  1 22 7 

1 9 75 29 3 60  50  1 42 7 

1 9 76 32 1 2  59  49 1 52 7 

* Source 1 .  B i s sett , 1 96 7  5 .  McEwen ,  1 9 55 
2 .  Bogart , 1 96 2  6 .  Rees , 1 955  
3 .  Curri e ,  1 964 7 .  Frake r ,  1 9 77 . 
4 .  W .  J .  H unt , pe rs . comm . 

** nd = no data . I I 
Theoret i ca l l y , a l arge r  harvest  i s  feas i b l e  duri ng  a peri od of 

favourabl e weather ;  howeve r ,  more wha l es are not k i l l ed beca use  
the women proces s ors and p roces s i n g  faci l i ti e s  become ove rworked . 
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The numbe r of  hunters vari es  accord i ng  to the attracti venes s o f  
wage empl oyment ,  moti vati on and  the amount  of money avai l ab l e  for 
gasol i ne ,  tents , canoes , engi nes , guns  and ammuni ti on . Hunti n g  
s ucce s s  i s  a l s o  a ffec te d  by boat traffi c di s turbances of i ndus try ,  
Government ,  pri vate persons and  the hunte rs themse l ves . I n  1 9 75 , 
s ome h unte rs comp l a i ned that over-eager , i ne xperi enced h unters , i n  
s peed-boats , were tryi n g  to k i l l  wha l es i n  the deeper wate r  north 
of  Hendri ckson I s l and and were thereby di s couragi n g  the wh a l es 
from ente ri ng s h al l ower wate r  whe re they coul d be  more effecti vel y  
h unted  by a l arge r numbe r of  peopl e .  

The l ong-term trend i n  the ha rvest i s  not c l ear . Duri ng  the 
1 960 ' s ,  the h arve s t  for the enti re Mackenzi e del ta re g i on was about 
1 00 ;  twi ce th i s  numbe r  was taken i n  1 954  ( Tab l e 8 ) . Th e harves t 
ove r the pas t fi ve years ave ra ged  about 1 50 annua l l y .  vJhether o r  
not these  d i ffere nces represent  ac tual - ch an ges i n  h unt i n g  i nteres t 
or  effort , or are mere l y  a refl ecti on  of  changes  i n  methods of 
record i ng  s tati s ti cs i s  unk nown . Hunt i ng  effort duri n g  the pas t 
fi ve years has  remai ned approxi mately the s ame . 

How does the curre nt l e ve l of  harvest compare wi th that of many 
yea rs ago? Nul i gak  ( 1 966 ) , q uote d  i n  Secti on 6 . 1 . 4 . 4 ,  i nd i cate s  
that ve ry l arge n umbers of  h unte rs gathered at  Ki tti gazui t each 
s ummer for the wha l e h u n t �  as  many as 300 whal es may have been 
k i l l e d  duri ng  a good day ' s  h unt . Th i s  i s  more than the current  
annual h a rves t ( 1 50 ) p l us  the  maxi mum esti mate d l os s  (75 ) for the  
enti re del ta regi on . The annual  h arvest  at  Ki tti gazu i t  may have 
been as  l a rge as 5 00 to 600 wha l es , not i nc l ud i ng  whal es taken i n  
N i ak unak B ay a nd near  Kenda l l I s l and . Thus , current l evel s of 
harves t ,  i nc l udi ng  l os ses , a re l i ke l y  l es s  than the l e ve l s imposed  
on the Mackenzi e wha l e herd i n  the l ate 1 9 th  Century .  

6 . 1 . 4 . 6  Proces s i ng  and U ti l i zati on  

As  soon a s  the whal e i s  brought  to the  camp , the  women q u i ck ly  
cut the  s k i n and  b l ubber i nto s tri ps  wi th the i r  u n i q u e  curved 
kn i ves , ca l l ed ulus ( Photo 9 ) . The fl i ppe rs and  ta i l  fl u kes  a re 
a l so  removed . Th e l arge I tender1 0i n "  mus c l e a l ong  the back i s  
us ual l y  removed and  made i nto dri ed meat . Often the heart and 
k i dneys are eate n . and  s ome times  the s tomach  and oes ophagus  are 
used as contai ne rs . Bones , l un gs . l i ve r ,  reproducti ve tract ,  
i ntest i nes and head are usua l l y  d i s ca rded . Seve ral persons  have 
rece ntly  d i sp l ayed s ome i nte re s t  i n  the tee th for the purposes o f  
comme rci a l  E s k i mo art . 

The s tri ps  of s k i n and b l ubber are cut i nto a ' cha i n '  o f  di amond­
shaped p i eces , and  are h ung  on  the s tage to c ure ( Photo 1 0 ) . Afte r 
about two days , the muktuk i s  boi l ed unti l i t  fee l s tender when 
poked wi th a l ong-hand l e d  fork . I t  i s  then p l aced on  l ogs to cool , 
a fter wh i ch i t  i s  ready to e a t .  Cooked mu ktuk  i s  p l aced i n  barre l s 
o r  pai l s  for s torage . Fres k muktuk  from the fl i ppers and fl ukes 
i s  ofte n eaten  raw . 



P hoto 9 .  Women prepar i ng muktuk and dri ed mea t ,  B i rd Camp , J u l y  1 976 . The whi te s k i n (mu ktu k ) hang i ng 
on  the stage wi l l  be coo ked after curi ng for 2-3  days a nd t hen wi l l  be stored for wi nter u s e .  
T h e  meat wh i c h t h e  women are cutti ng wi t h  t hei r ul us , wi l l  b e  c u t  i nto stri ps a n d  dri ed for 
human and dog food . U ncoo ked bl u bber renders a n  edi bl e o i l . ( M .  Fraker photo ) 
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has  a uni q ue and s trong  fl avour , and an o i l y ,  rubbery 
Fres h ,  raw muktuk from the fl i ppers or  fl u kes  i s  mi l der 

o i l y . Afte r agi ng , cooked muktuk  becomes more tender and 
a fl avour s i mi l ar to tha t  of a s trong cheese . 

Wha l e  meat  i s  cut i nto thi n stri ps , ready fo r hangi ng  on the 
dryi n g- s ta ge . Usua l l y  a smal l ,  smol de ri ng fi re i s  mai nta i ned 
bene ath the s tage , i n  order to smoke  the meat  as  i t  dri es .  The 
dri ed  meat i s  prac ti ca l l y  b l ack , but q u i te pa l atab l e .  The k i dneys , 
heart and te nderl oi n are some ti mes cooked and eaten  fresh ; the 
two l as t-menti oned meats make exce l l e nt  eati ng . 

I f  the s tomach i s  needed as a contai ne r ,  the women carefu l l y  
remove i t  from the an i ma l . I t  i s  then turned i ns i de out , scraped 
c l ean , i nfl ated  and ti ed s h ut .  Once dri ed , the s tomach makes a 
s u i tab l e  conta i ner  for berr ies  or  dri ed meats . 

At mos t  wha l i ng camps , the uti l i zati on  of  wha l es i s  re l ati ve l y  
comp l e te .  However , i n  1 9 74 a n d  1 975 , a t  the butche ri ng  s i te on  
Hendri ckson  I s l and , on ly  the  muktuk  and  a sma l l amount of  me a t  
we re processed ; th i s was p robab l y  because o f  the l ac k  of  women 
on Hendri c kson  I s l an d . Dragg i n g  a dead wha l e beh i nd a boat i s  a 
s l ow p ro ces s ;  th i s  i s  an i mportant  reason for cutti n g  u p  the 
whal es near the p l ace where they are k i l l ed .  

Al though a l l commerc i a l  wha l i ng i n  Canada ceased after Decembe r ,  
1 9 7 2 ,  the Federal' Gove rnment a l l ows trade i n  whi te whal e products 
by I n u i t ( Hunt , 1 976 ) . Some unprocessed wha l es and  wha l e p roducts 
are now so l d l oca l ly to pe rsons unab l e  to h u n t .  Mu k tu k  i s  s h i ppe d 
to poi nts , s uch as S achs Harbour and Ho l man I s l and . The annua l  
Northern Games of the Northwes t  Terri tori es p rovi de a s ubs tan ti a l  
marke t for muktuk  each s umme r .  

6 . 1 . 4 . 7  Touri sm 

I n  recen t  ye ars , a few touri sts  have h i red  a i rcraft and  boats 
i n  order to v i ew the whi te wha l e s . I n  1 9 76 ,  a t  l east  one party 
of touri s ts took a charter boat from Tuktoyaktuk , and  another 
party of two k ayakers travel l ed down the Mac kenzi e ;  the i r 
purpose , i n  part , was to see the wh i te whal es . I n  o ther years , 
touri s ts have s topped at  the nati ve whal i ng camps , where they are 
gene ra l l y  not  we l comed by the I nu i t .  

6 . 2  Bowhead Wha l e s  

The bowhead , a l arge "wh a l ebone " or  ba l een whal e ,  i nhab i t i n g Arcti c 
wate rs , i s  a member of  the ri ght  whal e group , s o  ca l l ed by the whal i ng­
men because the i r s l ow swi mmi ng  and ge ne ra l l y  p l aci d behavi our made them 
the " ri gh t "  wh al es  to purs ue . Duri n g  the 1 9 th Century and the fi rs t few 
years o f  the 20th Cen tury ,  th i s  wha l e was much sought  for i ts wha l ebone , 
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or  bal een p l ates . The ba l een  p l a tes  a re s u s pe nded from the whal e ' s  upper 
j aw and are used to fi l ter sma l l food i tems from the water . Bal een i s  not 
composed of  bone , b ut of  a horny mate ri al . 

Because the eas i l y- take n  bowhe ad yi e l ded  val uab l e  wha l e bone and o i l ,  
th i s  whal e was nearly dri ve n to exti ncti on over mos t  of  i ts range . The 
bowheads of  the wes te rn North Ameri can Arct-i c  were the l as t  to be 
e xp l oi ted . Al though the s tocks were very mu ch reduce d , the decl i ne of 
the wha l ebone marke t saved them from further  dep l et i on . 

Bowhead wha l es we re affo rded comp l ete p ro tecti on by an I n te rnati onal  
Conventi on on Whal i ng i n  1 9 35 ( Goodwi n and Hol l oway , 1 9 7 2 ) , and th i s 
pol i cy has  conti nued under the I n ternati onal  Whal i ng Commi s s i on s i nce the 
l a te 1 9 40 ' s  ( Marq ue tte , 1 976 ) . The I n ternati onal  Un i on  for Conservati on of 
Nature con s i der th i s  s peci es to be endan gere d ,  a l though the bowhe ad 
popu l a ti o n  occupyi n g  the Beaufort Sea may be - recove ri ng  ( Goodwi n and Ho l l oway , 
1 97 2 )  . 

6 . 2 . 1  Moveme nts and Di s tri buti on 

The spri ng and fal l mi grati on  of bowhead whal es  i n  the Beaufort 
Sea reg i on p robab l y  fol l ows the s ame general patte rn as  that  of wh i te 
whal es : they mi grate from the wi nte ri n g  a rea  i n  the Beri n g  Sea by 
way of  far offs hore l e ads i n  May and J une , return i ng  i n  Augus t and 
Sep tember by a coastal  route . Mos t  bowheads s pend l ate spri n g  and  
s ummer i n  Amundsen Gu l f . 

6 . 2 . 1 . 1  S pri ng  Mi grati on 

In  Apr i l  and May , as l eads de ve l op  i n  the i ce of  the Chukch i  and 
Beaufort Seas , bowheads beg i n to mi grate from the i r Beri ng  Sea 
wi nte ri ng  grounds toward the i r s umme ri ng a reas ( Cook , 1 926 ; 
S cammo n ,  1 874 ) . The mi grati on  begi ns i n  mi d-Apri l ,  peaks  i n  May 
and conti nues i nto J u ne ( Tab l e 9 ) . The wha l e s  pas s Poi nt  Hope 
and Poi nt Ba rrow ; beyond Poi nt Barrow , the eastward mi grati on  
has  not  been  observed . Some an i ma l s ,  pas s i ng Poi nt  Hope , may 
s umme r i n  the Chukch i  Sea to the wes t ;  those wha l es pass i n g 
Poi nt Barrow probably conti nue eas t unt i l they reach the eastern 
Beaufo rt Sea a n d  Amundsen Gul f .  Bowheads and whi te whal es h ave 
been observe d swi mmi ng  toge the r through  the s ame l eads off wes tern 
Al aska . We s us pect  that the bowheads use  the s ame route 
hypothes i zed for the wh i te wha l es i n  Sec ti on 6 . 1 . 1 . 1 . 

The I n u i t of  Poi nt  Hope and Poi n t  Barrow recogn i ze three di s ti nc t  
i nfl u xes , or  ' waves ' o f  wha l es duri ng  s p ri ng mi g rati on ( Marq ue tte , 
1 976 ) . The wha l es compri s i ng the fi rs t two ' waves ' are usua l l y  
sma l l an i ma l s o f  both sexes , many o f  wh i ch may b e  yearl i ngs . The 
th i rd ' wave ' i s  made up of mal es and  fema l es  w i th cal ves . I t  i s  
not  yet k nown how we l l  de fi ned and  cons i s tent  th i s  pattern i s .  

The earl i e s t  observati on of  bowheads i n  the s tudy area  i s  May 
1 4 ,  recorded wes t  o f  Banks I s l an d  duri ng  the 1 9 74 b i rd s u rveys 
conducted for the Bea ufo rt Sea Project  ( Map  1 7 ) .  S ubsequent  
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The Spring Movemen t  o f  Bowhead Wha l es pas t Point 
Hope and Point Ba rrow , Al aska , 1 9 74 and 1 975 .  
--------------�-------------.--------------------------------, 

1 9 74 1 1 9752  +----------+---._---- --�---------------- --
Poi nt  Hope Poi nt Hope , Poi nt Barrow 

Date 
------- ------ _ . _- ------- ------ - _._ -, - ---- - - -- - --_ .. . _- ----- ---_. _ _  . 

Numbe r o f  Number  of  I Number of 
I wha l es Sigh ted l wha l e s  sighted : whal es sigh ted 

�-----------�I---------- ------------�'--------------� 
Apri 1 

May 

20-26 1 n/a 3 27
' 

1 1  
2 1  I 3 n/a n/a 
27 · n/a 0 0 
28 n/a 0 0 
29 n/a 0 0 
30 3 4 0 

1 0 0 0 
2 2 2 0 
3 0 0 0 
4 3 0 0 
5 1 44 0 _ 3 
6 7 1 1 
7 0 0 1 5  
8 0 0 0 
9 n/d5  7 3 

1 0  n/d 22 1 
1 1  1 1 0 
1 2  0 0 0 
1 3  n/d 0 3 
1 4  1 1 8 ' 1 
1 5  0 2 6 
1 6  4 1 2  6 
1 7  n/ d 1 5  0 
1 8  n/d 3 3 
1 9  n/d  2 0 
20 0 1 1 
2 1  0 0 3 
22 1 0 0 
23  0 0 6 
24 0 4 0 
25 9 1 0 
26 0 5 0 
27 5 1 0 
28 0 3 0 
29 0 0 0 
30 6 0 0 
31  n/a 1 0 

Total s 59  1 32 6 3  

From Fiscus & Marq uette , 1 9 75 .  
2 From Marq uette , 1 9 76 .  

