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INTRODUCTION
Volume 3B of the Environmental Impact Statement
provides the environmental setting for the marine
shipping corridor which lies to the east of the Beaufort Sea. The region extends from approximately
Banks Island through Viscount Melville Sound,
Lancaster Sound. Baffin Bay and Davis Strait. to 60”
north latitude in the Labrador Sea (Figure I).
Emphasis has been placed on those subjects deemed
to be most relevant for the purposes of assessing
possible impacts of shipping operations on the environment (Volume 4) and for addressing associated
socio-economic issues (Volume 5). The information
has also been used to evaluate the potential impacts
of hypothetical major oil spills originating from ships
(Volume 6). and to identify future research and monitoring proposals (Volume 7).
In atcordance with the EARP guidelines, the information presented has been summarized as much as
practical. while recognizing the importance of providing sufficient detail to permit a satisfactory evaluation to be completed. For information on the
Beaufort Sea portion of the eastern shipping corridor

and the western corridor, the reader is referred to
Volume 3A. Additional information is provided in
various supporting documents to the Environmental
Impact Statement, as well as the literature cited in the
text.
Volume 3B was prepared by the proponents with the
assistance of several environmental consulting firms.
Major external contributors included:
LGL Limited Marine Birds
Mammals
Fish
Lower Trophic Levels
Resource Use
Special Areas
D.F. Dickens Engineering Consulting
Ice

-

Meteorological and Environmental
Planning Ltd (MEP) Surface Weather and Wind Waves

6C

FIGURE

1

38 and 3C.

Approximate

boundaries

of the three geographic

regions described

in the Environmental

Setting,

Volumes 3A,

Arctic Sciences Limited Water Masses and Their Movements
Woodward-Clyde
The Shores

Consultants -

ESL EnL4ronmental Sciences Limited General Editing

In-house expertise and pro-iect co-ordination was
pro\.ided by scientists and specialists from Dome
Petroleum Limited. Esso Resources Canada Limited
and Gulf Canada Resources Inc.

1.1 ICE

CHAPTER 1
MARINE PHYSICAL
ENVIRONMENT

Marked regional differences in ice conditions occur
within the proposed eastern tanker corridor through
the Northwest Passage as a result of oceanographic
factors and geography. Due to these differences. ice
conditions are described separately from west to east
for Prince of Wales Strait. Viscount Melville Sound,
Barrow Strait. Lancaster Sound, Baffin Bay and
Davis Strait. This is the principal or preferred tanker
route from the Beaufort Sea. There are two secondary branches to the preferred route. One branch
could route tankers around the west side of Banks
Island and through M’Clure Strait instead of through
Amundsen Gulf and Prince of Wales Strait. The
other could route tankers through Prince Regent
Inlet, Fury and Hecla Strait and Foxe Basin. bypassing Lancaster Sound and northern Baffin Bay (see
Section 1.4 regarding bathymetric constraints on this
branch). Ice conditions for these optional branches
are also described.

The following sections summarize existing information on the physical environment of the marine shipping corridor through the Northwest Passage(Figure
l-l). The information presented here and in Chapter
2 forms part of the background for assessing the
potential impacts of commercial shipping and associated activities in the region (Volume 4).
Separate sections review ice conditions. surface
weather and wind waves, water masses and their
movements. bathymetry and the shore zone character of the region. For information on the Beaufort
Sea portion of the eastern shipping corridor and the
western corridor, the reader is referred to Volume
3A: Additional information is available in various
supporting documents to the Environmental Impact
Statement as well as the literature cited in the text.

GREENLAND

NORTHWEST
TERRITORIES
LABRADOR
HUDSON

FIGURE

l-l

Approximate

boundarles

BAY

of the Northwest

Passage region described

1.3

in Volume 36.

SEA

still some movement of the ice well into November.
and refrozen leads of thin ice have been observed on
satellite imagery as early as May (Dickins. 1978).
Even in a poor ice year such as 1974. distinct eastwest leads have been observed about 10 km apart
between Victoria and Melville islands in late September. If such leads remained through freeze-up.
transits through areas of high concentrations of old
ice would be easier for icebreaking vessels.

A summary of ice conditions along the preferred
route is shown in Figure 1.1-l.
1.1.1 PRINCE

OF WALES

STRAIT

In winter. Prince of Wales Strait is expected to have
mostly landfast first year ice. with multi-year ice
concentrations ranging from 4/lOths in the area
north of the Princess Royal Islands to less than l/IO
in the southern portion of the Strait. There is a 30%
probability of encountering winter multi-year ice
concentrations of 6/lOths in the northern strait.
compared to a less than 570 chance of similar conditions to the south. Prince of Wales Strait does not
contain any old ice indigenous to the area in the
winter. There have been no studies of ice surface
roughness in the strait. although aerial photographs
show a relatively featureless flat ice cover in the
south, progressing to ice with about 1 ridge/km in
the nfirthern Prince of Wales Strait.

The winter ice cover in the sound generally does not
move from mid November until late July. Consequently, first year ridges are formed early in the
growth cycle. An overflight in 1978 indicated 1.5
ridges/km in northern Viscount Melville Sound
(INTERA. 1978). During the same year, an east-west
ice traverse between Resolute and Bridport Inlet
documented first year ridge frequencies of less than
0.2 ridges/km. Mean ridge height was 1.9 m and
mean keel depth of these ridges was 6.3 m with a
maximum keel depth of 10.3 m. For these first year
ridges, the ice was consolidated to a depth of only 4 m
leaving the remaining 70% of the submerged ice in
the form of unconsolidated blocks. In addition. ice
roughness generally decreased moving west from
Barrow Strait (Edwards et al.. 1978).

A maximum winter first year ice thickness of 200 to
210 cm can be expected in these waters due to its early
stabilization in the confines of the narrow channel in
the fall. This isabout 30cm thicker than typical ice in
the Beaufort Sea transition zone (Hoare. 1980).
Prince of Wales Strait breaks up from south to north
beginning in mid July. Starting in August and
becoming worse in September, old ice from Viscount
Melville Sound can temporarily clog Prince of Wales
Strait with floes up to 15 km in diameter (Dickins,
1978).

An April 1979 north-south traverse between Melville
Island and Victoria Island showed two distinct ice
zones (Markham. 1980). The southern most stretch
of 65 km was composed primarily of very distorted
multi-year ice. Typical horizontal ridge keel spacings
were in the range from 30 to 50 m, with most keels
varying in depth from 2.5 to 5 m. Ice thickness was
greater than 3 m in 51% of the areas examined. Ice
less than 2 m thick (assumed to be first year ice)
covered only 9% of this southern section. The northerly 60 km of the traverse was over mainly second
year ice, with only 5% of it being thicker than 3 m
(Markham, 1980).

Some old floes continue to move south into the strait
after new ice has started to form in the northerly
sections in late September. This drift of old ice gradually decreases until the expected winter ice composition in the strait is reached in mid October. The
earlier solidification of the northern strait (by up to
two weeks) effectively prevents the drift of much old
winter ice into the southerly two-thirds of the strait.
1.1.2 VISCOUNT

MELVILLE

The only known multi-year floe size data were
extrapolated from an October photo-mosaic of
Southern Viscount Melville Sound (NORCOR, 1977).
At this time, the ice concentration was 6/lOths, consisting of old ice. Thirty-five percent of the 1,020 floes
examined were less than one shiplength in diameter.
However, over half the old ice present was in the
form of IO floes with a diameter greater than 5 km
(NORCOR, 1977).

SOUND

Viscount Melville Sound has consistently higher
multi-year ice concentrations and less open water
than any other water body along the main eastern
tanker route. The western end of the sound has the
most severe winter ice conditions along the entire
route. Summer ice concentrations in these waters
rarely drop below 6/lOths, and then only for several
weeks. Multi-year ice is heaviest along the most
southerly 30 km of the sound. with old floes averaging about 5 km in diameter and some as large as 40
km in diameter. Between 1960 and 1977, there was
considerable summer open water in the western part
of Viscount Melville Sound in only three years (1962,
1963, 1971). In spite of this heavy ice pack, there is

Break-up in Viscount Melville Sound begins in early
August within 20 km of the northern shore. Ice in the
western end starts to fracture about two weeks later,
and break-up progresses to the centre of the sound by
mid September. During the short summer, old ice
tends to drift south east through the sound at a speed
of about 6 km/day (Marko, 1977). Ice concentrations decrease below 5/lOths for short periods. but
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are experienced in Viscount Melville Sound and the northern exit of Prince of Wales Strait.

1.1-l

1.5

N

cri\ route. A shift to an arbitrary central track would
increase aLperase multi-year ice concentrations to
over 6/lOths aion, 0 the entire Viscount Mei\~iiir
Sound route.

large daily changes in concentration are common
depending on local winds. In some years in September, a band of open water about 20 km \+ide may
extend westward along the Melville Island shore past
Bridport Inlet (Plates 1.1-I and 1.1-2). At this time,

1.1.3 BARROW

STRAIT

In Barrow, Strait there is a transition of ice t!pch.
from the reiati\.ei!, static older winter sheer In \‘iscount .Meiviiie Sound to the dknamic first Lear ice of
Lancaster Sound. There is a &id \+inter dcr&trcatlon
between landfast and mo\ling ice \t,hich most ot’tcn
fails at 90” W longitude. betu,ecn Max~eii Bit> on
Devon Island and Prince Leopold Island (piacenames are sho\+,n in Figure 1.i-2). Howe\.cr. there
can be \\ide fluctuations in the position of the iandt‘rlst ice edge. ranging from 95”W near Resolute in
1964. 1974 and 1976. to about 82”W offNa\.y Board
Inlet in 1970. 1978 and 1979 (Sowden. 1980). Figure
1.i-3 sh0ti.s break-up and freeze-up ice conditions
obseri.ed in Barrou. Strait and Lancaster Sound during 1975 and 1976. There are two distinct ice 7ont’s in
Barrow Strait. Between Resolute and Max~cii Ba?,.
ice is oni) slighti! more sel’ere than in the l\‘cst end of
Lancaster Sound. Normally continuous ice co\ers
Barrow Strait from late No\vember until earl! .Jui!,.
The eastern end of Barrow Strait acts as ;I \\intcr
source of new ice m*hich subsequenti!, drifts into Lancaster Sound and Baffin Bay. West of Resolute.
conditions are more severe. The small islands such as
Young.
Lowtherand Griffith tend to stabilize the ice.
and iead to a relatively earl\ consolidation u~uaii!~ in
October. as well as delayed brcah-up in Iatc .Jui>
(approximately 3 weeks after the eastern strait brcakup). Maximum first year ice thickness in Barrow
Strait is about 200 cm. with thinner ice occurring
tourards the east. as a result of its later consolidation
in the early winter.

PLATE 1.1-l
Open water in northern
Vmount
Me/v/l/e
Sound shown m a LANDSA T photograph,
30 August 1976
(Courtesy: John Ma&o).

the channels to the north can open sufficiently to
ailon, a stream of- old ice to move south through
Byam Martin Channel into the northern reaches of
the sound. However, such an influx of significant
quantities of old ice into the sound from the Sverdrup
Basin is a spasmodic event. Such an influx did occur
in September 1962 when the ice island T3 and muitiyear floes moved south to create a partial block that
winter along the northerly shipping route (see Figure
1.1-2). Again in September 1977. a large multi-lear
plug in Byam Martin Channel broke free. allowing
many old floes to congest Viscount Melville Sound.
Normally in September. multi-year ice from the
north drifts south. Then driven further south by
prevailing winds in early October. a 10 to 20 km wide
band of predominantly first year ice is aiioned to
form south of Melville Island stretching as far west as
Bridport Inlet (Plate 1.1-3).

Multi-year ice in northern Barrow Strait does not
nor-mail> present any obstacle to weinter navigation.
The western part of the strait, due to its proximity to
Viscount Melville Sound. has about twice as much
old ice as the area between Resolute and Maxwell
Ba!. However. actual multi-year concentrations arc
onlj about 1110th . with less than a 5% probability of
exceeding 71 IOths at any time of’ year. Southern Barrow Strait normally contains between 4/1Oths and
6/10ths ofold ice from October to December (Arctic
Pilot Pro.ject. 1980).

Ice conditions in Viscount Melville Sound from June
to October have been evaluated along four routes
connecting Prince of Wales Strait and Barrow Strait.
using a criterion of minimum old ice encounter
between 1972 and 1980 (Figure 1.1-2). Of the fif‘ty
occasions examined, a northeri> route uouid have
been chosen 58% of the time. central Viscount Meiviile Sound 24% of the time. and the direct shortest
route 18% ofthe time(Piate 1.1-4). Asoutherl? route
offered definite advantages only once. during the
winter of 1980-81. Tabiel.l-I showrs that conditions
generally improve from west to east along the north-

First year ridges in Barrow Strait have a similar
geometry and are consolidated much like those
f‘ound in Viscount Melville Sound. Aerial survcjs b>
INTERA (1980) showed wide dif-ferences in the
number of first year rid_cesper km between obscrvations in 1977 and 1978. There was also a distinct
trend toward increasIng ridge frequency in an casteriy direction through Barrow Strait. from winter
1.6

Alternate tanker routes MI Viscount Me/w//e Sound (Source: Dickins. 1987a). Using a criterion of minimum old
FIGURE 1 .l-2
ice encounter between 1972 and 1980. the north route would have been chosen 58% of the time, the central 24% of the time,
and the direct shorfest route 78% of the trme. The south route was best on/y once, in the infer
of 1980-87.
.
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PLATE 1.1-2

Open water off Melville

Island in northeastern

M’Clure

1.7

Strait near Dundas

Penmsu/a,

/ate August,

7967.

PLATE 1.1-3

First year ice in northwestern

Viscount Melville

Sound in April, 1968.

TABLE

1.1-l

VISCOUNT
MELVILLE SOUND ICE CONDITIONS
ALONG THE NORTH ROUTE SHOWN IN FIGURE 1.1-2

Break-Up
Dates

Section

E. Viscount
Melville
(Lowther I. to

AuglO+lO

Mean Wlnter
Multi-year
Cont. /lOth

Freeze-Up
Dates

Sept 28 +, 12

3

Probablllty
of
Multi-year
Cont. >6/10ths

Maximum
Flrst Year
Thickness
(cm)

.12

200

Byam Martin)
Central Viscount
Melville
(Byam Martin to
Bridport)
N.W. Viscount
Melville
?Bridport to
C. Clarendon)
W. Viscount
Melville
(Melville I. to
Pr. of Wales Str.)
Source:

Dickins,

Aug 17 + 16

Sept +, 10

.08

205

Aug 25 2 30

act 1 + 20

.27

205

Aug 25 + 20

Sept 15 * 10

.7

200

1981 a

means of 1.8 to 4.5 ridges/km. respectively. Mean
ridge heights ranged from 0.92 to 1.13 m. smaller
than those in the Beaufort Sea.

observed west of 86” (Figure 1.1-4). Only on rare
occasions have icebergs been sighted west of Wellington Channel (Milne and Smile). 1978).

Although break-up in eastern Barrow Strait normally begins in May when ma.jor north-south cracks
occur. ice concentrations do not fall below 5/lOths
until early July (NORCOR, 1977). Eastern Barrow
Strait experiences both an earlier and much more
variable break-up time than the western strait.
Between 1961 and 1974, eastern break-up dates
ranged from March 20( 1974) to July 20( 1967). while
equivalent dates for the western section were between
July lO( 1962)and August 20( 1965)(Lindsay, 1977).
Even in the least ice months of August and September, the strait south of Cornwallis Island has
average ice concentrations greater than 4/lOths,
while at the same time. the east end has less than
2/lOths ice cover (NORCOR. 1977).

1.1.4 LANCASTER

SOUND

The Lancaster Sound ice regime is much more
dynamic throughout the year than in the rest of the
Northwest Passage. In December and January, the
ice in Lancaster Sound is similar in many respects to
the ‘North Water’ of Baffin Bay. Both have open
water and thin ice where the general water flow is
away from a stable and landfast edge. In Lancaster
Sound. the longitude of this edge varies from year to
year but its most usual position is across the sound
between Prince Leopold Island and Maxwell Bay.
Throughout the winter new ice forms east of the
landfast ice edge and drifts with prevailing currents
toward Baffin Bay (Figure l-l-3). Until early January. ice in Barrow Strait and Wellington Channel can
also contribute some ice to the sound. Prince Regent
Inlet. which usually does not have a landfast edge
across its entrance until April, acts as the second
most important source of new ice in Lancaster Sound
throughout much of the winter.

In summer, the ice in Barrow Strait generally drifts to
the east at speeds of‘about 12 km/day (Figure 1.1-3).
As in Viscount Melville Sound, pack ice tends to
concentrate toward the south shore where the fastest
eastward drift rates occur (Marko. 1977).
Icebergs occur infrequently in Barrow Strait, with
less than 65 of I .400 icebergs sighted betw.een 1958
and 1976 in the Lancaster Sound region being

During a typical winter in Lancaster Sound, average
ice thicknesses can be up to 200 cm near the 1andfBst
1.9
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FIGURE 1.1-3 Ice freeze-upandbreak-uppatterns
in Barrow Strait andLancasferSound
in 1975 and 1976(from Milneand
Smiley, 1978). From /ale November until mid June a landfasf ice edge forms in Barrow Strait or western Lancaster Sound. Its
usual poWion IS between Prince Leopold /s/and and Maxwell Bay. The net ice drift m Lancaster Sound in a// seasons is
eastward into Baffin Bay. (Continued on the next two pages.)
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Percentage of icebergs recorded by area wlthm Lancaster Sound durmg 1958-1976 ice patrols. (Source:
FIGURE
1.1-4
Mllne and Smrley, 7978). Icebergs occur infrequently In Barrow Strait. Most Icebergs move westward past Cape Sherard. then
most turn south and leave Lancaster Sound eastward along the north shore of By/of Island.

ice edge in the west. to a complete range of thicknesses further east. described as niias and white ice.
For- example, in Lancaster Sound ice thicknesses
observfed during the Manhattan vro!age in May 1970
ranged from 25 to 168 cm (Billelo and Bares. 1972).

westward past Cape Sherard on Devon Island at drif‘t
rates up to 50 km/day. The majority’ of these bergs
turn south b>athe time they reach 84”W. and leave
Lancaster Sound from the east along the north shore
of B>lot Island. However. many icebergs get caught
in a complex series of current gyres in the centrc of
the entrance to Lancaster Sound f‘or a week or more.
before finally being carried out into Baf’fin Bay.

Winter multi-bear ice concentrations in Lancaster
Sound are typically Lessthan 1110th. with the bulk of
this ice being concentrated in the middle and southern portions of the sound.

Between 1958 and 1976, nearly 83% of ail iceberg
sightings in Lancaster Sound were east of Croker Bay
(Figure 1.1-4; Milne and Smiley. 1978). Summer iceberg densities north of Bylot Island can be high. In
August 1949. the U.S. Coast Guard sighted an average of 1 berg every 35 km’ in a 60 km wide band
spanning the sound (Pilot of Arctic Canada. 1970).

The number of first year ridges reaches a maximum
of 5.6 ridges/km in Barrow Strait and increases to
about 7.4 ridges/km in Lancaster Sound. These data
were collected during a Lear when the stable ice edge
was located much further east than normal. Normally. the number of first year ridges in the sound
would be expected to reach about 10to 12 ridges/km.

The summer open water period in Lancaster Sound
varies from about 90 days off Maxwell Bay to 130
days in the east. By mid October. the water surface is
usually 7/lOths or more covered with new ice.

During May, the ice loosens and patches of open
water start to develop along the southern coast of
Devon Island. By mid June, there is a growing area
of open water in the northern part of Lancaster
Sound which joins up with the ‘North Water’ in
Baffin Bay, (Figure 1.I-3). Ice concentrations remain
higher in the south until the Sound is completely
open in July. Old ice incursions in summer from
Kane Basin. Sverdrup Basin and Viscount Melville
Sound can create areas with multi-yrear ice concentrations up 5IlOths during September and October.
However. the steady easterly ice flow out of the
Sound results in insignificant winter concentrations
of old ice (Sowden. 1980).
Available

information

1.1.5 BAFFIN

BAY

Approximately 205 of the proposed eastern tanker
route is through Baffin Bay, where there is a wide
range of ice and iceberg concentrations and movements. This section places greatest emphasis on a
central routing shown in Figure 1.1-5, while relating
ice conditions along this route to the bay as a whole.
The major factors controlling the ice regime of Baffin
Bay are: the relatively warm. north flowing West
Greenland current on the eastern side; the colder,

shows that icebergs move
1.13

The primary tanker corridor In Baffln Bay and Davis Strait. A secondary route ( for smaller vessels) IS through
FIGURE
1.1-5
Prince Regent Inlet. Fury and Hecla Strad and Hudson Walt. This secondary route requrres a more comprehens/ve
se? of
sound!ngs to determine whefher or not it IS a useful alternat,ve.

south flowing Canadian current on the h.estern side;
and a rna!or polcnyl. the ‘North Water’in the northern part of Baffin Ba! (Pilot of Arctic Canada. 1970).
Between November and Ma!. central Baffin Bay is
most]! covered w.ith first !‘ear ice less than 130 cm
thick (Figure 1.1-6). Due to pressuring and relaxation of the first Jear ice, there is alufa~s at least IOcZ
new. or \‘oung ice of varying thicknesses. The general
water circulation causes a southerly ice drift along
the east Baffin shore all winter. and there is a shearzone lead which parallels the narrow band oflandfast
ice attached to Baff‘in Island. This drift results in
generally thicker floes in southwest Baffin Ba!, than
further north.
In u.inter, multi-year ice normall> occurs in trace
amounts although in >‘earswith most ice. old ice can
accumulate in patches of less than 4/lOths co\rerage
near the centre of Baffin Ba). These old floes drift
southM.ard from Nares Strait and Smith Sound at a
rate ofabout 5 degrees latitude per month. so that on

a\~cragc. most multi-!ear ice elits l‘rom Baft‘in Bit\ b\
No\,cmber or Dccembcr. The timing of‘thesc olti ici
intrusions depends on w+cn an ice bridpc forms
across Smith Sound to create the ‘North Water
(Figure 1.1-6). Multi-year ice thickness data for Batf‘in Ba> are sparse and inconsihtcnt. An\ old floes
u,hich last long t’no~~gh to penctratc Bafi‘in Ba! arc
probabl! rcmnant~ of‘hi$l!
deformed ice. and cons,cqucntl\ I~;ILY \,arious thickncsscs. Estimate\ of
a\‘eragc mauimum old ice thickness range from 1.8 m
(MAREX. 1974: NORCOR. 1977) to 3.3 m (Arctic
Pilot Project. 19X0). On-ice sur\‘cy of ridge\ in Baf‘t‘in
B:iJ have not Jet been made public.
Kcar the Greenland co:i\t of I3;11’t
III l%t! . mca\urcmcnts of the nt~mhcr 01 ritigch p<r hm (rttfgc 1IX’qiicnc! ) ni;ldc 111the \i inter ot 19?7-7& r;tnpxi 1ror-n
about 1riclyc/km in Mel\ illc B;I\ IO o~c1.5 ridgcJkm
011‘
l:pcrii;~\
ih. Near the cntr2ncc to l_anca\tcr
Sc~und. f‘ir\t !c;lr ridgch tcndcci IO bc ;lbout IO’r
cc’rc:ltcr in mean hc1~111( about I.0 111)than in other
;II~;I\ (IJKTI?RA. 197X). Riclgc\ in 13;1!11n
I%I\ ;IIY not

FIGURE
1.1-6
Average ice cond~trons during March. the month with the maximum extent of ice cover (From: Arctic Pilot
Project. 7980). About 20% of the eastern tanker route is through Baffin Bay. Factors controlling the ice are: the relatively warm
north flowmg west Greenland current on the eastern side; the co/d south f/owing Canadian current on the western s/de, and
the major polynya. the North Water In northern Baffln Bay.

as well consohdated as in more northerly Arctic
area\: mean ridge height and ice block sizesare much
fess than those in the Arctic Islands or the Beautort
Sea. Kidge frequenq and intensity are extreme11
variable in both space and time with the most severe
ridsing occurring in the shear zone along the Baffin
Island shore.

Baffin Island as far north as 73”N latitude. Within
two weeks. this remaining pack is reduced to a concentration ofless than VlOthsand is present as belts
of old floes aligned with prevailing winds. Complete
clearins in central Baffin Bay usuall> occurs by mid
September. but in cooler summers. remnant old floes
can survive and collect further south between Home
Bay
and Cape Dyer in Davis Strait (Markham.
1980).

Break-up in Baffin Bay is greatly enhanced by the
south\vard expansion of the ‘North Water.’ By May.
this open water area has usually expanded to include
the entrance to Lancaster Sound. while at the same
time the warmer current on the Greenland coast
begins to form a lead northward past Disko Island. A
near]! ice free channel is normally present from Godthaab to Lancaster Sound by early July. while the
central Baffin pack remains at over IS/lOths ice coverage. This central pack melts more rapidly in the
north than in the centre ofthe Bay as a result of solar
heated water moving south from the ‘North Water.’
B>, mid August. the so-called ‘middle pack’ is
reduced to a patch centred on longitude 64”W. and
extending from Cape Mercy and Cape Hooper on

Freeze-up in central Baffin Bay isa slow process with
great annual variability. but generally progresses
from northwest to southeast with first stable new ice
cover appearing between early October and mid
Novcm ber.
Icebergs. originating principally from west Greenland glaciers north of Disko Ba!.. are calved in late
summer and arrive off Devon Island in early autumn
(Plate 1.I-5). It can take up to three years for a heavy
accumulation of icebergs in northern Baffin Bay to
clear. Large numbers ofbergs enter Lancaster Sound,
cross it. drift back out and then travel south along the
1.15
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PLATE 1.1-5

An Iceberg

In northern

Baffrn Bay. September.

1968: one of many wh/ch calve from Greenland

_

.

,

glaciers.

0.

,D

FIGURE 1.1-7 Iceberg concentrations
in Baffrn Bay and Davis Strait (composite average, 1940, 1949, 1964-69: Source: U.S.
Coast Guard. Internat/onal Ice Patrol. 1970). Icebergs orIgInate ma/n/y from west Greenland glaciers north of Disko Bay. In
Baffln Bay. maximum iceberg concentrations
occur In late summer with highest dens/t/es found around the periphery of the
,
Bay.

Floes tend to be less than 100 m in diameter. and
mo\xz rapidly in response to M,inds and currents. ICC
drift speeds. in ;I general southerly direction, vaq
I rom 90 km/da! near the outer pack edge to 10
km/da! near the Baffin Island coast (LcDrew and
Gustajtis. 1978).

A stud! in the central sections of southern Daisis
Str:ilt during the Minter of 1976and 1977sho\hcd that
a\‘cr~lgck ice Hoc diameter.4 ranged from IOm in
December to 6.7 m in Fcbruar! (FENCO. 1977).
Average undisturbed ice thicknesses varied from 0.85
m in December to 1.4 m in Februar!,. uphile
ratted floes wet-c in the order of 5 to 7 m thick.
Typical ridge heights in February were onI> 0.35 to
0.62 m but there arc no ridy I‘requcnc~ data 1’01
central Da\)is Stratt. Since poori> consolidated loose
path ice exists throughout most of the R inter. ridges
arc likeI> to be dynamic and short term features. Off
the Baffin Island shore there arc fields of hea\il>
deformed ice. but \~~cls on the central route (Figure
I. l-5) would not encounter this ice.

Loss of ice by wind and wave erosion along the outer
pack ice frcjnt is balanced by the drift of more ice
south M,ith the cold Canadian coastal current. The
westcrl! branch of the warm Greenland current
flows acrosb Dacis Strait at about its mid point and
keeps the northern areas ofthc Labrador Sea ice free,
and also retains the pack ice within the Canadian
current.

In early November. the pack ice edge advances southeast from Baffin Island. beginning with landfast ice
i‘orm:ltion in the I icinitb of Cape Dyer (Figure I. I-X).
The landfast ice edge frequentI! breaks up and
reforms until early December when some protection
i\ c~t‘fcrcd b\ the ot‘fshore first !car pack ice. This
pack is dyn:;mic throughout the winter and includes
man\ leads and ice 11oes of Lariablc thichncsses.

From mid November to July. central Davis Strait at
7O”N. is covered with close pack ice in concentrations
ranging between 5/1Oths and WlOths. At 65’N, the
avcragc ice covered period is less than 5 months from
early January to May. South of this latitude, the
average open water season increases from 30 weeks
to greater than 45 weeks at 60”N. Freeze-up may not
occur at all in south-central Davis Strait or may be as

FIGURE 1.1-8 Averagedates of freeze-up In Davis Strait (Source: Fraser. 7975). At the latitude of Godthaab. the average Ice
covered period in central Davis Strait is less than 5 months from early January to May. Southeastern
Davis Strait has
essent/ally open water throughout the year.

Iate as earl!, Januar!. B!f late April. ice co\‘er in this
area is reduced to less than I/lOth (Fraser. 1975).
The southeast part of Davis Strait has csscntiall!
open Lvater throughout the year (Figures 1.1-X and
I. i-9).
In a heavy ice year. there may be patches of late
winter multi-year ice in concentrations up to 3/1Oths
within north-central Davis Strait as far south as 67”N
latitude. During August. this ice generally melts in
place with little southerly drift. Also in ;I heavy ice
vear. Da\% Strait can hale multi-year ice conccntrations up to 3/lOths east of6O”W in September. However. fall storms disperse this ice and mo\fe it south
before f‘reeze-up takes place offshore. lea\ring only
traces of multi-year ice along the central shipping
corridor from November to April (NORCOR. 1977).
There has been a general increase in the mean annual
sea ice concentration in Dakris Strait since 1970
(Dickins. 198la). but whether or not this trend will
continue is unknown.

icebcrp data haire been collected in Da\ is Str:lit during numerous research prcjgranis. pr-iniaril\ those
oriented toward assessing collisicjn probabilities at ;I
fixed drilling location. These studies shc~w that in
most ol’Da\is Strait. the iccbcrg densit\ is yncrall\
less than 0.005 icebergs/km2 (one iccbc& in ;I I4 k1;1
b> I4 km square). M’ith hi$cr dcnsitics being fo~tr~ti
claw to the Bal‘t’in Isl~~ntf coastline (eg. up to 0.02
icebergs/km2 or 1 in a 9 km by 9 km squat-c near
Clyde: Figure 1.1-7: Arctic Pilot Project. 1980). In
some yars. numerous iccbcrys cross Bafl‘in Ba!Davis Strait at about 7O”N and then drift \j*ith the
prc\aiiing currents south toward the Labrador SLYI.
This LVesterly mo\‘emcnt can result in short term. mid
summer iceberg conccntratlons iIs high ils O.O4/km
(1 berp in ;I 5 km b!, 5 km squaw) whcrc the! cros\
Davis Strait. South of65”N. iceberg densities tend to
decrease from carI> to Iatc summer. uith the opposite
trend being observed north of 68ON (Arctic Pilot
Project. 1980). Maximum iceberg densities in north
Da\,rs Strait occur near the Grecnlilnd coast. ~h~lc

/’

GREENLAND

HUDSON

,’

BAY

FIGURE 1.1-9 Average dates of break-up in Davis Strait (1959-75) (From Fraser, 1975). The north f/owing west Green/and
Current IS rela tlvely warm In contrast to the southward flowrng, co/d, Canadian currenf in the west, hence break-up proceeds
from east to west In Davrs Strait.

south of‘66”N. the highest densitiesare found farthest
from shore. The intluh of‘ east Greenland bergs during early summer influences these patterns.
Interpretations of historical iceberg survqrs have
been conducted b>, a number of groups. Analysis
using I3 years of data from Davis Strait (I963 to
1976) by (FENCO. 1977) showed that only IO% ot
the icebergs fell into the large category (greater than
46 m high. I22 m wide). while 50% were small or
growlers (less than I5 m high by 61 m wide). Iceberg
flux across ;I given line of latitude from 60”N to 67”N
(related to both density and drift rate) is highest from
March to Jul!, and loucst between October and
November (Anderson. I97 I ).
1.1.7 LABRADOR

SEA NORTH

The last portion of the proposed eastern tanker route
\i.here vessels are likely to encounter sea ice is in the
Labrador Sea. In extreme cases. a persistent loo
pressure system in Da\fis Strait can lead to transient

seaward extensions of the Labrador pack to beyond
300 km from shore. However. vessels east of 53”W
longitude would not normally encounter any ice.
other than in isolated patches having less than a
6/10ths concentration from early March to mid
April (NORCOR. 1977).
The part of the tanker corridor in the south Labrador
Sea from 55”N into the Strait of Belle Isle has maximum ice concentrations of 7/IOths during February
and March (Figure I. l-10). Mean freeze-up and
break-up dates for this region are January 24 and
April 10. respectively, although the standard deviation on these dates is over 3 weeks (NORCOR, 1977).
Pack ice off Groswater Bay in February may originate from Davis Strait, Unpava Bay and Hudson
Strait. In the event of a late clearing of Baffin Bay,
patches of second year and multi-year ice in concentrations of less than 4/IOths can intrude into the
Labrador Sea during the late winter and spring
(Canadian Hydrographic Service. 1974).
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FIGURE 1.1-10 Max/mum sea Ice concentrations
m February and March In the Labrador Sea (Source:
Pack Ice off Groswafer Bay In February may or/g/nate from Dav1.s Strait. Ungawa Bay and Hudson Stralf

Ice thickness Mithin the Labr:idor pack i5 extremely
\ari;ihlc ;i> ;i rwult of‘ continuous raf‘ting. Minti pwssure and floe interactions. Thus. m,hile local 1st ice
rn:l! t-x onl! 0.9 m thick. typical 11~s within the pack
c:in a\trage 1.5 m In thickness (NOKC‘OK. 1977).
Kal‘ted first year ice up to 3 m thick IS 31~ common.
M.itli multi-!wr remrxtnts being prrscnt in lou conccntratlons. These rcmn:ints can ha\c thichncsses LIP
to 15 111as mwsurcd in an cxtrcnic c;tsc b hich M’;IS
probably an old ridge tr:tqnent (Masterson. unpubI1shccf

&tt:t

1.