4 An additional 1 2  wha l es we re seen 
from an aircraft fl ying  over an open 
l ead wes t of the vil l age . 3 n/a = not appl icabl e 

5 n/d = no data , because the c l osing  
l ead prevente d  obse rvations . 
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observations we re made north of  Cape Bathurs t  and wes t  of  Banks 
I s l and . No wha l es we re seen on the s urveys conducte d  between 
April 1 2  - 24  and May 1 - 5 .  

I n  June , bowheads have been sighted far north of the Beaufort 
Sea coas t ,  in Amundse n Gul f ,  and wes t  of  Banks I s l an d .  Nine were 
obse rved north o f  Hers che l  I s l and and Tuktoya k tuk  Peninsu l a ,  
mainly in the l atter  ha l f o f  the month ( Maps 7 ,  8 & 1 7 ) . On ly  
five whal es have bee n  reported from Amundsen Gu l f  (Maps 7 ,  8 & 1 8 ) , 
a l though covera ge o f  this area  is l es s  than that o f  the Beaufort 
Sea . 

6 . 2 . 1 . 2  Summering Area  

The bes t  information on  s ummer bowhead dis tribution and  re l ative 
abundance in the easte rn Beaufort Sea comes from Cook ' s  1 926 book 
on  Arctic whal ing . He  men tions the date and l ocation of many 
bowhead wha l e  sightings made on voyages be twee n  1 89 3  and 1 905 . 
These sightings are p l otted for two-week  inte rval s  o n  Map 1 9 .  
(Accounts o f  ' se ve ral ' whal es were arbitrarily  conside re d  to be 
five , for the purpose o f  this report ) . One mus t rea l ize that the 
searches made by whal ers were not random but were concentra te d  
on  areas where wha l es were though t  t o  b e  mos t common . However , 
the whal e rs cove red a l arge area  in their search for wha l es . 

Wha l e rs , overwinte ring at  Herschel  I s l an d ,  usual l y  began 
o pe rations during early J ul y ,  a l though ice res tricte d  their 
movements for the firs t - few weeks . Based on  Cook ' s  information , 
the wha l es q uic k l y  made their way eastward to the vicinity o f  Cape 
Bathurs t and Amundsen Gul f .  Nea rl y  a l l o f  his J u l y  observations 
were conce ntrated here . The wha l e s  were not observed on their 
eastward migra tion ,  since they wou l d have comp l e ted the journey 
before ice conditions a l l owed the s hips to move . Cook and the 
o ther whal ers q uick l y  made their way from winte r q uarte rs on  
Hers che l  I s l and to  Cape Bathurs t  and  Amu ndsen Gul f .  Experience 
l ed them to ca l l  this region l i the wha l ing ground " . I n  fact , some 
wha l e rs e ven  ove rwintere d  at Bail l ie I s l an ds - a l though the 
facil ities were poor - in orde r to gain earl y  access  to the bes t  
whal ing area . 

Recent observations s how a somewhat diffe rent s ummering patte rn 
from that of his torical  accounts (Map 1 8 ) .  The observations north 
of  the Mackenzie de l ta region were made during 1 9 74 , a very seve re 
ice -year in the s outhern Beaufort Sea ; ice conditions may account 
for this apparently  unus ual dis tribution . The sighting of te n 
bowheads headi ng south in Prince of Wal es Strait , be tween Ban ks 
and Vic toria I s l ands , in Ju l y ,  l eads us to be l ieve that some may 
range north in to M ' C l ure Strait and Viscount Me l vil l e  Sound . 

August sighti ngs of bowheads are s catte red th roughout the 
southern portion of the study area . Duri ng the first ha l f of Augus t ,  
Cook ' s  observati ons we re al l east  of Kugmal l i t  Bay but observa ti ons 
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during the l atter  ha l f of  the month extended wes t  to near the 
inte rnational boundary , s ugges ting a tendency for these animal s  
to move wes tward towa rd the end  of  s ummer ( Map 1 9 ) . Map 20  
presents a s i mi l ar p i cture from recent i n fo rmati on , a l though  the 
sightings are mainly i n  the Macke nzie de l ta re gion whe re a 
rel a tive l y  l a rge numbe r' of pe rsons h a ve researched in the pas t 
few yea rs . Pres umab l y , a s ubs tan ti a l  number of wha l es has  a l so  
been p resen t ,  but unobserved , i n  Amundsen Gul f .  

I n  early Aug�st , 1 9 76 ,  unusual  sighti ngs o f  bowheads we re made 
in Kugmal l it Bay and a l ong the nearby Tuktoyaktuk coast  ( Map 20 ) . 
I n  the previous four  years of s tudy ,  in the s ame re gion , by 
F .  F .  S l aney & Company Limited ,  no bowheads were sighted in the 
same a reas at  the s ame ti me of the yea r .  Since mo s t  of  the whal es  
we re heade d  in  an eas te rl y  dire ction ,  they may h ave bee n de l aye d  
on their eastward mi gration by severe ice conditions , and have 
fol l owed the nea rshore l ead a l ong the Al askan coas t .  

6 . 2 . 1 . 3  Fa l l  Migra tion 

H i s tori cal l y ,  wha l e rs who did not intend to ove rwinter in the 
Arcti c ,  purs ued  the wha l es wes tward during September ( Cook , 1 926 ) . 
Most wh al es were wes t  of  Cape Bath urs t by e a rl y  Septembe r and had  
comp l e te l y  l eft the area  by mid-mon th ( Map 1 9 ) . Recent bowhead 
observati ons reinforce this general ization ( Map 20 ) . The fal l  
whal e - hunt at Kak tovi k ( Barte r I s l an d ,  Al aska )  takes p l ace in 
September ,  whi le  the h unt at Point Barrow continues i nto the 
second week of  October ( Fi scus and Marquette , 1 9 75 ) - further  
s upport to the concl usion th at most  of the ou tmigration from 
Canadian waters occurs by mid-Septembe r .  

The pace o f  westward migration seems l eis ure ly . McWatt ( pers . 
comm . )  , on about September 1 , 1 9 75 , saw a smal l number of bowheads 
moving s l owly  in a southeast  direction be twee n  Shingl e  Point and 
Sabine Poin t ,  on  the Y ukon coast  ( Map 2 0 ) . They were swimmin g 
at  the rate o f  a man wal king s l owly  a l ong the beach and were 
observed for about  one hour , durin g which they made several  dives 
of  1 0  to 1 5  minutes in duration . Pos sibl y ,  the animal s we re 
feeding . 

Kos ki ( pe rs. comm. ) , who has e ngaged in bird studies in the 
Beaufort Sea area for several  years , h as frequently seen bowheads 
in the vicinity of Shingl e Point in l ate s umme r ( Map 20 ) . I n  l ate 
Augus t and be twee n  Septembe r 7 and 1 5 ,  1 9 73 , he made th ree or four 
s i ghti n gs ; i n  the fo l l owing year , two s i gh tings we re made in the 
first h al f of September .  Hoek , on  a he l icopter fl igh t from 
Tuktoyaktuk on September 20 , 1 973 , saw four bowheads north of 
Hooper I s l and , and one northwest  of Garry I s l and. Fi fteen km 
north of  King Point , he  l ocated six bowheads , and two more about 
2 km north of Hers che l I s l and . A l arge numbe r of sightings we re 
made al ong the Yukon coas t be tween Septembe r 1 5  and 1 9 ,  1 9 76 ,  
with at l eas t 33 seen on Septembe r 1 3 . We s uspect that bowheads 
feed a l ong the Yukon coas t ,  be twe n Shingl e Point and Kay Poin t ,  
o n  their wes terl y fa l l  mi g ration . 
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Whe ther the fal l mi grati on takes p l ace a l ong  the coas t and a l so 
a l ong the pack i ce i s  unknown . Several observati ons , shown on  
Map 20 , were of an imal s movi ng  near the  coas t ,  on whi ch the hunt  
at  Kaktov i k ( Ba rter I s l and , Al aska ) tradi ti ona l l y  re l i es . On the 
othe r hand , 1 2  ani ma l s seen a l ong the pack i ce ,  1 00 mi l es eas t of 
Poi nt Ba rrow , s ugge s t  that some travel offsh ore .  

6 . 2 . 1 . 4  W i nteri ng Area 

Bowheads overwi nter nea r  the i ce edge i n  the Beri ng Sea (Al l en ,  
1 9 73 ; Cook , 1 926 ; Scammon , 1 874 ) . Here , the whal es we re al ways 
encounte red i n  the earl y  spri ng by the wha l e rs . I t  i s  un l i ke l y  that  
the whal es ove rw i nter i n  the eastern Beaufort Sea . 

6 . 2 . 2  Wha l e Popu l ati on Status and Abundance 

The bowhead was a l most  dri ven to ext.i ncti on  over mos t of  i ts ran ge , 
but  the North Pac i fi c  s tock ( i nc l udi ng those whal es us i ng the Beaufort 
Sea ) was l ea s t  affected . Ri ce ( 1 974 ) has exp ressed some doub t as to 
whether or not the North Pac i fi c  s tock was ove r-exp l oi te d . Harves t  
( per s h i p ,  per year ) i nc re ased from 1 841  to the early 1 850 1 s ,  fol l owed 
by a s l i gh t  decl i ne ( Fi gure 3 ) . The catch -rate rema i ned re l ati ve l y  
constant for s a i l i ng vesse l s unti l 1 870 , when there was another dec l i ne ,  
fol l owed by an other peri od  of  rel ati ve s tabi l i ty ,  l as ti n g  unti l 1 880 . 
Steam vesse l s were , c l earl y ,  more effi ci ent . catch i ng wha l es from 1 881 
to 1 9 1 1 at roug h l y  twi ce the rate of the s ai l i ng vesse l s .  

Annual catches rema i ned rel ati ve l y  h i gh for the steamers duri n g  the 
l 890 l s  b ut dec l i ned  i n  the earl y  1 900 1 s .  To i l l ustrate th i s ,  the mean 
annual catch , pe r s teams h i p ,  fo r the years 1 89 1  to 1 899 ( 9 . 2 ) can be 
compared wi th the fi gure the the years 1 900 to 1 9 1 1 ( 5 . 9 ) . (The year 1 908 
was excl uded from consi derati on  as no s h i ps whose l og-books were 
exami ned took bowheads i n  that year ) . 

Whal i ng was mos t  i ntense i n  the eastern Beaufo rt Sea from 1 890 to 
the 1 900 l s  ( Stevenson , 1 969 , 1 968  a & b ) . Nearly a l l ves se l s l i s ted  by 
Townsend are a l s o  menti oned by Cook ( 1 9 26 ) as operati ona l i n  th i s  re gi on  
duri ng  th i s  peri od . Th us , the patte rn shown i n  Fi g ure 3 speci fi cal ly  
refl ects bowhead whal i ng i n  the eas te rn Beaufort Sea . 

The l arge fl uctuati ons i n  the 1 890 - 1 9 1 1 harvest  s tati s ti cs were 
norma l . The vagari es of i ce cond i ti ons and weathe r made Arcti c wha l i ng 
a chancy operati on , at bes t ,  and the bowheads themsel ves were somet imes 
very di ffi cu l t  to l ocate and approach (Al l e n ,  1 97 3 ;  Cook , 1 926 ) . Some 
fl uctuati ons s hown i n  Fi gure 3 are the resu l t of  a smal l data base from 
on ly  a few s h i ps . 

The b owheads o f  the North Paci fi c reg i on we re expl oi ted unti l the 
catch - pe r -uni t -€ ffort ( annua l  catch pe r ves se l ) , fe l l  by about one -th i rd .  
However ,  the s tocks we re not dep l e ted s uch tha t  commerci al  whal i ng was 
no l on ger feas i b l e .  I n  fac t ,  the an nual  catch per vesse l  i ncreased 
duri ng the l as t  th ree years o f  wha l i ng ( Fi gure 3 ) . The drop i n  demand 
for whal ebone l ed to the end of  wha l i ng for bowheads ( Cook , 1 926 ) . 
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Bowhead Whale Harvest per S h i p  pe r Yea r, 1841 - 191 1 
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S i nce the catch of  bowhe ad wha l es  for the peri od  1 86 8  to 1 884 was 
re l ati ve l y  cons tan t ,  Ri ce ( 1 9 74 )  ass umed that the North Pac i fi c  
popu l at ion  s ustai ned a morta l i ty not  exceedi n g  fi ve per  cent . He  
es ti ma ted that the pop u l ati on n umbered  between 4 , 000 and  5 , 000 a t  that  
ti me .  The proporti on of  the North Paci fi c popu l ati on  he l d by 
Beaufo rt Sea an i ma l s i s  unk nown . 

A current  popu l at i on es t i mate i s  ve ry d i ffi cu l t for bowhead whal es  
because  rel ati vel y  sma l l n umbers a re di s persed ove r  a ve ry l arge are a . 
A pre l i mi nary e s ti mate of  800 passed Poi n t  Barrow , A l a ska  i n  the s pri ng 
of  1 9 76 ( Ma rq ue tte , 1 977 ) ; practi cal l y  a l l of  these an i ma l s are membe rs 
of  the North Paci fi c s tock and  probably s ummer i n  the wes te rn 
Canadi an Arcti c .  Some North Paci fi c bowheads a l so  s ummer i n  the 
Chukchi  Sea . Marq ue tte p l aces tota l  numbers at  between 1 , 000 and 3 , 000 , 
based on very l i mi te d  data . The p resent  l ac k  of  adequate data on  bowhead 
numbe rs and  di s tri buti on i s  a seri ous knowl edge gap . 

6 . 2 . 3  B i o l ogy o f  Bowhead Wha l es 

6 . 2 . 3 . 1  Reproducti on 

Very l i ttl e i s  known about rep rodu cti on i n  the bowhead s pe ci es . 
Toma l i n  ( 1 95 7 )  c i tes ev i dence that b i rth takes p l ace between Feb ruary 
and May . Ges ta ti on  i s  though t  to be about 9 . 5  mon ths ( Goodwi n and 
Hol l oway , 1 9 7 2 ) . Unl i ke many other s pec i es  of  wha l es , bowheads do 
not seek  warme n  wate r  i n  wh i ch to ca lve . 

6 . 2 . 3 . 2  Food and Feedi ng  

Al though the  bowheads a re ve ry l arge an i ma l s ,  the i r food cons i s ts 
of re l ati ve l y  sma l l pe l ag i c organ i sms . Based  on  Scoresby ' s  ( 1 82 0 )  
draw i ngs of  organi sms frequent ly  found  i n  the s ame wate rs as  the 
bowhead , Hj ort and Ruud ( 1 92 9 )  s how p teropod mol l us cs , cte nophores  
and  crus taceans a s  bowhead food . Scoresby observed on ly  " sh ri mp s " 
i n  the wha l e s ' s tomach s , but  a s s umed a more di ve rse d i e t .  Johnson  
et  aZ ( 1 966 ) have made the  on ly  recen t  observati ons o n  bowhead food 
pub l i shed  to da te ; i n  the s tomach of  one whal e ,  rema i ns of  po l y ­
chaete worms , gas tropod mol l us cs , ech i noidean ech i node rms and  
c rus taceans  were foun d . Lowry e t  aZ ( 1 9 78 )  ana l yzed  the s tomach  
contents of  two bowhead  wha l es taken near  Poi n t  B a rrow , A l a s ka i n  
September , 1 9 72 .  They found  90% e uphaus i ; ds ,  7% gammari ds , and  3% 
hyperi i ds ,  by vol ume .  

N i netee nth-cen tury wha l i ng capta i ns des cri bed abundant p l ankton i c 
organ i sms , s uc h  as  copepods , amph i pods and  euphaus i i ds ,  i n  bowhead­
frequente d  wate rs ( Al l en ,  1 9 7 3 ) . Betwee n  C ape Lamb ton  and Cape 
Parry ,  i n  August 1 9 73 , the mos t abun dant  organ i sms caught  by fi ne­
mes hed nets i n  the I saacs -Ki dd  pel ag i c trawl were the copepod , 
CaZanus hyperboreus , the hype ri i d  amph i pod , Parathemisto ZibeZ ZuZa� 
a nd e uphaus ; i ds , Thysanoessa inermis and  T. raschi . ( S t .  Aubi n ,  pers . 
comm . ) . These a re probab l y  i mporta n t  s ummer foods of  bowhead wha l es . 
Food i s  u n l i ke ly  to l i mi t bowhead  n umbe rs . 

The b a l een  p l a tes  func ti on to fi l te r  the sma l l mari ne organi sms 
from the water . As des cri bed  by S l i j per  ( 1 96 2 )  : I I R i g h t  wha l e s  
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seem to swi m through th i ck masses of  kri l l  wi th a l most  constantly 
open mouths . The water s treams i nto the mouth and th rough the 
open i n gs between the b a l een p l ates , w hi l e  the kri l l  i s  kept back 
by the ha i ry fri nge : ( of the b a l ee n ) . A l i ttl e l a te r ,  the mouth i s  
c l osed for a b ri ef  i nterva l , the ton gue i s  b rought  up and  the 
k ri l l  i s  pus hed towards the th roat  i n  a way not ye t fu l l y under­
s tood . " 

6 . 2 . 4  Bowhead Whal e H arvest  

The regu l ati ons  of  the I nternati onal  Wha l i ng Commi s s i on proh i b i t a 
comme rci a l  h arve s t  of  bowhe ads , but permi t a h arvest  by or  for nati ves . 
Bowheads have not been harves ted  i n  the wes tern Canad i an Arcti c s i nce 
the days of the Yankee wha l e rs , a l though Al askan  nati ves h a ve k i l l ed 
betwee n 50 and 1 00 each ye ar (Tabl e 1 0 ) . Some bowhead remai n s , a l ong  
the  Tuktoyaktuk Peni ns u l a ( Map 1 8 ) , may 'be of  wh a l es wh i ch were 
wounded i n  Al a ska  b ut d i ed i n  Canadi an waters . 
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Fi s cus and Marq uette , 1 9 75 
�1arq uette , 1 9 76 
Ma rq uette ( pers . communi ca ti on ) 

A s hort w hi l e  ago , i t  was necessary for Canadi an I nu i t to ob ta i n  a 
pe rmi t to k i l l  bowh eads , but  th i s  req u i reme nt was wi thdrawn i n  1 9 76 . 
A few bowheads have bee n  ki l l ed  i n  the eas te rn Arcti c b ut  none h a ve 
been taken recently  i n  the wes te rn Arcti c .  However ,  s everal persons  
from the Mackenzi e del ta regi on have rece ntly  s hown an  i nte res t i n  
bowhead hunti ng . S uch a h unt  wou l d req ui re h un ti ng  gear not now 
avai l ab l e  i n  the re g i on . 

7 .  CONCERNS AND RECOMMENDAT I ONS 

From the outset  of offs hore o i l and gas expl orati on  i n  the Beaufort Sea , 
Gove rnment  and nati ve persons have expressed  co ncern about pos s i b l e  adverse 
effe cts on wh a l es , espec i a l l y  on wh i te wha l es . Recogn i ti on of  the impo rtance 
of  th i s  resource to l oca l  I n u i t ,  and conce rn for the we l l -be i n g of the 
Beaufort Sea whi te wha l e s  was forcefu l l y  s ta ted i n  the Macke nz i e  Va l l ey 
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P i pe l i ne I nq u i ry ( Berger , 1 9 77 ) . Wh i l e  the bowhead has rece i ve d l es s  
attent i o n , i t  i s  a n  endangered spec i es a n d  a n  i mportan t resource for Al as kan 
I n u i t .  Furthermore , both s pe c i es consti tute i nternat iona l  re sources s hared 
by Canada , the Uni ted S ta tes  and the U . S . S . R .  

I n  our di s cuss i on of  concerns and poss i b l e  effects , the fol l owi n g  factors 
mus t be cons i dere d 

- Much of the current  know l e dge o f  wh a l es  of the wes te rn Arcti c i s  based 
on obse rvati ons  obtai ned from moni tori ng  the effects of  offshore 
hydrocarbon expl orati on ( Fra ker , 1 9 7 7 ) . To date , there has  been very 
l i ttl e s c i enti fi c research d i rected toward s tudyi n g  bas i c whal e 
behavi our and  b inl ogy .  

Observati ons  have conc l usi vel y  demons trated that  wh a l es can be d i s turbed 
by offs hore exp l orati on acti vi t i e s , s uch  as l og i s ti cs traffi c ( Fraker , 
1 9 77 ) . 

Mon i tori n g  and fl exi b l e ope rati onal  p l ann i ng have p roven effecti ve i n  
ensuri ng  that effects to wha l es o f  offs hore acti vi ti es a t  exi sti n g  
l evel s have been mi n i ma l  ( Frake r ,  1 97 7 ) . 

Ful l -s ca l e p rodu cti on of  o i l and gas  reserves woul d p resent  
di fferen t features , i nc l udi n g  s te p-out wel l s ,  g a theri n g  sys tems , and 
as s oci a ted  l ogi s ti cs and i nfras tructure . Hence , the assessment o f  
potenti a l  conce rns , s uch  a s  i ncreased i ndustri a l  acti vi ty ,  acous ti c 
ba rri ers an d l arge o i l s p i l l s  i s  s pecul ati ve . 

Much remai ns to be  l ea rned about whal es  and  thei r re l ati onsh i p to the 
Beaufo rt Sea ecosystem . We can not s ay for certai n why wh a l es a re where they 
are , when they are . Th i s  make s i t  very di ffi cu l t to p redi ct pos s i b l e e ffects 
re l ated  to s pe c i fi c i ndus tri a l  acti vi ti es and events . 

7 . 1  E ffects of  C urrent  Oi l and Gas E xpl orati on i n  the Southeas t 
Beaufo rt Sea 

7 . 1 . 1  Logi s ti cs Traffi c 

Logi s t i cs  traffi c i s  de fi ned as  barges , boats , hove rcraft and 
a i rcraft associ a ted  wi th the vari ous facets of  offs hore expl orat i on . 
B arges a re s e l f-prope l l ed or moved by tug , and a re used to transport 
l arge p i eces o f  eq ui pmen t  and g ran u l a r  fi l l -materi a l  for a rti fi c i a l  
i s l ands . Boats , hovercraft , he l i copters and fi xed-wi ng a i rcraft 
transport smal l er eq u i pmen t ,  s uppl i es and personne l . Th i s  secti on 
deal s ,  p ri mari l y ,  wi th the obs erved effects of  s uch traffi c on wh i te 
whal e s , and  i s  based on  5 years of mon i tori n g  of  i nformati on i n  thp. 
Mackenzi e es tuary .  

7 . 1 . 1 . 1  Boats and  Barge s  

Boat and barge t ra ffi c i s  a potenti a l  s ource of  di s turbance to 
whal es . Such traffi c can affect  wha l es by c reati n g  a d i s turbance 
i n  a whal e-occup i ed are a  and a l s o  by b l ock i n g  or i mpedi n g  thei r 
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movement and trave l . 

There are s peci fi c known i ns tances where s uch di s turbance h as , 
and has not occurred . On Ju ly  1 1  and 1 2 ,  1 9 76 , Fraker ( 1 9 7 7 )  made 
a detai l ed exami nati on of the reacti on  of whal es to a towed barge 
wh i ch passed th rough the Ni ak unak Bay concentrati on area . Aeri a l  
observati ons s howe d that  th e wh al es , up to  approxi ma te l y  1 . 5 mi l es 
( 2 , 400 m )  from the barge , swam rap i dly away from the di s turbance ; 
ve ry few wha l es rema i ned wi thi n 0 . 5  mi l es ( 800 m)  of  the barge . 
Wha l es wi th i n a corri dor about th ree mi l es ( 4 , 800 ) wi de we re 
affected . The s catteri ng  e ffect on the i r d i s tri buti on was 
ob vi ous th ree hours afte r th e pas sage of  the barge . Th i rty hours 
l a ter ,  the wh a l es h ad returned to near-ori gi nal  d i s tri b uti on . 

The esti mated di stance of  1 . 5 mi l es ( 2 , 400 m) at whi ch the whal es 
obvi ous l y  res ponded is  cons i derably l ess than the whi te whal es ' 
ran ge of  sound detecti on . Ford ( 1 9 77 )  recorded the noi se of  a tug­
boat i n vol ved i n  the Ni ak unak Bay barge- tow and cal cul a ted the 
probab l e  range of pe rcepti on as 3 , 300 m .  Th i s  s ugges ts that the 
mere pres ence of a fore i gn sound does not neces sari l y  cause a 
wha l e  avoi dance -reac ti on ; the reacti on may depend on s ound 
pres s u re l eve l , to a l arge exte n t .  

I n  the east Macke nzi e del ta , whal es are freq uently  affected by 
boat traffi c mov i n g  th rough th e southern part of  the Hendri ckson 
concentrati on area , between the mouth of  East Channel and 
Tuktoyaktuk . S l aney ( 1 9 74 )  repo rted th at : 

" Duri ng aeri a l  s urveys of J u l y  2 and 7 ( 1 9 7 3 ) . wha l es 
reacted to boats mo vi ng  i n  the s h i ppi ng l ane between 
the mouth of Eas t Channel and Tuktoyaktuk . On J u l y  2 ,  
wh al es moved en masse from the south end of Kugmal l i t  
Bay toward the north end of  Hendri ckson I s l and  as a 
boat eme rged from the East Channel headed toward Tuk­
toyaktuk . A s i mi l ar reac ti on was noted on J u l y  7 ,  
probab ly  caused by a boat movi ng from Tuktoyaktuk toward 
the south end of Hendri ckson I s l and . " 

Boat traffi c a l s o  affected wha l es , to a l es s er degree , i n  the 
Kenda l l concentrati on  area . The number of wha l es i n  th i s  l ocati on 
i s  re l ati ve l y  l ow ,  and th e an i mal s uti l i z i n g th i s  area of  deeper 
water may be  l ess  d i s turbed by boat traffi c .  I n  both 1 974 and 
1 9 75 , wha l es behavi ng  i n  an und i s turbed manner were observed near 
tugs operati ng  i n  eas t Mackenzi e  Bay ( S l aney , 1 9 75a , 1 9 75b ) . 

Heavy traffi c of barges can b l ock o r ,  at l eas t ,  i mpede whal e 
movemen t .  I n  1 9 75 , Fra ker ( 1 9 76 )  observed that wha l es appeared 
shoreward of a heavi l y  used barge route when barge tra ffi c s topped . 

I n  1 9 76 ,  I mper i a l  Oi l L i mi ted used an area near Tuft Poi nt as a 
source of  i s l and-bu i l d i ng materi a l . The ma i n  p i eces of equ i pment 
ope rati ng i n  th i s  area we re a s ucti on dredge , wh i ch excavated 
materi a l , and ba rges and tugs , whi ch carried  the materi a l  to the 
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i s l and s i te .  At the start of  ope ratj ons , an arti fi ci al  
breakwater was cons tructed to protect the s i te from s torms . 
Shortly after operati ons began , whi te whal es appeared i n  Bel uga 
Bay* , 4 km eas t of  Tuft Poi nt  ( Tabl e 1 1 ) ;  from Ju ly  20 to Augus t 
4 ,  1 00 to 1 50 whal es were p resent . As the barge traffi c decl i ned , 
the whal es gradua l l y  l eft the Bel uga Bay area . Th ree d i rect 
observati ons of i nte racti ons betwee n whal es and barges were made 
by Fraker ( 1 97 7 ) . Howeve r ,  only one i nci dent  whi ch occurred on 
Augus t 1 ,  1 9 76 i s  q uoted here as an i l l us trati ve exampl e : 

IIAt 1 200 hours , no wh a l es we re seen i n  Bel uga Bay ,  a l thou gh 
a l arge group of  whal es extended from near the mouth of 
Be l uga Bay to near the Tuft Poi nt arti fi c i al b reakwate r .  
I t  appeared a s  though these wha l es may h ave l eft Be l uga 
Bay someti me earl i er i n  the day . The wha l es were concen­
trated i n  the v i ci n i ty of  the Tuft Poi nt  acti vi ty s i te .  
wi th a few others trai l i ng off toward Bel uga Bay .  

At 1 2 1 1  hours , many wha l e s  were p roceedi ng  to go round the 
breakwate r .  At 1 231  hours , many had crossed the barge route . 
- s ome comi ng  as cl ose as a q uarter of a mi l e  off the end  of 
the b reakwate r ,  or l es s  than hal f a mi l e  off the dredge . 
Duri ng  th i s  peri od , th e dredge was ope rati ng and f i l l i ng a 
barge . Wh i l e  the whal es were pas s i ng  the b reakwater ,  a tug 
be gan push i ng a l oaded barge toward the whal es . The wha l es 
swam rapi dly away from the approach i ng  barge , wi th the resu l t 
tha t they spl i t  i nto two g roups : approxi mate ly 1 00 ani mal s 
headed north , 50 s outh . 

These wh a les  di d not appe ar to be  affected by the noi s e  from 
the s ta ti onary dredge ; i t  was operati onal  a t  the ti me and 
woul d have been pl a i n ly  audi b l e  to the whal es  after they had 
pas sed the end of  the breakwate r ,  i f  not befo re ( Ford , 1 9 77 ) . 
Not unti l the tug began pus h i ng the barge toward the wha les , 
d i d they respond . 1 I 

Potenti a l l y  s eri ous d i s turbance to whi te wha l e s  of  the 
Mackenz i e es tuary coul d res u l t from expl o rati on-re l a te d  boat 
tra ffi c ,  unl ess  adeq uate protecti on  pl an ni n g  and moni tori ng are 
i mpl emented . Th us far ,  the effects of  boat traffi c have been 
mi n i ma l . Impe ri al  O i l L i mi ted , the ma i n  offs hore operator , h as 
attempted to adj us t  the l ocati on  and ti mi ng  of  operati ons i n  orde r 
to avo i d sens i ti ve are as . By far the g reates t source o f  current 
di s turbance to wha l e s  comes from nati ve wha l e -hunti ng  acti vi ti es 
i n  the concentrati on  are as , when the wha l es are frequently chased 
and shot  at  from boats an d canoes powe red by outboard moto rs . 

* Bel uga B ay i s  not an offi c i al l y  recogni zed geograph i cal  name . I t  was 
named by Fraker ( 1 9 7 7 )  i n  order to conven i e ntly di scuss  th i s  previ ous l y  
unnamed bay . 
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Wha l e/Barge I n te racti ons near Tuft Poi n t ,  
J ul y  - Augus t ,  1 976 

Deta i l e d Events 
---I 

No wha l e s  i n  Be l uga Bay . 

Dredgi ng operati ons begi n at Tuft Poi nt borrow area . 
Barges be gi n haul i ng mate ri al to the s i te of  an 
arti fi ci al  i s l and . 

1 00- 1 50 wh i te whal es present  i n  Bel uga Bay . 