Scasonrll iceberg densitie\ betnwn 52”N and 61”N
\! t‘rt‘ studied from 1963 to 1977. In the north Labrador Stx. iceberg sighting\ wcrc insidc the 1.000 m
isob:tth. itnd therctcxc uest of‘ the proposed tanker
route. Onl! otf‘N:~~n In the spring ( Fcbrwr! to Aprrl)

NORCOR.

7977)

did mcxicr:ttc iccbcrs dcnsitics occur in the proposed
otfdlc~re tanhcr corridor north 01‘5S”N (Figure I. II 1). Spring ISthe sc;lwn when the mniority of‘historrc;11iccbcrg sltihtintrb
c
c ot‘i the L;tbr;tdor coast h:l\e
cjccurrcd. Iccbcrg cfcnsltics in the Labr;rcior Scit :tt
:111!particukir time ;Irt in the order 01 10’4 ot‘t! pical
dcnsltit‘\ !;>I- Btiff’in Bit\. A single C‘CI~SLIS
ol’bcrss in
B;ttf~n Ba! and D:~\,JsS;r;lit in August 1939 identif‘iccl
o\cr 30.000 indl\ idwl bergs (Pilot of Arctic Canada.
1970). Houwcr.
onI> 26.000 \ight ings ha\~ been
rc~p~~rtetioff the l.;lbr;idor co:tst using 6 If ; of ail
a\ail:tblc o\crtlight dater iora 13 !xxr period (Gustqtis. 1978). A\ailtible d:tta indicate that in ;1gi\‘cn yr.
onI> about 2.500 bergs reach Cdpc Chidlcv at the
nc~rthcrn
cxtrcmiti 01‘ the Labr:tdor SC;I. 01‘ thee.
onl\ I .300 21-ctr:in4portcci ;I\ filr 24 the cntrancc to
the Strait ot Belle isle. According to tilt S:rlling
I .zo
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A E S Ice Charts

the waorst par-t of the primer! caytern corridor for
hca\ J ice. The fa\,oured routing for a particular M,intcr in Viscount Mel\.ille Sound \+‘a.‘;central. direct.
north or south as shown in brackets. Figure 1.1-2
~IioQs these routes.

FIGURE 1.1-11 Spring Iceberg concentrations
along the
Labrador Coast (February-Aprrl)
(From Gustaltis. 1977). In
the north Labrador Sea, most iceberg sightings were shoreward of the 7000 m /sobath. and therefore west of the proposed tanker route Iceberg dens/t/es in the Labrador Sea
are about loo/o of those in Baffrn Bay and Dav/s Strait.

for Labrador and Hudson Bay (Canadian
HJdrographic Service. 1974). numbers of bergs
crossins latitude 48”N can vary from zero (1966) to
I .600 ( 1972) in different years.
Directions

1.1.8 SECONDARY

SHIPPING

These data indicate that during the past decade. there
have been four winters when it ma! have been easier
to travel through 400 km of less than h/lOths aid ice
in M’Clure Strait than through the 80 km of greater
than 8/1Oths multi-bear ice in west Viscount Melville
Sound from Prince of Waies Strait to Melville Island.
Normally there is no preferred routing in M’Clure
Strait. although during years when relatively favourable conditions exist, minimum multi-\,ear concentrations are found along the extreme northern side of
the strait (Dickins, 198la). A northern route through
M’Clure Strait would also con\.eniently link up with
the favourcd northerly route through Viscount Melville Sound.

CORRIDORS

1.1.&I M’Clure Strait
M’Clure Strait provides an alternate to the route
through Amundsen Gulf and Prince of Wales Strait.
This optional route M,ouid increase the overall distance to tra\*el b> about 150 km. Average winter
multi-year ice concentrations greater than 4/lOths
arc encountered along the entire M’Clure Strait corridor (400 km) compared to only about 140 km ot
these ice concentrations along the primary Prince of
Wales Strait routing (Dickins. 1981a). Available ice
charts (1971-1980) show about a 30% probabilit!, of
encountering old ice at concentrations greater than
6/lOths along the western shore of Banks Island.
Throughout the 400 km of M’Clure Strait. old ice
concentrations of-over 7/lOths are encountered with
the same probability. Table 1.1-2 shows winter old
ice concentrations reported along segments of the
optional route between 1971 and 1980. compared to
the west Viscount Melville Sound segment of the
primary route. The latter segment is considered to be

M’Clure Strait was partially navigated from west to
east in 1851 by M’Clure in the ‘Investigator,’ but the
entire strait was not traversed until 1954 by a U.S.
icebreaker. Since this time. few vessels have penetrated very far into M’Clure Strait. Perhaps the most
successful marine operations in the area were the
seismic surveys of-the ‘Arctic Explorer’ and ‘Carino’
in September 1974. when these relatively small vessels penetrated as far as Mould Bay, Prince Patrick
Island. Additional experiences with the U.S.S. ‘Manhattan’ in 1969 and the C.C.G. ‘Franklin’ in 1979
served to strengthen popular beliefs that M’Clure
Strait is impassable. However. the preliminary evaluation of winter ice concentration statistics do not
support this theory.
There are no public data available on ice ridging
along this optional route. Very severe shear ridging
occurs close to Banks Island (Dickins. pers. comm.),
but a deep-draft vessel route located over 40 km from
shore should not intersect ridges any more severe
than those in the Beaufort Sea.
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During the winter. ice off the west coast of Banks
Island is in a constant state of motion. and major
leads can appear at any time. There is usualI\ an
a\‘erage of 4/lOths open w’ater in this area by mid
June. increasing to a maximum of 6/ IOths in August
and September. The new ice cover does not consolidate until well into November.

1.920 km from the northern entrance of Prince
Regent Inlet to the eastern end of the Hudson Strait,
(Figure 1.1-5) replacing the Lancaster Sound. Baffin
Ba! and Davis Strait route. The distance of the two
alternate routes is about the same. given a 105 tolerance for detours around severe ice conditions which
are probable on an! Arctic transportation route.

Ice in M’Clure Strait does not break up in the literal
sense of the word. From late August to mid September. strong northerl) winds can open up an eastwest lead along the north side of the strait. but this
lasts onl! a few weeks (Marko. 1977). Figure 1.1-12

Prince Regent Inlet is covered mostly with first >.ear
ice from late September until early August. B!, April
a stable iandfast ice edge is usually formed across the
north end of the inlet when the ice to the south
becomes landfast. The ice clears from the inlet ever!
summer. although there can be intrusions of old tloes
in September. Maximum winter multi-year concentrations are less than 4/lOths along the best part of
the route through Prince Regent Inlet (Dickins.
1979).
The Gulf of Boothia typically has a 4/lOths to
b/lOths winter multi-\fear ice cover in the north w*ith
more severe. conditions occurring to the south.
Available data indicates that the Gulf of Boothia
does not become ice-free during the summer in two
years out of ten years examined. The average duration of open water (less than 5/lOths ice) in this
region is from late August to earl) October.
Fury and Hecla Strait has the strongest currents (up
to 6 knots). the narrowest channel ( 1.9 km) and the
longest stretch (170 km) of truly stable Iandfast ice
along the entire secondary shipping corridor. Winter
multi-year concentrations in this strait are iess than
2IlOths. Ridging is also infrequent but occasionally
occurs running north and south between points of
land. The strait normally clears rapidly from east to
west in late July, although old ice incursions in concentrations up to 4/ 1Othsare common in August and
September. Due to the strong currents, freeze-up is
slow*. with dark-grey (thin) ice still being visible in
mid No\*ember. A regular polynya remains every
winter in the Labrador Narrows (Sadler eta/., 1979).

shows an example of extremely favourable summer
conditions observed in M’Clure Strait on August 27.
1970. bjhen there utas open water along the north
coast of Banks Island (Marko. 1977). This is the type
of‘transient situation which almost allowed M’Clure
to navigate the Northwest Passage 131 years ago.

Ice in Foxe Basin is in constant motion throughout
the winter. and drifts counter-clockwise. Charactcristic winter features in the region are a shore lead
running up the west side off Melville Peninsula. and a
large polynya to the west of Rowley Island (Pilot of
Arctic Canada. 1970). Winter ice is invariably first
year. although a few scattered old floes from the Gulf
of Boothia may also be present in Foxe Basin. Ice
thickness ranges from a maximum of about 80 cm in
the north near Rowley Island to 170 cm in the central
basin (Dickins. 1979). Ridge frequencies as high as
12 ridges/km have been documented in FOX Basin.
with aLerage and maximum sail heights of 1.2 and 4.9
m. respecti\tely (Pilot of Arctic Canada. 1978). In .Jul>.
the northern polynya enlarges and Foxe Channel
breaks up. The ice concentration in central Foxc

1.1.8.2 Fury and Hecla Strait

After Parry’s abortive attempts to sail through Fur\
and Hecla strait in 1822. this route was not successfull! traversed until 1948. wrhen a U.S. icebreaker
made the passage from west to east. Since this date,
the strait has only been used b>,large vessels in 1956.
1961 and 1978 (C.C.G. Labrador. C.C.G. Radisson.
C.C.G. John A. MacDonald).
The Fur> and Hecla Strait optional route extends
I .22

dian Hydrographic Service conducted a new series of
soundings in Foxe Basin and Fury and Hecla Strait.
Provisional results, not yet published. show a number
of critical shoals not indicated on current charts. In
addition, more data on old ice concentrations in the
Gulf of Boothia are required. Recently, visual ridge
counts were obtained during an Atmospheric Environment Service survey flight in April, 1981. from the
Gulf of Boothia to Hudson Strait (Dickins. 1981b).

Basin is reduced to 3/IOths by August, with the
southwest corner being the last to clear. Freeze-up
proceeds from north to south starting in mid October.
although white ice does not dominate the basin area
until late December.
The winter ice cover in Hudson Strait is very dynamic
and is comprised of three principal ice types: scattered floes and iceberg fragments from Baffin Bay;
discoloured first year ice from Foxe Basin; and
highly ridged and rafted local ice formed in the strait.

1.2 SURFACE WEATHER AND
WIND WAVES

Ice clears from west to east in June and July. Consolidation of the ice of mixed origin takes place from
late October to December, with February being the
month with minimum open water (average ice concentration between VlOth and 2/lOths). Landfast
ice can be as thick as 1.5 m in May, (Allen, 1974) but
along the alternate corridor thicknesses at any time
w,suld be extremely variable and generally! thinner
than the ice nearer the shores.

1.2.1 NORTHWEST
1.2.1.1 Temperature

Mean annual air temperatures at the surface for the
Northwest Passage region are illustrated in Figure
1.2-1. During the summer. temperatures are relatively uniform due to the strong influence of open
water. During the warmest month. July, mean air
temperatures are near 2 or 3°C. with a daily variation
of only 4 or 5°C (Maxwell, 1980). Temperatures
inland may be as much as 5°C warmer. depending on
exposure to sun and wind. However. on the smaller
islands the fiow of air from open water areas maintains air temperaturesclose to the water temperature.

Iceberg densities along the Fury and Hecla Strait
route are low compared to Baffin Bay. Most icebergs
are found in August and September along the north
side of the strait (7 times as many sightings as along
the south shore). On rare occasions, icebergs have
been observed as far west as Nottingham Island.
Most bergs drift with the residual currents of Hudson
Strait and with strong easterly winds: they then turn
south near 70”35’W longitude, and are carried in the
reverse direction past Cape Chidley into the Labrador Sea (Canadian Hydrographic Service. 1974).

Ma-ior synoptic weather systems, though rare in the
Northwest Passage. occasionally occur in summer
and can sweep warm air into the region. For example. a record high temperature of 28.9”C was reported
at Cambridge Bay (Figure 1.2-I) in 1930, while a
temperature of22.2”C was recorded at Isachsen (see
Figure I .2-6 for location) in 1962 (Maxwell, 1980).

In general. the open water season along the Fury and
Hecla route varies from 50 days in Prince Regent
Inlet to over 100 days in Hudson Strait (Dickins,
1979). This is to be compared with the 130 to 150
days of open water in Lancaster Sound and Davis
Strait. First year ice thicknesses range from over 2 m
in the north. to less than 1.3 m in Hudson Strait. This
is 10 to 20% thicker on average, than the level ice
thickness in Baffm Bay and Davis Strait.

Once the daily mean temperature falls below OOC,
winter begins. In the Northwest Passage, this generally occurs around August 20 in the western sector,
gradually moving eastward, reaching the eastern end
by September 5 (Maxwell, 1980). Winter is delayed in
the east due to the warmer waters of Baffin Bay. as
well as a result of more frequent storms along the
west coast of Greenland. Conversely, the daily mean
temperatures rise above 0°C around June 5 in the
west and around June 15 in the east.

The optimal shipping route through Prince Regent
Inlet, Foxe Basin and Hudson Strait via Fury and
Hecla Strait could be a viable year-round alternative
(particularly for smaller vessels) to the traditional
Baffin Bay passage. Bathymetric data are sparse,
especially in northern Foxe basin, but available data
show a minimum safe channel draft of 27 m (Dickins,
1979). In winter multi-year ice is present at an average concentration of about 4/IOths along about 260
km in the Gulf of Boothia. Maximum old ice concentrations only exceeded 6/lOths in one year of the 10
years studied by Dickins (1979).
However. this optional route could not be used until
a more comprehensive set of soundings is available in
certain areas. During the summer of 198 1, the Cana-

PASSAGE

During the long Arctic night of winter, the sun does
not rise above the horizon between mid November
and mid February in the Northwest Passage. In
summer. the sun rises along the Northwest Passagein
early May and does not set again until mid August.
This annual variation in solar radiation profoundly
affects air temperatures.
Very cold temperatures prevail during winter. For
example, a record low temperature of -53.9”C was
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FIGURE 1.2-1 Annualmean dailyairtemperatures
(“C) for the Northwest Passage, 1947-7970ffrom
annual air temperatures are highest at the eastern end of the Northwest Passage.

recorded at Mould Bay in 1967 (Maxwell. 1980).
Mean temperatures in Januar! range f‘rom -38°C
near Mould Ba) to -25°C in Lancaster Sound (Maxwell. 1980). Records from several Arctic locations
indicate a gradual decline in mean annual temperature by 0.5”C during the last 20 to 30 years (Maxwell.
19X0: Thomas. 1975: Bradley. 1973). The subject of
long term climate change and its possible implications for development activities is addressed in
Volume 3A. Section I. 1.4.5.

Maxwell,

7980). Mean

ricnccs more precipitation than do the Li’estern portions (Figure 1.2-2). probably due to the proximity of‘
Baf’f‘in Ba! \A,hich acts as a moisture source.
Summertime precipitation is usually in the form of‘
drizzle (Maxwell. 1980). but rain can fill1 in the
Northwest Passage from June to September as a
result of-the inf‘requent storms that pass through the
area. The record 24 hour rainfall in the region is 47.8
mm at Mould Bay in 1962 (Maxwell. 1980).

1.2.1.2 Precipitation

The mean annual precipation is generally low and
\,ariesconsiderably from year to year throughout the
Northwest Passageregion (Figure I .2-2). Several t‘actors account for the low precipitation. The cold Arctic air retains little moisture to condense and precipitate. In addition. during hinter. sea ice reduces
e\,aporation into the air. although some water vapour
sublimates from snow and ice. Finally. weather svsterns occur less frequent]!, in this region than they do
further south. The eastern Northwest Passage expe-

Freezing precipitation occurs whenever supercooled
water droplets strike surface with temperatures below
freezing. In the Northwest Passageabout 25 hours of‘
f‘reezing precipitation can be expected annually. with
80% of’ the freezing precipitation occurring as freezing drizzle (McKay and Thompson. 1969). The latter
forms kvherc wind blows from an open water area
over a colder surface. Freezing rain may also occur
during large storms. Since freezing drizzle is more
common. ice accumulation is generally low. For
Resolute. the 20 year return period accumulation is

FIGURE 1.2-2 Annual mean total orecipitation
(mm) for the Northwest Passage, 7947-7970 (from Maxwell, 7980). Least
mean annual precipitation
falls in tr e western part of the Northwest Passage and most in the east, due to the proximity of
Baffin Bay which acts as a moisture source,

4.6 mm on a horizontal surface and 9.6 mm on a
vertical surface (Chaine and Skeates. 1974). Rae
(1951) reported an accumulation of 9.1 mm of freezing precipitation over a 24 hour period at Resolute
during September 1948.
Annual snowfall in the Northwest Passage varies
from about 75 cm over western Melville Island to 150
cm over western Devon Island (Maxwell. 1980).
again reflecting the influence of Baffin Bay.
1.2.1.3 Visibility

A variety of meteorological phenomena can reduce
visibility in the Arctic. These include fog and blowing
snon’. sea smoke (steam fog). ice fog. and ice crystal
haze.
Sea smoke or steam fog is formed when very cold air
passes over open water. This kind of winter phenomenon can be expected by earl! October (Maxwell,
1981). Sea smoke is more common in Barrow Strait

and Lancaster Sound which often have large areas of
open water in winter. Under certain wind conditions,
this sea smoke may blow over nearby land.
Ice fog is formed in winter when air temperatures fall
below -26OC, and there is a local moisture source
(Wilson, 1973). In fact, the steam fog discussed above
can rapidly change to ice fog as the liquid water
droplets freeze. Around human settlements and
industrial sites in the Arctic, the water vapour produced by combustion in heating plants, automobiles
or aircraft engines is often sufficient to produce
extensive local ice fog. Arctic temperature inversions
may also cause ice fog to persist when the inversion
effectively traps the cold moist air near the ground.
Ice crystal haze is formed when water vapour in the
air freezes and may occur in both the presence and
absence of cloud cover. Ice crystal haze in the Arctic
is often extensive, both horizontally and vertically.
Detailed visibility
I .25

analyses for specific locations in

the Northwest Passage are provided in MEP ( I98 I ).
Due to blowing snow, October to April is the worst
time of year for extended periods of reduced visibilit). Resolute has relatively long periods (40-60 hours)
of visibilities less than 0.8 km for most months of the
year (Maxwell. 1980). Open water in Barrow Strait
provides a nearby moisture source. sometimes even
in winter. Poor visibility. less than 0.4 km. at Resolute is caused mostly b! blowing snow from October
to April, and by fog from mid May to early September (Maxwell. 1981).
Poor visibility. combined with low cloud ceilings,can
create hazardous conditions for aircraft that are not
Instrument Flight Rules (IFR) rated. The standard
Visual Flight Rules (VFR) specify that ceilings
should be 1.000ft (300 m) or more, ufhile the visibility
should be 3 miles (4.8 km) or more. Tabulations of
ceiling and visibility combinations for the Canadian
Arctic indicate rhat the worst flying conditions generallq occur in the summer and autumn (MaxMrell,
1981). Visibility is less than 3.2 km and ceilings less
than 300 m about 18% of the time from July through
October in eastern sections of the Northwest Passage. This frequency increases to nearly 40% in central portions of the channel during August to
October.
1.2.1.4 Winds

Weather stations nearest the Northwest Passage are
Resolute. Rae Point and Mould Bay. This scarcity of
regional stations only allows local winds to be described qualitatively. Wind plays a major role in ice
motion in the Northwest Passage. Local topography
affects the M,ind field and at some sites will dominate
it completely. This is evident when the topograph>
f‘unnels or channels the wind away from its prevailing
direction. and is often accompanied by an increase in
wind speed. This is a well known phenomenon in
mountain passes, such as those on Devon and Baffin
islands (Maxwell, 1980). Similar effects may be
expected in Lancaster Sound and Jones Sound due to
the elevated land surrounding these channels. however these are not well documented.
Katabatic (downslope)and anabatic (upslope) winds
also assume an important role in the Arctic. These
are caused by the heating and cooling of air near a
sloping surface. When air is cooled (eg. at night). it
flows down the slope. and when it warms, it moves
up the slope. In general. the anabatic wind is less
pronounced than the katabatic wind. Although
katabatic winds are not usually very strong. they can
be reinforced by pressure gradient and stability
effects. possibly causing hurricane force winds (Maxwell. 1980). This phenomenon has been documented
on the Parry Peninsula and the northeast coast of
Victoria Island (Maxwell. 1980; Stef’ansson. 1944).

Strong, 35 knot anabatic winds ha\.e been reported at
Resolute (Wilson. 1973).
The “sea breeze” and “land breeze” are similar to
anabatic and katabatic winds. respectively. The da!time heating of a land surface next to a large water
body results in the m’armer air rising o\.er the land.
with cooler air from over the sea being drawn inland
to take its place. The strength of‘ the sea breeze
depends on the temperature contrast between the
land and the sea. During the summer. strong sea
breezes develop in the Northwest Passage particularly when ice is near the shore (Maywell. 1980). On
the other hand. lower temperatures and ice co\‘er
minimize sea breezes in \+inter. Seasonal \.ariations
in the predominant uind directions at hlould Ba>
and Rae Point are examples of this process (Max\~~ll.
1980).
Extreme wind analyses are discussed in detail in MEP
(1981). Based on ship obser\,ations f‘rom July to
October. Maxwell (1981) found that 20 year rcturnperiod wind speeds gradually increase from 73 km/h
in Viscount Melville Sound to the best to 138 km/h
in Lancaster Sound to the east.
1.2.1.5 Waves

The height of wind-generated waves depends on the
strength of the wind. its duration and the expanse of
open water over which it blows (fetch). In the
Northwest Passage. wave heights are relatively low
compared to other sections of. the proposed eastern
tanker corridor. During the short open water season
from July to October, fetch is limited by islands and
sea ice. In addition. the ice floes scattered throughout
the area dampen M’ave motions. Highest seas are
expected when winds are from the east. In some
cases. a 900 km fetch extends across Baffin Bay.
During westerlies, fetches are often shortened by the
presence of ice which moves south from Wellington
Channel into Barrow Strait. Greatest fetches occur in
late August and early September (Maxwell. 1981).
Figure 1.2-3a shows the percentage of time that
waves in Lancaster Sound fall into irarious height
ranges during these months. (The “significant wave”
is defined as the mean height of the highest third of all
waves in the wave train). Rough seas occur more
frequently during September than in August.
Extreme wave height anal!,ses completed b> Duck Ed
al. ( 1977) for Lancaster Sound. indicate that the 25
!-car- cxtremc slgnif‘icant ~;I\‘c height is approximatcl!~ 5.5 m (Figure I .2-3b). This would correspond
to a 25 year maximum wave height of‘almost 10 m.
B> comparison. the 25 >‘car cxtrcmc wa\‘t‘ height in
the Bering Sea is 3 1.5 m (Browcr et a/., 1977). and 11
m in the Beaufort Sea. However. it should bc stressed
that the accuracy of‘ an! sea state anal>scs f‘or the
1.26
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FIGURE 1.2-38 Percentage of the time that waves in Lancaster Sound fall into various height ranges during August and
September. Rough seas occur more often in September than in August. (Source: Berry, pers. comm., cited in Mime and
Smiley, 1978).
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FIGURE 1.2-38
Return period for extreme significant
wave heights in Lancaster Sound based on data for the
years 7954 to 1975. (Source: Duck, et al., 1977). This figure
shows that a 5.5 m extreme significant wave height would be
expected to occur with a 25 year return period. Such
extreme waves would occur during the months of August or
September when fetches are greatest.

Greatest wave fetches in the Baffin Bay region generally occur in /ate August and early September. This photo
PLATE 1.2-l:
shows the coast guard icebreaker John A. Macdonald cruising in 3 metre seas near Pond Inlet in September, 1979.

Modcrate freezing spra! is predicted to occur up to
20”; of‘ the time in September in Lancaster Sound
and Barrow Strait. b ith a11 a\Zerage duration 0!‘9. I
hours. The maximum duration of‘ hea\.\ and ver!
heavy freezing spra!’ senerall\ occurs in the eastern
Northwest Passage during Sipternbcr. at 32 hours
and 10 hours. respectl\cl>. The anal>.\i> of‘hla~\~cll
( 1981) indicates that September is libel! to be the
tiorst month for freezing spra! in that !%~rth\~c’st
Passa_ge.In August. air temperatures arc usually 111gh
enough to pre\ ent significant free/in: spra! . and h>
October. most of‘the channel is normall> ICCco\ crcd.

Northwest Passage is restricted by the scarcity of
obser\fations and the limitations of the empirical
techniques presently employed.
1.2.1.6 Structural

Icing

Structural icing can be dangerous. particularly for
small vessels in the Arctic. Under certain u.eather
conditions. ice can accumulate abo\,e the water line
ot‘a \,essel. geatl\, incrcasinr! its u,eight and decreasing its stabilit!, and maneu\‘erabilit>. Once air temperatures 1;1IlbeIon -2’C. any t‘orm of’ liquid \+ater in the
atmosphere ma! result in structural icin_g.This water
m:t\ hc from rain or drizzle. fog (supercooled n ate1
droplets). or blowing spra! . The incidence of‘t‘reezing
prcclpitation in this resion has alread? been discussed in Section 1.2.1.2. Most parts of‘ the Northwest Passage receive less than 25 hours of freezing
prceipiratlon per !ear. Icing due to !‘os is onl! a
ha;larci in the 1’1111
u,hen \‘er\ cold air temperatures
occur before the channels ha\,e iced oker.

1.2.2 BAFFIN

this nomogram to calculate the frequency of
rence of‘ f‘reezing spray at coastal stations
Canadian Arctic. The results for September
Northwest Passage are presented in Figure

occurin the
in the
1.2-5.

STRAIT
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1.2.2.1 Temperature

Figure I .2-6 sl1ow.smean annual
temperatures for the
Bal‘i‘in Ba! -Davis Strait region. based on 1941-19?()
temperature normals t‘rcm land .4tations ;I> \iell as
marine ob\er\,ations from 1953 to 1973. The marine
data are limited to the open MYI~CJ- scahon. Jul! to
October. All aspects oi‘ the climate of‘ this region arc
dihcussed in more detail in MEP ( 19sf ).

The most frequent source of structural icing is from
blo\i,ine spra! (Shellard. 1974). The rate of icing
from sira! increases as the air temperature falls and
the hind speed increases. according to the relatlonship illustrated in Figure 1.2-4. Maxwell ( 1981) used

FIGURE 1.2-4 Nomograph for forecasting Ice accumulatron from freezrng spray (from Maxwell, 1981). To use this
nomograph, select an air temperature (O” C) and a surface
wmd speed (knots) on the rectangular grid. from theirpoint
of intersect/on, follow the diagonal line to the right where it
intersects the arcs showing sea temperatures
(O’C). (f-or
example, an a/r temperature of -I lo C and a surface windspeed of 30 knots will produce heavy freezmg spray when
sea-surface temperatures range between -2 to +3OC).

BAI.-DAVIS

The most important feature 01‘ the mean annual
tcmpcrature distribution is the tongue of rclari\el\,
w;tr-m air- that c\tcnds north\+ard tram Da\ is Strait
into eastern Bal‘l‘~n Ba!. This tonsue is ;I result of‘ the
larsc number of htorms that track northuarcl to these
\iatcr’\. 3s \i,ell as the rclati\‘elk w3rni current along
the western Greenland coast iMa\~~ll. 1980). Thlh
tongue‘ of’ \\;irm air is a charactcristIc tc‘aturc of‘ the
tc‘nipcrature t‘icld o\er thi3 rcglon ciur~ng all hwsons.
For c\ample. an intrusion of‘ \varm air into Da\%
Strait during .Jul>.
1933 resulted in ;I rt‘cord masimum tcmpcraturc 01‘ 26 .?“C at Pangnlrtung (Max\+cll. 19X0).
During the summer. opt’~~ water controls the air
temperature. and lrttlc temperature Variation is
observed across the entire region. Jul) is generally
the warmest month m,hen tcmpcratures reach a mean
maximum 01‘just above 10°C over the interior 01’
Baffin Island and near 5’ on Ellcsmere Island (Maxwell. 1980). Mean minimum temperatures are 5 to
7”Ccooler. The waters 01‘Baf’t’in Bay and Davis Strait
moderate the onshore coastal temperatures. Depending on wind direction and location. the windward
coastal areas ma\ be as much as 5°C cooler than
inland locations. O\fer MJater. temperatures reach
daily maxima of‘ 7 to 10°C. with the highest values
being observed near the Greenland coast. By September. these maxima haire decreased by 5°C. A
daily temperature range of 4 to 5°C is common
throughout this region during the summer (Maxwell,
1980).

B! late summer. tempcraturcs begin to tall and
I.28

SC;I

VISCOUNT

-

ESTIMATED
-

-

-

-

VERY

HEAVY

MEAN

5’10

POTENTIAL

MELVILLE

SOUND

I ICE EDGE
lSO,.,NE

FIGURE 1.2-5 Frequency of occurrence of freezing spray (i.e. of the time) calculated for September
Most freezing spray events are expected to occur in September in the Parry Channel region.

ice cover steadily increases. On the southern end of
Ellesmere Island, winter (0°C mean daily temperature) generally begins near August 30. but its onset
may’ be delayed until about October 10 in southern
Davis Strait (Figure 1.2-7). On the west coast of
Greenland where open water persists into November
or December, winter may be delayed even more.