Large number  of  wha l es present i n  Bel uga Bay . 
Approxi matel y  50 wh al es mi l l i ng around al ong the 
coast  of Tuktoya ktuk Pen i ns u l a ,  near the north 
entrance to Bel uga Bay ;  wha l es observed movi ng  i n  
and out of  Bel uga Bay th rough north entrance . Ten 
wha l es movi ng  toward Bel uga Bay from Hutch i son  Bay . 

Large numbe r o f  wha l e s  obse rved comi ng from Bel uga 
Bay toward th e Tuft Poi nt acti vi ty s i te at 1 1 00 hours . 
Mai n  group of  whal es approached to wi thi n 1 . 5 mi l es 
of  acti vi ty s i te ;  some i ndi vi dual s l eft the mai n  
g roup and approached the acti vi ty s i te more c l osel y ,  
as i f  to i nve s ti gate cond i ti ons ( 1 200 hours ) . Whal es 
s ti l l  present a l ong the s hore between Tuft Poi nt and 
Bel uga Bay ( 1 500 hours ) . No whal es  a l ong  coa s t ;  1 00 
to 1 50 wha l es present i n  Bel uga Bay ( 2320 hours ) . 

Gro up of  1 00 to 1 50 wha l e s  southwe s t  of  Tuft Poi nt  
observed swi mmi ng  rap i dl y ahead of  a barge movi ng toward 
the Po i nt ( 2204 - 221 9 hours ) . The barge appeared to 
force the whal es  cl oser to shore . The whal es changed 
di re cti on , swi mmi ng toward Toker Po i n t i n  the di recti on 
from wh i ch they h ad come ( 22 1 9 - 2234 hours ) . The 
wha l e s  then ori e nted i n  eve ry di recti on but wi th a 
tendency to move southwest  ( 2324 - 2341 hours ) .  

Approxi ma te ly  1 00 wha l es present i n  Bel uga Bay ,  30 
an i mal s i n  wes t arm of Hutch i son Bay ,  pos s i b l y  arri vi ng 
from Be l uga Bay . 20 whal es movi ng S . W .  al ong the coast 
nea r Warren Poi nt .  Approxi mate l y  50 an i mal s near north 
entrance to Bel uga Bay ; s ome wha l e s  movi ng i nto the Bay , 
others movi ng  out . 

No whal es seen  i n  Bel uga Bay or  H utch i son Bay ; approx­
i mate ly 1 00 wha l es  present al ong adjacent coas t .  

A l a rge numbe r  o f  wha l es p resent  from e ntran ce of 

-I 

Be l uga Bay to ne ar the Tuft Poi nt acti vi ty s i te ( 1 200 hrs ) . ­
Seve ra l  wha l es moved pas t the arti fi c i al  breakwa te r 

. 

( 1 2 1 1 h rs ) . Many wha l es passed the b reakwate r and cros sed 
barge route ( 1 23 1  h rs ) . The whal es spl i t  i nto 2 groups as 
a tug , p us h i ng a l oaded barge , approached them ( 1 2 37 hrs ) .  
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Approxi mate ly  1 00 whal es p resent i n  the west  arm o f  
Hutchi son Bay ; may have come from Be l uga Bay .  

Las t date when l arge n umbe rs of  wha l es seen i n  Bel uga 
Bay area ; approximate ly  75 were i n  the wes t  arm of  
H utch i son Bay , and 20  a l ong adjacent coas t .  

Aug . 5 , 6 , 7 , 8 ,  
1 0 ,  1 5  & 1 6 .  

Few or no wha les  i n  Be l uga Bay and adj a cent a reas . 

7 . 1 . 1 . 2  Hovercraft 

We h ave neve r observed an encounter be tween a hovercraft and 
wha l es . Howeve r ,  hovercraft p i l ots and other wi tnesses of s uch  
encounters report n o  adverse reacti ons by the whal es . On the 
other han d ,  Vogl (in litt. to G .  R .  Doug l as ,  F i s he ri es and Mari ne 
Servi ce ) c i tes the fol l owi ng  i nc i dent : 

l iOn J ul y  29  ( 1 974 ) , we accompan i e d  a hunti ng party to 
Hendri c kson I s l an d . . . The I nui t deci ded to wai t  i n  
K i dl ui t  Bay unti l the bel uga returne d from deep wate r .  Just  
as the an i mal s we re observed comi ng  around the poi n t ,  a 
hovercraft , movi ng  north , traversed the water between 
Hendri ckson and Ri chards I s l ands . The bel uga vacated the 
area and were not seen unti l the fol l owi ng morn i ng .  The 
hunters we re unders tan dab l y  upset s i nce they had  wai ted for 
at l e ast  8 hours for favourabl e whal i ng condi ti ons and were 
then req ui red to wai t furthe r . 1 I 

An advantage of  hovercraft ove r b oats i s  thei r abi  1 i ty to travel 
ove r  shal l ow water and mudfl ats . Thus , they offe r the potenti al  o f  
avoi di ng  wh a l e  concentrati on areas . Thi s cou l d be particul arl y 
advan tageous i n  the. wes t  Mackenz ie  Bay area , where barges mus t  
trave l through the whal e concentrati on area i n  channe l s  which are 
deep enough to acconnnodate s uch  traffi c .  

7 . 1 . 1 . 3  Ai rcraft 

No s tudy h as spec i fi ca l l y  addressed the effects of a i rcraft on 
whal es . However ,  Fraker ( unpubl . ) ,  whi l e  conducti ng  aeri al  s urveys 
i n  a Ces sna  1 85 ,  a t  an al ti tude of 1 ,000 feet ,  observed that whal es  
l ook  s kyward , apparen tly a t  the a i rcraft . Seemi ngl y ,  the  ani mal s 
were not fri ghtened . Hel i copters are p robab l y  as d i sturb i ng as 
fi xed-wi ng a i rcraft - i f  not more so . 
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I n  Augus t ,  1 9 76 ,  Smi l ey ( pers . cowm . ) ,  from a TWin Otter fl y ing  
at  l , OOO feet , obse rved a substanti al  reacti on by whi te wha l es wh i ch 
we re congre gati ng i n  the ve ry shal l ow ,  c l ear  water of  C unni ngham I n l e t ,  
Pri nce o f  Wal es I s l an d .  Great c l ouds o f  s i l t  fol l owed the wha l es ' 
hurri ed  retreat  i nto deeper wate r .  Pos s i b ly , whal es i n  cl ear  
wate r  are more eas i l y di s turbed by a i rcraft than are whal es i n  
turb i d wate r .  I n  the Mackenzi e es tuary ,  s ubmerged wha l es become 
i nvi s i b l e  when on l y  a few centi metres bel ow the s u rface . 

Provi di ng th at a i rcraft mai ntai n an a l ti tude of  1 , 000 fee t  or 
more above the Mackenz i e  estuary ( except whe n  poor weather necess i ta tes 
l owe r fl yi ng ) , there woul d probab ly  be mi hi mal  effects on whal es and 
whal e-h unti ng . 

7 . 1 . 2  Arti fi c i a l  I s l ands and Borrow Operati ons 

At the outset  of  o ffs hore expl orati on  i n  the Mackenzi e estuary ,  
i n  1 9 72 , conce rn was exp ressed about the pos s i b l e  effects o f  
arti fi ci al i s l ands on  whal es . The phys i cal  presence of  the arti fi ci a l  
i s l ands , and associ ated acti vi t i es , may have a l i mi te d  i nfl uence on 
whal e  d i s tri buti on  but , to date , th i s  has not occurred to any 
s i gni fi cant degree . S l aney ( 1 9 7 3 )  repo rted that , " Mi g rati o n  movements 
(wi th i n  the es tuary ) and ti mi ng may have b ee n  s l i gh tl y  mod i fi ed by the 
prese nce of ope rati ng mach i ne ry at Rae I s l an d  and the I mme rk s i te ,  i n  
that the mai n herd paused outs i de o f  Garry I s l and  from approxi mate ly  
Ju ly  1 5  to J ul y  1 7  ( 1 9 7 2 ) , whi l e  on l y  smal l pods ven tu re d  i nto e as t  
Mackenz i e Bay . "  S i mi l ar operati ons the fol l ow i ng year  had no 
noti ce ab l e  e ffect ( S l aney , 1 9 74 ) . 

I n  1 975 , s ubs tan ti a l  numbe rs of whal es were seen th rough much of 
the s ummer near Netserk South , an operati onal  arti fi c i a l  i s l an d  ( Frake r , 
1 9 76 ) . Some ani ma l s wi thi n 1 00 me tres were observe d by workers on  the 
i s  1 and . 

Betwee n J u l y  31  and Augus t 4 ,  1 9 76 ,  Mr . O .  McWatt ( pe rs . comm . ) , 
i n  charge of cl ean - up ope rati ons on Netserk South , had seve ral 
oppo rtuni ti es of observi ng whi te wha l es c l ose to the i s l an d . McWatt 
reported that : 

" Ouri ng  ca lm  weathe r ,  the wha l es came c l oses t to the i s l and . 
The numbers p resent wi thi n about 1 00 yards were from 2 up to 
40 . Many other  an i mal s coul d be seen further  out . They 
were p resent both as i ndi vi dual s and pods . So l ong  as the 
water was re l ati vel y  cal m an d noi se was l ow on the i s l and , 
the wha l es wou l d approach to wi thi n a few fee t .  I f  the water 
became rough , or  noi se was generated on the i s l and  ( e . g .  from 
a Case Uni l oade r  or a v i o l entl y-burni n g  fi re ) , the whal es 
woul d s tay further away . The an i ma l s  apparently  we re not us i ng 
the i s l and for s he l te r ,  as there was no  s uggesti on that they 
we re movi ng to the l ee s i de of the i s l an d  duri ng rou gh we ather . 
Some ti mes , when th e wate r was q u i e t ,  the whal es woul d l i e s ti l l  
at the s u rface . On occas i on ,  they were seen " s tandi n g  head-fi rs t "  
i n  the wate r ,  wi th thei r tai l fl ukes extende d  above the s urface 
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( as bowheads s ome ti mes do ) . 

On about th ree occas i ons , mothe rs were seen s uckl i ng the i r cal ves . 
The mother woul d swi m on her s i de ,  wi th her  bel l y  toward the out­
s i de of the ci rcl e .  She o ften had her uppe r fl i pper parti al l y  
out o f  the wate r ,  a s  di d the ca l f  o ccas i ona l l y .  I I  

Borrow operati ons , whi ch s upply fi l l  mate ri al  for arti fi ci al  
i s l ands , or other faci l i ti es ,  p robabl y are pe'Y'cei ved by wha l es as  a 
focus of  sound pro ducti on , s i mi l ar to that o f  operati onal arti fi ci al 
i s l ands . The apparent react ion  of the whal es to s uch ope rati ons i s  
to avo i d the i mmedi ate area near the s i te .  

Ford ( 1 9 7 7 )  stud i e d  the sounds produced from the two borrow s i tes 
i n  Kugmal l i t  Bay .  By rel ati ng  the sound attenuati on rates and 
probab l e  audi tory sens i ti vi ty of  the wh i te whal es , he cal cu l ated that 
the wha l es p robab ly  coul d hea r ave rage s ounds from the operati on a t  
a ran ge of  2 ,900 m .  I n  addi ti on , there were occas i ona l  trans i en t  
s ounds wh i ch mi gh t b e  pe rcei ved a t  a ran ge of : 4 , 000 m .  

Whi l e  l ogi s ti c  boat traffi c and sou nds associ ated w i th operati onal 
i s l ands may have a sma l l e ffect on whal e di stri buti on , and  movements , 
i t  i s  unl i ke ly  that  the i s l ands themsel ves woul d have any appreci abl e 
effect . Whi te wh a l es must negoti ate i ce con di ti ons wh i ch vary greatl y 
from year to year and i t  seems unl i ke ly  that arti fi ci a l  i s l ands , i f  
s cattered i n  the estuary ,  woul d affect whal es . Sound from an 
operat i onal  i s l and  p robably causes the whal es to g i ve s uch an i s l and  
a wi der berth . The  noi se  emanati n g  from an  operati onal  i s l and wou l d 
be l e s s  than that from a dredge s i te ,  s uch as Tuft Poi n t .  H owever ,  
a numbe r  of  c l osel y-spaced , operati onal  arti fi ci al  i s l ands mi ght 
create a phys i ca l  barri er  to wha l es , an d pos s i b l y  precl u de thei r 
travel to an i mportan t are a .  

7 . 2  Effects o f  an Offs hore O i l  B l owout 

An o i l b l owout , a l th ough an unl i kely o ccurrence , i s  p robab l y  the 
mos t  seri ous pote n ti al th reat to bowhead and wh i te whal es . A di rect  
threat is  the contact wi th toxi c oi l ,  res u l ting i n  i nj u ry or  death . 
I ndi re ct threats i ncl ude pos s i b l e  con tami nati on of  food , and the wha l es ' 
avoi dance of o i l -contami nated waters whi ch mi ght  b l ock m i grati on and/or 
prevent the wha l es ' use of requi red hab i tat . The pote nti a l  severi ty of  
these effects depends l arge ly  on the  fa te of the  o i l spread by curren ts 
and wi nds , the vol umes of oi l rel eased and i ce con di ti ons , and al so on 
rates of  b i odegradati on and routes of  trans fer through the food chai n .  

I n  th i s  report , i t  i s  ass umed that the area a ffected by a hypoth­
e ti cal oi l b l owout are the wate rs offshore of  the Tuktoyak tu k  Peni nsu l a 
and Y ukon coas t .  Dependi ng on wi nds and currents , the oi l coul d be carri ed  
onshore , to  foul  beaches and  l agoons , or o ffs hore whe re it  wou l d spread out  
i n  the c l ockwi se Beaufort Gyre . Amu ndsen Gul f p robably wou l d not  be 
affecte d .  For a more detai l e d  cons i derati on o f  thi s b l owout s cenari o ,  the 
reader i s  refe rred to Mi l ne and Smi l ey ( 1 9 76 ) . 
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7 . 2 . 1 Di rect  I mpacts of O i l on Wha l e s  

Observati ons o n  the d i rect e ffects o f  o i l o n  wha l es an d 
porpoi ses do not exi s t .  Howeve r ,  Smi th and Geraci ( 1 9 75 )  have s tudi e d  
the e ffects of  o i l on ri nge d sea l s ;  the i r observati ons , wi th  some 
qual i fi cati ons , wi l l  be extrapol ated to whal es . 

L i ke ri nged seal s ,  wha l es do not rel y  on hai r to i ns u l ate 
themse l ves from the col d .  I n  contra s t  to mus krats , otte rs and fur­
seal s ,  whal es · con tact wi th o i l shoul d not res u l t i n  an i ncreased rate 
of heat l os s  and thermoregul ato ry probl ems . 

A s urface oi l -s l i ck ; s  l i ke l y  to affect t�e eyes an d b l owhol e  of 
bowhead and wh i te whal es . Smi th and Ge rac i  ( 1 9 75 )  reported appreci abl e 
damage to the eyes  of ri nged sea l s afte r 24 hours of contact w ith  
fres h , crude o i l . They a l s o  noted that the pe rsons engage d  i n  the 
research expe ri e nced eye i rri tati on  from the pungent fumes of the 
crude o i l : .  the s ame vol a ti l e  fracti ons of the o i l were res pons i b l e  
for ,  a t  l eas t ,  some o f  the eye damage to seal s .  The seal s ·  eye 
i nfl ammati on  s oon subs i ded after they were returned to c l ean water , but 
p ro l onged exposure cou l d l ead  to permanent damage o r  b l i ndness . For 
acoust i cal ly-ori ented wha l es , s uch  as wh i te whal es , b l i ndness  mi gh t 
not be an i ns urmountab l e  handi cap . 