(from Maxwell,

7981).

of summer (mean daily temperatures greater than
OOC) varies from May 20 to June 15 throughout
Baffin Bay and Davis Strait, and is influenced by
latitude, elevation. and the extent of open water
(Figure 1.2-8).
Figure 1.2-9 shows the duration of daylight in hours
for each month of the year for various northern
latitudes. Progressing northwards through Davis
Strait. the number of daylight hours decreases during
the winter season, until in the Northwest Passage the
sun never rises above the horizon for about three
months. During the long polar night, the Arctic
Temperature Inversion, an important year-round
characteristic of the Arctic climate, is strengthened.
Conversely. in summer, the day length increases
from 21 to 24 hours north of the Arctic Circle. During these months, the inversion occurs less often and
is weakened. (The Arctic Temperature Inversion is
dealt with in Section 1.2 of Volume 3A. Normally air
temperature decreases with height; in an inversion.
air temperature increases with height).

Winter is best described as a season of persistent
rather than extreme cold. It is characterized by strong
temperature gradients between marine and land
areas as cold Arctic air is warmed during its passage
over relatively warm open water. These effects are
particularly evident in the ‘North Water’ of northwestern Baffin Bay. and off the west coast of Green
land (Maxwell. 1980). The lowest mean temperatures
occur in February. although the coldest winter
weather may occur in any month from December to
March. A record minimum of -53.3”C was reported
for Pond Inlet in February, 1955 (Maxwell. 1980). By
May. temperature gradients weaken and temperatures increase by 20°C from winter values. The onset
1.29

Annual mean da//y a/r temperatures 10” CI for the Baffln Bay-Davis Strait region. 7947-7970 (from Maxwell.
FIGURE 1.2-6
7980). The most Important feature IS the tongue of relatively warm a/r that extends northward Into eastern Baffrn Bay. The
tongue results from the large number of storms that track northward over these waters and from the relatively warm West
Greenland current (see Figure 1.3-7).

areas of open water are few. However. persistent
northerl!, winds in Bfinter clear the ice from north
Baffin Bay leaving a large area of open water called
the ‘North Water.’ This open water increases the
local precipitation, particularly in areas of Ellesmere
Island with onshore and upslope flow. During winter. significant areas of open water also persist as far
north as Disko Bay on the west coast of Greenland.
Added to topographic effects on the shores of Baffin
Island. and the local effects of large areas of open
water, is the generally higher precipitation which
occurs in the southern-most regions as a result of’
numerous storms. The majorit) of storm systems in
this area track northkvard ihrough Davis Strait. losing most of their moisture over the southern regions
(Maxwell, 1980). The Greenland ice cap and mountalnous terrain of Baffin Island occlude and slow the
storms. so that precipitation in Baffin Bay is lower
than in southern areas (Maxwell. 1980).

1.2.2.2 Precipitation

Figure 1.2-10. b ased on data t‘rom 1941-1970. ~llustrates total mean annual precipitation for the Baffin
Ba>-Davis Strait region. Inland stations pro\fide the
most complete precipitation records. although data
from ships are also available during the summer. The
precipitation ranges from 150 mm over northwsestern
Baffin Island to nearly 700 mm in the mountainous
regions of the island (Maxwell. 1980). The high
precipitation recorded on the eastern coastal slopes
of Baffin. Devon and Ellesmere islands reflect the
importance of local onshore and upslope air !lon, in
producing precipitation that greatly exceeds that
reported in lee areas.

Precipitation oLer Baffin Bay and Davis Strait is
strongly influenced by ice concentrations. From July
to October.the water is warmer than the air. making
evaporation from the wvater surface an important
moisture source for local precipitation. In the winter.

Total mean annual rainfall for the region is shown in
Figure I .2-l 1. Comparison with Figure 1.2-10 shoM.s
1.30
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FIGURE 1.2-7 Annual mean date of the onset of winter (O’C mean daily temperature) for the Baffin Bay-Davjs Strait region
(from Maxwell, 1980). Near the southern end of Ellesmere Island, wmter begins on about the 30th of August, but is delayed to
&~~utthe 70th of October in southern DavisStrait. Off the west coast of Green/and, where open water persists into November
or December, it can be delayed even more.

that in the extreme southern part of Davis Strait, the
total annual precipitation is divided almost equally
between rainfall and snowfall. However. the ratio of
rainfall to the total precipitation decreases towards
higher latitudes. as well as at higher elevations. The
northern-most and highest locations receive only 10
to 15% of their total precipitation as rainfall, where it
generally falls as a light but steady drizzle. In the
northern and central parts of the region, rain only
occurs during the months of June through September. The southeastern regions can be influenced
by warm moist air during any season, so that rain can
be expected during any month of the year. Snowfall is
the dominant form of winter precipitation throughout the Baffin Bay and Davis Strait region. ice crystals and hoar frost form a small part of the total
precipitation, but can occasionally occur in appreciable amounts (Maxwell, 1980).
The frequency of freezing precipitation is of great
importance to both marine transport and aviation
(Section 1.2.2.6). Western Baffin Bay and Davis
Strait receive from 25 to 50 hours of freezing precipitation each year. with more than 100 hours occurring

off southeastern Baffin and Resolution Islands
(Maxwell, 1980). Freezing drizzle accounts for 80%
ofthe total freezing precipitation. with the remaining
20% being freezing rain. Ten to 15 mm of ice can be
deposited during a storm, with amounts of up to 50
mm being documented in the southeastern Baffin
and Resolution Island areas (Maxwell, 1980). Freezing precipitation occurs most frequently in the spring
and fall, except along the eastern and southeastern
Baffin Island coasts where it is most common in mid
summer (Maxwell. 1980).
Most precipitation in the Baffin Bay-Davis Strait
region falls during the summer and early fall when
storm tracks are displaced northward. The least precipitation is generally recorded in February or March
(Maxwell, 1980).
1.2.2.3 Visibility

Blowing snow is the main cause of reduced visibilities
from October to May in the Baffin Bay-Davis Strait
region. Wind blown snow is reported as “blowing

NORTHWEST
TERRITORIES

-

73

6.

FIGURE 1.2-8 Annual mean date of the onset of summer (mean da//y temperatures
greater than PC) for the Baffin
Bay-Davis Strait region (from Maxwell, 1980). The onsef of summer is earfler off the Greenland coast than rn the western parts
of Baffm Bay and Davis Strait partly due to the refatlvety warm West Green/and current and the cold Canadian current (see
Figure 1.3-7).
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FIGURE 1.2-9 f-fours of daylight for northern latitudes. At the latitude of the Northwest Passage, the sun remains below the
horrzon for about three months but south of the Arctic Circle, m Davis Strait, there are no mid-winter days where the sun
remams below the horrzon.
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FIGURE 1.2-10 Annual mean total precipitation
(mm) for the Baffin Bay-Davis Strait region, 1941-1970 (from Maxwell,
1980). Ice concentrations
strongly influence preopita tion. From July to October, the water is warmer than the air so that the
water IS an Important moisture source. In winter, the open water in the North Water in northern Baffin Bay increases local
preclpl ta t/on.

snou” when visibility at eye lcvcl is reduced below IO
km (6 miles). Blouing snow is now an important
design factor in northern power plants that use gas
turbine engines. Blowing SJIOM can also reduce the
mobilit! of people if the location of doorways and
J-oxiw~a~~s
are not planned to avoid blockage by driftin? snob+‘.However. data on blowing snow at sea are
t,nl!
available for the summer when it seldom occurs.

or equal to 4X km/h. existed in 90% of the cases
e\amined. Station records indicate that during the
Minter. the probabilitv of-wind exceeding this limit is
2(Jreater than 20% at Resolution Island. but less than
55 at Frobisher Bav- *
Fog is not only a hazard to aircraft. but can also
hamper marine operations. During the summer,
June to September. sea fog is the primary cause of
reduced visibility. The southerly flow of warm moist
air into the Davis Strait and Baffin Bay region cools
as it passes over water or ice until its moisture condenses to form a dense widespread fog. With onshore
brce7cs. this foe can penetrate inland a few kilometres before dissipating. An increase in wind speed to
greater than 15-20 kph will often lift the f’og to form
IOU cloud and improve visibility to greater than 10
km. Maxwell era/. ( 1980) found that for marine areas
in northwestern Baffin Bay, higher wind speeds are
usualI!, associated with high visibilities (greater than
IO km). w,hereas the lowest visibilities (less than 0.8
km) are usually associated with the lowest wind
speeds.

Blouving snow is less likeI> to occur when deposits of
snow’ are old and compact. On the other hand. snow
that has recent11 fallen is more easily lifted b> the
wind. although if winds of 55 to 60 km/h persist for
,se\eral da!,s. the remaining snour cover will become
pached and resist further erosion (Maxwell. 1981).
Blo~rng \nou’
usualI! occurs in Januar! or Febru;Ir\ . c\cept in Hudson Strait where it ma! occur a few,
mr~nths earlier. These events generalI>, last for six
hour\
or less (Maxwell. 1981). although longer period\ are common. For example. one event on Bre\ oort Island in Januari lasted 132 hours. A stud\, b\
Fraser (1964) at se&ted locations in the Arctic\ho~ied that blowing snow and strong Mfinds greater
1.33

FIGURE 1.2-11 Annualmean ramfall (mm) for the Baffin Bay-Dam Strait reg/on. 7947-7970(from Maxwell, 7980). Comparison with Figure 1.2-10 shows that In southern Davrs Strait, the total annual precipltatlon
IS divided almost equally between
ramfall and snowfall. In the mouth, ramfall is on/y 70 to 75% of the rota/ preclpltatlon.

Coastal f‘ogalong Da\,is Strait frequentI! persists for
more than 24 hours during the summer and earl! lull.
although
it normall\ lasts for less than 6 hours
(Mauw~ll. 1981). The record for the maximum duration of fog in the Arctic is 342 hours at Breboort
Island during August (Maxwell. 1981). Limited
marine data suggest that fog occurs most frequent11
in July or August. with the highest documented f‘requenc! being 445 over southern Da\tis Strait in .Iul!
(Ma\w,ell. 1981).
Ah the summer progresses. the sea tog becomes
patch! but continues to persist until freeze-up.
Although fog is rare in northern Baffin Bay after mid
September. it occurs as late as October oF,ersouthern
Baf‘fin and Resolution Islands (Maxwell, 198I ).
Steam fog occurs in October and November when
cold Arctic air passesover the warm sea. Steam fog is
more patchy than advection fog. and is seen less often
as the ice cover increases during winter. In areas such
as the ‘North Water’ where open water can be extensi\e. steam fog also occurs during winter.
Horizontal

visibility

with ice crystals suspended in

the air is seldom less than ? to 8 km while the vertical
\isibilit> remains relativeI>
unaffected. Ice fog
occurs naturally in inhabited areas at temperatures
below -30°C. and in uninhabited areas at temperatures below -40°C (Maxwell. 1981). Such a low
temperature threshold for its occurrence normall>
restricts its formation to high Canadian Arctic
islands and therefore it is not common in the Baff’in
Bay-Da\ris Strait region.
“Whiteout”
is an optical phenomenon that also
reduces Lrisibility. Whiteout occurs when light. diffused through an overcast sky. undergoes multiple
reflections between the overcast and the underlying
snow or ice surflce. White obiects become invisible
and depth perception is lost. ‘-‘SJIOMblindness” can
result when intense low angle sunlight strikes the eye
from below. This ma> Icad to severe inflammation OJ
burning of‘ the cornea il‘ the eye it\ not properly
shielded.
Without these obstructions to vision. visibility in the
clear Arctic air is excellent. In f-act. most locations
report bptsibilities over 10 km. 70 to 80”; of the time
1.34

throughout the year, with maximum visibility occurring during the summer. However, over the sea. the
high incidence of fog reduces this percentage as confirmed by Maxwell’s (1981) analysis of July to
October data. Visibilities are reduced below 10 km in
fog from 25 to 44% of the time in July, and from 20 to
30% of the time in August. A high incidence of fog is
similarly reflected in data from Resolution and Brevoort islands.
As over the Northwest Passage. the worst flying conditions (low cloud ceiling andvisibility) in this region
generally exist in the summer and fall. From July to
October, visibilities are less than 3.2 km and cloud
ceilings less than 300 m between 27 to 33? of the time
over Baffin Bay and Davis Strait (Maxwell, 1981).

1.2.2.4 Wind

ice drift and high seas driven by the wind are of
importance to ships in the region. The highest wa\le
heights in the Canadian Arctic have been recorded in
southern Davis Strait where winds can blour over
large expanses of open water.
In the Baffin Bay,-Davis Strait region. topography
has an important effect on local wind fields. Winds
near the coasts of Baffin. Devon and Ellesmere
islands are controlled in part. by the local topograph! and are therefore not necessaril! the same as
the winds over adjacent waters. The mountainous
terrain near the eastern island coasts. the mountain
glaciers. and the strong temperature contrast between
the land and the sea. influence surface winds in this
region.
Channelling and intensification of the wind through
mountain passes or narrow straits can produce
strong winds. particularly when winds are aligned
with topographical f‘eatures. This is commonly the
case along the coast of Baffin. Devon and Ellesmere
islands.
Katabatic winds were previously described in Section
1.2.I .4. Glaciers in the mountainous areas of this
region are responsible for producing the strong
thermal gradients required to initiate very strong
downslope surges of air such as the well known
katabatic winds from the Greenland ice cap.
In contrast. the relatively warm “Foehn” wind descends over glaciers and tends to melt the accumulated ice and snow. Foehn winds have been known to
approach hurricane speeds on the west coast of
Greenland (Maxwell, 1980).
Local sea and land breezes occur when there are
strong temperature contrasts between the land and
the sea. During the winter. land breezes can develop

from the edge of the pack ice or from open wpater
areas. In the summer, sea breezes are particularly
noticeable, when the pack ice is close to shore or
when the general air flow is weak. After the summer
months are over. sea breezes in fiords virtualI! disappear because fiord air drainage towards the sea
dominates.
In Davis Strait. the predominant wind direction
throughout the year is northwesterly (Marko ef al..
198 1). During July and August. the incidence of‘
southeasterly and easterly winds increases. although
gale force winds (greater than 65 km/h)are generally
from the north or northwest.
An
extreme wind analysis completed by Maxwell
( 1981) for July through to October shows 20 year
return period extreme wind speeds varying from 86
km/h in central regions to 118 km/h in southern
Davis Strait (Figure 1.2- 12). Off southeastern Devon
Island. a 20 year return period extreme wind of 99
km/hr was obtained by Maxwell et al. (1980). The
highest mean and extreme wind speeds are expected
during periods when storms are more frequent and
intense. This usually happens during the fall in Baffin
Bay and northern Davis Strait. and during the winter
in southern Davis Strait (Maxwell. 1981).

1.2.2.5 Wind Waves

The size of the water bodies. as well as the large
expanses of open water, cause wave heights in the
Baffin Ba!-Davis Strait region to exceed those found
elsewhere in the Canadian Arctic. Swell waves also
propa‘gate into the region from distant storms.
These. added to wind-waves. contribute to the significant nvave heights, particularly in southern Davis
Strait.
Sea state statistics derived from ship observations oft
the west coast of Greenland and Davis Strait predict
that between October and May. wave heights will
exceed 3 m from 5 to 12% of’ the time. and will
generaIl> be highest in April. An analysis of wave
data b>, Imperial Oil et al. (1978) indicated that in
southern Davis Strait (63”N. 59”W). the average significant wave height was 1.2 m during the years
1970-1977. (The “significant wave” has a mean
height equal to the mean height ofthe highest third of
all U’:I\‘CSin the wave train). The 3 m wave height at
this location was exceeded 10% of the time. with a
maximum exceedance of 35% in one month. Waves
in the 2 to 5 m range persisted for several days.
whereas the highest storm waves occurred over much
shorter periods. Significant wave heights, averaging
1.84 m. M’erehighest during November and December
u,hen the waters are normally free of ice and storms
are most severe. A maximum wave height of 9.5 m
was reported during this period. However. compari1.35
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1.2-12
Extreme hourly wmdspeeds (km!hr) wrth a ZO-year return period for various locations (from Maxwell. 1981).
The highest mean and extreme wind speeds are expected when storms are more frequent and intense. This IS usually dung
the fall /n Baffm Bay and northern Davis Strait and durmg the wmter In sourhern Davrs Strajt.
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1.2-14
Frequency
of occurrence
of freezing spray IO’0 of the t/me) calculated
for October
spray events are expected
to occur In October
In the Baffln Bay-Davis
Strajt region.

(from

Maxwell.

1981). Most

ing ice mo\‘ements relative to shipping and to assist in
deteloping trajectories for possible oil spills should
they occur. The data base describing the physical and
chemical oceanography of this region is much less
con1prehensiL.e than that available for the Beaufort.
Bat‘fin Ba!, and Davis Strait resions. In this section
the oceanography of the region is discussed under the
following geographical sub-regions: Prince of Wales
Strait. Viscount Melville Sound and the Eastern
Northwest Passage (Barrow Strait and Lancaster
Soullci).

The bath!mctr> of a region intluences water masses
and their movements (Figure 1.3-I). Section 1.3 will
dkcuss bath! metr! in further detail. Prince of Wales
Strait is less than 200 m in depth and general]> shailower than 100 m. A 90 m deep siil rkar the Princess
Royal Islands prevents the exchange of deep waters
between Amundsen Gulf and Viscount Melville
Sound.

1.3 WATER IMASSES AND THEIR
MOVEMENTS
1.3.1 NORTHWEST

PASSAGE

1.3.1.1 Setting

Knowledge ot‘water mass movements and their 1.ariabilit? are important fbr understanding and predict-

The waters of Viscount Melville Sound are indirectly
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1.3-l
Bafhymetry of the Northwest Passage. Prince of Wales Stra/t. generally shallower than 700 m, prevents deep
wafer exchange between Amundsen Gulf (to the south west) and Vlscoun t Melville Sound. Water exchange between the 500
m deep Viscount Me/v/l/e Sound m the west and Lancaster Sound in the east IS limited by a 125 m deep stll In western Barrow
Strad.
FIGURE

linhed to the Beauf’ort Sea via Amundsen Gulf and
Prince ot‘ Wales Strait and directly through the 500 m
deep channel ot‘ M’Clure Strait. However. water
chchangc \\ith Barrow Strait to the east is limited to
the upper 125 m of-the water column by a sill located
near 9S”W longitude. Other major channels such as
B!am and Austin Channels open into the sound
from the north and M’Clintock Channel from the
soutl1.

Barrour Strait and Lancaster Sound are the major
links bctw,een the waters of‘ the Arctic Archipelago
and Bat‘f‘in Ba\. Shallow sills. principally across
western Barroi Strait. southern Wellington Channel. Crazier Strait and Pullen Strait. limit the circulation ot‘western and northern wrater to the upper 150
m of the water column. At greater depths. contact is
maintained with the adjacent waters ot‘ BafTin Bay
through a deep trench which runs along the channel
auis and connects the relatively shallow. less than 300
m deep. Barrow Strait to the 800 m deep waters of
eastern Lancaster Sound. The coastal shel\,es in this
rqion tend to be less than 10 km in ividth. and fall off

sharply with increasing distance f‘rom shore.
1.3.1.2 Water Mass Characteristics

The upper 300 metres ot‘ the kvater column in the
Northwest Passagehas the characteristics of-the relati\,cl! cold (0°C to -1.8”C). low salinity (less than 3 1.O
to 33.4”/00) Arctic water Iaqer (Bailey, 1957; Collin.
1962: Muench. 1971; Fissel et al., 1980). This layer
extends to the bottom in Prince of Wales Strait and
include5 a characteristic upper layer less than 40 m
thich w,hich is modif‘ied bq solar heating. wind mixing
:rnd ice melting. Its properties and thickness varl
markedly with season and location. with salinities
ranginlr from 28.0 to 32.5 o/o0 and temperatures
from - i°C to 3°C. or higher (Fissei era/., 1980). Away
from the coasts. the thickness ot’ this sublaqer usualI\;
increases during the open water season, while near
the coasts the increased freshwater runoff from land
ottcn enhances stratification and inhibits layer deepening. Below the upper layer. the water properties of‘
the Arctic water mass are relatively uniform.
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Atlantic water occurs at depths of 250 m or more at
the eastern and western ends of‘ the Northwest Passage. It cntcrs Viscount Mclvillc Sound from the
Beaut‘ort Sea through M’Clure Strait, and is generally confined to the central and western sound by a
shoaling bottom to the cast. Bai’fin Bay is the source
of Atlantic water in the eastern Northwest Passage.
Consequentiv. the Atlantic ti’ater in Viscount Melville Sound has higher salinities(34.5o/oo compared
to 34.2 to 34.5o/oo) and lower temperatures (0°C to
0.35”C compared to 0°C to 2°C) than in Lancaster
Sound and Barrow Strait.
1.3.1.3 Mean Circulation

The principal features of the mean circulation in the
Northwest Passage are illustrated in Figures 1.3-2a
and 1+3-2b. Regions of strong steady flow. weak and
variable tlow and the usual locations of strong transient Ilow-features arc also shown.

(a) Prince of Wales Strait
The circulation of Prince of Wales Strait appears to
be highly variable. Available information indicates
that non-tidal tlows in the strait are almost entirely
driven by local winds (Lemon el al., 1981). The dominance of northerly winds suggests that southerly
tlows should predominate over northerly tlows. This
is indicated in Figure 1.3-2a by an open current
vector directed north eastward and a solid arrow
directed south westward in northern Prince of Wales
Strait. The relatively frequent west-northwesterly
winds in this region tend to move ice and surface
water toward the east shoreline of the strait (Lemon
et al.. 1981).
(b) Viscount Mcl~~ille Sound
In Viscount Melville Sound. the mean surface waters
flow mostly to the cast. Near-surface currents have

VICTORIA

NEAR

SURFACE

ClRC”LA,,ON

FEATURES

FIGURE 1.3-2a
Mean near-surface circulation rn Viscount Melville Sound (from Marko. 1977: Lemon et al, 7981). In V/scount
Melville Sound, the mean surface flow 1s to the east. Southerly currents in Byam and Austin channels, and east and
southeasterly flows across the north end of M’Ciintock Channel are indicated bv ice drift data.
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DEVON ISLAND

FIGURE 1.3-2b
Mean near-surface clrculatlon In the eastern Northwest Passage (from Fissel et al, 1980). In eastern Barrow
Strait there appears to be a net easterly flow. There IS a net southerly flow into Prince Regent /n/et with a narrow counterflow to
the north along Brodeur Penrnsula. In Lancaster Sound, there is a net easterly flow. strongest to the south side of the sound,
but wrth a weaker westerly flow along the south coast of Devon Island. Eddying movements move water across the sound.

two components; one which is 10 to 30 degrees to the
right of the wind direction at about 2% of the wind
Speed. and a 3 to 5 cm/s residual easterly flow
(Lemon et al.. 198 1). Three to 5 cm/set easterly
currents hale been measured during the late u.interspring period at the eastern and western borders of
Viscount Melc~lle Sound. It ma! also be possible to
resolve the a\~-age south-southeasterly currents in
Bqam and Austin Channels (Figure 1.3-2a) into
separate southerly residual currents of 2 and 5 m/s.
rcspccti\xzl!,. and lvind-dri\,en components.

The main circulation features in the eastern Northwest Passage are as follows:
1. In McDougall Sound and Wellington Channel,
there is a southerly flow with northerly counterflows along the eastern edges of these channels
(Fissel and Marko. 1978).
2. In eastern Barrow Strait. there appears to be a
net easterly flow. In the eastern and southern part
of the strait. an easterly flow has been well documented (Fissel and Marko, 1978; Marko, 1978). A
counterclockwise current around Griffith Island
has also been reported (Fissel and Marko, 1978;
McNeil1 et a/., 1978).

Less current data are a\.aiInble for the ice co\,ered
southern half of Viscount Melville Sound than for
the northern sound. Easterly and southerly llows
xrosh the northern end of M’Clintock Channel are
suggcstcd mainly through ice drift data (Marko,
1977: Lemon era/.. 198 I ). Howe\,er. data on currents
are lacking for eastern Viscount MclLille Sound. particularli near the junctions with Barrow Strait. and
Peel and MacDougall sounds.

3. The flow in eastern Barrow Strait appears to be
toward Prince Leopold Island; then it turns south
and southwest, penetrating some 100 to 200 km
into Prince Regent Inlet. A narrower, slower northeasterly outflow occurs along the Brodeur Peninsula. There is also an apparent net westerly flow
along the southern coast of Devon Island.

(c) Eastern Northurest Passage

4. The Baffin Bay current enters the east end of
Lancaster Sound and has speeds up to 75 cm/s
near Cape Sherard. (Fissel et al., 1980). These
currents weaken when they turn southward towards
By lot Island (Figure 1.3-2b).

The circulation of the eastern Northnest Passage.
including the \jatcrs of Lancaster Sound and Barrow
Strait is e.\tremel! cornpIe\. Zones of relatively stable. strong tlou hake been obser\,ed in this region
(Fissel et n/.. 1980). In other areas. long term mean
flows are beak. although strong, temporary eddies
and Nind dri\.en circulations often occur on time
scalesof up to tuo ueeks. This situation is illustrated
b\. the mean circulation patterns shout in Figure
1.3-2b.

Elsewhere in the eastern Northwest Passage, wind
driven currents appear to dominate the surface flow
in areas with weak and variable mean flows. Net
westerly drifts along the south Devon Island coasI.41

thne tend to contribute to the great eddying movements which move water across and along the length
of central Lancaster Sound.
1.3.1.4 Low Frequency

Variability

There is also some evidence of seasonal variations in
surface flow rates through the adjacent channels of
the Archipelago. Such a winter increase of the tlow in
Crozier Strait has been postulated by Greisman and
Lake (1978).

(a) Viscount Melville
Strait

Sound and Prince of Wales

(b) Eastern Northwest Passage

Local winds are the major cause of changes in the
surface circulation on time scales ranging from I day
up to several weeks. Typical variations in surface
movements are evident in the drift track shown in
Figure 1.3-3. Larger deviations from the general
easterly flow are also evident from measurements of
net westerly ice drifts (Verral ez al., 1974).

In the eastern waters of the Northwest Passage. variations in the surface tlow patterns again appear to be
controlled by local winds, but the origins of transient
strong flows such as the eddies which occur in central
and western Lancaster Sound are not well understood. These eddies have characteristic diameters ot
20 to 30 km, daily net speeds of 10 to 20 cm/s,
rotation periods of 5 to 10 days. and their currents

.

76"

FIGURE 1.3-3 Path of a satellite-tracked
drift buoy from August 27 to September 76. 7980 (Source: Lemon et al, 1960). The
fOOplng part of the trajectory corresponds lo the period prior to new Ice growth when the drifter was moving through a kxrure
of year-old and multi-year floes in concentrations
of 2/70ths or less.

move both clockwise and counterclockwise (Fissel et
1980; Fissel and Birch. 1981).

(Greisman and Lake, 1978).

al.,

The Baffin current which intrudes into northeastern
Lancaster Sound has been shown to shift position
and change in width over time scales of a few days to
a few weeks (Fissel and Birch. 1981). This current
generally crosses Lancaster Sound in a south or
southwest direction and then returns to Baffin Bay
along with the easterly or northeasterly tlow on the
south side of the sound (Figure 1.3-2b).
There is some evidence for seasonal and year to year
variations in the circulation near the junction of
Lancaster Sound and Baffin Bay. Seasonal measurcmcnts of currents at several depths in the water
column suggest that appreciable changes occur in
L;Lncastcr Sound during the period from November
to June (Fisscl et (I/.. 1980: Fissel and Birch. 198 I ).
Off southeast Devon Island. this change takes the
t’orm of a general decrease in the flow. \s.hilc off B>lot
Island. ;I much more erratic behavior. including 1lo\+
rc\~crsal. is obser\ cd.
The year to year variability in eastern Lancaster
Sound currents has been observed in three consecutive summer programs (Fissel et al.. 1980: Fissel and
Birch. 1981). C urrent speeds were found to vary by
less than a factor of two and little change was
observed in the overall summer tlow pattern.
1.3.1.5 High Frequency Variability

gjayincount

Melville

Sound and Prince of Wales

The dominant semi-diurnal, near surface tidal currents in Viscount Melville Sound have speeds generally less than 5 cm/s. while tidal flows of 10 cm/s
occur in Prince of Wales Strait (Peck. 1978). The tidal
range in the Sound is approximately 1 m. with tidal
current amplitudes in the north being about twice as
large as those in the south.

Recent studies show that in the western part of the
Northwest Passage, tidal currents are the dominant
form of high frequency variability (Greisman and
Lake, 1978). These semi-diurnal tidal currents appear
to be enhanced near the western Barrow Strait sill.
Tidal currents in this region also tend to be aligned
with bathymetric contours.
In eastern Lancaster Sound, the slower speeds.
approximately IO cm/s. of the individual tidal current components are of lessened significance due to
the generally higher mean current speeds in the area.
However. faster tidal currents do occur locally. usually close to shore, and have been documented at
some locations such as off the tip of the Brodeur
Peninsula (Fissel and Wilton, 1978).
Other forms of higher frequency variability include
internal tides which result from interactions between
the surface tide and bathymetric features, as well as
inertial oscillations. Internal tides are difficult to
observe at semi-diurnal frequencies since they can be
masked in a tidal analysis by inertial oscillations in
the upper water column. The characteristic gradients
in vertical amplitude of internal waves are visible,
howe\*er. in the analysis ofdiurnal frequencies of the
stratified coastal waters near Cape Hay on northeast
Bylot Island (Fissel ef 111..1980: Fissel and Birch.
1981: Fissel. 1981).
Long term. time-series current measurements collected at a mid-channel mooring north of the Borden
Peninsula indicate that typical and maximum amplitudes of 12.4 hour period inertial currents are 4 cm/s
and 11 cm/s. respectively (Fissel et a/., 1980). These
currents have similar speeds to the usual offshore
tidal currents. As in other Arctic waters, these phenomena are preferentially generated during times
when the wind changes rapidly.

1.3.1.6 Nutrients

Inertial oscillations at approximately semi-diurnal
frequencies are common in this region as seen in the
looping portions of the drift buoy trajectories shown
in Figure 1.3-3. These high frequency variations in
currents occur following large. abrupt changes in the
surface winds.

Water samples collected along three cross-channel
transects near Resolute Bay indicated a general
depletion of nutrients in the upper 30 to 40 m of the
water column (Jones and Coote. 1980). ,4t 100 m
depths. phosphate, silicate and nitrate concentrations were found to be 1.8,25 and 12flg-at/L. respectively. while only slightly higher concentrations were
measured at a depth of 170 m. The phosphate and
silicate concentrations at depths greater than 150 m
also decreased from west to east along the channel- In
addition. Jones and Coote (1980) also reported a
north to south increase in nutrient levels within the
intermediate water layer between the depleted surface layer and 150 m.

(b) Eastern Northwest Passage
The tidal contribution to currents in the eastern
waters of the Northwest Passage generally consist of
a mixture of comparable magnitude diurnal and
Semi-diurnal flows. The tidal energy enters this
region lareelv from Baffin Bay. although there is a
‘mall diu&ai contribution from the Beaufort Sea
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These results are consistent with the limited mixing
of Arctic Ocean and Baffin Bay waters which occurs
in this region. The Arctic water. which enters
through Barrow Strait, is rich in silicates and phosphate. presumably due to contributions from the
Bering Sea. However. the presence of the 155 m deep
sill at the western end of the strait limits the enrichment effects of the Arctic water to shallower depths.
The west to east decline in deep water nutrient concentrations is a reflection of a corresponding easterly
increase in the dominance of the lower water column
by the nutrient-poor Baffin Bay water. Similarly. the
north to south increase in the intermediate layer
nutrient levels can be attributed to the southern segment of the intrusion of Baffin Bay waters into Lancaster Sound which is mixed with nutrient-rich Arctic Ocean water (Section 1.3.1.3).
Theye are no available data describing nutrient concentrations and their vertical distribution in Viscount
Melville Sound or Prince of Wales Strait.
1.3.2 BAFFIN

BAY - DAVIS

STRAIT

1.3.2.1 Setting

(a) Baffin Bay
Baffin Bay is situated between the mountainous,
heavily glaciated co;tstlines of west Greenland and
the Canadian Arctic Archipelago. and is where Arctic Ocean water which moves southward and eastward through the Archipelago contacts Atlantic
Ocean Ilater. However. water exchange between the
two oceans is restricted by a 650 m deep sill in northern DaLis Strait and b>’ the generally shallower
Archipelago channels.
Depths in central Baffin Bay itself exceed 2.300 m
(Figure I .3-j). Th e continental shelf is relatively narrow on its western perimeters. and is broken by
major subsurtce canyons extending outward from
Lancaster and Jones sounds. as well as from smaller
coastal indentations off eastern Baffin Island. In the
east. the estrnsiile continental shelf edge is typically
located some 200 km or more from the west Greenland coastline.
(b) Da\~s Strait
The deep basin of u’estern and central Baffin Bay
rises gradualI> south of 70”N latitude toward the
broad sill at the north end of Davis Strait (Figure
1.3-A). The mid channel portion of the strait deepens
again south of 66”N. and is accompanied by a narrowing of the broad w’est Greenland continental
shelf. This shelf and a narrou’er counterpart adjacent
to southeastern Baffin Island are traversed by trenches
near Cumberland Sound and Frobisher Bay. The

southeastern portion of Davis Strait is deep and
slopes upward to the northwest to the broad contjnental shelf region.
1.3.2.2 Water Mass Characteristics

(a) Baffin Bay
Baffin Bay is a mixing basin for waters from the
Arctic and Atlantic Oceans and from Greenland and
North American land run-off. Several basic water
types have been identified (Muench, 1971). The
temperatures and salinity properties of these waters
are shown in Figure 1.3-5 and are summarized below:
i) Baffin Bay Arctic Water: Temperatures are
below 0°C except in the variable solar heated surface layer: salinities range from less than 31 o/o0
to approximately 34.40/00. This water originates
from the Arctic Ocean. enters the region principally through Smith, Jones and Lancaster sounds,
and is maintained by convection associated with
ice formation.
ii) Baffin Bay Atlantic Water: Temperatures are
above O’C and salinities are between 34.20100
and 34.50/00. Baffin Bay Atlantic water is formed
as follo\\~s: West Greenland Current Lvater arises
t‘rom the mixing of East Greenland Current \\;itcI
;tnd North
southern

Atlantic

uatcr

D hich flous

around

the

tip of‘ Greenland and north through
Davis Strait. The \\‘ater is relati\el\ \\;Irm (2” to
10°C) and saline (33.5 to 34.70/00) in Davis Strait.
but ;15it t1ou.s north~\ard it mists \\ith Bat‘t‘in Ba>
Arctic uater. ~raduall~ cooling and sinking to
form the Bat‘fin Ba! Atlantic \\ater.
iii) Baffin Bay Deep Water: Temperatures are
below 0°C and the salinity is approximately 34.5
o/00.
(b) Davis Strait
Six distinct water masses have been identified in
Dakis Strait (Campbell er al.. 1963; Seaconsult.
1978). Their designations, locations and range of
properties
are summarized in Table 1.3-l. Each of
these water masses typically undergo considerable
modification through mixing in this region. Four of
the water masses: the Atlantic Intermediate. Surface
Western. Surface Eastern, and the Irminger-Atlantic
waters are directly related to water masses in the mid
and upper levels of Baffin Bay. On the other hand,
the Atlantic Deep and Atlantic Bottom waters are
only found in the deep southern portion of Baffin
Bay. Figure 1.3-6 shows the distribution of water
massesin Davis Strait in an east-west section near the
southern end of the strait.

FIGURE 1.3-4 Bathymetry of the Baffin Bay-Davis Strait Region. There IS a broad srll af the northern end of Davis Strait
separatmg waters In the deep basin of central Baffin Bay from the deep southeastern
Davis Strait. Deep trenches penetrate
Cumberland Sound and froblsher Bay.

1.3.2.3 Mean Circulation
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The mean water circulation in Baffin Bay is cyclonic
(anti-clockwise), similar to its mean atmospheric
annual pressure and surface wind patterns. The
warm. saline water of Atlantic origin flows northward along the Greenland coast. while Arctic water
moves southward along the western side of the Bay
(Figure 1.3-7). Muench (197 1) has postulated that the
southerly flow is driven by higher sea levels in the
Arctic Ocean. The net flow through Smith Sound to
the north is southerly at speeds ranging up to 10
cm/set. although northerly reversals occur under
certain tidal and possibly atmospheric conditions.
The outflow of Smith Sound merges with the water
which has moved north along the Greenland coast.
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FIGURE 1.3-5 Temperature and salinity envelopes for the
waters of the Baffrn Bay region (from Muench, 1971). Hatching indicates variations in depths of the Arctic. Atlantic and
deep waters In Baffrn Bay. Baffrn Bay is a mlxmg basin for
waters from the Arct/c and At/ant/c oceans and from Greenland and North American land run-off. The Atlantic water in
Baffin Bay IS formed from a mixture of the north flowing
West Green/and current and Baffin Bay Arctic water.

The surface water flow to the east of Devon Island is
a combination of remnants of the West Greenland
1.45

TABLE
WATER

MASSES

Water Mass
Surface

1.3-l
OF DAVIS STRAIT
Description

Eastern

(E)

Upper component
(depths <lOO m) of West Greenland
temperature
< 2OC, salinity<
34 O/00.

Current;

Irminger-Atlantic

(I-A)

Lower (100 m_< depths _< 700 m) component
temperatures
of 3” to 4OC, salinities usually

Surface

Western

(W)

Upper (depths < 300 m) component
of Baffin and Labrador
temperatures
21 OC and salinities < 34” O/oo.

Atlantic

Intermediate

Atlantic

Deep (AD)

(A-l)

Atlantic

(Source:

Bottom

(AB)

Campbell

W: SURFACE

At 500 to 1000 m levels in the central Labrador
with temperatures
near 3.4”C and high salinity
Contains a salinity minimum.
At depths of 2000-3000 m; temperatures
to 3” C and salinity > 34.9 O/00. Contains

.

E: SURFACE

I A: IRMINGER

ATLANTIC

AD:

Al:

INTERMEDIATE

AB: ATLANTIC

ATLANTIC

WEST

Currents;

Sea,
of 34.87 O/OO.

maximum.

1978)

current. the Smith Sound outfow and the output ot
Jones Sound (Fissel et o/.. 1981: Lemon and Birch,
1980). This tlow Laries with offshore distance. and
occasionallv a neat-shore anti-clockwise edd! forms
between the core of the current and the northern half
of the eastern Devon Island coastline. In areas offshore of the main current. weak meander-like circulation features are present.

EASTERN

ATLANTIC

DEEP
BOTTOM

B

J

of 2’
a salinity

Current;

In deep levels of Labrador Sea (depths > 3000 m);
temperature
2OC, salinity 37.87 O/00.Contains T and S minimums.

et al, 1964; Seaconsult,

WESTERN

of West Greenland
above 34 O/w.

1
EAST

FIGURE 1.3-6 The distrrbution of water masses in Davis
Strait rn an east-westcross-sect/on
near the southern end of
the strait (Sources: Campbell et al.. 1964: Seaconsult. 1978).
The surface eastern water mass (E) flows northward as the
upper part of the West Greenland current whrle the surface
western water mass (W) moves southward
as the upper
component of the Baffin and Labrador currents.

A surface convergence off the southeast coast of
De\.on Island produces a strong narrow current
urhich intrudes part-way into Lancaster Sound (Section 1.3.1.4). Typical current speeds of the fasttlowing core section of this intrusion are 75 cm/s
(Fissel et al.. 198I: Lemon and Birch, 1980). As this
current leaves eastern Lancaster Sound. it tlows
eastward alon the northern coast of Bylot Island at
speeds of 50cm/s. It then ilows south paralleling the
eastern Bylot Island coastline. usually 30 to 50 km
offshore. At times. a large scale (60-70 km) meandering of this current occurs associated with northerl?
countercurrents located further offshore. Between
the B~lot Island coast and the main body of the
southerly current. anti-clockwise eddies about 20 km
in diameter are frequentI> obser\,ed (Fissel et al..
1980). At the southern end of the eastern coast of
Bllot Island. a portion of the tlow turns westward
into the mouth of Pond Inlet.
The path of the Baffin current off the eastern shores
of Baffin Island is steered by local bathymetry. The
core of this current follows the continental slope at

GREENLAND

NORTHWEST
TERRITORIES

FIGURE 1.3-7 Mean near-surface circulatron of the Baffin Bay-Davis Strait region (from: Marko, pers. comm.). The mean
near surface water circulation in Baffin Bay is anti-clockwise,
similar to its mean annual pressure and surface wind patterns.
The warm. saline water of Atlantic origin flows northward
along the Greenland coast, while co/d Arctic water moves
southward along the western side of the-Bay.

speedsof typically 30 cm/s (Fissel et a/., 1980). Lower
current speeds of 10 to 20 cm/s are found on the shelf
and further offshore towards the deeper basin.
Recent studies suggest that the bathymetric influence
is sufficient to deflect the tlow toward shore (Figures
1.3-7 and 1.3-8) cl
* 1ong several extensive underwater
canyons which cut the Baffin Island continental shelf
(Fissel erai.. 1980: Markoetal.. 1981). These onshore
tlows appear to be a major mechanism for moving
bergs. ice and offshore water into coastal areas.

East Greenland. Irminger, Baffin, and Labradorcurrents. The first two of these mix to form the West
Greenland current, which subsequently divides into
a northerly component following the Greenland
coast, and a broader flow which turns westward and
then southward between latitudes 64”N and 67”N.
The Baffin and Labrador currents are the northern
and southern components of the southerly flow of
cold. low salinity Arctic water which moves along the
western side of the strait. The western portion of this
flow intrudes into Hudson Strait. The waters east of
approximately 63”W longitude continue their southward flow and are joined by the cold outflow of
Hudson Strait to form the Labrador current.

Little is known about the north-flowing west Greenland current due to a lack of current measurements in
the area south of Cape York. Estimates of current
speeds based on the spatial distributions of water
density suggests a 5 cm/s flow, increasing to 20 cm/s
south of Cape York (Muench, 1971). However, current speeds could be well in excess of these estimates
(Mognihan and Muench. 1971).

1.3.2.4 Low Frequency Variability

(a) Baffin Bay

(b) Davis Strait

Surface currents in the central part of Baffin Bay are
southerly, and have speeds of 5 to 10 cm/s over most
of the deep basin (Fissel ef al., 1980; Fissel and Birch,
1981). Mean current speeds change seasonally in

The circulation in Davis Strait (Figure 1.3-7) is dominated bv sejreral well documented flows, namely the
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ally dependent air pressure gradients which are often
characteristic of the eastern Arctic (Section I .2.2). It
is also possible that the seasonal presence of low
salinity water near the coast contributes to the
observed low frequency variability in circulation.
The rapid changes in wind patterns and storm intensities appear to cause most of the surface current
variability having time scales of one or more days.
1.3.2.5 High Frequency Variability

(a) Baffin Bay

Drogued drrfter tralectorres off the southFIGURE
1.3-8
east coast of Baffjn /s/and (from Flssel et a/.. 1980). The path
of the Baffln current off the eastern shores of Baffin Island is
steered by local bathymetry
and the core of this current
flows at speeds of typical/y 30 cm/s.

response to the atmospheric circulation patterns. In
northu.est Baffin Bay. current speeds appear to slow
down during the winter. corresponding to at least a
halving of the coastal current flow. Further offshore,
seasonal reductions in the southward ilow are somewhat smaller. Available data show little year-to-year
difference in the overall patterns of the summer flow
with current speeds varyin, 0 by. at most, a factor of
two. (Fissel et nl.. 1980: Fissel and Birch. 1981).
Spatial variability in this area is also associated with
occurrences of eddies and meanders. The presence of
these features has been inferred from the distribution
of \+tater properties off Cape York and has been
documented in detail near Devon and Bylot islands
(Fissel et al.. 1980: Fissel and Birch. 1981).
(b) Davis Strait
The surface water and ice movements in Davis Strait
are influenced by strong currents which enter the
region from the northwest and southeast. and by the
o;erall mean cyclonic surface wind pattern in the
area. The latter pattern results from the frequent
passage of intense storms which enter the region
from the west and southwest. and the large season-

The tides in Baffin Bay are mixed. but predominantly
semi-diurnal. Tidal amplitudes are smallest off the
east coast of Baffin Island, and increase in all directions away from 72”N latitude and 64”W longitude.
To the east of Devon Island. ior example. the semidiurnal component has an amplitude of 80 cm. Tidal
current speeds in the north near the Carey Islands are
typically IO cm/set. while further south. to the east ot
Lancaster Sound, recent data indicate smaller semidiurnal current speeds generally less than 8 cm/s
(Fissel, 1981). The consistency in the directions of
these currents is indicative of bathymetric steering.
Inertial oscillations have been detected in current
records obtained near the eastern entrance to Lancaster Sound (Fissel er al., 1980). At this latitude. the
characteristic t‘requenc!, of these oscillations is close
to that of the semi-diurnal tide. Nevertheless. these
data suggest that currents associated with these oscillations can have typical speeds of 10 to 30 ems. which
are in excess of typical tidal current magnitudes. The
oscillations are most pronounced in the upper Arctic
water layer. and are almost certainly driven by the
changes in local winds.
(b) Davis Strait
Most of the surface current variation in Davis Strait
results from diurnal and semi-diurnal tidal components. The tide is primarily diurnal in character and,
enters the strait from the Atlantic Ocean and the
Labrador Sea. In Hudson Strait, tidal current amplitudes mav approach 100 cm/s, and reversals of the
mean Ilo& are common (Dohler. 1964).
There is evidence of internal tides in the Davis Strait
region. These are thought to be generated by the
interaction of surface tides with the bottom topography ofsteepcontinental slopes (Seaconsult. 1978;
Schott, 1977). The amplitudes of these currents are
expected to be equal to or less than half of the surface
tide amplitudes.
1.3.2.6 Nutrients

(a) Baffin Bay
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Nutrient samples collected in northwestern Baffin
Bay, from July to early October in 1978, showed
typical nitrate. phosphate and silicate concentrations
of 5.0.5 and 5 to IOpg-at/L respectively, at a depth
of 50 m (Sekerak et a/., 1979). The corresponding
concentrations near the eastern entrance to Lancaster Sound were 15. 1.2 and 40pg-at/L. respectively.
The average concentrations for nitrate-nitrites, phosphates and silicates integrated over the upper 50m of
the water column. decreased 54,36, and 47%, respectively, over the mid to late summer months. Horizontal variability was most evident in the nitrate and
phosphate distributions, with maximum concentrations occurring in the area northeast of Bylot Island.
An observed southward decrease in the concentrations of nitrate and phosphate off the Baffin Island
coast was not clearly reflected in the silicate distribut&n.

possibly as a result of post-bloom dissolution of
diatom frustuies (MacLaren Atlantic Ltd.. 1978a).

1.4 BATHYMETRY
This section describes the general bathymetry along
the proposed eastern shipping corridor. The primary
route is through the Beaufort Sea, Amundsen Gulf,
Viscount Melville Sound. Barrow Strait. Lancaster
Sound. Baffin Bay and Davis Strait. Alternates to the
primary route are possibly through M’Clure Strait to
Viscount Melville Sound and through Fury and
Hecia Strait to Davis Strait via Foxe Basin and Hudson Strait (Figure 1.4-l).

(b) Davis Strait
The status of hydrographic surveys carried out
within the primary route and its alternates varies
greatly. Lancaster Sound, Barrow Strait. Amundsen
Gulf. the southeastern portion of the Beaufort Sea.
and a small section of Hudson Strait and northwestern Foxe Basin have been surveyed to modern standards. Modern surveys have a high enough sounding
density to delineate ail shoals in the region and give a
good indication of what the ocean floor is like. Viscount Melville Sound as well as most of M‘Clure
Strait and the remainder of the Beaufort Sea have
only bcttn partially surveyed. Soundings in these
waters were either made through the ice at regular
horizontal distances or are concentrated along ship
tracks.

Phosphate and silicate concentrations in eastern
Davis Strait are moderately high in the upper 100 m
of the water column, and increase with depth and
from north to south throughout the eastern portion
of the strait (Jones and Folkard, 1968). Corresponding north to south ranges are 0.25 to 1pg-at/L and 2
to 12pg-at/L for phosphate and silicate. respectively.
A tendency for high phosphate levels to occur along
the Greenland coast south ot‘67”N may be evidence
of upwelling in the Fyllas Bank area (Figure 1.3-4:
Hermann. 1968). Some local surface phosphate
depletion has been documented during the late
summer.
In the western portion of Davis Strait. there appear
to be depressed levels of nutrients in the upper water
layer. particularly nitrates. Although nitrates appear
to be the limiting nutrient for phytoplankton growth
and production (R\,ther and Dunstan. 1971: Grainger, 1971). their complete depletion only occurs
locally. Surface nitrate concentrations as high as 10
pg-at/L have been measured. while concentrations at
200 m (MacLaren Atlantic Ltd.. 1978a) generally
exceed Spg-at/L. Silicatesare distributed in a similar
manner. but are subject to a lesser degree of surface
depletion associated with phytoplankton growth.
Phosphate concentrations are generally low. ranging
from 0.2 to 0.4pg-at/L at the surface to in excess of
O.SClg-at/L at 200 m. Nutrient concentrations show
little relationship to geographical position in western
Davis Strait. v+ith the exception of the area adjoining
Hudson Strait where water column instability may
he1Pto replenish surface water nutrients.

The future routes of Arctic tankers will be within
corridors surveyed to modern standards. These corridors will be wide enough to allow the ships within
them to exploit favorable ice conditions and open
\n’ater. The location and width of future shipping
corridors will be determined by factors such as traffic
levels. ice conditions, bathymetry, and environmentai and socio-economic considerations. Class 10 icebreaking tankers will have a loaded draft of 20 m SO
that corridors must be defined having water depths in
01‘25 metres or more.
Future h?drographic survey requirements will depend
upon the location and width of shipping corridors.
Given the complexity of a11 the factors involved.
these corridors have not yet been fully defined. In
Viscount Mellviiie Sound. for example. a northern.
central and southern shipping corridor will eventuallv be needed to take advantage of favorable ice
conditions. There will likely be other areas along the
primary route where it may prove advantageous to
define alternate shipping corridors. primarily to
avoid heavy ice.

Most nutrient depletion occurs in summer. from
June to September. in western Davis Strait. particularly phosphates and nitrates. Silicate levels are
erratic, but tend to be higher than in early spring,
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1.4.1 THE PRIMARY

TANKER

ROUTE

The primary deep-draft Arctic tanker route from the
southeastern Beaufort Sea to the Atlantic seaboard is
through Amundsen Gulf. Prince of Wales Strait.
Viscount Melville Sound. Barrow Strait. Lancaster
Sound. Bat‘t‘in Bay and Da\,is Strait (Figure 1.4-l).
The bathymetry of‘ these waterbodies is described in
the following sections.
1.4.1 .l Southeastern

Beauforr sea

From the Mackenzie Delta eastward to Cape Bathurst,
the continental shelf extends off the coastline for
distances of 100 to 150 km to the 100 m isobath
(Figure 1.4-2). Beyond the 100 m isobath the ocean
tloor drops off steeply so that at distances of 150 to
200 km from the coastline. water depths surpass
1.000 metres. West of the Mackenzie Delta, a deep
trench in Mackenzie Bay cuts into the continental
\hc]fwith the 100 m isobath extending southward to
a position about 25 km west of Herschel Island.
*

I

.

From Herschel Island ( 139” W) to Cape Bathurst
( 128” W) more favorable ice conditions will tend to
be encountered by a routing close to the 30 m ihobath
within the seasonal ice zone (Dickins. 1981). where in
the winter and spring thin ice and leads can extend
northncard of the landfast ice edge for distances of up
to 50 kilometres. The landfast ice edge is generally
o\er the 20 m isobath.

.

A peculiarity of the continental shelf‘off the Beaufort
coast is the presence of conical shaped mounds or
pingo-like features (see Volume 3A. Section 1.4.6).
The Canadian Hydrographic Service has so far identified over 200 of these features between the 20 and
200 m isobath. in the area from 128” W to 136” W
longitude. Since they can come to within 18 m of the
water surface they constitute a hazard to deep draft
vessels.

I.

*

-

.

The eastern tanker route and its possible
alternate branches throuoh M’Ciure Strait and Furv and
Hecla Strait. The alternate route west of Banks Is/an> and
through M’Clure Strart would add 750 km to the total route
and in most years Arctlc tankers would encounter
high
concentrations
of multi-year ice In M’Clure Strait. At present, an alternate route through Fury and Hecle Strart,
though no longer, is not v/able because of sparse soundmgs and possibly rnsufficient water depths.

FIGURE

Figure 1.3-2 s.h ows a hazardous region for pingo-like
features which is located between the 30 and 100 m
isobaths off Richards Island and Tuktoyaktuk
Peninsula. The Canadian Hydrographic Service has
recently brought the bathymetry of the southeastern
Beaufort Sea up to modern standards where accurate positioning and modern equipment is used. The
spacing between soundings is designed to reflect the
nature of the ocean floor and ail shoals and navigationa] hazards are examined in detail.

1.4-l

In 1981, the Hydrographic Service began surveying a
10 mile weide shipping corridor along the Beaufort
coast. This corridor survey is likely to be completed
by September. 1983. This corridor will take advantage of the thin ice and leads which occur in the
seasonal ice zone. Soundings every 100 m. backed UP
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FIGURE
1.4-2 Coastal bathymetry of the Beaufort Sea and Amundsen Gulf. In winter and spring most favourable ice
condrt\ons for Arct/c tankers in the southeastern
Beaufort Sea would be in a routing close to the 30 m isobath within the
seasonal Ice zone beyond the landfast Ice edge. A ten mile w/de shipping corridor is currently bemg surveyed through the
pmgo area and w,thin the seasonal ice zone. -

by sonar readings. will identify all hazardous pingolike features through the corridor.

Water depths gradually decrease from about 350 to
90 m northwest of Cape Lambton and along the
entrance of Prince of Wales Strait.

1.4.1.2 Amundsen Gulf

From the southeastern Beaufort Sea. the shipping
route leaves the shallow continental shelf waters and
crosses the deeper waters of Amundsen Gulf. Here.
the 100 m isobath tends to lie within 10 km or less of
either coastline. with the deepest soundings occurring to\\,ards the middle of the channel. where water
depths range between 200 and 500 metres.
A distance of ii2 km separates Cape Parry and Cape
Lambton (on Banks Island) en route to the entrance
of Prince of Wales Channel. During winter up to
20% of the first vear ice between these two capes can
consist of thin -ice and frozen leads. Later in the
spring. a large polynya develops north of Cape
Bathurst (see Section 1.1. Volume 3A). Icebreaking
tankers will be able to maneuver through the deep
waters of the gulf to take advantage of these favorable ice conditions.

The bathymetry of Amundsen Gulf was recently
surveyed to modern standards by the Canadian
Hydrographic Service.
1.4.1.3 Prince of Wales Strait

Prince of Wales Strait is a narrow 275 km long
channel which connects the waters of Amundsen
Gulf with those of Viscount Melville Sound to the
north (Figure 1.4-3).
The southern entrance to the strait is about 44 km
wide between Alexander Miine Point on Banks
Island and Ramsay Island just off the southwestern
tip of Prince Albert Peninsula on Victoria Island.
The strait narrows to 25 km. one-third of the way
northward, between Stewart Point and Hay Point.
Along the southern one-third of the strait the eastern
and western 50 m isobaths are separated by 21 to 39
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eastern and western 50 m isobaths b’ary between 10
and 14 km along this section with the deepest waters
occurring in the centre of the strait. These depths
range between 100 and 150 m but decrease tobard
the northern end to water depths in the range
between 60 and 90 metres. Prince of Wales Strait has
not yet been sur\reyed to modern standards. Existing
charts are characterized by a sparsit) 01‘soundings.
The Canadian Hydrographic Service will complete a
recent survey of‘ the strait beginning in the summer 01’
1982 (various personnel communications. Canadian
Hydrographic Service, Ottawa). Soundings for this
surkey are being made through the ice. Cont‘irmation
of these soundings
will be made along proposed
tracks of‘ icebreakers before regular traffic commences. For navigationat purposes. the narrow channel
and the presence of shoals will require a high density
of soundings.
During winter Prince of Wales Strait is normally
covered lvith Iandf’ast first qear ice within \vhich are
embedded multi-year ice floes. Multi-year ice concentrations are usually around l/lOth through the
southern half of‘the strait increasing to &‘lOths at its
northern end (Dickins. 1981).

1
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FIGURE 1.4-3 Prrnce of Wales Sfralt. Durrng winter, fhe
strart IS normally covered wjth landfast first year Ice wlfhm
whxh are embedded mu/f/-year Ice floes m concentrations
of 7llOfh rn the south to 4,lOfh.s /n the north. The Canadian
Hydrograoh/c
Servrce expects to comD/ete a sounding survey fhrougn the strarf rn 7982. More detarled soundrngs wfll
be needed before reguiar Arctic tanker frafflc COfrlmer7CeS.

dcepesr uzaters occurring in the middle of
Mnuimum
nattrr deprhs decrease from
about 1(Omat thesouthernentr~tnce toabout 100m
betw.een Stewart Point and Ha> Point.
hm with the
the channel.

North c>t‘Ste\\‘art Point the strait bends northeasterI)
and the Ltldth ot‘rhe strait remains near 25 km until it
narrows to i 8 km near Johnson Point. From Stewart
Point to Johnson Point. separation between the 50 m
isobaths \,aries f‘rom about Z lo 14 kilometres. The
deepest \iater becomes ot‘t‘-ccntre toward the west as
the strait bends to the northeast. An area of shoaling
water lies oft‘ Banks Island betiveen Johnson Point
and Princess Ru>al Island inhere rhe water depths
\ar! hztutxn 3 and ?d metrt’s. The ertstt’rn :ind westcm 50 m isobaths are separated b\ about 5.5 to 7.5
km :Ilong the 15 km section of th; strait beginning
just \outh ot‘ Princess Royal Island. The deepest
waters aions this section are close to the western 50 m
isobath. \t here depths of‘ 132 m occur within 1 km of‘
the east coast of Princess Royal Island.

Once north of Princess Royal Island and its associated shallow uaters. the uidth of the str:lit r:ingp
from between 12 and 19 km to its northern end at
Viscount Melville Sound. Distances bet\\een the

During the spring break-up. multi-tear ice concentrations betiveen l/ 10th and 3/lOths ma! enter from
Viscount Mel\.ille Sound and drift south through the
strait. At times. large multi-year ice floes up to 15 km
wide can temporarily clog the strait. The narrow
channel of na\zigable waters in this area could limit.
to some degree. the abiliry oi‘icebreaking tankers to
maneui’er around large multi-year ice tloes.
1A. 1A Viscount Melville

Sound

The waters of Viscount Melville Sound lie in the
western halt‘ of Parry Channel (Fi_gure 1.4-4) and can
be entered either through Prince of Waies Strait or
from the west through M’Clure Strait.
Viscount Melville Sound has only been partially
sounded. Soundings. especially through its central
and southern portions. are particularly sparse. More
measurements have been taken at the western and
eastern entrances to the sound and along its northern
coast, as indicated by Charts 7831 and 7830 (Canadian Hydrographic Ser\Tice). To the northwest and
northeast of Stetidnsson Island there are large areas
w.ith no soundings. The Canadian Hydrographic
Service has no immediate plans to conduct further
surve\s in the sound. Future shipping routes through
the chntre and southern parts of the sound will have
to be surveyed to modern standards. This as well as
other bathymetric requirements are described in
Volume 7.
From the sound’s wrestcrn entrance to the eastern end

FIGURE 1.4-4 The Northwest Passage part of the eastern tanker route. Most soundings in Viscount Melville Sound are along
Its northern part near Melvrlle Island where most shipprng has travelled. Use of central and southern Viscount Melville Sound,
possible in some years. would requrre the sound to be surveyed to modern standards. In general, a northern route throughout
the Northwest Passage has most favourable rce conditions. Ice conditions are less severe toward the eastern end of the
Passage (Drckins, 1979). Least water depths occur rn Barrow Strart but range between 100 to 200 m In navigable passages.

of Melville Island most of the central and northern
portions of the sound have depths ranging between
200 and 500 metres. The sparse soundings along the
southern portion of the sound are generally less than
200 m.

To the east of Melville Island. the 100 m isobath
extends 20 to 25 km off the southern coast of Byam
Martin Island. To the north. in Austin Channel. a
shoal exists between Byam Martin Island and southern Bathurst Island. Its size, to the 100 m isobath, is
roughly 8 km long in an east-west direction. and 4 km
wide in a north-south direction. and it has a minimum depth of 7 metres. Twenty km to the south is a
deeper shoal area where water depths between 37 and
9? m are encountered.

The SO m isobath is generally within 10 km of the
Mel\ilte coastline. The 100 m isobath extends offshore from 20 to 25 km just east of Bridport Inlet
tow,ards the southeastern corner of Melville Island.
Bctwecn the 50 and IO0 m isobaths there are a
number of shoals where depths range between 27 and
55 metres.

Southwest of Bathurst Island. the 50 m isobath lies
otfshore to the south from 35 to 40 km. Shoals with
depths around 30 m lie just to the north of this
isobath at distances of 30 to 32 km from the island.

East of Melville and Stefansson Islands. the deep
waters of the sound angle off to the southeast with
depths ranging between 200 and 400 m. leaving the
northern and central portions of the sound with
depths between IO0 and 200 metres. Interspersed
within the southern portion of the sound are numerous shallow water areas where sparse soundings
show depths less than 100 m.

During winter. multi-year ice concentrations through
most of the sound range from 7/IOths to 8/lOths.
However concentrations decrease from 6/IOths to
I/lOth as the southern coast of Melville Island is
approached east of Winter Harbour (Dickins, 1979).
In addition. it is usual for a band of predominantly
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i’irst Lear ice several kilomctres wide to exist off the
MCILIIIC Ihland coast in the sound.
Between break-up and freeze-up. multi-year ice conccntrations tend to be lower through the northern
portion of the sound. However. in some years multi\c‘;II- ice concentrations may be lowest through the
central or \outhcrn regions. Studies hate also shown
that multi-year tloes in the northern halfot‘the sound
arc gcncr~ll~ thinner than those in the southern halt‘
(Dickinb. 1979).
Ice conditions. described more fully in Section 1.1.
show that a northern route through Viscount Melville Sound would be fa\sor-cd in most yars. Howcvcr. ;I central or southern route would have encountered the least difficult ice in some years. Depths
appear adequate for a northern route near the Melvillcisland coast. however a higher density ot‘soundings is needed to identify and delineate possible
shoals cltcnding offthis coast. Although waters generally appear deeper along a central and southern
route, sounding densities remain inadequate for
determining safe nabigtion.
particularI> along a
southern route.
1.4.1.5 Barrow Strait

Barrow Strait lies in the eastern half of Parry Channel bctbeen 1Tiscount Melville Sound to tile west and
Lancaster Sound to the east (Figures 1.4-4 and 1.4-5).