When experi menta l  seal s i ngest c rude o i l ,  the re ; s  l i ve r  damage , 
as evi denced by the presence of  1 i v,e r enzymes i n  the b l ood ( Smi th 
an d Gerac i , 1 975 ) . The k i dney , however ,  seems to be a more sensi ti ve 
target organ . 

Whi te wha l es , l i ke sea l s ,  feed  on  rel at i vel y  l arge , i ndi vi dual  
p rey ani mal s ,  and p robab l y  woul d not i nges t  l arge amounts o f  o i l .  
On the othe r han d ,  bowhe ads , wh i ch fee d  on smal l organ i sms fi l tered 
from the wate r ,  wou l d  a l so fi l te r  out s us pe nded o i l .  I n  th i s  way , 
bowheads coul d i nges t damagi ng  q uanti ti es  of  o i l ,  un l es s  the presence 
of o i l caused them to cease feedi ng . Fortunate l y ,  nei ther s pec i es  
appears to  feed heavi l y  i n  the  regi on of  a potenti a l  b l owout ,  a l though 
bowheads may fee d , to s ome de gree , duri ng  the i r mi g rati on through the 
area . 

Both spec i es o f  wha l e  wou l d probably try to a vo i d d i rect contact 
wi th o i l from a b l owou t ,  especi a l l y  fresh  o i l conta i n i ng l a rge amounts 
o f  the pungent , i rri tati n g  fracti ons . 

7 . 2 . 2 . I nd i rect  E ffects o f  O i l on Whal es 

7 . 2 . 2 . 1  Whal e Movements duri ng Spri ng ( May to early Ju ly ) . 

From May to ear ly  Ju l y ,  bowheads and wh i te whal es unde rtake a 
spri n g  mi g rati on from the Beri n g  Sea . I f  the wha l es  ut i l i ze the 
far offs hore route i n  reachi  ng the Amundsen Gu1 f reg i  on , as we 
have hypothe s i zed i n  secti ons 6 . 1 . 1 . 1  and 6 . 2 . 1 . 1 , they woul d 
probab ly  not contact oi l from an o i l we l l b l owout i n  the current 
area  of  expl orati o n  - mai n l y  north of the Mackenzie  de l ta .  
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However , duri n g  the second phase of  wh i te wha l e mi grati on , from 
Amundsen Gul f to the Mackenz i e  estuary ,  any oi l whi ch c l ogs l eads 
i n  the i ce cou l d b l ock or i mpede the i r trave l . 

Mos t  wh i te whal es  reach the Mackenzi e es tua ry by swi mmi ng from the 
eas t ,  a l ong the e dge of the l andfast  i ce ;  oi l i n  thi s area woul d be very 
seri ous . Whi te wha l es , sens i ti ve to i ntens i ve boat traffi c ,  mi ght 
al so be di s turbed by oi l c l ean-up acti vi ti es . 

Wi thout  cl early understan di ng  the whi te wha l es ' dependence on 
the Macke nzi e es tuary ,  i t  i s  hard to specul ate on the outcome of 
denyi n g  them the i r acces s .  I f  cal vi ng  or  cal f- reari n g  i s  i mportan t 
here , there coul d be i n creased cal f morta l i ty .  However , i n  a l ong­
l i ved  s peci e s , s uch as the whi te whal e ,  the l os s  o f  a year ' s  cal f 
crop woul d p robab l y  be compensated .by i mproved s urvi vorsh i p o f  
an i mal s born i n  s ucceedi n g  years . O l der  an i mal s p robably wou l d 
not be affected . 

The mos t s e ri ous i mpact woul d be on the s uccess  of the nati ve 
whal e h unt . A del ay i n  the wha l es ' mi grati on wou l d shorten the 
h unti n g  season an d ,  poss i b ly , reduce the harves t .  Unders tandabl y ,  
the h unters wou l d be upset  by any di s rupt i on o f  the i r usual  harvest  
of wha l es . 

7 . 2 . 2 . 2  Wha l e  Movements du ri nq  Summer (mi d-J uly to mi d-August ) 

Duri ng  the s umme r ,  mos t whi te wh al es i n  the Beaufort Sea regi on 
are i n  the Mackenzi e es tuary - al though s ome a re further eas t .  
Th roughout the s umme r ,  the re i s  rel ati vely heavy wh i te whal e 
traffi c a l on g  the Tuktoyaktuk Peni nsu l a .  Mos t  bowhead wha l e s  
s ummer i n  the Amundsen Gul f regi on . 

An o i l b l owout wh i ch pol l utes the coastal wate rs of  the 
Tuktoyaktuk Pen i ns ul a  cou l d be seri ous , even though mos t  wh i te 
whal es reach the Mackenzi e es tuary by mi d-J u l y .  Some wh i te whal es 
from the Mackenzi e e s tuary woul d attemp t to move east duri n g  July . 
Sti l l  o thers woul d p robably move from the eas t ,  toward the del ta 
regi on , th roughout J uly an d much  o f  Augus t .  Many o f  these an imal s 
mi gh t encounter  o i l and a l so  con s i derab l e  c l e an - up and conta i nment  
acti vi ti es wh i ch mi ght affect the i r  movements . The conseque nces 
of  del ayi ng or p re venti ng these an i ma l s from arri vi ng  at the 
Mackenzi e es tuary are unknown . 

7 . 2 . 2 . 3 Wha l e  Mo vemen ts duri ng Fa l l  (mi d-August to October) . 

I n  l ate Augus t and September ,  both wha l e speci es  are engaged i n  
wes twa rd outmi grati on . Mos t  fal l mi grati on p robably occurs a l ong 
the coas t ,  and thus  a b l owout  affecti ng coastal areas coul d be 
seri ous . Duri n g  the open-wate r peri o d ,  whal es wou l d be abl e to 
a voi d o i l - s l i cks  and any wate r-borne traffi c as s oc i ated wi th 
c l ean-up an d contai nmen t .  It i s  l i ke ly  that  a s i gn i fi can t 
p roporti on of  the wh al es woul d s uccessfu l ly  compl e te the i r out­
mi grati on , but some mi ght be del ayed l on g  enough to become 
trapped i n  the i ce .  
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7 . 2 . 3  Effects of O i l on Whal es ' Foods and Feedi ng 

Avai l ab l e  i nformati on s ugges ts th at  whi te whal es do not  fee d 
extens i ve l y  i n  the Mackenzi e del ta regi on ;  th i s  i s  a ten tati ve 
s tatement wh i ch mi gh t be modi fi ed  as more data become avai l ab l e .  
Thus , i f  for some reason , fi sh  s tocks were seve re l y  damaged - even 
g i ven a l ong  recovery t i me - the effect on whal es woul d p robably not 
be seri ous . H oweve r ,  i f  fi s h  s tocks uti l i zed  by the I nu i t dome s ti c 
fi s hery were seve re ly  damaged , the re mi ght be an i ncrease i n  the 
annual  take of wha l es to compen sate for a reduced catch  of fi s h . 
For a few years , a t  l eas t ,  the wha l e  harvest  mi ght  p robabl y  be doub l ed , 
w i thout seri o us ly  affecti ng  the popul ati on ( see s ub-secti on  6 . 1 . 3 . 1  
and 6 . 1 . 4 . 5 ) . 

Toxi c pe tro l e um fracti ons may be  con centrated i n  the food chai n ,  
s ubjecti ng  each h i gher troph i c l evel to more h i gh ly  concen trated toxi c 
chemi cal s .  Wh i te wha l es mi ght be more ' vul nerab l e  to s uch conce ntrati o n  
because they feed on fi s h . 

7 . 3  Recommendati ons 

Al though our knowl e dge of wha l es and pos s i b l e  i mpact of  offshore 
expl orati on i s  l i mi ted , spec i fi c acti ons are recommended to protect whal es 
i n  the s tudy area . However , these recommendati ons may req ui re modi fi cati on  
i n  the l i ght  of new data . 

7 . 3 . 1  Boat and Barge Traffi c 

Al l maj or barge routes pass through wha l e  conce ntrati on areas 
( Map 21 ) ,  but wh a l es i n  some areas are more vul nerab l e than those i n  
o thers . I n  Ni akunak Bay ,  the on ly  usab l e  channel  for boats runs 
th rough the cen tre of the concentrati on area , so traffi c movi ng through 
th i s  area , parti cu l arly i n  J ul y ,  wi l l  unavo i dab l y  di s turb whal es , to 
some exte nt . The l evel of traffi c o ve r  the past few years has b een 
l ow ,  an d l i ttl e di s tu rbance has  resu l ted ; however , the potenti a l  for 
s i gn i fi cant i mpact i n  th i s  area  does exi s t .  Sergeant and Hoek ( 1 976 ) 
regarded the potenti a l  threat to whal es i n  th i s  area as seri ous enough 
to warrant the estab l i s hment of a d i sturbance-free s anctuary. Thi s  
s ug gesti on i s  a maj or recommendati on of the Mackenz i e  Val l ey P i pe l i ne 
I nqu i  ry ( Berger , 1 977) . 

I n  Kugmal l i t  Bay ,  mos t i ndus tri a l  boat- traffi c s k i rts the southern 
extremi ty of the concen trati on area and the di s turbance i s  confi ned 
to a smal l peri phe ral area . The areas south of Hendri ckson I s l and , 
and betwee n  Hendri ckson and Ri chards I s l ands , are currently used by 
wha l es , a l though o l d h unte rs ' s tori es ( Nu l i gak , 1 966 ; Fraker ,  1 97 7 )  
i ndi ca te that  the whal es on ce came much c l oser t o  the actual mouth 
of  East Chan ne l . Th i s  modi fi e d , di stri buti on i s ,  probab ly , a 
consequence of d i sturb an ce by commerci al  boat- traffi c between East  
Channel and  Tuktoyaktuk , an d by boats of  I nu i t h unters . The 
traffi c pattern on the East Channel /Tuktoyaktuk route , used s i nce 
the mi d- 1 9 30 ' s ,  probab ly  does not pose a s i gni fi cant th reat to wh i te 
wha l es . However ,  comme rci a l  traffi c-di s turbance cou l d be min i mi zed 
i f  the chosen route i s  as  c l ose as poss i b l e to the s outhern s hore 
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of Kugma 1 l i t  Bay ( a t  the southernmos t  porti on of the area used by 
wha l es and wha l e-h unte rs ) .  

The potenti a l  di s turbance i n  the Kendal l I s l and concentrati on 
area  i s  somewhat l es s , because wha l es i n  the deepe r water of th i s  
area seem l ess  perturbed by boats ( Frake r ,  1 9 7 7 ) . However , the 
avoi dance reacti ons of wh al es i n  th i s  area req ui re more documentati on 
to test  the above-menti oned i mpres s i ons . The Kendal l I s l and area had 
fewer wha l es and fewer wha l e-h unters . Howeve r , h unti ng  press ure was 
re l ati ve ly h i gh i n  1 9 76 , and  th i s  may conti nue . 

Apparentl y ,  sound i s  the mai n so urce of  di s turbance from boat­
traffi c .  A means of  reduci ng the boat-generated noi  se  s houl  d be 
i nvesti gated . The ambi ent  sea-noi se  i ncreases duri ng  s tormy peri ods ; 
thus , boats pass i ng duri ng  s torms mi ght be l ess  noti ceab l e  to wha l es 
and , the refore , l es s  d i s turb i ng .  

. 

Under some ci rcums tances , i t  i s  pos s i b l e  to avo i d  d i s turbi ng 
whal es i n  concen trati on areas ( especi al l y  i n  N i akunak Bay )  by 
schedul i ng barge movements when  the whal es are , peri odi cal ly , absent . 
Aeri al s urvei l l ance , fl exi b l e  expl orati on operati ons and a be tter 
understand i ng  of  wha l e  behavi our  are ne ces sary to accomp l i s h thi s .  
Any operati ons al ong wha l e travel routes req u i re cl ose mon i tori ng 
to detect and avo i d mi grati on i nterfe re nce . Al though , at ti mes , the 
di s rupti on i nvol ves few whal es ( as occurred at Tuft Poi n t i n  1 9 76 ) , 
ope rators s houl d be prepared to s us pend ope rati ons , temporari l y ,  i n  
order to al l ow pas sage to the whal es . 

7 . 3 . 2  Hove rcraft Traffi c 

Hove rcraft s houl d not be used i n  wha l e  concentrati on areas and 
al ong  travel routes whe n  e i the r whal e h unters o r  s ubstanti al  numbe rs 
of whal es mi ght be d i s turbe d . The capab i l i ty of  these veh i c l es to 
trave l ove r any fl at , l eve l s urface a l l ows them to ope rate i n  shal l ow 
wate rs outs i de areas o f  whal e concentra ti on . 

7 . 3 . 3  Ai rcraft Traffi c 

Both fi xed-wi ng ai rcraft and hel i copte rs s houl d mai nta i n  al ti tudes 
of, at l east , 1 , 000 fee t when flyi ng over whi te wha l e concentrati on 
areas , duri ng the open-wate r season , except duri ng  pe ri ods of 
i ncl ement weathe r .  At p resent , mos t p i l ots operate the i r craft wi th i n  
these gui del i nes - wi th the excep ti on o f  some touri s t  fl i ghts . 

7 . 3 . 4  Stati onary Operati ons 

As future i ndus tri al  operati ons i ncrease , the re i s  the concern of 
pos s i b l e  di sturbance from arti fi ci al  i s l an d  cons tructi on and ope rati on . 
I n  the vi ci n i ty o f  s uch exp l orati on s i tes , an area o f  about 8 , 000 m 
d i ame ter may be i nfl uenced by i ndus tri al sounds , whi ch the an i mal s can 
and do perce i ve ( Fo rd ,  1 9 7 7 ) . Actual obs e rvati ons of  wha l e  avoi dance 
s ugges t th at the ani mal s al ter the i r swi mmi nq pa tterns wi th i n  about 
2 , 400 m ( 1 . 5  mi l es )  of  s tati onary dredgi ng  ope rati ons . 
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I f  severa l s uch acti vi ti es ( dredgi ng , barge and boat traffi c ,  acti ve 
arti fi c i a l  i s l ands , and dri l l s hi ps )  are i n  cl ose proxi mi ty to each 
othe r ,  an effecti ve acous ti c barri er to whal e movements coul d res ul t .  
Con ti nuous aeri al  surve i l l ance of  whal e concentrati on areas and i ntra ­
del ta trave l -routes , and the temporary s us pens i on or re-routi ng o f  
i ndus tri a l  acti vi ty woul d mi n i mi ze th i s  th reat .  

7 . 3 . 5  B l owout Cl ean-up 

I n  the e vent of  an o i lwe l l  b l owout ,  cl ean-up operati ons , s uch as 
burni ng  and boom depl oyment, coul d i mpede or hal t wh al e movements . 
Boat and a i r traffi c coul d e ffecti ve l y  di s courage the whal es from 
ente ri ng  o i l -contami nate d waters . Convers el y , s uch o i l s pi l l  counter­
meas ures mi ght serve to preve nt the es cape of wh a l e-herds from 
pol l uted , coas tal  embayments and o ffs hore l eads . Whal e d i s tri buti on 
i n  the Mackenzi e de l ta req ui res cl os e  moni tori ng  an d ,  i n  s ome cases , 
temporary s us pens i on of operati ons , duri ng any open-water c l ean - up 
attempts . 