Young. Lowther and Griffith Islands stretch across
the western halfofthe strait from Russel Island in tfie
south to Cornwallis Island in the north. To the north
of these three relatiinely large islands lie the smaller
Garrett. Brown and Sommerville Islands. In addition. the small Hamilton Island lies to the southeast
of Young Island.
Water depths generallq range between 100 and 200 m
throughout much of the Strait. At its eastern end it
deepens to between 200 and 300 metres.
Between these islands are various passages and
channels: Kettle Passage between Young Island and
Lowthcr Island: Intrepid Passage bet\\reen Garrett
and Bathurst Islands: Resolute Passage between
Grilfith and Cornwallis islands: Hales Channel
between Garrett and Lowther Islands: and Fournier
Channel between Sommerville and Griffith Islands.
All of these passages and channels have safe water
depths. according to the charts, for the passage of
Arctic tankers. Hob’e\,er. ice conditions in Barrow
Strait are most favorable in its central to northern
portions. so that a route south of Young Island ih
unlikeI\ to be used in most Jears. There are \,arious
shoals \\hich limit the usable widths of‘ these pasalong a northern corridor.
sages. particularly
Although bath!,metric sur\eys of Barrow Strait are
more complete than those in Viscount Melville
Sound. increased sounding densities are needed to

76”

FIGURE 1 4-5 The Barrow Strait sect/on of the eastern tanker route. A//of the passages and channels between the lsfands in
the stmt h&e water uepths adequate for the safe passage of Arc?/c tankers. however those to the north w//l generally have the
best ice cond/tions (Dlckms. 1979).

better delineate shoaling waters to provide more searoom for deep-draft vessels.

end. Prince Leopold Island projects into the southeast corner of the sound offthe northeast corner of
Somerset Island. The 100 m isobath. which encircles
the island, is within a few kilometres of its coastline.
The 100 m isobaths along the northern and southern
coasts ot’the sound are no further than a few kilometres offshore. Depths throughout the sound generally
increase from 200 to 400 m in its western end, to 650
to 800 m in its eastern end.

Eastward of Griffith Island there are no apparent
navigational hazards according to Chart 7503. The
100 m isobaths are generally within 5 km of the
southern and northern coastlines. At its narrowest
point the distance across the strait measures roughly
56 kilometres. Water depths tend to range between
I I3 and 1X0 m south of Cornwallis Island. These
deepen
to between 150 and 300 m south of western
Devon Island. Depths between 110 and 150 m extend
north of the sound into Wellington channel.
1.4. I .6 Lancaster

Modern surveys have been carried out throughout
the sound except for in its eastern end. Lancaster
Sound is the most heavily used section of the Parry
Channel. Marine experience in the sound coupled,
with its generally deep waters, make further survey
requirements unlikely for the safe passage of deepdraft Arctic tankers.

Sound

Lancaster Sound. in eastern Parry Channel. connects
the walers of Barrow Strait with those of Baffin Bay
(Figure 1.4-6). Lancaster Sound is about 70 km wide
at its western end and about 90 km wide at its eastern

The most favorable ice conditions are usually found
in the northern portions of the sound, and the least

c

FIGURE 1.4-6 General bathymetry along the eastern tanker route through Baffin Bay and Davis Strait. Although this region
hasonly been partrally surveyed, partxularly near the Greenland coast, this would not affect Arctic tankers which would travel
well off this coast rn deep water. These waters are frequented In summer by large shrps, including fuel tankers, SerVlCing
Canada’s north and Greenland commumties.
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favorable are generally present in the southern portion (Dickins, 1979). However, the proposed Arctic
tankers would easily travel through the ice generally
found within Lancaster Sound.

quentl! navigated in summer by large vessels. including fuel oil tankers servicing Canada’s north and
communities in western Greenland.

1.4.1.7 Baffin Bay

1.4.1.8 Davis Strait

Bat‘fin Bay. a wide body of deep water. lies between
the west coast of Greenland and the east coast ot
Devon. Bylot and Baffin Islands (Figure 1.4-6).
Smith Sound enters from the north, while Jones and
Lancaster Sounds enter from the west into northern
Baffin Bay. South of 70” N Baffin Bay joins with
Davis Strait. ,4n international demarcation line
between Canada and Greenland runs through the
centre of Baffin Bay and Davis Strait.

Davis Strait joins the waters of Baffin Bay to the
north Lvith those of the Labrador Sea to the south
(Figure 1.4-6). To the west it is bordered by Baffin
Island and the entrance to Hudson’s Strait, while to
the east it is bordered by Greenland. Davis Strait is
approximately 325 km wide at its narrowest point off
Cape D!,er on Baffin Island. Its deepest waters are
largeI>, to the west of the international demarcation
line except south of 65” N. where they are further
east.

Although the waters of Baffin Bay are generally
deefi. individual soundings vary greatly across the
The I80 m isobath is about 80 to 120 km off the
Greenland coast from Disko Island to Godthaab.
ocean tloor. The northwestern part of Baffin Bay.
but reduces to 40 to 80 km off the coast from Godadjoining Smith and Jones sounds. has depths rangthaab bout11to Cape Fare\+,ell. Between this isobath
ing from 180 to 450 metres. Further south a bank of
and the Greenland coast. shallow soundings, ranging
shallow waters with soundings between 108 and 164
t’rom 36 to I IO m are frequent. Along the Bat‘fin
m lies 40 km southeast of Cape York. Greenland.
This bank has a length of about 156 km and a maxi- . coast. the offshore distance of the 180 m isobath
fluctuates between IO and 120 km. but is generalI>
mum width of about 44 kilometres. To the west ot
\\,ithin 20 km of the shoreline. Several shoals with
this shallow bank. depths increase to over 900 m in
minimum depths bet\veen I 17and 180m lie 70 to 100
Mel\ ille Bay.
km ea\t of Hoare Bab near the southern tip 01‘Cumberland Peninsula. However. these form no impediThe offshore distance of the 180 m isobath fluctuates
~nent to the passage of deep-draft vessels.
considerably, along the Greenland coast. In many
places it extends as far west as 50 km from shore.
The most fa\forable ice conditions are found through
Bct\ieen this 180 m isobath and the demarcation line.
the eastern and central portions of Davis Strait. With
depths vary between 198 and 2.200 m. Waters tend to
the exception of a few areas along the Baffin coast.
be deepest towards the centre of the bay but also var’
the bath>metr> of Davis Strait has not been surveyed
greatl\‘along its length. There are a number of shoals
to modern standards.
IJing -to the Ivest of‘ the 180 m isobath south of
Mc1~1llt~
Bay. Depths there range from 36 to 100
1.4.2 THE M’CLURE
STRAIT ALTERNATE
metres. The shallouest wjater. 36 m deep, is located
ROUTE
200 hm from the Greenland coast at 73” I’ N. 61” 7’ W
(Pilot of ArctIc Canada. 1978). Depths are greatest
,411 alternate route for reaching Viscount Melville
\s’est of the demarcation line. reaching over 2.000 m
Sound from the southeastern Beautort Sea is through
between 69” N and 74” N. To the west. the 180 m
isobath is within 20 km of Bylot Island and from 20
the waters off the west coast of Banks Island and
to 80 km off Baffin Island.
through M’Clure Strait. This route would increase
the overall distance travelled by 150 km compared to
that through Amundsen Gulf and Prince of Wales
The most favorable ice conditions are encountered
through the eastern portions of Baffin Bay, becomStrait. The advantage ot‘this secondary route is that
ing increasinglv poorer toward the west. In northern
it ma! occasionally offer more favorable ice condiBat‘fin Ba! the-North 1Vater (see Section 1. I) has thin
tions. This can occur when multi->rear ice concentraact’and open usater in winter Lvhich can be exploited
tions fall below 6/10ths through M’Clure Strait and
rise abo\re 8/lOths across western Viscount Melville
b> Arctic tankers.
Sound from Prince of Wales Strait to Melville Island
The bath> metr]r of Baftin Bay has only been partially
(Dickins. 1981).
sur\ze>ed. particularly near the Greenland coast.
1.4.2.1 Western Banks Island and M’Clure Strait
Holvever. Arctic tankers will travel well off the
Greenland coast so that no further delineation of the
The distance of the 30 m isobath from the west coast
relati\el!, shallow coastal banks will be necessary.
Baffin Bay and Davis Strait are regularly and freof Banks Island ranges from 15 to 50 km. beyond
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which waters gradually deepen until the 200 m isobath is reached. at a maximum distance ofabout I IO
km from the shore (see Figures 1.4-1and 1.4-2). The
ocean tloot- drops nearer the shores off the southwcstcrn and northwestern corners of Banks Island
whcrc the 200 m isobath comes within 20 km ofCape
Kcllct and 5 km of Cape Prince Alfred. No navigational halards arc Identified between the 30 and 200
m isobaths according to Chart 7832 (Canadian
Hydrographic Service). However. a few 50 m soundings arc located about 58 km west of’ Worth Point
between the 50 and 100 m isobaths. This. along with
the rclativcly shallow waters of-f the west coast of
Banks lsiand, indicate that potential hazards may be
idcntificd bc a higher density of sounding.

However. at present, there is no viable alternative
deep-draft vessel route through Prince Regent Inlet.
the Gulf’ of Boothia. Fur> and Hecla Strait. Foxe
Basin and Hudson Strait. primarily because ofsparse
bathymetric data and possibly insufficient water
depths.
1.4.3.1 Prince Regent Inlet and the Gulf of Boothia

From Lancaster Sound south to the latitude of
Cresweil Bay in Somerset Island. mid-channel depths
range f‘rom 200 to 450 m according to Chart 7503
(Canadian Hydrographic Service). Depths of 200 m
occur within 8 km of both the eastern and western
coastlines. A shoal with a sounding of 16 m is located
5 km northwest of’ McBean Bay on the Brodeur
Peninsula. South of Creswell Bay, Prince Regent
inlet is shallower than further north. and depths do
not increase as rapidly outward from the eastern and
western coastlines.

Once past Cape Prince Alf‘red on northeastern Banks
lsk~ud. the route enters M’Clure Strait where depths
of more than 200 m exist a few kilometres off both its
northern and southern coastlines. Throughout most
01‘the strait depths range between 300 to 500 m.

Prince Regent Inlet has a predominantly f‘irst Jrearice
cover during winter. Maximum multi-year ice conccntrations are less than 4110th along the preferred
eastern side of the inlet. Slightly higher multi-year ice
concentrations occur to the south.

From the southeastern Beaufort Sea to M’Clure
Strait. ;I I oute close to the west coast of Banks Island
will likely be foilowed which will minimize multi->ear
ice encounters. and take advantage of the leads and
open \\atcr which develop off the coast betw)ecn
break-up and freeze-up.

The waters become shallo\lver as one proceeds further
south into the Gulf. of Boothia. At the latitude of
Bernier Bay. soundings generall! range f‘rom 100 to
200 m across the gulf. South of Easter Cape on Baffin
Island. the only chart soundings which exist are in a
few narrou strips across the gulf. From Easter Cape
southeast tou.ard Crown Prince Patrick Island (see
Figure 1.4-7). depths generally range between 90 and
180 metres. Waters over 90 m deep lie within a few
kilometres of the southern shore of this island. From
Crokvn Prince Patrick Island to the western entrance
of Fury and Hecla Strait. depths range from 90 to 290
metres. South and west of Crown Prince Patrick
Island. only a few strings of soundings exist across
the gulf, to Cape Margaret on Boothia Peninsula and
Cape Chapman on Simpson Peninsula, and these
range in depth from 36 to 216 metres. These are too
sparse for navigational purposes. particularly with
regard to the avoidance of- multi-Fear ice floes.

The bat11!metr\~alon~ the west coast of Banks Island
11;1\not >ct been surce!cd to modern standards.
although tkatcrs farther offshore ha\‘e been partiaill
\urlc>cd. A rclativc1y high density \\ill likeI>, be
rcquircd aligns a shipping corridor through the relaIILC~ ~hallon \\‘atcrs off‘ the coast.
*After rounding the northwest corner of Banks
Island. multi-!ear ice encounters may be minimized
by routing vessels along the northern portion of
SI’Clure Strait. although genera)&. multi-year ice
concentrations are expected to be higher than else\\hcre in the North\vest Passage. The bathymetry of
M’Clure Strait has been partialI> sur\reyed by the
C,lnadian H>.drographic Ser\.ice. However a sounding dcnbit\. higher than that indicated on published
charts Will like]! be required for navigational
purposes.
IA.3

THE FURY ,4ND HECLA
ROUTE

ALTERNATE

For smaller \,essels. a secondary route for reaching
the Labrador Sea from Barrow Strait is through
Prince Regent Inlet. the Gulf‘ of Boothia. Fury and
Hecla Strait. Foxe Basin. Foxe Channel and Hudson
Strait, The dihtance ot‘rhis route IS roughl!, the same
as that through the Lancaster Sound Baffin Bay and
Da\ is Strait route (Figure 1.4- 1).

The Gulf of Boothia has the heaviest ice conditions
along this alternative route. Multi-year ice concentrations during winter range from 1110th to 3110ths
at the northern end. and from 7/lOths to 9/IOths at
the southern end. Similarly. during summer. multi>fearice concentration range from l/IOth to 31lOths.
and from 4/lOths to 6/IOths. respectively. On average. summer clearing of the ice (less than j/IOcover)
in the Gulf of Boothia fails to occur in two of ten
>ears. Multi-year ice encounters can be minimized by
a routing across the northern end of the gulf along
the Baffin coast. Concentrations below 6110ths will
1.57
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FIGURE 1.4-7 Fury and Hecla Strait. Soundmgs have on/y been made through the centre of the strait and across a narrow
section north of Purfur Cove. The strait IS narrowest (1.95 km) between Ormonde Island and Melv/lle Penmsula. Durmg winter.
the strait is most/y covered with first year landfast ice, however in summer, heavy ice can remain packed agamst the southern
shore where water depths are greatest (DIckins, 1979).

allow selective detouring around much of the multitear ice (Dickins. 1979).
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Fury and Hecla Strait

Soundings have only been made through the centre
of Fury and Hecla Strait and were made in a strip
passing between Alfred and Mocklin Islands at the
strait’s western end. and between Liddon and
Ormonde Islands at its eastern end (Figure 1.4-8).
The one exception to this occurs across a narrow
section of the strait north of Purfer Cove on Melville
Peninsula. where soundings extend from the northern to the southern shore.
The width of Fury and Hecla Strait tends to remain
between 15 and 20 km along much of its length.
However. the strait narrows to a distance of 3.75 km
between Fruchen Point on Liddon Island and Friday
Point on Ormonde Island. This distance decreases to
1.95 km at the narrowest point across the Labrador
mead0kf.s. between Ormonde Island and Melville
Peninsula.
At the strait’s western end. north of Cape Englefeld,
depths range between 270 and 360 metres. From
Cape Englefelt to Purfer Cove. depths decrease to
between 90 and 150 metres. At Purf‘er Cove the 50 m
isobath occurs within a few kilometres of both the
southern and northern coast. From Purfer Cove to

Friday Point depths vary between 36 and 195 m
through the centre of the strait. Minimum depths of
17 and 27 m are located 5 km off the western end of
Liddon Island. and a sounding of 25 m occurs about
10 km south and west of Cape Tordenskjold on
Baffin Island. Shallow waters are also located in the
narrow passage between Liddon and Ormonde Islands. Depths here range from 11 to 27 m at distances
ranging from 0.4 to 2.25 km off the point’s southern coast. Elsewhere depths range between 40 and 214
m until the Labrador Narrows is reached. Soundings
through the centre of the Narrows range from 40 to
214 metres.
During winter. Fury and Hecla Strait is predominantly covered with first year landfast ice. Multi-year
ice concentrations range from l/lOth to 3/10th. A
polynya occurs every winter in the Labrador Narrows at Ormonde Island (Dickins, 1979).
During spring break-up the weaker ice of the strait is
flushed out by a strong tidal current. Heavier ice.
including multi-year floes from the Gulf of Boothia
and Prince Regent Inlet. can then pass through the
strait during summer. There is a tendency for heavy
ice to remain packed against the southern shore. thus
reducing ice concentrations through the centre of the
strait where water depths are greater.
The Pilot of Arctic Canada (1978) mentions the possibility of severe ice jams in the narrows which can

..
t
,-j
‘i

back up to the west. The narrowness of the strait
combined with tidal currents could make it difficult
for icebreaking tankers to turn around under extraordinary circumstances.

late on the southern side. Water depths increase
rapidl! f‘rom the northern and southern coasts of the
Strait and depths generally range between 180 and
360 m. except at its eastern end where depths well
over 360 m are encountered. A shallow bank where
depths are under 180 m lies to the northwest of
Charles Island off‘ Ungava Peninsula. At the end of
this bank. about halfway between Charles and Salisbury Islands. is a shoal with a minimum depth of29
mctres. Occasional soundings between 126 and 180
m arc found at the eastern end of the strait.

1.4.3.3 Foxe Basin, Foxe Channel and Hudson
Strait

Once east of Fury and Hecla Strait, the route enters
the northwestern corner of Foxe Basin. A southerly
direction is assumed with Siorarsuk Peninsula, Jens
Munk Island and Rowley Island to the east, and
Richards Bay, Hooper Inlet and Foster Bay on Melville Peninsula to the west (Figure 1.4-7). This section
of the route through Foxe Basin is characterized by
extensive shoals.
.

The bathymetry between Prince Regent Inlet and
Hudson’s Strait is the least surveyed area of the
waters beingconsidered for icebreaking tanker routes.
Most of the area has not been surveyed to modern
standards and existing charts are characterized by a
sparsity of soundings. To use this route, a high density of soundings will be required through Fury and
Hecla Strait and Foxe Basin. given the shallowness of
these waters. Dredging would also likely be required
at several points to maximize navigational safety.

Depths gradually increase in southern Foxe Basin.
Betkveen Igligliak Point and Cape Robert Brown
dcprhs range from 35 to 110 metres (Figure 1.4-6).
South of‘ Cape Robert Brown to Foxe Channel.
depths range between 90 and 150 m and waters tend
to deepen towards Melville Peninsula.

During the summer of 1981. the Canadian Hydrographic Service conducted a new series of soundings
in Fosc Basin and Fury and Hecla Strait. Provisional
results. not yet published. show a number of critical
shoals not indicated on current charts.

During winter Foxe Basin is normally covered with
first Jear ice. Some old floes from Fury and Hecla
Strait may be scattered around the basin. An important area of open water and thin ice usually occurs in
northwest Foxe Basin. This polynya extends west of
Rowley Island across the alternative tanker route
along Mcli ille Peninsula. A shore lead also tends to
run about 10 km off the Melville Peninsula coast. but
Mater depths are likely to be inadequate for icebreaking tankers to take advantage of this lead unless it
eutcnds south of Cape Robert Brown.

1.5 THE SHORES
This section summarizes the physical character of
shorelines in the Northwest Passage.between Amundsen
Gulf and Davis Strait. as well as active processes
which affect these shores. A more comprehensive
treatment of the subject is provided in WoodwardClyde (1981). a supporting document to the Environmental Impact Statement.

Ice thickness generally increases towards the centre
ot’ the Basin. favoring a route along Melville Peninhula. The western half of Foxe Basin also tends to
ha\,e lighter summer ice conditions, which is due to a
northeast current along the shore of Foxe Peninsula
(Dickins. 1979).

On a regional basis the coasts of Lancaster Sound
and of northwest Baffin Bay are better understood
than those between Amundsen Gulf and Barrow
Strait. The coasts of western Lancaster Sound are
probably the best known of those studied within the
Canadian Arctic (Woodward-Clyde, 1981). Elsewhere
there is a paucity of data and. in many sections. there
is no ground-truth information available to determine either the sediment characteristics or the beach
morphology.

Foxc Channel leads from the southwest corner of
Fosc Basin to Hudson Strait. and passes between
Fo\e Peninsula to the west, and Southampton Island
to the east. Mill. Salisbury and Nottingham Islands
lie at the eastern end of the channel.
Depth3 in Foxe Channel generally range between 50
to 400 m. with the deepest waters occurring in the
M’estern half of the channel. A shoal peaking at a
depth of 13 m lies in the middle of the channel. about
100 km east of Cape Donovan on Southampton
Island.

The coasts of the Northwest Passage between
Amundsen Gulf and Davis Strait are relatively stable
in terms of shoreline changes, despite considerable
variability in the characteristics of the coastal processes.The shoreline throughout is geologically controlled and relief is high with bedrock outcrops along
the shore particularly in eastern sections. to the east

In Hudson Strait. a route along the northern side will
avoid the heatier ice concentrations which accumu1.59
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of Barrow Strait. The coasts around Viscount Melville Sound have lower relief and are underlain by
near-surface bedrock in most sections. Barrier beaches
arc generally restricted in length and primarily associated with delta\: in contrast to shores of the Bcautort Sea. there are no sections of coast with ice-rich
tundra cliffs.
1.5.1 VISCOUNT
LANCASTER

MELVILLE
SOUND

SOUND

There are few large deltas in this section and rivers
generally exit into the sea through braided lobate
deltas. The shorelines are essentially very stable:
beach changes are infrequent and of low magnitude.
Despite this overall stability. the intertidal sediments
are subject to reworking and to redistribution by
normal wa\‘e processes during the open water season.

AND

In Viscount Melville Sound. and generally between
Amundsen Gulfand Barrow Strait, the bedrock outcrop5 arc predominantly sedimentary sequences and
relict‘ is low everywhere. except along northeast
Banks Island and Dundas Peninsula on Mel\rille
I&lnd. Examples of shoreline types are shown in
Plates- I .5- 1 to I .5-8 for Parry Channel. The physiograph>, of the coastal Tone in most sections is charactcrixd by a low plain with a veneer ofsurficial materials. The shore done character is one of predominantly
continuc>us \and or gravel beaches (,4rea A in Figure
I .5-I ). Scquenccs of raised beaches are a common
cxcurrence on coasts Mhere backshore relief is low.

The coasts of the Viscount Melville Sound area are in
an ice-dominated environment. Ice push is common
on all exposed coasts and storms are an important
but inf‘requent event in terms of coastal sediment
reisorking ( Woodward-Clyde. 1981). Where rivers
reach the coast. tlukial processes play an important
rcjlc in determining shore zone character. The open
water season ranges between 30 and 70 days in eastern and southwestern areas but can be as little as 0 to
JOdays in M’Clure Strait. Fetch distances are limited
in all areas by ice and b> the coastal configuration ot
the Arctic Archipelago. As a result of the fetch and
act’limirations. wave energy levels are extremeI> low
except during periods of‘ infrequent open water storm
\+a\e acti\it\.

PLATE 1.5-l
Barrier beach north of Deans Dundas Bay, west Victoria Island. Hummocky
beach berm (Courtesy: Woodward-Clyde).
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ice-push

terrain characterizes

the

PLATE 1 S-2 High rellefcoastcharactenzedby
clrff faces buried with talus and by incrsed nvers with braIded lobate deltas at
Cape Vesey Ham/ton. northeast Banks /s/and (Courtesy- Woodward-Clyde).

PLATE 1.5-3 Continuous pebble-cobble
beach at the base of a large talus slope. Cape Ricketts, southwest Devon Island.
The person IS standing at the mean h/gh-wafer mark: photograph
was take at low tide (Courtesy: Woodward-Clyde).
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PLATE 1.5-4

Upland plateau and a cliff face buried by talus; southern

PLATE 1.5-5 Horizontally bedded sedimentary
f Courtesy: Woodward-Clyde).

Devon Island (Courtesy:

Woodward-Clyde).

rocks forming near vertical cliffs up to 300 m in herght: Prince Leopold Island
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Coasfal p/a/n of northern Somerset
rarsed beach rjdges. frost cracks. ice-push
(phofo at low tIdeI. (Courtesy. Woodward-Clyde).

PLATE
streams.

1.54

Island between
rfdges (indicated

Cape M’Clintock and Cape Clarence showing branded
by arrow), and Ice floes stranded IR the mtertrdai zone

PLATE

1.5-8

(Courtesy:

Coastal plain wrth a continuous
Woodward-Clyde).

beach ridge and wide suprahdal

f/ate nnr)h Of Clyde, northeast
.

.

,.“.

.,,

Baffin /s/and.

GREENLAND

NORTHWEST
TERRITORIES

FIGURE
1.5-1
Simplified shore zone character along the eastern tanker corridor between Amundsen Gulf and Davis Strait.
Shorelines are relatively stable. There are no sectrons of coast wrth xe-nch tundra cliffs. Barrier beaches are shorf and
Primarily associated
wtth deltas (Source: Woodward-Clyde,
1981).

l.fl-l

Lancaster Sound (Area B in Figure IS-l), between
Barrow Strait and Baffin Bay, is characterized by
horizontally
bedded sedimentary rock outcrops.
This upland plateau region, with high (500 m) relief
in most sections is interrupted by several low coastal
plains, such as northern Somerset Island. and is frequently incised by river valleys that cross the shore
zone. Some Precambrian bedrock is exposed on
western Somerset Island; this is also an area of low
relief. The shore zone character is typically that of
fjord coasts, except where low coastal plains occur.
The coastal cliffs are usually buried by basal talus so
that the intertidal zones are predominantly continuous coarse-sediment beaches. On the few shoreline
sections where a low coastal plain is present, the
backshore is characterized by relict raised beaches
and the shore zones are sand or gravel beaches. These
coasts are very stable due to the bedrock control;
major shoreline changes are rare. The intertidal sediments are subject to reworking by normal wave
activity.

1.5.2 BAFFIN

BAY AND DAVIS

STRAIT

The coasts of northwest Baffin Bay (Area C in Figure
1.5-I) are predominantly Precambrian bedrock outcrops. This is a mountainous coast with high relief
(up to 2,000 m) and permanent ice caps in backshore
environments. A low coastal plain characterizes
eastern Devon Island. southwest Bylot Island, and
parts of the Baffin Island coast (Plate I .5-8). The
shore zone character is that of fjords with tidewater
glaciers and, on eastern Devon Island, tidewater ice
sheets. Coastal relief is generally high but the cliff
faces are usually buried by talus deposits. Continuous gravel or sand beaches are common on the low
coastal plains but elsewhere coarse sediments (cobbles and boulders) cover the intertidal zone. Deltas
are a common feature at the heads of ice free fiords.
These coasts are very stable; major shoreline changes
are rare due to bedrock control of the shore zones.
The beaches are actively reworked during open water
conditions for a few months each summer. In areas
where glaciers and ice sheets break off directly into
the sea, the shoreline is unstable.

The coastal processes that operate in Lancaster
Sound can be characterized as those of a micro-tidal,
low energy, wave-dominated environment. Ice push
is common on most exposed coasts but, unlike coasts
further to the north and west. ice is not a dominant
coastal process. The open water season ranges
between 40 and 100 days and fetch distances are
limited by the coastal configuration. The fetch areas
are generally less than 500 km, but infrequent storms
can produce high wave energy levels on exposed
coasts during the open water season.

The coasts of northwest Baffin Bay are a storm-wave
environment. Wave energy levels are relatively high
for Arctic coasts: wave heights greater than 1 m are
common. The open water season is generally 100
days or more each year and fetch areas during the
open water season are greater than 500 kilometres.
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CHAPTER 2
MARINE PLANTS AND
ANIMALS

2.1 MAMMALS

This part of Volume 3B summarizes existing information on the marine plants and animals frequenting
the Northwest Passageregion.gcnerally illustrated in
Figure 2-l. For certain key species which may
migrate into and out of the region (e.g. Beluga
Whales) the area covered is extended. Separate scc(ions provide the most relevant information on the
mammals. marine birds, fish. and lower trophic levels of the region. Section 2.5 reviews the resource
harvchting activities of people living in the region.
w,hile Section 2.6 identifies special areas.
For information on the Beaufort Sea portion of the
caster-6 shipping corridor and the western corridor,
the reader is referred to Volume 3A. Additional
information is available in various supporting documcnts to the Environmental Impact Statement as
wetI as the literature cited in the text. To assist the
reader. Table 2-1 is provided: it defines many of the
more important biological terms used throughout
this chapter.

FIGURE 2-l Approximate boundary of the Northwest
marine plants and an/ma/s of this large region.

About 22 species of marine mammals occur along
t hc primary eastern shipping corridor between Prince
of Wales Strait and Davis Strait. Twelve species are
whales that occur primarily in Davis Strait during
\ummer. Of the remaining 10 species. only the ringed
\caI and polar bear arc permanent residents throughout the area. During summer. bearded seals range
along the entire route. while white whales. narwhals.
bowheads. walruses and harp seals. all of which winter in the eastern Arctic or off the Atlantic coast
rarely ranse farther west than western Barrow Strait.
Harbour ~~11sand hooded seals rarely occur west of
eastern Lancaster Sound. The white and bowhead
whales that frequent the Bcaufort Seaduring summer
(Volume 3A. Section 3.2.1) rarely move farther east
than southern Prince of Wales Strait.
Information on the distribution and abundance of
marine mammals along the eastern shipping corridor. particularly in summer. has increased greatly
o\‘t‘r the past decade. Aerial survey programs (Finley
YI al., 1974: Finle), 1976: Johnson et ul., 1976: Finley
and Johnston. 1977: RRCS. 1977; Davis et al.. 1978
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Algae

A group of aquattc
one-celled.
colontal
chlorophyll,
e g seaweed.
pond scum

Anadromous

Frsh that return
e g salmon

Autotrophfc

The capabrlrty
by plants

from

the ocean

to freshwater

of an organrsm

Benthos

Plants

Bloom

The productton
relatrvely
short

or ammals

Cellulose

The fundamental

Copepodite

A stage

that

or many-celled

to make

to reproduce

rts own

food,

love on or In the bottom

of large numbers
trme penod
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plants

contam

(spawn),

e.g. photosynthesrs

of the sea (or lake)

of plankton

or epontrc

of the cell wall

of all green

m the lrfe of some young

whrch
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plants
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Demersal

Fish that

Detritus
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suspended
In the water column
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of small plants
and ammals.
and waste products
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Into
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that

near the bottom
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for food
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The under
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A coastal area where freshwater
IS mfxed and diluted by seawater
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Zone

surface

A zone near
photosynthesrs
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Fauna
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in general,
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sufficient
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plant

life.
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Flora
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Young

fish.
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invertebrate

An animal
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animals

hatch
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grow
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produced

sediments
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by plants

produced

that year

compounds
by plants from water and carbon
absorbed
from sunlight
by chlorophyll

and animals

on other

durmg

011 for food
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Irfe)
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antmals

A zone near
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or plant
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a river)

column
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ah: Koski and Davis. 1979, 1980; MM1 1979 a.b;
Stirling CI al., 1981) have provided much new information on the distribution and numbers of most
species over much of the route, while studies of
reproductive biology and behavior (e.g.. McLaren,
1958. a.b.c. 1962: Brodie. 1971; Smith. 1973a: Sergeant and Brodie, 1975: Schweinsburg et al., 1977;
Stirling and Archibald. 1977: Finley. 1979; Smith el
N/.. 1979; Smith and Hamill, 1981; Stirling er al.,
1978. 1980) have provided much useful information
required for management purposes. However, for
many species the wintering areas and migration
routes especially in Baffin Bay and Davis Strait, are
not well known.
2.1.1 WHALES
2.1.111 White Whale (Beluga)

The white whale (Delphinapterus
leucas) is a small,
toothed whale that may reach 4 to 5 m in length. It is
a very social species and large herds often occur iq
shallow coastal waters. White whales are highly
vocal. and have a well-developed capacity for echolocation (Ford. 1977; Morgan. 1979). White whales
occur primarily in Arctic and subarctic waters of
North America and Eurasia. although a small isolated population inhabits the Gulf of St. Lawrence.
Sergeant and Brodie (1975) estimated that about
30.000 it bite whales inhabit North American waters.
During certain times of the year. substantial proportions ol‘thc North American population are found in
\ cr\ rcbtrlcted areas.
The two principal regions along the eastern shipping
corridor \\here \t.hite tillales are known to summer
are the eastern High Arctic and along the southeast
coast of Bat’f‘in island. The size of the ‘High Arctic’
population has been estimated at 10.000 to 14.000
indi\ Iduals (Da\,is and Finley. 1979). Mhereas the
eastern Baf‘fin population (the ‘Cumberland Sound
stock’) has an estimated 500 to 700animals (Brodie et
al., 1980). Th e estimated annual harvest of white
~halcs along the eastern shipping corridor is about
600 to 1.200 (Section 2.5.1.3).
The reproductive potential of white whales is not well
understood because there is uncertainty about the
\alidit\ of the ageing method. It was originally
bclie\&i that two dentinal laJ.ers were laid d0n.n per
year (Brodie. 1971: Sergeant. 1973a). while more
recent c)pinion (Sergeant. 1979) based on the same
data and a stud\ by Ohsumi ( 1979) suggests that only
one la\.er is added per year. The question is unresolved-at present.
Depending upon which ageing criterion is correct.
the ace of first breeding in female white whales is
eitherL5 or 10 \‘ears and the average life span is either

25 or 50 years. Calving occurs during the summer in
the eastern Arctic. and females produce a single calf
every third year (Brodie. 1971). The reproductive
potential of this species is low.