8 .  FURTHER STUDY REQU I REMENTS OF WH I TE WHALES 

1 

8 . 1  Mi grati on 

Spri ng and fal l mi grati o ns for bowhead and wh i te whal es are not 
adequatel y  docume nted to pre di ct the potenti al  e ffects of  exp l o rati on 
de ve l opment . Stud i es are espec i a l ly  req u i re d  to de termi ne the routes and 
timi ng o f  wha l e  mi grati ons , and the poss i b l e rel ati on  to i ce condi ti ons 1 •  

8 . 2  Feedi ng 

A maj or o i l -spi l l  has potenti al  adverse i mpl i cati ons to food-web 
organi sms , s uch as fi s h ,  wh i ch wha l e s  depend on for food . Al though feedi n g  
i s  cons i dered as gene ra l l y  un i mportan t i n  the Mackenz i e es tuary , whi te wha l es 
appare ntly feed i n  the i nte rmi ttent-use areas and travel routes . Whal es 
s houl d be sampl ed , i n  these areas , to determi ne the i r food habi ts and 
pre fe rences . Feedi ng  may al so  take p l ace i n  Amundsen Gul f ,  i n  the spri ng ,  
and wha l es i n  th i s  area shoul d a l s o  be s ampl ed . 

8 . 3  I ntra-Es tuary Movements 

Over the past fi ve years o f  ae ri a l  obs e rvati ons , general trends have 
been i denti fi ed  concern i ng the movements and d i s tri b uti on of  whal es wi thi n  
the Mackenz i e es tuary .  To provi de be tter pro tecti on  to wha l es duri ng  o i l 
and gas deve l opment , a more detai l ed unders tand i ng i s  necessary . Rad i o 
tracki ng of  i ndi vi dual wh al es i s  requ i red . 

A s tudy o f  the s pri ng  mi g rat i on of  wh i te whal es was undertaken i n  1 97 7  
by F .  F .  S l aney & Company L i mi ted for Fi s heri es a n d  Mari ne Serv i ce , 
Department o f  F i s heri es and the Envi ronment ;  a fi nal  report wi l l  be  
compl e ted i n  early 1 978 .  
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8 . 4  Popul ati on S i ze 

Popul ati on  s i ze i s  fundamenta l  to management and prote cti on . I n  
contrast to c l e ar water es tua ri es i n  the eas te rn Arcti c ,  the s i l t-l aden 
water of  the Mackenzi e Ri ve r  makes popul ati on estimates ve ry di ffi cul t .  
Studi es  of wha l e  behavi our i n  thi s es tuary are ne cessary to dete rmi ne the 
proporti on of  the wha l es at the s urface duri n g  any gi ven peri od of  time ; 
an accurate vi s i b i l i ty factor can then be appl i ed .  

8 . 5  Reproducti on 

I n  any harves te d  or o the rwi se-affected popul ati on , chan ges i n  
reprodu cti on may re fl ect i mportant trends i n  the popul ati on . A systemati c 
and l ong-term p rogram of  co l l ecti ng reproducti ve data from the nati ve 
ki l l s i s  requ i re d .  

8 . 6  Val ue o f  N i akunak Bay 

Ni ak unak Bay i s  a sensi tive area for whi te whal es duri ng  exp l orati on 
and deve l opme nt acti vi ti es . A detai l ed s tudy of whal es ' use of  thi s  
re gi on , i n  rel ati on to phys i cal /chemi cal factors , coul d expl a i n  the bas i s  
for the i r sel ecti on o f  and pre fe rence for th i s  area , and coul d furthe r 
our unde rs tandi ng  of  the i mpo rtance of  other concentrati on areas to 
wh i te wha l es . 2  

8 . 7  S ummer Occurrence of  B owheads and Whi te Whal es i n  the South­
eas te rn Beaufort Sea - Amundsen Gul f Regi on  

I nformati on on the di s tri buti on  and  abundance of  b owhead and whi te 
whal es i n  the south-easte rn Beaufo rt Sea - Amundsen Gul f re gi on i s  very 
l i mi te d .  A comb i nati on of aeri a l  surveys and a scheme for so l i ci ti ng 
the observati ons of  persons work i ng  i n  the area shoul d be empl oye d  i n  
a s tudy of  thi s  regi on . 

8 . 8  Acousti c Di s turbance 

The studies  of  underwate r  i ndus tri a l  noi se and whi te wha l e  
voca l i zati ons , conducted i n  1 9 76 ( Ford , 1 9 7 7 ) , i denti fi ed sounds whi ch 
cons ti tute the maj or  s ource of di s turbance to whi te wha l es . Further 
s tudi es of  i ndustri a l  noi se and poss i b l e  ways of reduci ng i t ,  shoul d b e  
undertaken . 

2 A s tudv of  wha l e  di s tri buti on i n  rel ati on to phys i cal /chemi cal  factors 
was undertaken i n  1 9 77  by F .  F .  S l aney & Company for Fi s he ri es & Mari ne 
Servi ce of  the Department of  Fi she ri es and the Envi ronment . A fi nal 
report w i l l  be compl e te d  i n  earl y  1 9 78 . 
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Date 

Ju ly  2 ,  1 972 

I I  

I I  

I I  

I I  

I I  

2 ,  1 9 72 

2 ,  1 9 72 

2 ,  1 9 72 

1 6 ,  1 9 72 

1 8 ,  1 9 72 

Sept . 21 , 1 972  

I I  21 , 1 972  

II  21 , 1 9 72 

II  21 , 1 972  

Ju ly  26 , 1 9 73 
I I  26 , 1 9 73  
I I  26 , 1 9 73 
I I  26 , 1 9 7 3  
I I  26 , 1 973  
I I  26 , 1 973  
I I  26 , 1 9 73  

I I  26 , 1 973  
II  26 , 1 97 3  
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A P P E N  D I X 1 

RESULTS OF  RECONNAI SSANCE SURVEYS 

1 9 72 - 1 9 76 

W .  HOEK 

Locati on  

Mi ddl e of  Shal l ow Bav to j us t . 
N . E .  o f  Sh i ngl e Poi nt  

1 5  mi l es W .  of  O l i vi er I s l an d  

1 0  mi l es N . W .  o f  P i tt I s l and  

Kendal 1 /Garry/Pe l ly I s l ands 
regi on 

near Ki d1 ui t Bay 

Eas t coas t Ri ch ards I s l and , 
N .  of  Hendri ckson I s l and 
near Herschel I s l and 

near Al as ka/Yukon borde r 

nea r  edge o f  pack , about 1 00 
mi l es E of  Poi nt Barrow , 
Al aska , 72°05 ' N ,  l 48°40 ' W  

near edge o f  pack i ce ,  E .  of  
above l ocati o n  

1 5  mi l es N of Cape Dal hous i e  

L i verpool  Bay 

Cape Dal hous i e  

nea r  Ba i l l i e I s l an d  

1 0  mi l es N . E .  Ba i l l i e I s l and  

N .  o f  Cape Bathurst 

Frankl i n  Bay ,  1 0  mi l es N .  of  
mouth o f  Horton Ri ver 

5 mi l es W . S .W .  o f  Cape Parry 

Harrowby Bay 

Observati ons 

1 , 000 wh i te wha l e s  

25 wh i te wha l es 

1 00 wh i te wha l es 

25 whi te wha l e s  

30-50 whi te wha l es ; 
1 wha l e  was tagged 

600 whi te whal es  headed 
N . W .  toward Pul l en I s l and . 
2 ,000 wh i te whal es headed 
Wes t  

20 bowheads not ori ented 
i n  any parti cu l ar d i recti on 

1 00 wh i te wha l es headed S .  

1 2  bowheads not ori ented 
i n  any parti cul ar  di recti on  

200- 300 whi te wha l es 

6 whi te wha l es 

25 wh i te wha l es 

1 0  whi te whal es movi ng  S .  

4 bowheads 

3 bowheads 

1 2  bowheads 

3 bowheads 

1 wh i te wh al e adul t wi th 
cal f 



Date 

Ju ly  26 , 1 9 73 
I I  26 , 1 9 73  

I I  26 , 1 973  

I I  26 , 1 9 73  
I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

26 , 1 9 73 

26 , 1 9 73  

26 , 1 9 73 

28 , 1 973  

28 , 1 9 73  

28 , 1 97 3  

28 , 1 973  

28 , 1 9 73  

28 , 1 9 73 

Sept . 1 9 , 1 9 73  

I I  

I I  

20 , 1 97 3  

20 , 1 973  
I I  20 , 1 973  
I I  20 , 1 973  

Ju ly  1 5 ,  1 9 74 

I I  1 5 ,  1 974 
I I  1 5 ,  1 974 

I I  1 5 , 1 974 

" 1 5 ,  1 9 74 
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Locati on  

Cape Dal hous i e  

Between Nuvorak  Poi nt  
and McKi nl ey Bay 

S .  and W .  of Hendri ckson  
I s l and 

near Hooper I s l and 

6 mi l es N . N . E .  Pe l l y I s . 

Ken da l l /Garry/Pe l l y 
I s l an d  reg ion  

Between Garry and  E l l i ce 
I s l ands 

Observati ons 

1 0  wh i te whal es 

1 00 wh i te wha l e s  

1 , 000 whi te wha l es 

200 whi te whal es  

200 whi te wha l e s  

1 00 whi te whal es 

1 , 500 - 2 , 000 whi te whal es 

5 mi l es N .  of Tuktoya ktuk , 25 whi te wha l es  
al ong coast 

6 mi l es N .  of Tuktoyaktuk , 25 wh i te wha l es  
a l ong coast 

Between Toker Poi nt  and 50 whi te whal es 
Warre n  Poi nt  

Warren Poi nt 1 00 whi te wh al es  

N .  of Hutchi son Bay 25  wh i te whal es 

4 mi l es S . W .  of  Atki nson 25 whi te whal es 
Poi nt 

N .  of  H oope r I s l and  

N . W .  Garry I s l and 

1 0  mi l es N .  K i ng Poi nt  

1 mi l e  N .  Hers chel I s . 

Lead ( 20 mi l es l on g ) , 
1 5  mi l es N .  Toker Poi nt 

Leads N .  of Pul l e n I s l and 

Fl oe- i ce between Garry I s . 
and Sabi ne Poi nt 

Mi dway between Ol i vi er I s . 
and Garry I s l an d  

Betwee n  Sh i n gl e  Poi nt  and 
mi ddl e of Shal l ow Bay 

1 dead femal e b owhead , 
32  fee t  l on g  

4 bowheads 

1 bowhead 

6 bowheads 

2 b owheads 

300 whi te wha l e s  

Scattered whi te whal es 

Scattered whi te wha l es  

2 ,000 whi te wha l es  

1 , 500 whi te whal es 



Date 

Ju ly  1 7 , 1 9 74 

II  1 7 ,  1 9 74 
I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

II 

I I  

I I  

1 7 , 1 9 74 

1 7 , 1 9 74 

2 3 ,  1 974 

2 3 ,  1 974 

23 , 1 9 74 

26 , 1 974 

28 , 1 974 

28 , 1 974 

28 , 1 9 74 

29 , 1 9 74 

30 , 1 9 74 

Sept . 1 1 ,  1 9 74 
I I  1 1 ,  1 974 

I I  1 1 , 1 974 

I I  1 1 , 1 974 

I I  1 3 , 1 9 74 

I I  1 3 , 1 9 74 

I I  1 3 , 1 9 74 

Ju ly  1 2 ,  1 9 75 

I I  1 4 ,  1 975 
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Locati on 

69 ° 52 I N ,  1 31 0 35 1 W .  

700N , 1 3P02 1 W .  

S .  of Hendri ckson I s . 

Large l ead 1 5  mi l es N .  
of  Toker Poi nt  

1 mi l e  N .  of  Kenda l l I s . 

Between Pul l en I s l and 
and Ki d1 ui t Bay 

Kendal l / Garry/ Pe1 1y 
I s l ands regi on  

Between Cape  Bath urs t 
& mouth of H orton Ri ver 

near Hendri ckson I s l and  

3 mi l es N .  of Pul l en I s . 

95 mi l es N .  of  Sh i ngl e 
Poi nt  

Just  N .  of Ken dal l I s . 

69°44 I N ,  1 32°03 I W .  

69 °52 I N ,  1 31 0 35 1 W .  

Atk i nson Poi n t ,  DEW­
l i ne Stat i on 

3 mi l es S . E .  o f  Cape 
Bath urst  

Mi ddl e of  Frankl i n  Bay , 
between mouth of Horton 
Ri ver & Cape Parry 

69 °45 I N ,  1 32°�J .  

Between Tuktoyaktuk 
& 69°45 I N ,  1 32 °W . 

Ti bjak  Poi nt 

Fran k l i n  Bay , near 
Horton Ri ver 

69°42 I N ,  1 32°68 I W .  

Obs ervati ons 

Remai ns of 1 bowhead 

Vertebra of 1 bowhead 

300-400 wh i te wha l es  

1 , 500 whi te whal es 

50 wh i te wha l e s  

Few hundred whi te whal es  

250 whi te wh al es  

300 wh i te wha l es 

300 whi te whal es 

2 bowheads 

1 5  adu l t bowheads , pl us  2 
cal ves ; 1 0  wh i te whal es 

1 whi te wh al e 

Carcass of 1 youn g  bowhead 

1 bowhead vertebra 

1 bowhead s ku l l 

1 bowhead , approx . 50 feet l ong , 
headed N .W .  i n  fl oe-i ce 

2 whi te wha l es ( 1  adul t ,  
1 i mmature ) 

1 bowhead - young mal e ,  
24 ft . 9 i n .  l on g .  

9 dead whi te whal es 

1 whi te wha l e - res ti ng  i ts 
head on the beach , but  swam away 
when the he l i copter appeared 

1 bowhead , 35  wh i te wha l e s  

Lowe r mandi b l e  of  adul t 
bowhead 



Date 

Ju ly  1 4 ,  1 975 
I I 1 4 ,  1 9 75 

I I  1 4 ,  1 975 
II 1 4 ,  1 975 

II 1 4 ,  1 9 75 

I I  1 7 ,  1 9 75 
II 1 7 ,  1 9 75 

I I  

I I  

I I  

I I  

I I  

I I  

1 8 ,  1 9 75 

1 8 ,  1 9 75 

1 8 ,  1 9 75 

1 8 .  1 975 

20 , 1 9 75 

2 1 , 1 9 75 
I I 2 1 , 1 9 75 
I I  

I I  
22 , 1 9 75 

22 , 1 9 75 

I I 2 3 ,  1 9 75 
I I 23 , 1 9 75 
I I 23 , 1 9 75  

I I  23 , 1 975 
II 24 , 1 9 75 

II 24 , 1 9 75 

I I 24 , 1 9 75 
II 24 , 1 9 75 
I I 24 , 1 9 75 

I I  24 , 1 9 75 
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Locati on 

69°43 I N ,  l 32 ° 35 I W .  

69 °45 I N ,  l 32 °03 I W .  

69 °45 I N , 1 32°W . 

Bay E .  of Toker Poi nt 

Between Toker Poi n t  and 
Atk i nson Poi nt  

Kugmal l i t  Bay 

Hendri ckson I s l and 

Kendal l /Garry/Pel l y  
I s l ands re gi on 

near W .  s i de Hoope r I s . 