White whales feed on a wide variety of fish and
invertebrates of benthic and pelagic origin (Kleinenberg et al., 1964). In Arctic waters. the Arctic cod
appears to be the major prey (Vibe. 1950: Freeman,
1968: Finley, 1976: Davis and Finley, 1979).
Although a small number (estimated at 500 to 1.000
individuals in March 1978) of white whales from the
‘High Arctic’ population winter in areas of open
water along southeastern Devon Island and in eastern Jones and Smith sounds (Finley and Renaud,
1980), most of this population is believed to winter
off the west Greenland coast between Disko Bay and
63”N latitude (Figure 2.i-i)(Vibe. 1967; Kapel, 1977:
Davis and Finley, 1979). However, data on the winter distribution of whales in this area are not available. No white whales were recorded along the pack
ice edge in western Davis Strait in March. 1978
(MMI. 1979a).
Migration of white whales from wintering areas in
Greenland to the summering areas in the central
Canadian Arctic begins in April and follows the
landfast ice edge on the west coast of Greenland
(Figure 2. i-i). iMost individuals continue across
northern Baffin Bay north of 76”N. although an
unknown number of white whales summer in the
Thule District of Greenland. Only a few white whales
were observed in offshore areas of Baffin Bay south
of 76”N during aerial surveys conducted in spring,
1978 and 1979 (Koski and Davis. 1979: Koski.
1980a). After crossing northern Baffin Bay. the
whales move in a southerly direction along the ice
edge across Jones Sound and along the east coast of
Devon Island to Lancaster Sound.
The few white whales that may be present in eastern
Lancaster Sound during April are presumably animals that winter in northern Baffin Bay. The number of
migrants moving through Lancaster Sound increases
through May and early June, and peaks during late
June and July. However, migration can be delayed
until mid to late July in years when fast ice persists
across eastern Lancaster Sound. For example, persistent fast ice in 1978 and 1979 resulted in considerable movement of whales back and forth along the
south coast of Devon Island. the edge of the fast ice.
and the north coast of Byiot Island. Large concentrations may occur at this time. For example, I.800
individuals were found along a 60 km portion of the
ice edge on July 11, 1978 (Koski and Davis, 1979).
The migration through Lancaster Sound occurs
primarily along the south coast of Devon Island
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White whale mrgratlon routes, wmtermg areas and summer concentrat/on
areas in the High Arctic and
Sound. The m/gration of white whales throuqh Lancaster Sound occurs mainly along the south coast of Devon

(Figure 2.1-l) rather than in the middle of the sound
or along Bylot and Baffin islands. For example. during weekly surveys of the north and south shores of
Lancaster Sound during the westward migration in
1976.86% of more than 1.800 animals seen along the
coasts and ice edges were within 1.5 km of the shore
or ice edge along Devon Island. During the peak
migration in late June and July. 94% of the migrants
were observed in these areas (Johnson er al., 1976;
Davis and Finley. 1979). By the end of July, virtually
all migrants have moved west to Barrow Strait.

move farther west than about 98”W (Finley. 1976).
Eastward fall migration is rapid and involves large
compact herds. Migration through-Lancaster Sound
occurs almost exclusively along the southern coast of
Devon Island within 200 m of the shore. In 1976.
1978 and 1979. the whales passed through Lancaster
Sound mainly during the third week of September
(Davis and Finley, 1979; Koski and Davis. 1979.
1980). Bethune Inlet and Croker Bay. both in south
Devon Island. may be important feeding areas during fall migration (Koski and Davis, 1979).

White whales move into shallow estuaries from mid
July to mid August (Plate 2.1-l). Major concentration areas occur along the south side of Barrow
Strait. especially in bays such as Cunningham Inlet
and Garnier Bay in Somerset Island. In addition,
several thousand white whales move south to summering areas in Prince Regent Inlet (Figure 2. l-l).
The small number of white whales recorded in offshore waters of Barrow Strait in July are presumably
crossing the strait to the summering areas. White
whales have not been observed offshore during
August (Finley, 1976) and they are not known to

After leaving Lancaster Sound. virtual!y all white
whales travel north along the east coast of Devon
Island toward the entrance of Jones Sound and presumably retrace the spring migration route. Migrants
are generally found moving southward past Thule by
late October (Vibe. 1950). Harvest statistics indicate
that whale numbers along the coast of Greenland
from 75”N to 72”N peak in October and November
(Kapel. 1977).
The ‘Cumberland
2.4

Sound Stock’ of white whales

numbers about 500 to 700(Brodieetal.,
1980)and is
believed to be genetically isolated from the ‘High
Arctic’ population (Davis and Finley, 1979). These
whales summer in Cumberland Sound along southeast Baffin Island, and probably winter in Hudson
Strait although migration routes between these two
areas are unknown (Figure 2.1-i). A few white
whales are present in Cumberland Sound by May,
and their numbers generally peak in August. White
whales have been observed in Cumberland Sound as
late as November (MAL. 1978; MMI, 1979b). An
estimated 300 white whales were also observed in
Frobisher Bay in late August. 1979 (MAL, 1978), but
the stock affinity and migration routes of these
whales are unknown.
A major wintering area for white whales is located in
the pack ice of eastern Hudson Strait and in adjacent
areas of Davis Strait (Figure 2.1-i). MM1 (1979a)
recorded about 400 individuals in this area in March.
1978. although survey techniques and design did not
permit the authors to estimate the total number present. White whales wintering in this area include
animals from populations that summer in Hudson
Bay and Ungava Bay and possibly Cumberland
Sound (Finley et al.. in press). White whales have
also been recorded in Frobisher Bay during March
(MMI. 1979a).

2.1.1.2 Narwhal

The narwhal (Monodon monoceros) is a small. toothed
whale that is found primarily in Arctic waters off
eastern Canada and Greenland. Along the eastern
shipping route, this species occurs in Barrow Strait,
Lancaster Sound, Baffin Bay and Davis Strait. The
size of this population is uncertain, but has been
estimated to be at least 20.000 individuals (Davis et
al., 1978a: Koski, 1980a). Narwhals occur in deep
water areas (Mansfield et al., 1975) and for most of
the year are closely associated with pack ice (Finley
and Johnston, 1977; Koski and Davis, 1979; Koski,
1980a). The estimated annual harvest of narwhals by
residents along the shipping corridor ranges from
500 to 1.200 animals (Section 2.5.1.4).
During most of the year, narwhals occur in smail,
widely scattered herds (Plate 2.1-2). However. groups
ranging from several hundred to a few thousand may
occur in relatively small areas during summer. In
addition. they are also concentrated during migration when several thousand may move past a particular point during a two or three day period (Greendale
and Brousseau-Greendale, 1976; Koski and Davis.
t 979. 1980).
The population dynamics of the narwhal are not well

PLATE 2.1-2 A small herd of narwhal moving through oDen water. Narwhal
year are closely associated w/th pack Ice. (Courtesy. Petro-Canada).

kno\\,n (see Davis et al.. 1980 for review) but ma) be
similar to those of the closely related white whale
(hlan\t‘icld et a/.. 1975). The information a\~ailable
huggests that this species reproduces slowly.

occur in deep water areas and for most of the

(Vibe. 1950). There is also a major movement of
narwhals in May and June through offshore Baffin
Ba! towards Lancaster Sound (Koski and Davis.
1979: Koski. 1980a). During these months. animals
are widely distributed throughout much of Baffin
Bay. In late June. some move to the fast ice edge
along the east side of Baffin Island. and then proceed
northwest along the ice edge towards Bylot Island
(Figure 2.1-2).

Narwhals often feed in areas associated with pan ice
(Finlc! and Johnston. 1977)and in deep water. Their
major foods include Arctic cod. squid, decapod crustaceans and Greenland halibut. Several sources indicate that Arctic cod are particularly important in the
diet of narushals in Arctic waters (DegerbBI and
Freuchen. 1935: Vibe. 1950; Mansfield eta/., 1975: K.
Hay. pers. comm: H. Silverman. pers. comm.; K.J.
Finle!. pers. comm.).

The peak movement of narwhals into Lancaster
Sound usually occurs in late June and July, although
some may be widely distributed throughout the
sound by as early as May. For example. several
thousand narwhals entered the sound between June
24 and July 14 (1976). and smaller numbers continued to enter until the end of July in 1976. a year
when there was no fast ice edge. During this migration. 2lq of the narwhals entered along the north
coast of the sound. 22% were along the south coast
and 57% were offshore, more than 7 km from the
coastline (Johnsoneral.. 1976; Daviseral.. 1978a). A
total of over 20.000 animals were estimated to have
entered Lancaster Sound during this period (Davis et
al., 1978a).

Although the winter distribution of this species has
not been \\ell documented. the few available obser\.a(ions suggest that narwhals winter in the pack ice of
Da\ I\ Strait and eastern Hudson Strait (M‘Clintock.
1859: Da\.is. 1876: Turl, 1977: MMI. 1979b). Winterins also occurs in the Disko Ba! area of west Greenland during the period from January to May (Kapel.
1977).

Narwhals begin their northward spring migration
during March. They generally appear to travel along
the receding ice edge offthe west coast of Greenland.
north to Melville Bay and Thule. Narwhals first
appear near Thule at the end of May or in early June

In years kvhen a fast ice edge blocks the entrance to
Lancaster Sound, several hundred narwhals may CO]lect along the ice edge and move back and forth
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areas In Parry Channel, Baff/n Bay and
FIGURE 2.1-2 Narwhal m/grat/on routes. wmtermg areas and summer concentraflon
Davjs StraG. Approximately
20.000 narwhals are estimated to InhaM the area of the shIpping comdor.

belLbeen the coasts of De\son and B! lot islands until
break-up (Koski and Davis. 1979). The presence of
fast ice during June can dela>* nnruhal movements
into Lancaster Sound b> as much a5 ;I month. For
c\ample. narx~hals \t’ere obscr\red mo\ ing into Lancahter Sound as late as August 9 in 1978 (Koski and
Da\ is. 1979).

along both coasts and offshore in Lancaster Sound.
An estimated 7,000 animals were in the sound on
September 25 and 26, 1976 (Johnson et al.. 1976).
Although several hundred migrants have been
observed along the south coast of Devon Island during mid September. numbers and densities are generally higher along the southern side of Lancaster
Sound. A major migration route follows the north
and east coasts of Bylot Island and the northeast
coast of Baffin Island (Figure 2.1-2). Over 4.000
narwhals were observed east of Pond Inlet on
October 1, 1979 (Koski and Davis. 1980), while
approximately 5.000 were observed moving south
past Cape Adair on the northeast coast of BatTin
Island between September 29 and October 2. 1978
(Koski and Davis, 1979). In addition to movements
along the northeast coast of Baffin Island, substantial numbers of nar-tiha!s are believed to migrate
through open water offshore in Baffin Bay (Koski
and Davis, 1980). although the route of this migration has not been well documented. An unknown
number of narwhals that summer in north Baffin Bay
and Smith Sound are believed to migrate south along

Relati\,ely few narwhals rn0L.e as far west as Barrow
Strait. For example. Finley (1976)estimated that 200
to 400 animals uere in the strait in late July. 1975. A
few rn0L.enorth into McDougall Sound and Wellington Channel. while larger numbers move south into
Prince Regent inlet (Koski. 1980b) and Peel Sound
(about 1.000 in 1976: Finley and Johnston. 1977).
Between mid .August and mid September. narwhals
are present in many of the deep water fiords and
channels off Parr) Channel and Baffin Bay (Figure
2.1-2).
The eastward migration from the summering areas
usually begins during mid September. and bq the end
of September. large numbers of narwhals are present
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the west coast of Greenland (Vibe, 1950; Kapel,
1977).

Most narwhals have left Lancaster Sound and northwest Baffin Bay by mid October, but the routes ot‘the
late fall migration to the wintering areas have not
been documented. No narwhals acre recorded during aerial surveys in western Davis Strait during
October and November. 1978. but a few were present
in Hudson Strait in Dccembcr (MMI. 1979b).
2.1.1.3 Bowhead Whale

The bowhead or Greenland right whale (Bnluem
is an ArctIc baleen \~~halt~that ma> reach
a maximum length of20 metrcs. The bowhcad in hale
is designated as an endangered specie5 under U.S.
legislation and by the Committee on the Status of
EndarQered Wildlife in Canada (COSEWIC). In
addition. this spccics is considered endangered b> the
International Union for Conserixtion of Nature and
Natural Resources (IUCN) and by the International
Whaling Commission (ItYC).
t7l)tsticetlr.s)

Historically. f’i\,e separate bowhead populations u’crc
present in the Sea of Okhotsk. the western Arctic.
Hudson Babr. Davis Strait-Bat‘t’in Bat and near
Spitstxrscn \c’esr to eabtern Greenland (Mitchell.
1977). in the last ccntur! bowhrad whales wire subjected to an intense commercial hariest resulting in
their present cndangercd status.
PLATE 2.1-3 The bowhead whale IS a sklmming type
baleen whale adapted to strain plankton from the sea. An
estimated 300 bowhead whales freouent the eastern sh/ppmg corrldor. They winter In Dav1.s Strait and range to Baffm
Bay and Parry channel during sprmg. summer and fall.
(Courtesy. LGL Ltd.).

Theestimated 300 bowhead whales that frequent the
eastern shipping corridor belong to the eastern Arctic
population (Plate 2.1-3). This stock lvinters in Da\.is
Strait. and ranges to Bat‘fin Bay and Parry Channel
during spring, summer and fall. Ross (1979) estimated that commercial Lvhalers harvested 36,000
bowheads (includes 20”;- killed but lost) from this
population between the Jears 1819 to 1915. Bowhead
\\ hales from the western Arctic population rareI>
range ah far east and north as Viscount Melville
Sound (Section 3.221, Volume 3A).

Davis Strait and Baffin Ba) areas. Bowheads of the
western Arctic population are known to feed on
euphausiids (90.3% of subsample volume in two
specimens). amphipods. copepods. and. occasionally. small sculpins (Durham. cited by Marquette,
1978: Lon,ry et al., 1978: Lowry and Burns, 1980).
The presence ot‘gammarid amphipods and sculpins,
plus pol!4laetes. gastropods. echinoideans. reptantian decapods. sand and gravel in one bowhead from
the Chukchi Sea (Johnston era/.. 1966). suggests that
bou,heads sometimes feed near or on the bottom. at
least in nearshore waters. Wiirsicg et al. ( 1981)
obserired boutheads in the southeastern Beaufort Sea
activei) feeding on the bottom but the importance of
the infaunal and benthic organisms to the total diet is
unknown.

The population dynamics of bo\vhead whales have
not been documented. but the low fraction of calves
(2 to 3.8”;) in both the western and eastern Arctic
populations suggests that this species has a low
rrproducti\e rate (Braham et al.. 1979; Davis and
Koski. 1980; Renaud and Davis. 1981). This is supported b\, the apparent slow recovery of the Davis
Strait population during the 65 years since intensive
lvhaling ceased.

The wintering areas of the Davis Strait bowhead
stock are not weti known. They formerly wintered
along the edge of the pack ice in Davis Strait. off the
entrances to Hudson Strait and Cumberland Sound.
and off the west coast of Greenland from Disko Bay
south to 6jc-N (Figure 2.1-3) (Brown. 1868: Low,

The bou,head is a skimming-type baleen whale
adapted to strain small prey from large volumes of
water (Nemoto, 1970). Brown (1868) reported that
zooplankton. mainly copepods and to a lesser degree
pteropods. were important food for bowheads in the
2.8

FIGURE 2.1-3 Bowhead whale mrgration routes, probable
Parry Channel, Baffin Bay and Davis Strait.

winter range and known summer coastal concentration

1906: Marin ID. 1980). Turl ( 1977) observed a single
bowhead at approximately 68”N. 55”W during 27
days of icebreaking operations in the Davis Strait
pack ice in February and March, 1976.

areas in

Island (Figure 2.1-3) (Koski and Davis, 1980) and a
few have been observed along southeast Baffin
Island in September (MAL, 1978; MMI, 1979b).
The southward migration of bowheads begins during
mid September, and most have left northern Baffin
Bay by early October. The migration is almost exclusively coastal, and occurs along the southern shore of
Lancaster Sound and the east coasts of Bylot and
Baffin islands (Koski and Davis, 1979, 1980). Bowheads migrate singly or in small groups, probably
reaching Cumberland Sound by October and remaining there until December before moving to wintering areas (see Davis et al., 1980. for review).

The northward migration of bowheads is thought to
begin by April. During May and early June early
migrants follow the edge of the landfast ice north
past Melville Bay and across northern Baffin Bay
(north of 76”N), arriving in Lancaster Sound from
the north and east. However, later migrants (late
June to early August) apparently move through the
offshore pack ice in central Baffin Bay and arrive in
Lancaster Sound from the southeast (Koski and
Davis, 1979: Koski. 1980a; Figure 2.1-3). The movement of whales into Lancaster Sound peaks in late
June and July, but continues until early August.
Bowheads may move as far west as Barrow Strait and
one has been recorded in Peel Sound (Finley, 1976;
Finley and Johnston, 1977). In August. bowheads
move from Parrv Channel into the adjacent summering areas which-include Prince Regent Inlet. Admiralty Inlet and Eclipse Sound. In addition. bowheads
summer in some of the bavs along northeast Baffin

2.1.1.4 Other Cetaceans (Whales)

During the summer. at least 12 other species of cetaceans frequent Davis Strait (Table 2. l-l). In general,
the distributions of these species are not as well
known as those of narwhals. belugas and bowheads.
The killer whale, northern bottlenosed whale. pilot
whale. fin whale. and blue whale may also occur in
2.9

TABLE 2.1-1
Cetaceans

Ranging

to Davis Strait During Summer.

Fin Whale
Balaenoptera physalus
---Se1Whale
Balaenoptera
borealis
--Mlnke Whale
Balaenoptera
acutorostrata
-Blue Whale
Balaenoptera
musculus
-Humpback Whale
Megaptera
novaeangllae
- -Northern Bottlenosed zperoodon
ampullatu$
Whale
Sperm Whale
Physeter catodon
Killer Whale
Zcinus
orca
-Globicephala
melaena
Pilot Whale
--Harbour Porpoise
Phocoenaphocoena
White-Beaked Dolphin hgenorhynchus
albirostris
-Atlantic White-sided
bqenorhvnchus acutus
Dolpein

small numbers in Bal‘fin Bay. but only the killer
uhalc ranges as far north as Lancaster Sound and
then only rarely (RRCS. 1977: IOL era/.. 1978: Koski
;rnd D;t\is. 1979: Marin ID. 1980).
Thor distribution and abundance of species listed in
Table 2. l-l are not well documented. Their summer
range is mostI> on the offshore fishing banks in Dac~s
Strait. ;tlthou& humpback and sperm uhalcs are
;12\o known to appear near the coast. and harbour
pcjrpoihc4 almost alw~i!~ frequent coastal waters.
Mo\t bpecies have left Davis Strait by late fall. but
northern bottlenosed whales have been seen along
the’ pack ice edge in winter (MAL. 1977: MM].
19793) and small numbers of minke whales may
remain off south Greenland all tkinter (Mitchell.
1974). The annual harvest of whales by residents
along
the west coast of Greenland is discussed in
sLTtl01~
2.5. I .5.
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W’ALRUS

AND SEALS

The estimated annual harvest of walruses by residents ofcommunities along the eastern shippingcorridor ranges from 250 to 400 animals (Section
2.5. I .2).
Walruses are associated with pack ice throughout
most of the year, but they come ashore to traditional
haul-out sites during the late summer moulting
period (Vibe, 1950: Mansfield. 1958: Burns, 1965:
Salter. 1979. 1980). Herds of up to several thousand
L+alruses (Miller. 1975: S.R. Johnson. pers. comm.)
may occur at terrestrial haul-out sites or on offshore
pack ice in some areas. although such large groups
arc not known to exist along the eastern shipping
corridor ( Plate 2. I-4).
Walruses feed primarily on infaunal invertebrates,
particularly bivalve molluscs (Fay et al.. 1977). Conhequently, this species usually lives in relatively shallow waters where the! are able to dive to the bottom.
Although the maximum depth to which walruses can
di\,e has not been documented. Vibe (1950)suggested
they arc limited to foraging depths of less than 80 to
90 metres. Nevertheless. walruses ha1.ebeen observed
o\eruintering over deep water in northern Baffin
Bay (Finley and Renaud. 1980).
There are few records on the winter distribution ot
walruses along the eastern shipping corridor. Da\.is
et al. ( 1978b) observed a few hundred overwintering
in polyncas in Queens Channel. Penny Strait and at
the west end of Jones Sound. and Finley and Renaud
( 1980) recorded about 700 on pack ice off southeast
Ellesmere Island in -March. 1979. In addition. an
unknown number winter in the Thule District of
Greenland (Vibe. 1950). Loughreq (1959) reported
that major wintering areas included the coast ot
Greenland south of 69”N and the southern edge of
the Davis Strait pack ice but there are no recent
estimates of numbers in these areas. MM1 ( 1979a)
observed walruses on pack ice in Frobisher Bay in
March. 1978.

2. I .2.1 Walrus

The walrus is a large pinniped with a discontinuous
r.
cirC‘unipolar range. The Atlantic race (Obohus
IW.SI~~L~I-~~S)- is found along eastern portions of the
primer! eastern shipping route as well as in Foxe
Basin and Hudson Ba! (Manst’ield. 1958: Lou_ehre>.
1959). Atlantic wairus populations in Baffin Bay and
Davis Strait \\‘erc hencil> exploited in the late 19th
:ind t‘irst h;llfof~he 20th centuries. but it is not known
it’ the‘ present population le\,els are louver than historic lebels as a result of this commercial har\.esting
(re\ieM,s in Reeves. 1978 and Davis et a/.. 1980). The
status and size of the Atlantic walrus population has
not been documented. although at least I.000 animals kt’cre recorded in the central Canadian High Arctic durin_g the summer of 1977 (Davis er al.. 1978b).

During May and June. small numbers of walruses.
that may be migrants from wintering areas offsouthern Ellesmere Island. begin to move into eastern
Lancaster Sound. The number of migrants in Lancaster Sound peaks in July (Koski and Davis. 1979:
Koski. 1980a). but the wintering areas of’ the later
migrants are unknown. They may arrive from the
coast of west Greenland and cross northern Baffin
Bav or Smith Sound before mo\ing into Lancaster
Sobnd. Walruses are not known to migrate along the
northeast coast of Baffin Island or through offshore
waters (Koski and Davis. 1979: Koski. 1980a).
The migration through Lancaster Sound and Barrow
Strait occurs primarily along the south coast ot
De\,on and Cornwallis islands (Degerbdl and Freu-

then, 1935: Bissett. 1967: Finley 1976; Johnson eta/.,
1976). Rclarively few ualruses are present along the
south side of Parr? Channel.
Most walruses have arri\,txi at their summering areas
b) late July or early August (Figure 2.1-4). Summering areas in Parr! Channel include severaf sites along
the \outh coast ofDe\fon Island (Gunn. 1949; Lawrie. 1950: Finley et al.. 1974: Johnson et a/., 1976:
Da\-is et a/.. 1978b). In addition. a substantial but
unknoun number of walruses summer along the west
coast of Greenland. These walruses occur mainly in
the Thule area. but may also range south to about
64”N during summer (Vibe. 1967; Mansfield. 1973).
Walruses are absent from areas south of64”N during
the hummer months (Mansfield. 1973). In western
Davis Strait. summering areas are located off the
coast of the Cumberland. Hall and Meta Incognita
peninsulas on southern Baffin Island (ILIMI. 1979b).
Walruses probabl! do not leave the summering areas
until t‘reezc-up. The routes and timing of the fall
migration retrace spring routes in Parry Channel.
Routes in other areas are not known.
2.1.2.2 Harbour

2.1.2.3 Harp Seal

Seal

The harbour seal (Phoca

uted and relatively sedentary species that occurs
primarily in temperate waters. The present abundance and distribution of this species along the eastern shipping corridor is poorly known. There are
summer records of harbour seal sightings along the
coast of southwest Greenland south of 67”N (Kapel,
1975): in the Canadian Arctic from Hudson Strait
north along the east coast of Baffin Island to Pond
Inlet (Tuck. 1957; Bissett. 1967); at Arctic Bay
(Mansfield, 1967b) and at Alexandra Fjord. eastern
Ellesmere Islanh (Mansfield, 1967a). In addition,
there is also a questionable record ofharbour seals in
the Thule District of northwest Greenland (Vibe,
1950). Winter records for this species in the eastern
Arctic are few. In the Arctic. harbour seals generally
overwinter at locations where currents maintain
open water through the winter (Mansfield, 1967a).
This species is belie\,ed to be uncommon throughout
the eastern shipping corridor. Har\,esting has eliminated them from southern Baffin Island. parts of
Ungava Bay and southern Southampton Island
(Mansfield, 1967a). The majority of the 100 to 120
harbour seals har\rested annually in the region are
taken from southwest Greenland. although a few are
also taken at Frobisher Bay (Section 2.5.1. I)

vituiina)

is a wide11 distrib-

Three largely distinct stocks of harp seals (Phoca
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FIGURE 2.1-4 Walrus migration routes, wintering areas and known coastal summering areas In Parry Channel, Baffin Bay
and Davis Strait. Walruses are associated with Dack Ice for most of the year, but they come ashore to traditronal haul-out sites
’
durrng the late summer moulting period.

whelp and moult during late winter
and early spring on pack ice near Newfoundland,
near Jan Mayen Island (north of Iceland), and in the
White Sea. The first of these. the ‘Western Atlantic
Stock.’ is the only stock that occurs in this region
(Mansfield. 1967a). These seals whelp and moult in
the Gulf of St. Lawrence and on the ice front off
southern Labrador and northern Newfoundland.
They then migrate north to summer in Arctic waters.
The current size of the western Atlantic population is
approximately 1.250.000 (excluding pups), and about
300.000 to 350.000 pups are produced each year. The
exact numbers and current trends in population size
continue to be the subject of considerable controversy (Allen, 1975: Sergeant. 1975. 1976 a-b; Lett and
Benjaminsen. 1977: Winters, 1978). Harp seals are
taken regularly only by residents of Pangnirtung in
the Canadian Arctic but 5.000 to 10.000 are taken
annually in western Greenland (Section 2.5.1. I).

in press). Capelin and Arctic cod are particularly
important off the west coast of Greenland (Dunbar.
1949; Sergeant, 1973b).

groenlandica)

The northward migration of harp seals from the
whelping and moulting areas off Newfoundland
occurs along the coast of Labrador and probably
along the pack ice edge across Davis Strait to Greenland (Sergeant, 1965; Figure 2.1-5). Some migrants
continue on to the eastern Canadian Arctic, where
they are widely distributed. Recurring site specitic
concentrations have not been identified. Adults
arrive along the southwest coast of Greenland during
late May and June. and juveniles arrive about two
weeks later. Most young-of-the-year and immatures
spend the summer in nearshore areas between Disko
Bay and Upernavik (Sergeant, 1976a). Many adults
may continue northward along the west coast of
Greenland and reach the Thule District during June
and July, but few move farther north (Vibe, 1950).

Harp seals feed actively while in the Arctic. Arctic
cod are important prey in Davis Strait. Cumberland
Sound (Hailer et al., 1967; Templeman and Hunter,
in Blacker, 1968) and Jones Sound (Finiey and Gibb,

A substantial number of harp seals enter Lancaster
Sound in July and August (Tuck. 1957; Greendale
and Brousseau-Greendale, 1976; Johnson et al.,
2.12
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FIGURE 2.1-5 Harp seai migration routes. Three largely distinct stocks of harp seals occur in the North American A t/antic, of
which on/y the ‘western Atlantic stock’m!grates
to Parry Channel.

1976). Most migrants probably travel along the fast
ice edge off east Baffin Island to eastern Lancaster
Sound (Koski and Davis. 1979). although a route
across northern Baffin Bay from Greenland has also
been suggested (Degerbdl and Freuchen, 1935; Sergeant, 1965).

Koski (1980b) estimated only 4,000 animals in offshore areas of Barrow Strait east of 94”W. In September, 1976 Finley and Johnston (1977) reported
about 800 in Peel Sound. Over 3.500 harp seals were
observed in Admiralty Inlet on August 24, 1978
(Koski and Davis, 1979).

Harp seals enterin, 0 Lancaster Sound are believed to
be primarily adults (Tuck, 1957; Greendale and
Brousseau-Greendale. 1976). They usually occur in
small herds of fewer than 20 animals (Johnson et al.,
1976: Koski and Davis, 1979). although they occasionally gather in herds of up to several thousand
individuals (Sergeant, 1965; Johnson et al.. 1976).
The numbers of harp seals entering Lancaster Sound
may vary substantially from year to year. For example, Tuck ( 1957) estimated 150.000 harp seals moved
west past Cape Hay. ByIot Island, in late June to
early August, 1957. while Greendale and BrousseauGreendale (1976) estimated that only 16,000 passed
the same point from mid June to late July, 1976.
Relatively few harp seals pass through Lancaster
Sound to areas as far west as Barrow Strait (Finley,
1976). During late August and early September 1979.

Many of the harp seals that enter Lancaster Sound
along the south shore leave by travelling across the
sound and eastward along the north side (Koski and
Davis. 1979). The fall migration beginning during
September, heads north along the east coasts of
Devon and Ellesmere islands, and presumably across
Smith Sound to Greenland. An alternate route from
Lancaster Sound occurs along the east coast of Baffin Island within about 60 km from the shore (Koski
and Davis, 1979). Most harp seals have left Greenland and the Canadian High Arctic by October.
although a few may winter near the southwest coast
of Greenland until March (Kapel, 1975). In addition,
some harp seals remain in Cumberland Sound on
eastern Baffin Island until mid January, and a few
may overwinter there (Hailer et al., 1967). A small
2.13

number of young and immature seals also overwinter
in Davis Strait (Fisher. 1955: Sergeant, 1965). MM1
(1979a) observed a few adults wintering in Davis
Strait and suggested that a small number may whelp
along the pack ice edge.
The summer distribution of harp seals in the Arctic
may be correlated with climatic conditions since harp
seals in western Greenland tended to move farther
north prior to 1810 and after I910 than in the colder
intervening years (Vibe, 1967). Consequently. future
climatic changes may also affect harp seal populations in the Arctic.

relatively restricted areas of heavy pack ice at the
main wheiping areas near Jan Mayen Island north of
Iceland. near the edge of the pack ice in Davis Strait
(Figure 2. I-6). and on the ice front east of southern
Labrador and northern Newfoundland. A few also
&help in the Gulf of St. Lawrence. The population of
hooded seals that whelps in Davis Strait has been
recently observed from aircraft, but studies of their
population biology have not been done. Photo sur\e>s of this population during whelping indicated
that 34.000 and 42,000 seals (including pups) were
present in 1978 and 1977. respectively (MMI, 1979a),
while Sergeant (1974) observed an estimated 50,000
in 1974.

2.1.2.4 Hooded Seal

The hooded seal (Cysrophora
cristata)
is a large seal
cl~scly associated with heavy pack or drift ice. Males
may attain an adult weight of 318 kg (Mansfield,
1967a). During March, hooded seals concentrate in

Females give birth to a single pup which is nursed for
lesh than two weeks and then abandoned. Adult
males also occupy the whelping areas and copulation
occurs at the end of the lactaction period (Rasmussen, 1957: Mansfield. 1967a: Sergeant. 1976a).

90
--- ..____
-FIGURE 2.1-6 Hooded seal whelprng areas rn Dam Strait, the southeastern
seal is a large seal closely associated with heavy pack or drift ice.

portion

of the shipdingcbrridor.

The hooded

The distribution of non-breeding subadults during
this period has not been well documented. but a few
occur at the periphery of the whelping patches (Rasmussen. 1960). The subadult component of the population is relatively large since females (at least those
from the Newfoundland population) do not breed
until three years of age (Oritsland and Benjaminsen.
1975) and males not until ten years of age (Sergeant,
1976c).

Arctic Ocean (Dunbar, 1949: Mansfield, l967a). The
ringed seal is the smallest pinniped, attaining an
average adult length of about 125 to 135 cm (Mansfield, 1967a).
Ringed seals are permanent residents throughout
most of their range. They overwinter under the sea
ice through which they maintain breathing holes
(Plate 2.1-5) (DegerbBI and Freuchen. 1935: Vibe,
1950: McLaren, 1958a; Mansfield. 1967a; Smith.
1973a; Finley, 1979). In general, ringed seals are
widely distributed and rarely occur in large or dense
aggregations. Throughout most of the eastern and
central Canadian Arctic, the ringed seal is thought to
be sedentary, moving only in response to changing
ice conditions. This species is the most frequently
harvested marine mammal along the eastern shipping corridor. where the annual harvest ranges from
75.000 to 85.000 animals (Section 2.5.1. I).

After whelping and breeding in April, hooded seals
from the Newfoundland area begin to migrate
northward through Davis Strait to southwest Greenland. The migration routes are unknown, but are
believed to follow the edge of the offshore pack (IOL
eta/.. 1978). Hooded seals arrive in coastal waters off
southwest Greenland (south of 63”N) by late April
arul most arrive in mid May (Rasmussen, 1960;
Kapel. 1975). Early arrivals probably come from the
Davis Strait whelping patches. Although a few
hooded seals continue to move north along the west
coast of Greenland, most are believed to move south
around Cape Farewell to moulting grounds on the
pack ice in Denmark Strait beteen the east coast of
Greenland and Iceland (Rasmussen. 1960). Some
hooded seals may remain off southern or southwestern Greenland during the moulting period, especially
during heavy ice years. Seals from moulting areas in
Denmark Strait begin a return migration to Davis
Strait in late July (Rasmussen, 1960; Kapel. 1975).
but theirdistribution during late summerand fall has
not been recorded.

During the breeding period. ringed seals occur in the
highest densities on stable fast ice. Females hollow
out birth lairs in snow drifts in the lee of pressure
ridges and hummocks (Degerbdl and Freuchen.
1935: McLaren, 1958a; Smith and Stirling, 1975).
Consequently ringed seals have a predominately
coastal distribution, with lower densities occurring in
zones of moving pack ice.
Females produce a single pup generally between mid
March and mid April (Vibe, 1950: McLaren. 1958a;
Fedoseev. 1965: Johnson et a/., 1966; Smith. 1973a:
Smith and Stirling. 1975). Lactation usually lasts for
1.5 to 2 months, after which time the pups are abandoned (McLaren, 1958; Smith, 1973a). However, the
duration of the lactation period is partly a function of
ice stability. For example. Fedoseev (1975) reported
that ringed seals on drift ice in the Sea of Okhotsk
nursed their pups for only three weeks. The lactation
period for ringed seals inhabiting the pack ice in
Baffin Bay has not been documented (K.J. Finley
and W.G. Koski, pers. comm.). Ringed seal pups in
subnivean birth lairs are particularly vulnerable to
predation by polar bears and Arctic foxes during the
lactation period.

The numbers of hooded seals that move north along
the west coast of Greenland instead of moving to
Denmark Strait are unknown. Small numbers regularly occur on the Canadian side of Baffin Bay (see
Koski, l980a for review), and one individual was
observed as far west as Radstock Bay on southwest
Devon Island (Stirling and Archibald. 1977). The
routes and timing of the southward fall migration
through Baffin Bay and the fall distribution in Davis
Strait have not been documented. However. hooded
seals moving south are presumed to retrace the
routes taken during the northward movement in
spring (Mansfield. 1967a).

The ringed seal is a particularly important element of
Arctic marine ecosystems since it is the species taken
in greatest numbers by Canadian Inuit (Section
2.5.1.1) and is the main prey of polar bears (Section
2.1.3). The abundance and distribution of polar
bears is believed to depend on the abundance, distribution and availability of ringed seals (Stirling and
McEwan. 1975: Stirling and Archibald, 1977; Stirling
and Smith, 1977; Stirling, 1978). In addition, Arctic
foxes are important predators of ringed seal pups in
some areas (Smith. 1976), although the relationship
between the abundance and distribution of these two
species has not been determined.

This species is the most numerous seal hunted by
residents from southern Greenland who harvest
2.200 annually. but few are harvested by Canadian
lnuit (Section 2.5. I. 1).
2.1.2.5 Ringed Seal

The ringed seal (Phoca hispida) is the most abundant
and widespread marine mammal in the North American Arctic. It occurs throughout marine areas north
from James Bay and northern Newfoundland to the
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PLATE 2.1-5 Seal breathing holes in new ice in a lead in Viscount Melville Sound. Ringedseals overwinter
by keepmg breathing holes open. They are permanent residents throughout most of the/r range.

The primary food of ringed seals includes fish
(mainly Arctic cod), gammarid and hyperiid amphipods. mysids. euphausiids. and shrimp. However.
the specific diet varies with time of year, habitat and
geographic location (Kumlien. 1879: Dunbar, 1941,
1949; Vibe, 1950: McLaren. 1958a; Smith. 1973b;
Lowry et al., 1978. 1980; 1981: Eley and Lowry, 1978;
Finley. 1978, unpubl. data).

under the sea ice

Island north of 70”N and an estimated 150.000 to
200.000 occupy the pack ice in Baffin Bay (Koski.
1980a). These estimates have not been corrected for
animals under the ice at the time o!‘ the survey.
Ringed seals are common along the entire west coast
of Greenland. particularly in Melville Bay (Vibe,
1950). This species is also common on the landfast ice
along southeast Baffin Island, but relatively uncommon on the shifting pack ice in Davis Strait (MMI,
1979b).

Ringed seals are common residents throughout most
of Parry Channel. The mean densities of ringed seals
are relatively high in areas of stable first year ice (eg.
Barrow Strait. Peel Sound. Navy Board Inlet. Eclipse
Sound. Pond Inlet). and lower in areas of multi-year
ice (eg. Viscount Melville Sound) and unstable ice
(cg. Lancaster Sound) (Figure 2.1-7; Finley, 1976;
Koski and Davis. 1979: Smith and Hammill. 1981;
Stirling ef al.. 1981). Birth lairs are probably also
widely distributed throughout Parry Channel, but
highest densities tend to occur in Barrow Strait
(Smith et a/., 1979). During the winter months indications are that’immature ringed seals concentrate
along refrozen leads in the fast ice of Barrow Strait
(K-J. Finley, pers. comm.). Ringed seals are also
common throughout Baffin Bay. An estimated 50.000
seals inhabit the fast ice along the east side of Baffin

The distribution of ringed seals along the eastern
shipping corridor during the open water season is
unknown. However, ringed seals tend to occur in
coastal areas and there is a general movement from
offshore to nearshore areas as break-up proceeds
(McLaren. 1958a; Smith. 1973a: Finley. 1979).
2.1.2.6 Bearded Seal

The bearded seal (Erignarhus
barbatus)
a large. solitary seal occurs throughout Arctic waters in close
association with moving pack ice (Burns. 1967;
Mansfield, 1967a: Benjaminsen. 1973). Adults weigh
about 340 kg and are about 2 m long. Although
bearded seals are able to maintain breathing holes in
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FIGURE 2.1-7 Ringed seal dens/ties in the Northwest Passage region. The Canadian Wildlife Service, with support from the
Industry, IS carrymg out annual aerial surveys of the Northwest Passage region to improve the ringed seal distribution data
base.

fast ice, they usually avoid both landfast and closed
pack ice (Burns and Frost, 1979). In general, bearded
seals are widely distributed and are not known to
occur in large concentrations. The estimated annual
har\fest of bearded seals by residents along the eastern shipping corridor ranges from 800 to 1,400 animals (Section 2.5.1. I).

doned. Most seals mate in May, usually after the
female has abandoned the pup (Burns and Frost,
1979).
Bearded seals feed mainly on benthic and epibenthic
organisms (Chapskii 1938; Vibe, 1950; Burns and
Frost. 1979) and therefore are usually restricted to
the shallower waters of the continental shelf. However. they are known to occasionally feed on pelagic
species in deep water (Vibe. 1950: Kosygin, 1971).
The depth to which bearded seals can dive for food is
subject to some debate. Vibe (1950) suggests the
maximum diving depth for this species is 80 m. while
Braham et al., (1977) report 200 m is the probable
maximum depth. Stirling et al., (1977) found that
bearded seals preferred water depths in the 25 to 75 m
range and Burns and Frost (1979) suggest that the
maximum diving depth is about 100 metres.

In some areas. bearded seals are sedentary and only
move locally as ice conditions change (Vibe, 1950;
McLaren. 1962; Fedoseev. 1973). In contrast, bearded
seals in other areas are known to make regular long
distance movements (Burns. 1967; Benjaminsen,
1973; Stirling et a/., 1975a. 1977, 1979). There is some
evidence to suggest that different age classes move
and are distributed differently (Benjaminsen, 1973;
Potelov. 1975).
Bearded seals give birth to a single pup on moving
pack ice during late April or early May. Lactation
lasts for about 12 to 18 days before the pup is aban-

In general. the distribution
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PLATE 2.1-6 Polar bears are w/defy dlstrrbuted throughout Parry Channel and are common near the coast of eastern Baffin
Island. They also occupy moving pack ice in Davis Strait and Baffin Bay. (Courtesy, M. Bradstreet, LGL Ltd.).

on steep +>pcs or along stream banks near the \c;I.
I ‘ncc~ninionl~. den\ ha\c been found on sea ice in
otllcr arc;13(Harington. 196X: Lcntlcr. 1975: Stiriing
(‘1 trl.. 197X).

These zones tend to occur in northern Lancaster
Sound and run from headland to headland along
castcrn Bat’t‘in Island (Stirling et (I/.. 1978. 1980).
During the open water season. polar bears retreat to
the ttim remaining areas of fast ice and then go
asllorc. In Parr? Channel. the bays ot‘ southwestern
Dccon Island provide \ummer rct‘ugc for polar bears
(Stirling et II/., 1978). When bays on sou t hcastern
Bat’t‘in Island arc ice-t‘rcc polar bears are most ot‘tcn
seen on the tips of peninsulas (Stirling et al.. 1980).

Polar bears prey mostly on ringed seals. although
bearded seals may be locally important (Stirling and
Archibald, 1977; Stirling and Latour. 1978). Changes
in the ringed seal population can affect the numbers
and distribution ofpolar bears. For example. Stirling
et al., ( 1975b, 1977) and Stirling (1978) have shown
that reduced ringed seal and bearded seal numbers
following a severe ice year in the eastern Beaufort Sea
in 1974 resulted in fewer polar bears in the area.
Reduced reproductive rates and emigration were
associated with the decline in the number of bears
(Volume 3A Section 3.2.3).

Some maternal dcnning areas in the central Arctic
and southeastern Baft‘in island ha\c been identit‘icti
and arc \!loL\,n on Figure\ 2. I-X and 2. l-9 (Stirling C’I
al., 1978. 1980). However. many area!, have not been
sur\ c!cd or ha\~ rccei\ cd inadequate coverage. The
most important knou n dcnning ;IKIS aion the eastcl-n \hipping corridor are located on northeastern
Victoria Island. northern Prince ot‘ Wa!c\ Island.
Russell I\!anci ;I nd on t hc castcrn coast of‘ Cumberland Peninsula.

Polar bears occur throughout Pdrrv Channel, Baffin
Bay and Davis Strait. but populaiion estimates are
only available for some areas. Stirling et al. (1978)
estimated that 3.000 inhabited the area from Melville
island east to southwestern Devon Island and south
to Boothia Peninsula. Koski (198Oa) estimated that
I .700 bears occupied the offshore pack ice in western
Baffin Bay in Ma!. and Stirling et a/., (1980) estimated that 700 to 900 bears esihted along southeastern Batt‘in Island. Estimates are not a\ai!ab!e fat
Greenland. but fcu bears occur in coastal areas south
ot‘ Disho Bay (Vibc. 1967). Canadian Inuit in the
region harvest about I30 polar bears annually and
residents of kvcstern Greenland probably take an
a\cragc
of‘ 70 bears annually (Section 2.5. I .6).
Polar bears prefer to occupy landfast ice (Stirling et
(I/.. 19X0) and are ~*ide!y distributed throughout
Parr! Channc!. Tlq arc also common near the coast
ot‘ cabtern Bat‘fin Island. Neklertheless polar bears
also occup> mo\,ing pack ice in Davis Strait and
Bat’fin Ba! (MMI. 1979b: Koshi, 19803; Stirling et
(11..1980). Bears in pack ice areas include adult males.
indcpcndent subadults. and females with yearling or
older cub> (Stirling. 1978: K.J. Finley. pers. comm.)
T!NX bears arc knoc\,n to move back and forth
betbeen the landfast and pack ice. while females with
small cubs remain on the coastal landfast ice (Stirling
et d., 1980).
Polar bears t‘rcqucntl> hunt at the ice edge. and during March the\ !l;t\e been obherced as tr as 200 km
from land a!~~~n~
the pack ice edge in Davis Strait
(n/llLlI. 1979a). Finlcl (1976) reported numerous
bears alone the ice edge in eastern Barrow Strait in
June. and ioski ( 19803) sighted polar bears almost
seten times more often alon the Lancaster Sound
ice t’dpe than in other areas ot‘ mestern Baffin Ba>
durini spring. Polar bears also concentrate along
f~:~cturc‘s in the ice where seals arc more easil! caught
(Stirling and McEwan. 1975: Stirling c’! al.. 1978).
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FIGURE 2.1-8 Polar bear denning areas in the Northwest Passage Region. The most important known dennrng areas along
the shipping corridor are located on northeastern
Victoria Island, northern Prince of Wales Island, Russel Island, and on the
eastern coast of Cumberland Peninsula.
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FOX

The Arctic fox (AIopex lagopus) is a small terrestrial
mammal that ranges throughout the Arctic tundra of
North America and Eurasia. Arctic fox dens have
been found throughout most tundra areas of the
Canadian Arctic (Macpherson. 1969). Although
PIrctic foxes are terrestrial during summer. foxes
from coastal populations in the High Arctic may
move onto the sea ice during winter to scavenge on
the remains of polar bear kills (Macpherson, 1969;
Stirling and Smith, 1977). in addition, Arctic foxes
dig into subnivean birth lairs of ringed sealsand prey
upon newborn pups (Smith, 1976). During a three
\‘ear studc in Prince Albert Sound and eastern
Amundsen Gulf. Smith (1976) estimated that Arctic
foxes killed a minimum of 4.3% to 21.9% (in different
years)of pups in the lairs. During the summer. Arctic
foxes in the High Arctic prey primarily on lemmings.
However. because they scac’engeon the ice in winter,
populations in the High Arctic are not as strongly
intluenced by lemming cycles as are mainland populations (Macpherson. 1969).
2.21

The abundance and distribution of Arctic foxes on
sea ice areas along the eastern shipping route have
not been documented. Since polar bears hunt subadult seals from the sea ice (McLaren, 1958a: Stirling
and Smith, 1977). the abundance of offshore carrion
during most of the winter appears to attract Arctic
foxes. making them relatively widespread in distribution offshore. Tracks of Arctic foxes have been seen
on the pack ice in Baffin Bay (Koski, 1980a). and on
the multi-year ice of Viscount Melville Sound, (MM1
1979c).
2.1.5 TERRESTRIAL

MAMMALS

The only species of terrestrial mammals that are of
concern along the primary eastern shipping corridor
rarandus pear-vi) and
are Peary caribou (Ranglyer
muskoxen (Ovibos moschatus).
Peary caribou are
regular migrants between the islands of the Queen
Elizabeth group and also between Prince of Wales
Island and Somerset Island (Fischer and Duncan.
1976: Miller et al., 1977; Miller and Gunn, 1978).
Other inter-island movements that have been reported

follow a route across Barrow Strait between Bathurst
Island and Prince of Wales Island (Gunn rral., 1981).
but it is not known if this particular route is used
regularly.
Although muskoscn are not known to make regular
channel crossings, this is the oni? mechanism for
colonization of uninhabited islands. Somerset Island
is believed to have been repopulated from Prince of
Wales Island in 1975 (Russell and Edrnonds. 1978).
Roth Victoria l~land and Banks Island have large
populations c)t‘caribou and mu\ko\cn tJahimchuk
and Carruthers. 1980: Vincent and Gunn. 1981) but
crossings of Prince (31’Wales Strait have not been
reported.

2.2 BIRDS
This section summarizes the distribution and habits
of birds associated with the marine environment of
the Northwest Passage, including Parry Channel,
Baffin Bay and Davis Strait. These birds include the
true seabirds. which come to land only to nest. as well
as the loons. waterfowl and gulls that use the marine
areas seasonally. Use of offshore and coastal areas
along the primary eastern shipping corridor by these
birds is emphasized. About 32 species regularly occur
in marine waters of Baffin Bay and Davis Strait.
whereas about 22 occur in Parry Channel and Prince
of Wales Strait (Tables 2.2-l and 2.2-2). In addition.
16 species of shorebirds nest in terrestrial areas adjacent to the Northwest Passage and may use littoral
zones while staging for fall migration.
Tables 2.2- 1and 2.2-2 give the approximate status of
species addressed in the text plus a number of less
common species. The amount of quantitative information varies markedly among areas. Single season
data exist for small parts of Viscount Melville Sound
(McLaren and Renaud. 1977: Barry et al.. 1981:
McLaren and Alliston. 1981). Studies involving
aerial survey programs have been conducted in
recent years in Barrow Strait. Lancaster Sound and
western Bal‘fin Bay (Davis et al., 1974: Alliston et a/.,
1976; Johnson et al., 1976: Nettleship and Gaston.
1978: McLaren and Renaud. 1979; McLaren, 1980).
and in southwestern Davis Strait (MAL. 1977, 1978;
MMI. 1979a. b). Aerial surveys conducted in Parry
Channel and Baffin Bay include only the spring to
autumn period. while those in Davis Strait also
include the winter period. Ship-based studies of the
distribution of seabirds have been conducted in offshore Davis Strait and Baffin Bay in late summer and
fall (Brown et al., 1975; Brown. 1978, 1979)

None of the true seabirds and comparatively few
gulls or waterfowl nest in Viscount Melville Sound or
Prince of Wales Strait. probably because ice persists
there until well into July in most years. Most of the
marine-associated birds that nest in Viscount Melville Sound and Prince of Wales Strait probably winter along the Pacific coast and migrate via the Beaufort Sea. No ma.ior concentration areas ofany species
ofwaterbird are known in Viscount Melville Sound.
In contrast. the eastern portion of the shipping corridor supports several million seabirds as well as tens
of thousands of waterfowl and lesser numbers of
‘coastal’ gulls. The most abundant seabirds are the
northern fulmar. black-legged kittiwake, thick-billed
murre. black guillemot and dovekie. As many as 30
million dovekies may nest along the coast ofnorthwestern Greenland (Freuchen and Salomonsen, 1958).
An estimated 4.5 million of the other four species
nest at colonies in both the eastern Canadian Arctic
and western Greenland (Brown et al.. 1975). Most
seabirds do not breed until at least four or five years
of age and subadult birds occur along the eastern
shipping corridor in summer. For example. Gaston
(1980) estimated that over 800.000 immature thickbilled murres are present in Lancaster Sound. Baffin
Bay and Davis Strait in summer.
Many of these seabirds. as w,ell as large numbers of
oldsquaws. kin,0 eiders and common eiders. winter
along the ice free southwest coast of Greenland.
In April and May many migrants move north along
the coasts of Greenland and Baffin Island and some
species also travel on a broad offshore front. On
arrival in Canadian waters. many seabirds concentrate near their colonies while large {locks of ducks
occur along coasts or ice edges where the water is
shallow enough for feeding. The latter areas vary
from year to year depending on ice conditions.
Lancaster Sound is a major route to central Arctic
nesting areas and is used by large numbers of both
resident and migrant birds in spring. The fast ice edge
across Parry Channel, which may be in any of several
positions from the mouth of Lancaster Sound to the
centre of Barrow Strait. is a major area of concentration when it is at an easterly position: birds gather
along it waiting for open water to appear in the mid
west.
In summer. most breeding waterfowl are at nesting
areas. In July and August. male oldsquaws gather at
coastal moulting areas and male eiders migrate from
the Canadian Arctic to moulting areas along the
coast of Greenland. Seabirds are concentrated primarily in the vicinity of their colonies in summer but
fairly large numbers of some species may also occur
in offshore waters.
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STATUS OF BIRD SPECIES THAT OCCUR REGULARLY
ALONG COASTS AND/OR OFFSHORE IN PARRY CHANNEL
(based on LGL Ltd., 1981 and sources cited there).
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In late summer marine-associated birds disperse
widely both along coasts and offshore. Concentrations may, however, occur, especially along glacier
fronts. Most species have departed from Lancaster
Sound and Baffin Bay by early October.

the Southern Hemisphere and occur in Davis Strait
during the austral winter. They occur primarily on
the fishing banks off Greenland north to about 67ON,
although ‘huge flocks’ have been reported along the
coast of Greenland (Salomonsen. 1970). Few shearwaters occur in southwest Davis Strait (MMI, 1979a,
b). Leach’s storm-petrel (Oceanodromafurcata)
is an
occasional visitor along the southwest coast of
Greenland (Palmer, 1962).

The nesting cycle of many Arctic birds requires 90 to
100days from nest initiation to fledging of the young.
This time encompasses virtually all of the short Arctic summer and if spring is late many individuals and
species may not attempt to nest (Wynne-Edwards,
1939; Bird and Bird, 1940; Marshall, 1952; Barry,
1962, 1967; Kerbes, 1969; Kyder, 1970: Davis et al..
1974). In years when birds do not attempt to nest,
their distribution can be quite different from that in
nesting years.

2.2.2.1 Northern

The northern fulmar is discontinuously circumpolar
in its distribution. It breeds at colonies along coasts
of the north Pacific, north Atlantic and Arctic oceans
(Godfrey, 1966). In the eastern Atlantic, numbers
have increased and new colonies have been established during the past 30 years (Fisher, 1952, 1966);
there is also some indication that new colonies are
being established in eastern North America (Nettleship and Lock, 1973; Nettleship and Montgomerie,
1974; Montevecchi etaf., 1978). However, the species
reaches its peak of abundance in North America in
the eastern Arctic.

Climatic conditions can vary substantially among
areas within one year, thus affecting the proportion
of birds that nest and also the proportion of young
that survive (Jehl and Hussell, 1966). The following
accounts describe the distribution
of the most
abundant breeding species found along the eastern
shipping corridor. When known, the effect of a late
spring on distribution is reviewed. A more detailed
review for all species is contained in LGL Ltd. ( 1981).

Fulmars withdraw from the northern parts of their
breeding range in winter. From November to March
they are common in open water of Davis Strait
(MAL, 1977; MMI, 1979a), although their centre of
abundance is in the Labrador Sea and North Atlantic
Ocean. There are no records of fulmars in Baffin Bay
and Parry Channel in winter.

2.2.1 LOONS

Of the four species of loons that occur along the
eastern shipping corridor. only the red-throated loon
(Plate 2.2-l) is widespread and fairly common (Salomonsen. 1950; Davis et al., 1974: Alliston et al.,
1976; Johnson et al., 1976; McLaren and Renaud,
1979; MMI, 1979b). The yellow-billed loon occurs
commonly only in Prince of Wales Strait (Barry et
al.. 1981: McLaren and Alliston, 1981) and the common loon occurs only along southeast Baffin Island
and southwest Greenland. The Arctic loon occurs
regularly only along southeast Baffin Island and in
Prince of Wales Strait.

Fulmars tend to avoid continuous fast ice and tend to
be widely distributed in offshore waters. Concentrations of fulmars often occur along fast ice edges, pack
ice edges, glacier fronts, coasts and tide lines; around
icebergs and plankton blooms; and in areas where
offal is present (McLaren, 1980).
The northern fulmar is a surface-feeder and its primary foods consist of pelagic invertebrates. Broodrearing fulmars, however, may feed largely on fish
(Bradstreet, 1976). Fulmars are also opportunistic
scavengers.

All of the loon species are present along coasts but
large concentrations are not known to occur (Davis
et al., 1974: Alliston et al., 1976; Johnson et al., 1976;
McLaren and Renaud, 1979; MMI, 1979b: McLaren,
1980). Loons are most common along coasts during
spring and fall migration. Red-throated loons and
probably yellow-billed loons forage in marine areas
during summer but the other two species occur primarily on inland lakes at that time.
2.2.2 FULMARS.
SHEARWATERS
STORM-PETRELS

Fulmar

The northern fulmar has the longest nesting interval,
approximately 100 days from egg-laying to fledging,
of any Arctic-nesting species (Godfrey, 1966). Breeding fulmars tend to retain the same mates and nest
sites from year to year (Ollason and Dunnet, 1978)
and both adults share in incubation and broodrearing. Adults attend and brood the chick for about
two weeks after hatching; however, after this time the
young are left unattended at the cliff for increasingly
long periods while the adults forage (Palmer, 1962).
Upon termination of nesting, adult fulmars moult.
Flight feathers are replaced sequentially and there is

AND

Three species of birds in this group occur along the
eastern shipping corridor - northern fulmar, greater
shearwater and Leach’s storm-petrel. Only the northern fulmar is common. Greater shearwaters nest in
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PLATE 2.2-l
The red-throated
loon IS the only loon species that IS common along the eastern shlpplng
loon species are present along the coasts but large concentrai/ons
are not known to occur.

no tlightirss period (Palmer. 1962).

comdor.

All of the

nesting birds. are located aiong the coasts of’ the
central and eastern Canadian Arctic and Greenland
(Broun t7f al., 197.5:Figures 2.2-I and 2.2-Z). These
colonies include a large proportion of‘ the entire
North American and Greenland population. Most
colonies are in Bat’t’in Baj. No colonies and feu
t‘ulmars occur west of Barrow Strait.

Northern t’uiniars are long-lived kvith 3 mean life
e\pcctanc! at‘ter first breeding In a boreal colonv of
33.9 icars for males and 35.5 Loears t’or fern&s
(Dunnet and Ollason. 1978). They ire slow to mature
utth an aLerage age at first breeding for females at a
bc)rcal colon!, 01‘ IO.3 Jears (Dunnet ~‘t nl.. 1979).
The! also have a low annual reproductive potential
with a clutch size of one egg. and no replacement
clutches are laid (Ollason and Dunnet. 1978).

Fulmars initial]! visit the nesting colonies for a short
time and then undertake a ‘pre-laying exodus,’ dispersing into oi‘i‘shore areas (Dunnet e:‘t a/., 1963:
Macdonald. 1977: McLaren and Renaud. 1979). In
eastern Lancaster Sound and Bat‘fin Bay in 1978and
1979. the numbers of tuimar-s decreased after mid
Ma!,. reaching a minimum in late Ma> and early June
(hlcLaren and Renaud. 1979: McLaren. 1980). For
example. the densit) alon, (1coasts and ice edges ot’
northern Baf‘f‘in Bay decreased from 2.2 birds/km’ in
mid %fay to 0.2 birds/km’ on June 1 in 1979. Similarly. the numbers estimated to be in offshore Lancaster Sound and western Bafi‘in Bav decreased from
almost 50.000 birds to less than 9.000 (McLaren.
1980). A similar pattern of decreasing densities and
numbers &as observed in late May of 1978(McLaren
and Renaud. 1979). The ver! low numbers present in
these areas at that time suggest that during the pre-

In %larch and April. f‘ulmars begin to move north
to\\ard their nesting areas. a movement that may
coincide with the seasonal Lvarming of the surface
Ia!ers oi’the ocean (Brown. 1970: Brown eta/., 1975).
Fulmars arri\ c at coionies along the Greenland coast
and southern BatTin Island in earl! April (Salomonsen. 1950) and have reached Parry Channel b)
late .4pril (McLaren and Renaud. 1979). They are.
ho\jc\er. still common throughout Davis Strait and
Baffin Ba> in April and May. Numbers in Davis
Strait may be slightly higher near the Greenland
coast at this time (MAL. 1978).
At least 18 colonies. totalling an estimated 900.000
-.’ ‘6

FIGURE
2.2-I
Distribution
of northern fulmars in Baffin Bay and Davis Strait in June and July (based on McLaren and
Renaud, 1979; MM/, 19796; McLaren, 1980). Fulmars tend to avoid continuous fast ice and are widely distributed in offshore
waters.
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numbers of breeding

pairs of seabirds

in Parry Channel.

laying exodus, most fulmars move completely out of
Baffin Bay, possibly to areas off south Baffin Island.
and/or perhaps. west Greenland.

tend to be highest near nesting colonies and lowest in
areas where pack ice is substantial (McLaren and
Renaud. 1979; MMI. 1979b).