1 0  mi l es N .  of  Shoal ­
wate r Bay 

1 0  mi l es N .  o f  Shi n gl e 
Pt . DEW- l i ne s tati on  
Fran kl i n  Bay 

Mouth of  Mason  Bay 

East Mackenzi e Bay 

N .  o f  Shoal water Bay 

8 mi l es S . E .  Hendri ckson 
I s l and  

Ti bj ak  Poi nt 

4 mi l es S . W .  Warren Pt . 

Wa rren Poi nt  

5 mi l es N . E .  Warren Pt . 

Lowe r Kugmal l i t  Bay 

3 mi l es S .  Pu l l en I s . 

1 mi l e  S .  Pu l l en I s l and  

Al ong  N .  s i de Hooper I s . 

Kenda l l /Garry/ Pe l l y 
I s l ands reg i on  

Lower Mackenzi e Bay 
( N . o f  Sh i ngl e Poi nt )  

Observa ti ons 

Bowhead carcass 

Bowhead s kul l 

Bowhead carcas s ( Same as one found 

20-30 whi te wha l es 

50 whi te wha l e s  

300-400 wh i te whal es 

1 8  butchered carcasses  of  
whi te wha l e s  

200 whi te whal es 

25 whi te whal es  

i n  1 9 74 )  

1 , 000 to  1 , 500 wh i te wha l e s  

2 5  whi te wh a les  

4 bowheads , 1 whi te whal e 

50 wh i te wha 1 es 

200 wh i te whal es 

500 whi te wh al es  

50- 1 00 wh i te whal es 

25 wha l e s  

1 2  wh i te wha l es  

1 2  wh i te wha l es  

25 wh i te wha l es  

200 whi te wha l es 

1 0  whi te whal es 

25 whi te wha l es 

50 whi te wha l e s  headed W & N . W .  

200 whi te wh al es  

1 , 500 wh i te wha l es 



Date 

Ju ly  26 , 1 9 75 

II 26 , 1 9 75 

II 26 , 1 9 75 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

I I  

5 ,  1 9 76 

7 ,  1 9 76 

7 ,  1 9 76 

1 0 ,  1 9 76 

1 4 ,  1 9 76 

1 4 ,  1 9 76 

1 4 ,  1 9 76 

1 6 ,  1 9 76 

1 6 ,  1 9 76 

1 6 ,  1 9 76 

1 6 ,  1 9 76 

1 6 ,  1 9 76 

1 6 ,  1 976 

1 6 ,  1 976 
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Locati on 

Es k i mo �akes , 
69°38 I N ,  1 31 005 1 W .  

near N . E .  s i de Bai l l i e 
I s l and 

Cape Bath urs t 

About 5 mi l es W .  of  
Tuktoyak tuk  runway 

About 8 mi l es W .  of  
Garry I s l an d  

N .  of  Shoa lwater Bay 
and Te nt I s 1  and 

Fran kl i n  Bay , near 
Bai 1 1  i e I s l  and 

Ti bjak  Poi nt 

69 ° 38 I N ,  1 3l o5 5 1 W .  

5 mi l es W .  o f  Warren 
Poi nt 

E .  coast  of  Ri chards 
I s . , from Hendri ckson I s . 
to Pul l en I s l and 

Hutch i son  ,Bay 

McKi nl ey Bay 

1 0  mi l es E .  Cape Pa rry 

W . of Bai l l i e I s l and  

Cape Bathurs t 

Kugma 1 1  i t Bay 

Observati ons 

52 whi te whal es  

1 bowhead , 50 whi te wha l e s  

1 0  whi te wha l es 

200 whi te whal es 

1 2  whi te whal es 

400 wh i te wha l es 

1 bowhead ; about 300 whi te 
wha l es headi ng N . W .  

1 50 wh i te wha l es 

1 00 whi te whal es 

30 whi te wha l es  

Sma l l groups of  whi te whal es 

Few wh i te whal es 

1 2  whi te wha l es 

50 wh i te whal es , i n  i ce 

1 2  whi te whal es 

A few wh i te whal es , s cattered 
i n  5 / 1 0ths i ce 

500 whi te wha l es w i th i n  1 mi l e  
o f  CCG s hi p ,  Nahetic 



Date 

Aug .  1 2 ,  1 970 

S umme r ,  1 97 1  
Aug . 26 , 1 9 71 

June 8 ,  1 9 73 
I I  

I I  
I I  

I I  

I I  

8,  1 973 

8,  1 9 73 

8,  1 9 73 

9 ,  1 9 73 

9 ,  1 9 73  

I I  29 , 1 9 73 

Ju ly  1 0 ,  1 9 73 

I I  1 1 , 1 973  

Sept 1 3 , 1 9 73 

July 8,  1 9 74 
II 1 3 ,  1 974 

APPENDI X 2 

I NCI DENTAL OBSERVATI ONS O F  WH I TE WHALES 
I N  THE SOUTHEAST BEAUFORT S EA : 1 9 70 - 1 9 76 

Locati on  Observati on 

35 -50 mi l es N of Bai l l i e Approx . 2 , 700-3 , 000 whal es 
I s l ands 

near Ho lman I s l and 1 pod of  unknown s i' ze 
Paul i ne Cove , Herschel I s . 26 wha l es 

7l o 37 1 3 I1 N , 1 26°09 I W 1 whal e  

700 34 1 N ,  1 25°W 1 5  wha l es 

7 1 oN , 1 25 °W 34 wha l es 

7l o N ,  1 25 ° 30 ' W  

2 0  mi l es S Sachs Harbour 

20 mi l es N .  Ba i l l i e 
I s l ands 

S of Cape Bari n g ,  V i ctori a 
I s l and , i n  E -W l ead , 3-4 
mi l es l ong by 200-400 yards 
wi de ,  so l i d  i ce cover a l l 
round 

6 mi l es N . E .  Campbel l  I s .  

near N . W .  shore of  
L i verpool Bay 

nea r  Hersc hel I s l an d  
70oN , 1 33 °W 

69°50 ' N ,  1 35°50 ' W  

approx . 1 00 whal es swi mmi ng 
i n  l ead 

30 whal es swi mmi ng N . E .  i n  
1 arge 1 ead  

2 wha l es swi mmi ng E i n  
narrow l ead 

approx . 42 whal es 

approx . 1 00 whal es , i nc l uding 
numerous cal ves of  unknown age 

approx . 400 whal es headed 
toward mouth of  Bay 

1 2  whal es 

8 wha l es  

severa 1 whal es 

Observer 

Dr . T .  W. Barry ,  CWS 

Dr . T .  G .  Smi th , FMS 
Mr . B .  Beck , FMS 

Mr . D .  Andri ashek , CWS 

Mr . D .  Andri as hek . CWS 

Mr . D .  Andri ashek . CWS 

Mr . D .  Andri ashek , CWS 

Mr . D .  Andri ashek , CWS 

Mr . D .  Andri ashek , CWS 

Dr . T . G .  Smi th , FMS 

Mr . J .  Lovri ty ,  FMS 

Dr . T .  W .  Barry ,  CWS 

Mr . J .  Goddard , FMS 

Mr . J .  Goddard , FMS 

-' 
o N 
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Date Locati on Observati on Observer 

Ju ly  1 5 ,  1 9 74 69°50 ' N ,  1 33°05 ' W  several whal es Mr . J .  Goddard , FMS 
II  1 5 ,  1 974 700 20 ' N ,  l 37°W 4 wha l es Mr . J .  Goddard , FMS 
II 1 6 ,  1 974 69 °50 ' N ,  1 33 ° 1 5 ' W  seve ra l wh a les  Mr . J .  Goddard , FMS 
II 1 7 , 1 9 74 69 °50 ' N ,  1 33 ° 28 ' W  hundreds o f  wha l es Mr . J .  Goddard , FMS 
II 1 7 , 1 9 74 700 1 0 ' N ,  1 33° 1 5 ' W several  wha l es Mr . J .  Goddard , FMS 
II 28 , 1 974 1 -4 mi l es S . E .  Cape 20-30 whal es 

Bath urs t 
II 29 , 1 9 74 700 35 ' N ,  1 36 °50 ' W  2 whal es Mr . J .  Godda rd , FMS 

Aug . 1 2 ,  1 9 74 5 mi l es N . E .  Cape 20+ wha l es 
Dal hous i e  

Ju ly  1 3 ,  1 975 N of  Hooper I s l and more th an 500 ; took  about Mr . J .  S .  Code 0 w 
2 hours for the group to 
pass 

I I  24 , 1 9 75 N . W .  of Hooper I s  40 - 5 0  whal es Mr . J .  S .  Code 

Aug . 4 ,  1 9 75 W end Hooper I s l and 200 whal es Mr . J .  S .  Code 
I I  5 ,  1 9 75 near Nuvorak Poi nt 

70ol 8 ' N ,  1 30 0 30 ' W  3 wha l es movi ng N . E .  Mr . F . E .  Stephenson , DOE 
I I  5 ,  1 9 75 30 mi l es S of Hol man f·lr . A .  Benson , 

I s . ,  Vi ctori a I s l and 2 wha l es movi ng S .  Kl ondi ke He1 i co�ters 
II 5 ,  1 9 75 N s i de of  Hooper I s . 30..,.50 whal es Mr . J .  S .  Code 
II 5 ,  1 9 75 30 mi l es N of  Cape 3 wh a l es mov i n g  N Mr . F . E .  Stephenson , DOE 

Dal hous i e ,  70040 ' N ,  
1 29°45 ' W  

II  6 ,  1 9 75 Pri nce of  Wa l es Strai t ,  2 5  whales  movi ng  S . W .  Mr. D .  Chamberl i n  
opp . Johnson Po i nt ,  
Banks I s l and 



Date 

Aug . 6 ,  1 9 75 

II 1 5 ,  1 975  

II 1 6 ,  1 9 75 
I I 1 7 , 1 975 

I I 20 , 1 9 75 

II 22 , 1 9 75 

Sept . 9 , 1 9 75 

J une 7 ,  1 9 76 

APPENDI X 2 - Page 3 

Locati on 

1 20 mi l es from Sachs Harbour 
on di rect l i ne to Tuk toyaktuk 

Al ong the coast , near Ki ng Pt . , 
Yukon , i n  5-mi l e  stretch 
centered on 69 °04 I N , 1 37°48 I W 

50 mi l es N o f  Toker Poi nt  

Brown ' s  Harbour , Cape Parry 

B rown ' s  Harbour, Cape Parry 

20 mi l es N . W .  Hoope r I s l and  

near Atki nson Poi nt 
69°56 I N , 1 31 0 21 ' W  

Al ong  edge o f  i ce curvi ng  
N . E .  and N from Bai l l i e 
I s l and  to about 1 5  mi l es 
S . E .  o f  Sachs Harbour 

Observati on 

6 wha les  ( one a cal f 
of  unknown age ) 
approx . 80 whal es headed 
N . W .  Some appea red to be 
feedi ng or pl ayi ng  

6-8 wh a les  

1 2- 1 5 wha l es movi n g  N ,  
400-500 yards offs hore 

1 whal e caught i n  seal ­
net 

3 wh a l es 

2 wha l es · 

221  wha l es , movi ng E 
and S . E . 

Observer 

Mr . A .  Benson , 
Kl ondi ke Hel i copters 

Mr . F . E .  Stephenson , DOE 

Mr . F . E .  Stephenson , DOE 

Mr . D .  S t .  Aubi n ,  Uni ve rs i ty 
of  Gue l ph 

Mr . D .  S t .  Aubi n ,  Uni vers i ty 
of Gue l ph 

Mr . A .  Benson , 
Kl ondi ke He l i copters 

Mr . K .  Pearson , 
Kl ondi ke Hel i copters 

Dr .  T .  W .  Barry , CWS . 

--' 
o � 



Date 

J une 8 ,  1 9 73  

J uly 1 4 ,  1 973 

II 29 , 1 974 

Se pt . 1 6 ,  1 9 74 

J une 30 , 1 975 

Ju ly , 1 9 75 

Aug . 5 ,  1 9 75 

II 1 5 ,  1 9 75 
( 1 245 h rs ) 

II  1 5 ,  1 9 75 
( 1 500 h rs ) 

II 22 , 1 9 75 

II 25 , 1 975 

I I  29 , 1 9 75 

APPENDI X 3 

I NC I DENTAL OBSERVATI ONS O F  BOWHEAD WHALES 
IN THE SOUTHEAST BEAUFORT SEA : 1 9 73 - 1 9 76 

Locati on  

71 ° 37 ' N , 1 26°09 ' W  

35 mi l es WSW o f  Cape 
Parry DEW- l i ne stati on 

Hoope r I s l an d  

Mackenzi e Bay 

Moore I s l an d ,  S . E .  
of Cape Parry 

Pri nce of  Wal es Strai t 
between Banks I s l an d  & 
Vi ctori a I s l and  

5 mi l es S o f  Nel son Hea d ,  
Ban ks I s 1  an d 

near Ki ng  Poi nt , al on g  
Yukon coas t ,  1 -2 mi l es 
offs hore 

nea r Ki ng Poi nt , al ong 
Yukon coas t ,  some very 
cl ose to sh ore 

20 mi l es NW of  Hooper 
I s l and 

30 mi l es N of Sh i ng l e  P t .  

NW o f  Garry I s l and , 
69 ° 38 ' N ,  1 36°08 ' W  

Observa ti on 

6 wha l es i n  8/ 1 0ths i ce ,  
wi th l arge l eads 

2 wha l es 

4 wha l es 

1 wha l e  

wha l e headed SSE 

1 0- 1 5 wha l es headed S 

5 wha l es s howi ng no 
di recti onal i nte rest  

Whal es , movi ng  SE  

Observer 

Mr . D .  Andri ashek , CWS 

Mr . D .  Andri ashek , CWS 

Decca pe rsonnel 

Mr.  J .  S co tt 

Dr . T .  W .  Barry , CWS 

Unknown , GSC 

Mr . A .  Benson , 
Kl ondi ke He l i copters 

Mr .  F .  E .  Stephens on , DOE 

7 whal es , movi ng SE ; Mr . F .  E .  Stephenson , DOE , 
some may h ave been part of  and Mr . A .  Benson , 
g roup of  3 seen earl i e r  i n  day Kl ondi ke He l i copters 

3 wha l es Mr . A .  Benson , 

Approx . 8 whal es 

5 - 1 0 whal es swi mmi ng W 

Kl ondi ke Hel i copters 

Mr . J .  Pearson , 
Kl ondi ke He l i copters 

Mr . T .  Drew , Bradl ey Ai r 
Servi ce 

o Ul 



Date 

Aug . 29 , 1 9 75 

I I 31 , 1 975 

I I  31 , 1 975 

Sep t .  2 ,  1 9 75 

I I  

I I  

I I  

I I  

2 ,  1 975 

6 ,  1 9 75 

9 ,  1 9 75 

8 ,  1 975 

Ju ly  1 9 ,  1 9 76 

Aug . 6 ,  1 9 75 

Aug . 1 0 ,  1 9 76 

I I  1 9 ,  1 9 76 

I I  30 , 1 976 
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Locati on 

35 mi l es N of Sh i ngl e P t .  
69°33 I N ,  1 36°47 1 W  

35 mi l es NNW of Garry I s .  
69°54 I N ,  1 36 °20 ' W  

Between  Shi ng le  P t .  and 
Sab i ne Pt . 

8 mi l es N of Pe l ly I s . ,  
69°47 I N ,  1 35 °46 1 W  

1 5  mi l es N of Hooper I s . , 
69°50 ' N ,  1 34°54 1 W  

Hers chel I s l an d  

4 0  mi l es N W  of Hooper I s .  

1 5  mi l es N of Pul l en I s . ,  
69 °57 I N ,  1 34 ° 39 1 W  

30 mi l es N Cape Bath urs t 

3 . 5 1 ( 4 mi l es ) N Deas 
Thompson Poi nt  . 
9 mi l es NE Hendri c kson 
I s l and  

3 mi l es NW  Be l uga Shoal 
( 4 mi l es NW Wa rren Pt ) 
nea r  Atk i nson Poi nt , 
5-8 mi l es from s hore 

Observati on Observe r 

2 wha les  resti ng  moti onl es s  Mr . T .  Drew , Bradl ey Ai r 
i n  water next to i ce-fl oe Servi ce 

1 wha l e  movi ng W Mr . T .  Drew , Bradl ey Ai r 
Servi ce 

4 wha les  movi ng SE . They Mr . D .  McWatt 
made several 1 0- 1 5 mi n ute 
di ves - may have been 
feedi ng 

1 wha l e movi ng E 

2 whal es movi ng  N 

25- 30 whal es movi ng  W 

1 wha l e movi ng  W 

4 whal es movi ng E 

1 wha l e  movi ng N 

1 whal e mov i n g  WSW 

6 wha l es 

1 wha l e  movi ng N 

About 40 whal es headed 
NE  

Mr . T .  Drew , Bradl ey Ai r 
Servi ce 

Mr . T .  Drew , Bradl ey Ai r 
Servi ce 

Mr . R .  Mackenzi e 

Mr . J .  Pearson ,  Kl ondi ke 
Hel i copters 

Mr . T .  Drew , Brad ley Ai r 
Servi ce 

Mr . K .  Gay , NTCL 

�1r .  K .  Gay , NTCL 

Mr . D .  Brode r ,  Okanagan 
He 1 i copters 

Mr . K .  Gay , NTCL 

Mr . G. Brui nsma , FMS 

...... 
o 0'1 



Date 

Sep t .  2 ,  1 976 
I I  1 6 ,  1 976 

l ate Aug . 1 975 

1 ate July 1 9 76 

APPEND I X  3 - Page 3 

Locati on 

Brown ' s  Harbour , Cape Parry 

1 0  mi l es NW Atk i nson Poi nt 

Stanton 

Stanton 

Observati on 

1 wh al e headed N 

1 wh al e movi ng NW 

1 0  wha l es movi ng pas t 
Stanto n , heade d  toward 
Anderson Ri ver 

30-40 whal es  movi ng  pas t 
Stanton , headed toward 
Anderson  Ri ver 

Observer 

Dr . T .  G .  Smi th , FMS 

Mr . J .  Cooper ,  I OL 
Mr . Jorgen E l i as 

Mr . Jorge n  El i as 

-oJ 
o "'-J 



Date 

Aug . 25 , 1 974 

Sept . 3,  1 9 74 
II  1 1 , 1 974 

May 1 4 ,  1 975 

I I  28 , 1 9 75 

June 5 ,  1 9 75 

I I  1 5 ,  1 975 

I
I 1 5 ,  1 9 75 

I I  1 5 ,  1 9 75 

I I  26 , 1 975 

Ju ly  3 ,  1 9 75 

I I  9 ,  1 975 

APPENDI X  4 

OBSERVATI ONS OF WHALES I N  THE BEAUFORT S EA 
BY L GL LTD . ( 1 9 74 - 1 9 76 ) 

Locati on  

Near Cape Dal hous i e  

West  o f  Sh i ngl e Poi nt  

Al ong transect 23 ( between 
Sh i ng l e  Pt and Sab i ne Pt . 

280 km N of  Hers chel  I s .  

20 km N of  Komakuk Beach 

45 km NNE of  Komakuk 
Beach 

60 km N of Komakuk  Beach 

1 75 km N of Sh i ngl e Poi nt 

90 km N of  Shi ngl e Poi nt 

Observati on  

6 - 7 whi te wha l es headed W 

2 bowhe ad wha l es 

1 bowhead whal e 

9 wh i te whal es i n  open i ng  i n  the 
i ce ;  coul d have travel l ed through 
smal l l eads . No l arge amounts o f  
open water 

1 whi te whal e ,  i nterface between  
sol i d  shorefa s t  i ce and  pack i ce 
contai ni ng  smal l cracks and hol es 

bowhead wha l e  i n  l arge l ead 

1 whi te whal e i n  l arge l ead i n  
pack i ce 

8 whi te whal es mi l l i ng about i n  
a pod i n  a sma l l area of ope n 
water 

1 whi te wha l e  i n  l arge l eads 
outs i de of  shorefas t i ce 

50 km NNE of  Komakuk Beach 1 wh i te wha l e  i n  open water 
between l arge pan and pack  i ce 

50 km N of  Herschel I s . 2 whi te whal es at pack i ce/ 
open water i nte rface 

21 0 km N of Sh i ng l e  P t .  1 wh i te whal e i n  open water 
wi th s cattered pans 

Obse rver 

W .  Kos k i  

W .  Koski  

W .  Kos k i  

S .  R .  Johnson 

S .  R .  Joh nson 

S .  R .  Johnson 

S .  R .  Johnson 

S .  R .  Johnson 

S .  R .  Johnson 

S .  R .  Johnson 

S .  R .  Johnson 

S .  R .  Joh ns on 

--' 
o 00 
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Date Locati on Observati on Observer 

July 9 ,  1 975 70 km N .  of  Pel ly  I s l and 1 8  wh i te wha l es i n  open water S .  R .  Johnson 
wi th sma l l amounts o f  fl oat-
i ng i ce 

Sept . 5 ,  1 976 2 mi l es E Ki ng Poi nt , 2 bowhead whal es W .  Kos k i  
l - l �  mi l es offs hore 

II 5 ,  1 976 3 mi l es E Ki ng  Poi nt , 4 bowhead wha l es W .  Kos k i  
1 �-2  mi l es offshore 

II 5 ,  1 976 2 . 5  mi l es E K i ng Poi nt , 2 bowhead wha les  W .  Kos ki  
l - l �  mi l es offshore 

II 6 ,  1 976 2 mi l es W Shi ng l e  Poi nt 1 bowhead wha l e  W .  Kos k i  
II  6 ,  1 976 Between C l a rence Lagoon 1 bowhead wha l e  W .  Kos k i  -' 

and Komakuk  Beach DEW- 0 � 
l i ne Stati on , 1 /8th 
mi l e o ffshore 

II 1 2 ,  1 9 76 Mi ddl e of  transect 31  2 bowh ead whal es W.  Kosk i  
( W .  Ki n9 Poi nt)  

I I  1 3 , 1 9 76 Betwee n Sh i ng l e  Poi nt 33 bowhead wha l es W .  Kosk i  & T .  Watmore 
and Kay Poi nt 

II  1 9 ,  1 9 76 1 mi l e  W Ki ng Poi nt 4 bowh ead whal es W .  Kos k i  



Date 

August 3 
I I  5 
I I  7 

II 1 0  

I I  1 5  
I I  31 

- 1 1 0  -

APPENDI X 5 

OBSE RVATIONS OF BOWHEAD WHALES ( 1 9 76 )  
BY F .  F .  SLANEY & COMPANY LTD . 

Locati on Number 

8 mi l es NW of Toker Poi nt  1 

20 mi l es E o f  Pu l l en I s l and 1 

9 mi l es NW of  Toker Poi nt 1 

1 1  mi l es NW of  Toker Poi nt  2 

9 mi l es N o f  Toker Po i nt 1 

Between Wa rren Poi nt and 20 - 30 
Atk i nson Poi n t  

4 mi l e s  NW o f  Toker Poi nt  4 

9 mi l es N of Toker Poi nt  1 

9 mi l es NW of  Toker Poi nt  2 

1 6  mi l es E o f  Pul l e n  I s l and 1 

1 8  mi l es E o f  Pul l en I s l and 1 

Just  off Cape Dal hous i e  1 

North of  Pul l en I s l and  3 

Obse rver 

M .  Fraker 

M .  Fraker 

M .  Fraker 

M .  Fraker 

M .  Fraker 

M .  Fraker 

M .  Fraker 

M .  Fraker 

M .  Fraker 

M .  Fraker 

M .  Fraker 

M .  Fraker 

R .  Ol ms ted 



Date 

Fal l and wi nter 
1 966- 1 967  

mi d-July 1 973 
approx . 

Ju ly  22 , 1 9 73 

Aug . 3 , 1 973 

II  1 7 , 1 974 

Ju ly  31 , 1 9 75 

J ul y  27 , 1 975 

II  24 , 1 975 
II  25 , 1 9 75 

II  26 , 1 9 75 

Aug . 1 7 ,  1 975 

APPENDI X  6 .  

I NC I DENTAL OBSERVATI ONS O F  WH ITE WHALES 
IN ESKIMO LAKES , 1 966- 1 96 7 ;  1 973- 1 9 76 . 

Locati on  

Southwes te rn Esk i mo Lakes 

E s k i mo Lakes 

Arcti c B i o .  Stati on Camp 

3-4 mi l es W of Arcti c B i o .  
Stati on Camp 

69° 50 ' N ,  1 33° 25 ' W  

69 °05 ' N ,  1 32°45 ' W  

7 -8 mi l es W o f  Arcti c 
B i o .  S tati on Camp 
69 °34 ' N ,  1 31 °40 ' W  

Arcti c B i o .  Sta . Camp 

Arcti c B i o .  S ta .  Camp 
69 ° 35 ' N ,  1 31 ° 1 5 ' W 

6 mi l es W o f  Arcti c  Bi o .  
Sta . Camp 
69°32 ' 30 " N , 1 31 °39 

69 °06 ' N ,  1 32°50 ' W  

Observati on 

Many observati ons of  up to 50 
wha l es whi ch eventual ly  
pe ri s hed i n  the  i ce 

Large numbers of  whal es 

6 wha l es headed  E .  

1 wha l e  headed E .  

About 1 0  whal es 

Large group of  wha l es , wi dely  
di s persed , poss i b ly  the s ame 
group s een on Ju ly  27  

Approx . 1 25 wh al es 

20- 30 wh a l es movi ng W 

Approx . 30 wh a l es i n  two pods , 
movi n g  W 

Approx . 1 50 wh al es 

Approx . 50  wha l e s  

Source 

Hi 1 1 , 1 96 7  

S l  aney , 1 9 74 

Mr . J .  Lovri ty ,  FMS 

Mr . J .  Lovri ty ,  FMS 

Mr . B .  Smi l ey ,  FMS 

Frake r ,  1 9 76 

Fraker , 1 9 76 

Mr . M .  Foy , FMS . 

Mr . J .  Lovri ty ,  FMS . 

Dr . J .  A .  Percy , FMS 

Mr . F .  E .  Stephenson , 
DOE , & Mr . P .  Sorenson , 
Akl avi k Flyi ng  Servi ce 

--' 
--' 
--' 



Date 

Ju ly  1 9 ,  1 975  

Aug . 5 ,  1 9 75 
I I  20 , 1 9 75 
I I  9 ,  1 976 

Aug . 1 & 2/ 76 
I I  8 ,  1 976 

Locati on  --

Arcti c B i o .  Sta . Camp , 
69 ° 35 I N ,  1 31 0 1 5 1 W 

Arcti c .  B i o .  Sta . Camp 

Arcti c B i o .  Sta . Camp 

69° 1 0 ' N ,  1 32 ° 30 ' W 

Sauni ktook 

Sauni k took 

APPEND I X  6 - Page 2 

Observati on  

20-25 whal es movi ng W 

25-35 whal es movi ng E 

1 50-200 wha l es movi ng E 

Approx . 1 0  wha l es , pos s i b ly  
2 were cal ves of unknown age 

Approx . 6 wha l es 

Approx . 20 wha l es  

; . , ;  

Source 

Mr . J .  Lovri ty ,  FMS 

Mr . J .  Wal bri dge , FMS 

Mr . J .  Wal bri dge , FMS 

Mr . D .  Wood & Mr . M .  Wood , 
Canadi an Hydrograph i c  
Servi ce 

Fraker ,  1 97 7  

Fraker , 1 977 

--' 
--' 
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APPEND I X  7 

L I M ITATI ONS ASSOC IATED W ITH EST I MATI NG  WH I TE WHALE NUMBERS 

The envi ronment o f  the Macke nzi e es tuary and the behavi our of  the 

the an ima l s i mposes certai n constrai nts on efforts to est imate numbe rs o f  

wh i te wha l es . The fo l l owi ng  di s cuss i on i denti fi es  some of  the di ffi cul ti es , 

and the approaches wh i ch have been used to cope wi th them : 

1 .  The very turb i d  water al l ows on ly  thos e an i mal s at the s urface to be 

counted ; ani ma l s be neath the s u rface a re comp l e te l y  i nvi s i b l e .  

Sergeant ' s  ( 1 973 )  observati ons at Churchi l l ,  Man i toba , i ndi cated that 

whal e s  spent about one-th i rd of thei r ti me at the surface and two ­

th i rds bel ow .  Therefore , Sergeant appl i ed a vi s i b i l i ty factor of 3 ,  

by whi ch the numbe r o f  ani mal s seen duri ng aeri al  s urvey i s  mul ti p l i ed 

to obtai n an esti mate of the total i n  the area cove red . Th i s  

vi s i b i l i ty factor assumes that the behavi our o f  the whal es i n  the 

Mackenz ie  estuary i s  s i mi l ar to that of the wha l es observed at 

Church i l l , and that the observer v iews any g i ven  area for on ly  an 

i nstan t .  The degree of s i mi l ari ty of behavi our between wha l es i n  the 

Mackenzi e es tuary and that at Church i l l  i s  unknown but , wi thout 

i nfo rmati on to the contrary ,  i t  i s  re asonabl e to assume that  i t  i s  

s i mi l ar .  I n  order to gai n a maxi mum amount o f  i nformati on on  both 

di s tri b uti on  and ab undance , as l arge an area as feas i b l e ,  i ns tead of a 

narrow s tri p ,  wi l l  be vi ewed from the a i rcraft - as has been the 

s tandard method i n  our previ ous studi es ( e . g .  Fraker ,  1 9 7 7 ) . Dependi ng 

on  weather condi ti ons , any gi ven area i s  vi ewed for approx i mate l y  1 0  to 

1 5  seconds . The greater the pe ri od o f  observati on , the greater the tendency 

toward ove r-esti mati on o f  whal e numbers . To compens a te for th i s  

tendency , the s tandard vi s i b i l i ty factor has been reduced from 3 to 2 

( Frake r ,  1 9 77 ) . 

2 .  Weather condi ti ons , especi al l y  wi nd and fog , can greatly i nfl uence the 

abi l i ty to see wha l es . Whi tecaps on the wate r ,  created by w i nd ,  are 
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part i cul arl y  d i s tracti ng . Rough wate r  may a l so a ffect  the behavi our 

of whal es , and the i r v i s i b i l i ty .  Gl a re from bri ght  sun  can l i mi t the 

observati on  a rea . Low c l oud and fog someti mes  precl ude surveyi ng some 

areas . Popul ati on  esti mates wi l l  be l i mi ted  to those days when weather  

cond i ti ons do  not  i mpose seri ous l i mi tations . 
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