Fulmars return to Baffin Bay and Lancaster Sound
from their pre-laying exodus during the first week of
June (McLaren and Renaud, 1979: McLaren. 1980).
just prior to nest initiation. During the six to seven
week incubation period (D.N. Nettleship, pers.
comm.), fulmars are commonly and widely distributed along coasts and ice edges and in offshore areas
of Lancaster Sound and Baffin Bay. Average densities along ice edges and coasts during this period (9.7
birds/km*) are about twice those recorded in May
prior to the pre-laying exodus. Densities along fast
ice edges are about twice those along ice free coastlines (McLaren and Renaud. 1979: McLaren. 1980).
Fulmars are likely to be present in all of‘fshore areas
between Barrow Strait and 60”N during this period
(Brown et a/., 1975: Alliston er al., 1976: Johnson et
a/., 1976: McLaren and Renaud. 1979; McLaren,
1980) although densities in extreme southwest Davis
Strait are low until late July (MMI, 1979b). Densities

In addition to nesting birds, non-nesting birds. which
probably include both subadults and non-nesting
adults, are present at nesting colonies. Nettleship and
Gaston (1978) estimated that 40% of the fulmars at
the Prince Leopold Island colony in 1976 were nonbreeders. During the nesting period. activities of fulmars are centred around the colonies, although
foraging trips may extend up to 300 km from the
colony (Hatch, 1979). Fulmar chicks hatch in late
July and the nestling stage lasts for 7 to 8 weeks. The
young fledge in mid September.
From August to September. large numbers of fulmars gather along southeast Ellesmere Island and
along south and east Devon Island (Nettleship. 1974:
Johnson et al.. 1976; McLaren and Rena&, 1979).
Concentrations are much higher at glacier fronts
than along the remainder of the coastline (Figure
2.2-3) (McLaren and Renaud, 1979). McLaren and

FIGURE
2.2-3 Distribution
of northern fulmars in Baffin Bay and Davis Strait in August and September
Renaud, 1979; MM/, 19796). At this t/me, large numbers tend to gather along south and east Devon Island.
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(McLaren

and

Renaud ( 1979) recorded over 12.000 fulmars along
southeastern Devon Island near the Cunningham
Glacier front on August 28, 1978. They recorded
over 5.000 fulmars (94.5/kmz) along southern Ellesmere Island on September 2 1.1978. Large concentrations of fulmars also occur along southeast Baffin
Island in August and September. Densities along
that coast averaged 23.9 birds/km’ f’rom late July
through September, 1978 and peaked at 75.4
birds/km’ on August I3 and I4 (MMI, 1979b).

and in the Parry River region of Queen Maud Gulf
south of Victoria Island, where intermediate forms
between the two subspecies occur (Godfrey, 1966)
(Figure 2.2-4).
Black brant winter on the Pacific coast and probably
migrate to Melville, Banks, and Victoria islands
across the Beaufbrt Sea (Einarson, 1965; Barry,
1967). Barry (1960) estimated a summer population
of 9.000 brant on Banks Island in 1960. Manning et
al. ( 1956), using limited and largely non- quantitative
ground surveys, had estimated 80,000 brant on
Banks Island in 1953 but stated that most individuals
were in the south and southwestern parts of the
island. About 1,500 adult and subadult brant, both
black and intermediate forms, are estimated to be
present on eastern Melville Island each summer
(Maltby, pers. comm.; McLaren and Renaud, 1977).

Migration toward wintering grounds begins soon
after the young fledge. An increase in fulmar numbers
was observed in eastern Lancaster Sound in mid
September. 1976 (Johnson et al.. 1976), shortly after
an apparent decline in fulmar numbers in east Barrow Strait (Nettleship and Gaston, 1978). Between
September 13 and 19, 1976. fulmar numbers in Lancaster Sound decreased by 80% (Johnson et al.,
1976). In 1978, when few fulmars nested successfully
at Prince Leopold Island (D.N. Nettleship, pers.
comm.), few fulmars remained in eastern Lancaster
Sound and northwest Baffin Bay after late September. The latest record for fulmars in the Parry
Channel area is October 19, 1955, at Arctic Bay
(Ellis, 1956).

Atlantic brant are not common along the eastern
shipping corridor. The centres of summer abundance
are Foxe Basin and the Thule District of Greenland.
Nevertheless. small numbers migrate northward along
the east coast of Baffin Island and larger numbers of
European-wintering brant, both Atlantic and intermediate forms, migrate up the northwest coast of
Greenland after overflying the ice cap from the east
(Salomonsen, 1950; Maltby-Prevett et al., 1975).

Fulmars also depart from their Greenland colonies
in September (Salomonsen, 1950). Ship-based surveys show that fulmars are common throughout Baffin Bay (average of 3 to 10 birds/IO min watch) in
September (Brown et a/.. 1975; Brown. 1978).
Numbers in Baffin Bay decrease in October but
numbers in Davis Strait remain at about the same
level through at least November (Brown, 1979).

Regardless of wintering area and migration route,
brant arrive at nesting areas in early to mid June
(Handley, 1950: Salomonsen, 1950; Barry, 1967;
Davis et al., 1974; Alliston et al.. 1976; Renaud eta/.,
1981). Brant generally nest in coastal meadows, often
just above the high tide line, and many nests may be
lost when storm surges occur during the nesting season (Barry, 1967). The nests are often placed on the
edges of freshwater or tidal pools or on small islets
(Bellrose, 1976) and may be in loose colonies or
widely dispersed (Barry, 1964).

22.3 GREAT CORMORANT

The great cormorant has a world-wide distribution
but along the eastern shipping corridor nests only at
several colonies of 50 to 100 pairs in the Disk.0 Bay
area of Greenland. Great cormorants winter along
the southwest coast of Greenland (Salomonsen,
1967).

Non-breeding birds begin to moult in early July but
breeding birds do not begin to moult until about two
weeks after their young hatch (generally in late July).
Breeding adults regain flight capability by the time
their young fledge (Barry, 1967). McLaren and
Renaud (1977) found that many brant on southern
Melville Island remained inland until mid August
when flocks of up to about 60 birds began to appear
along the coast. It seems likely that brant move to
coastal areas earlier in non-breeding years.

22.4 GEESE

Two speciesof geesethat commoniv occur along the
easternshippine corridor snov+’goose and brant. are
addressedin th& section. ‘The Canada goose @-anta
Cuna&nsis) is an uncommon bird in the area.
224.1 Brant

Fall migration of immature brant, and adults in nonbreeding years, may begin as early as the beginning of
August (Handley, 1950: McLaren and Renaud, 1977;
Maltby, pers. comm.). Adults with young leave in
late August or early September, although a few may
remain in Greenland until late September (Salo-

rwO Subspecies of brant (Branta bernida) nest aloW
the rouk Black brant (B b nigricans) nest on the
western iilands and Atlantic’brant (B. 6. hta) nest

On the eastern islands and in Greenland. Breeding
rangesoverlap on Prince Patrick and Melville islands
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FIGURE 2.2-4

Snow geese and bran? are the two most common species of geese occurring along the shipping corridor
Their nesting and moulting areas and probable migration routes in Parry Channel, shown here, are based on sources cited ii
the text.

monsen. 1950; Johnson ez nl., 1976: McLaren and
Renaud. 1979).

the islands adjacent to the eastern shipping corridor
(Miller and Russell, 1974:Alliston et al., 1976; Renaud
et al., 1981) but by far the largest colony (20,000
birds; H. Boyd in C. W.S., 1972) occurs on southwest
Bylot Island (Figure 2.2-4). Few snow geeseare seen
in marine areas until late summer. toward the end of
the moulting period (Lemieux, 1959; Alliston et al.,
1976: Johnson er al.. 1976; McLaren and Renaud.
1979). Johnson ezal. ( 1976) observed as many as 680
geese in Croker Bay, Devon Island, although manv
of these birds were on tundra ponds rather than the
ocean. McLaren and Renaud (1979) saw up to 700
snow geese in coastal waters in Eclipse Sound and
500 in Bethune Inlet. southeast Devon Island, in late
August.

2.2.4.2 Snow Geese

Two subspecies of snow geeseoccur along the eastern
shipping corridor. The majority of snow geesefound
along the route are greater snow geese (Chen caerukscens atlantica). Lesser snow geese (C. c. caerdestens) occur only on northern Banks Island. where as
many as 25.000 birds (probably immatures) moult in
the Thomsen River valley (C.W.S.. 1972); some may
use adjacent coastal waters. These geese come from
the major nestm g colony on southwestern Banks
Island. Lesser snow geese are described in detail in
Section 4.2 of Volume 3A.
Greater snow geesearrive in the High Arctic in early
June and move directly to terrestrial nesting areas.
The timing of nesting and moulting is very similar to
that for brant.

Snow geese leave the area in late August CT early
September (Davis ez al., 1974; Alliston et al.. 1976:
McLaren and Renaud, 1979). However, few have
been observed in marine areas during migration
(McLaren and Renaud, 1979; MMI, 1979b).

Small numbers of greater snow geese nest on most of

2.2.5 DABBLING
2.30

DUCKS

Four species of dabbling ducks (mallard, Anus platJ*rh?wchos; pintail. A. acuta; green-winged teal, ,4.
c*rwc~a;/ md European wigeon. A. penelope) occur in
the study area (Salomonsen, 1950; Palmer, 1976a).
All are restricted to southwest Greenland, and pintails. teal and wigeon are all uncommon to rare. Only
the mallard and, rarely, the pintail nest in Greenland.
The subspecies of mallard. A. p. conboschas. that
nests in Greenland forms a discrete population with
ecological traits distinct from other North American
mallards. Greenland mallards remain inland during
the nesting season and moulting also occurs on
inland Iakcs. They winter on the ocean along the
houthwcst coast of Greenland from Disko Bay to
Cape Farewell. They are most common in the
extreme south of this area. During winter they feed
m;iinly on molluscs and crustaceans in the littoral
7one (Salomonsen. 1950. 1970).
2.2.6 DIVING

DUCKS

Six species of diving ducks are known to nest along
the eastern shipping corridor. Barrow’s goldene>e
(Bucrphalu clangdo) probably nests in extreme northern Labrador and southwest Greenland (Godfrey.
1966; Salomonsen. 1950). The harlequin duck and
red-breasted merganser nest sparsely to commonly
along much of Baffin Bay and Davis Strait (see Table
3 ‘- 1). The three most abundant duck species - olds-.quaw. king eider and common eider-are discussed in
detail below.
2.2.6.1 Oldsquaw

The oldsquaw occurs throughout tundra areas of
North America and Greenland wherever suitable
habitat exists (Godfrey. 1966: Bellrose. 1976; Palmer.
1976b). Breeding birds are widely distributed and
nesting occurs both along the Arctic coasts and far
inland (Godfrey. 1966: Alison. 1975; Bellrose. 1976).
Oldsquaws nesting in areas along the western parts of
the corridor probably winter along the Pacific coast
whcrcas those in eastern parts winter along southu’cst Greenland. the Atlantic coast of North America
and on the Great Lakes. Although most oldsquaws
misr:tte o\.erland or along coasts (Bellrose. 1976;
Palmer. 1976b) some may migrate offshore. Most of
those kvintering in southwest Greenland follow the
coast north although Salomonsen ( 195O)also reported
oldsquaws offshore. MM I ( 1979b) recorded very
small numbers of northward-migrating
oldsquaws
offshore in Davis Strait.
In the west. oldsquaws have been reported off Banks
Island b!, mid May (Manning ef al., 1956) but
observers along the Alaskan and Yukon north coast
have not recorded oldsquaws before late May (John-

son et al., 1975; Johnson and Richardson, 1981;
Richardson and Johnson, 1981). The early-arriving
birds at Banks Island may have followed offshore
routes across the Beaufort Sea. There is no information about timing of arrival in Viscount Melville
Sound or Prince of Wales Strait. but oldsquaws generally arrive in Baffin Bay, Lancaster Sound and
northwest Greenland by the second or third week of
May (Salomonsen, 1950: Ellis. 1956: Johnson et a/.,
1976: McLaren and Renaud. 1979; McLaren, 1980).
Oldsquaws have been recorded as early as April 29 in
Foxe Basin (Macpherson and McLaren. 1959) but
MM1 (1979b) did not record them along southwestern Baffin Island until about May 15. MM1 (1979b)
saw small numbers of oldsquaws migrating north
along southeast Baff?n Island. mostly in early June.
Salomonsen ( 1950) reported large numbers (llocks of
up to 200 b’lr d s) migrating north from southwest
Greenland by mid May. Although oldsquaws first
arrive in northern Baffin Bay in May, the major
intlux of birds does not occur until sometime in the
first three weeks of June. The precise timing varies
among years. possibly as a result of- varying conditions along the migration route (Johnson et a/., 1976;
McLaren and Renaud. 1979: McLaren and McLaren.
in press).
The distribution of oldsquaws after arrival also varies among bears. probably because of Lrarying ice
conditions. During spring. oldsquaws appear to concentrate in shallow areas where benthic food organisms are accessible. For example. in 1978 McLaren
and Renaud ( 1979) found low densities ofoldsquaws
in Lancaster Sound (2.7 birds/km’) but high densities (17.7 birds/km’) near Coburg Island. In 1979,
when the shores of eastern Lancaster Sound were free
of ice. densities were much higher there (44.0 than
near birds/km:) Coburg Island (5.0 birds/km’)
(McLaren. 1980).
Oldsquaws usually arrive at nesting sites in the High
Arctic by mid June (Van Tyne and Drury. 1959;
Manning and Macpherson. 1961; Hussell and Holroyd. 1974: Renaud er al., 1981). Additional birdsare
presumably still arriving in Baffin Bay from the
south until the last week of June since coastal densities do not begin to decrease until this time (Johnson
et al.. 1976: McLaren and Renaud. 1979: Mdam.
1980).
Although oldsquaws nest on all islands adjacent to
the eastern shipping corridor, estimates of breeding
densities vary considerably both among islands and
for the same island. Estimates for Banks Island vary
from 6.000 to 60,000 birds (Manning et al., 1956;
Barry, 1960) but to the north on Melville Island.
oldsquaws are uncommon and nesting records are
few (Alliston et al., 1976: McLaren and Renaud.
1977: Maltby, 1978). Other areas where population
2.31

estimates exist include a southeast-northwest axis of
Victoria Island where Barry ( 1960) estimated 20.000
nesting oldsquaws. and Prince of Wales Island where
Manning and Macpherson (1961) estimated 80,000
birds. Oldsquaws are very uncommon nesting birds
on southern Cornwallis Island and near Arctic Bay
on northern Baffin Island (Geale, 1971; Renaud et
al., 1979) but they are common near Pond Inlet
(Rcnauderal.. 1981). Oldsquawsarealso uncommon
on the Cumberland Peninsula of Baffin Island (Watson, 1957).

broods have been observed in marine areas of the
eastern shipping corridor (Davis et al., 1974; Alliston
et a/., 1976: Johnson et al.. 1976; McLaren and
Renaud, 1977; McLaren and Renaud, 1979). Most
broods remain in inland areas until they fledge or are
large enough, when seen from the air, to be indistinguishable from adults (Alison, 1975).
Male oldsquaws leave the nesting areas soon after
incubation begins and move to moulting areas on
large lakes or along the coast (Figures 2.2-5 and
2.2-6) ( Bellrose, 1976; Alliston er al., 1976). The
distance to moulting areas may vary greatly. Some
birds fly long distances whereas others move to
coasts adjacent to the nesting areas (Palmer. 1976b).
Breeding drakes may join pre-breeders already present along coasts. The moulting flocks are, in turn,
joined first by failed breeders and later by females
with young. The different timing of moult in various
segments of the population leads to a protracted
period in which moulters may be observed. McLaren

The average clutch size of oldsquaws is about seven
eggs. Incubation. which does not begin until the
clutch is complete. requires about 26 days (Alison,
1975). The peak of laying is probably late June and
early July with hatch in late July or early August
(Manning and Macpherson, 1961; Hussell and Holroyd, 1974). In some areas. females nesting near the
coast lead their broods to salt water after they hatch
(Parmelee ef al.. 1967). However, very few oldsquaw
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FIGURE 2.2-5 Oldsquaw migration routes, spring staging areas and mouiting areas in Parry Channel, based on sources
cited in the text. Male oldsquaws leave the nesting areassoon after rncubation oegins and move to moulting areas on large
lakes or along the coast.
2.32

R”oucT”Es

o-

100

100

300

GREENLAND

BAFFIN

BAY

NORTHWEST
TERRITORIES
LEGEND
SPRING
AND FALL
MIGRATION
ROUTES
WINTERING

HUDSON

l

BAY

MOULTING
?

FIGURE 2.2-6
cited in text).

Oldsquaw

migration

routes, moulting

areas and wintering

and Kenaud (1979) last observed moulting oldsquaws on September 27. 1978. when some birds had
probably already departed southward.
Moulting oldsquaws have been recorded as early as
July 7 in the Canadian Arctic (Johnson et al.. 1976)
but in Greenland the moult apparently begins in late
July (Salomonsen, 1950). Sizable flocks of oldsquaws (more than 100 birds) have been recorded
along coasts of most of the islands east of Melville
Island but particular areas seem to be preferred (Figure 2.2-5). For example. Alliston et a/. ( 1976) recorded
over 1.500 oldsquaws along the north coast of
Somerset Island in August. 1975, and McLaren and
Renaud ( 1979) recorded 2.500 in a small area along
eastern Bylot Island and 1,500 along southern Bylot
Island in August. 1978. Salomonsen (1972) reported
‘huge flocks’ of moulting oldsquaws along the
Greenland coast in the Thule District in 1968.
Oldsquaws probably begin to leave High Arctic areas
in early September. McLaren and Renaud (1979)
noted a large decrease in the number of oldsquaws in
northwest Baffin Bay in the last 10 days of Sep2.33
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tember. 1978, and almost all were gone by October
10. Johnson et al. (1976) noted an increase in
numbers of oldsquaws in Lancaster Sound after mid
September. presumably resulting from the arrival of
migrants from areas further west. Oldsquaws leave
the Thule District of Greenland in mid September.
They may remain as far north as Disko Island until
mid November but do not regularly overwinter north
of about 66”N (Salomonsen, 1950).
2.2.6.2 Eiders

Two species of eiders, common eider and king eider,
nest along the eastern shipping corridor. In the case
of the common eider, two subspecies occur along the
route. The northern race of the common eider
(Somateria moliissima borealis) nests in numerous
coastal locations as far west as Cornwallis Island,
and the western race (S. m. v-nigra) nests along
Prince of Wales Strait. The king eider (Somateria
spectabilis)
nests along all of the route (Palmer,
1976b). Both species include eastern and western
wintering components. The two species are discussed
together because their movements in the area are

quite similar and the females are indistinguishable
during aerial surveys.
Western Arctic populations of king and common
eiders winter off southwestern Alaska, from the
northern limits ofopen water in the Bering Sea south
to the Alaska Peninsula and Aleutian Islands (BelIrose. 1976: Palmer, 1976b). Both groups of eiders
migrate north primarily along the coast of Alaska to
Point Barrow and then directly to the Canadian
ArctIc C’I;Ioffshore routes (see LGL and ESL. 1982
for more details). It is not certain how far east the
western wintering king eiders migrate but Bellrose
(1976) suggested that they go as far east as the Adelaide Peninsula. Keewatin District. Salomonsen
(1968), on the other hand, reported that small
numbers of birds banded in Greenland were recovered as far west as eastern Victoria Island. He hypoth&ized that king eiders f‘rom eastern areas nest as
far west as Melville. Prince Patrick and northern
Banks islands.

Eastern populations of king and common eiders winter off eastern Canada and southwest Greenland
(Coach. 1965; Palmer. 1976b). Northward migration
along the Greenland coast begins in March and both
species have generally reached northern Greenland
by late April. King eiders reach the Coburg Island
area in northwest Baffin Bay in early May and common eiders arrive slightly later in mid May (McLaren
and Renaud, 1979: McLaren. 1980). Although MM1
(1979b) recorded a large influx of common eiders
along southwestern Baffin Island in late April. 1978.
they recorded few king eiders. Common eiders were
not seen migrating along northeastern Baffin Island
and king eiders were not seen in this area until after
the main intlux to the Coburg Island area (McLaren
and Renaud, 1979; McLaren. 1980). McLaren and
McLaren (in press) reported few eiders in off’shore
areas of Baffin Bay in May and suggested that both
species cross extreme northern Baff’in Bay or Smith
Sound from Greenland to reach Coburg Island (Figure 2.2-7).

FIGURE
2.2-7 Two species of elders, king and common, nest along the eastern shipping
and stagmg areas In Parry Channel. shown here. are based on sources c/ted in text.
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Many eiders that nest in the central Northwest Passage region probably arrive in early June via Lancaster Sound (Johnson et al., 1976; McLaren and
Renaud. 1979; McLaren,
1980; McLaren and
McLaren. in press). In each of 1976. 1978. and 1979.
numbers of eiders (both king and common but
mostly king) increased rapidly in eastern Lancaster
Sound in early June, reaching a peak by about June
10. Numbers of both species then declined rapidly.
presumably as eiders moved west through Lancaster
Sound or dispersed to local nesting areas. Peak
numbers recorded exceeded 20,000 eiders in 1976
and 1979 and about 13,000 in 1978 (Johnson et al.,
1976; McLaren and Renaud, 1979: McLaren, 1980).
King eiders are abundant in open water areas of
Barrow Strait by early June. The length of time that
individual eiders remain in Lancaster Sound is not
known but the total number passing through the
sound is probably much larger than the peak counts
rec’brded during aerial surveys.
Eiders are abundant in most coastal areas until late
June when they presumably move to nesting sites
(Davis et a/., 1974; Alliston et ai., 1976: Johnson et
al., 1976: McLaren and Renaud, 1979; McLaren,
1980). King eiders nest primarily at inland locations
but common eiders generally nest close to salt water,
usually on small islands. Common eiders may nest in
dense colonies but many birds also nest in small
(lroups or solitarilv, at widely scattered locations
c‘
along coasts.
Numbers of common eiders either nesting or wintering along the route are large. Salomonsen (1970)
estimated 50.000 breeding pairs plus an unknown
number ofimmatures in Greenland. The largest colonies in Greenland. at least 10.000 pairs. are in the
Thule District. north of the eastern shipping corridor: but these birds migrate through and probably
u inter in the area. Numbers of nesting pairs in more
southerly parts of Greenland havIe been substantially
reduced b!r hunting and egging (Saiomonsen. 1950.
1970). There are no estimates of numbers ofcommon
eiders nesting along the Canadian side of DavpisStrait
and Baffin Bay and along Parry Channel. although a
number of small and medium-sized colonies are
hnown (Geale. 1971: MMI. 1979b; McLaren and
Kenaud. 1979).
Palmer ( 1976b) reported the centre of abundance of
king eiders to be from the Boothia Peninsula west to
Banks Island. Manning era/. (1956)estimated 150.000
nesting birds on Banks Island in 1952 and Barr!
( 196O)estimatcd ov’er lOO.OOOeiderson Banks Island
in late summer. 1960. Barry (1960) also estimated
800.000 king eiders on Victoria Island in late summer.
1960. Manning and Macpherson (1961) estimated
65.000 ktng eiders on Prince of Wales Island early in
the nesting season. Total numbers on Bathurst Island

immediately to the north are probably much lower
(Lamothe. 1973).
Shortly, after incubation begins. males of both species
desert the females and migrate to moulting areas. For
western-nesting king and common eiders these areas
are probably in the Bering Sea (Palmer. 1976b). For
eastern nesting eiders the major moulring areas are
along the west coast of Greenland. Rclativ~elv fevv.
have been observed moulting in Lancaster Sound
and western Baffin Bay (,Johnson et al., 1976:
McLaren and Renaud. 1979). although Tuck and
Lemieux ( 1959) observed over 10.000 king eiders that
may have been mouhin g near Cape Hay. northNest
Bylot Island. in mid July,. 1957.
The major moulting area for king eiders from most
of the eastern and central Arctic is the west coast of
Greenland in an area spanning about 5” of latitude
centred on Disko Ba> (Salomonsen. 1968). Two
major migration routes to this area are across the
centre of Baffin Island (Wynne-Edvvards, 1952) and
along the north shore of Baffin and Bylot islands
(McLaren and McLaren. in press).
Common eider males also migrate from the central
Arctic v,ia Lancaster Sound. Most are believed to
return to wintering areas off southwest Greenland
vv*herethey.join subadult drakes which frequently do
not leave the wintering areas at all (Salomonsen.
1950). Common eider drakes also moult along southeastern Baffin Island (MM). 1979b) but it is
unclear whether these are locally breeding birds or
emigrants from other areas.
Many female eiders ufithout broods. presumably
subadults and/or failed nesters. stage in coastal areas
(Figure 2.2-8) and then leave Parry Channel before
moulting. Johnson et a/. (1976) reported over 10.000
female eiders (none identified to species but likely
both common and king eiders) migrating east through
Lancaster Sound during the second week of August
1976. McLaren and Renaud ( 1979) reported over
25.000 female eiders (again not identified to species)
in the same area in 1978. Most (about 22.000) were
migrating along the coast of Bylot Island. Total
numbers migrating through Lancaster Sound are
undoubtedly much larger. Salomonsen (1979) suggested that the Clyde River area of east Baffin Island
was a moulting area for adult female eiders.
After hatch. female eiders often move their broods to
coastal areas (Salomonsen. 1950: Coach. 1965; Alliston ef a!.. 1976: Johnson cl al., 1976; McLaren and
Renaud. 1979). Some successful females apparently
leave their flightless broods and migrate to moulting
areas (Palmer. 1976b) Mphereasothers may remain
and moult with their broods (cf. McLaren and
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Renaud. 1979). For the common eider in particular a
number of broods may join to form a ‘creche.’
Creches. especially of older ducklings, may or may
not be attended by adult females and the adults, if
present, may or may not have hatched the ducklings
present. There is considerable variation among subspecies and among areas in the extent of creche formation and the degree to which a female tends to stay
with her own brood (see Palmer. 1976b for review).

areas and wintering

TABLE
SHOREBIRDS
ADJACENT

Common

‘Species

2.2.7 SHOREBIRDS

south

Sixteen species of shorebirds nest in terrestrial areas
along the eastern shipping corridor (Table 2.2-3).

that,
of Parry

2.2-3

BREEDING
IN TERRESTRIAL
AREAS
TO THE NORTHWEST
PASSAGE
(BASED
ON GODFREY,
1966)
Scientific

Name
Charadrius
Charadrius
Pluwalis
-Pluvialis
Arenaria
Calidris
-Calidris
-Calidrls
-Calidris
-Calidris
-Calidris
Calidris
Calldrls
-Trynoites
Phalaropus
Lobipes

Ringed
Plover
‘Semipalmated
Plover
American
Golden
Plover
Black-bellied
Plover
Ruddy
Turnstone
Red Knot
Purple
SandpIper
‘Pectoral
Sandpiper
White-rumped
Sandpiper
Baird’s
Sandpiper
‘Dunlin
‘Semtpaimated
Sandpiper
Sanderling
Buff-breasted
Sandpiper
Red Phalarope
‘Northern
Phalarope

Most eiders leave northern areas in September.
although a few may remain into October (Salomonsen. 1950: McLaren and Renaud. 1979; Barry et
al., 1981). Relatively large numbers are still present
along southeast Baffin Island in November (MMI,
1979b) and small numbers of common eiders may
overwinter among the pack ice in this area (Soper,
1946; MMI, 1979a).

areas of king and

in the Arctic
Channel.

Islands.

nest

prtmarily

Several species are confined primarily
2.36

Name

hiaticula
semipalmatus
dommica
squatarola
interpres
canutus
mantima
melanotos
fusclcollls
bairdii
alpma
pusllla
alba
subruficollis
fulicarius
lobatus

on those

islands

to islands

south of Parry Channel and one, the ringed plover,
occurs only along the east sides of Ellesmere, Devon
and Baffin islands and in Greenland (Godfrey. 1966).
Except for the purple sandpiper, whose winter range
includes southwest Greenland (Salomonsen, 1950),
all shorebirds migrate to wintering areas south of this
area (Palmer, 1967).
The two phalarope species are the only shorebird
species that habitually swim. The others are more
typically waders. Thus, the phalaropes are more
vulnerable than the strictly wading shorebirds to
marine oil spills and they are. accordingly, discussed
in a separate section below. Most of the limited
information on the use of littoral areas by shorebirds
is qualitative in nature.

young probably depart by early September although
individuals of some species may remain in the Arctic
until early October (Johnson et al., 1975; Kessel and
Gibson. 1978; Conners et al., 1979).
During late spring and early summer, most shorebirds depend on tundra habitats for food as well as
nesting sites. However, during late summer and early
fall, many staging and migrating shorebird species
(especially the young-of-the-year)feed in littoral habitats. Beaches suitable for use by shorebirds occur
primarily along the western part of the Northwest
Passage; in many eastern areas cliffs fall directly to
the water (LGL Ltd.. 1981).
2.2.7.1 Phalaropes

Two species of phalaropes occur in the area. namely
the red phalarope and the northern phalarope. The
red phalarope nests along most of the eastern shipping corridor (Godfrey, 1966; Alliston et al.. 1976;
Maltby, 1978) whereas the northern phalarope nests
only on southern Baffin Island and southern Greenland (Salomonsen, 1950: Godfrey, 1966).

Throughout the Arctic, shorebirds arrive in the
breeding areas from late May to mid June (Gabriels&t and Lincoln, 1959; Solomonsen, 1950; Johnson
et al., 1975; Kessel and Gibson, 1978). During this
period marine beaches are usually covered by ice or
snow; hence shorebirds are unlikely to be found in
marine habitats. Spring migrant shorebirds rarely
occur in large flocks and dispersal onto terrestrial
breeding habitats proceeds rapidly. Clutch initiation
often occurs within a week of arrival on the breeding
grounds.

Both phalarope species usually lay four eggs which
the male alone incubates. Females desert the males
shortly after egg-laying and gather in flocks on the
tundra prior to migration (Parmelee ez al., 1967;
Bergman. 1974; Connors and Risebrough. 1977).
Males migrate after the young have fledged and most
have left tundra areas by August (Parmelee et a/.,
1967: Bergman. 1974). Young depart from the region
between about mid August to mid September. Males
and young stage for migration in coastal areas (Connors and Risebrough, 1977; Johnson and Richardson, 198I).

All species typically lay 4-egg clutches in habitats
ranging from very marshy (e.g. red phalarope, pectoral sandpiper) to very dry (e.g. semipalmated
plover, ruddy turnstone) (Palmer. 1967). Females of
most shorebird species nesting along the eastern
shipping corridor lay only one clutch per year.
Female sanderlings and phalaropes may lay two
clutches per year (see LGL Ltd., 1981 for more
details).

Little is known about staging areas and migration
routes of either species of phalarope along the eastern
shipping corridor. It seemslikely that those nesting in
western areas winter in the southern Pacific and follow offshore migration routes over the Beaufort Sea
(see LGL and ESL. 1982). In the east. MM1 (1979b)
reported fairly large numbers of phalaropes (not
identified but believed to be mostly red phalaropes)
migrating northwards over offshore areas of the
northern Labrador Sea and Davis Strait in mid June,
1978. Farther north, McLaren and Renaud (1979)
noted an influx of red phalaropes to northwest Baffin
Bay starting about June 20. 1978. These birds were
seen both offshore and along ice edges. In 1976,
phalaropes arriving in Lancaster Sound were also
seen both offshore and along coastal ice edges (Johnson er al., 1976).

Arctic shorebirds are subject to reduced breeding or,
in extreme cases.complete non-breeding when spring
is abnormally late (Alliston et al.. 1976; Maltby,
1978). Populations can also be adversely affected
when inclement weather causes food shortages either
at the time the adults arrive on the breeding grounds
(Morrison, 1975) or later during the course of the
breeding cycle (Jehl and Hussell, 1966). The sporadic
nature of breeding for some species (e.g. pectoral
sandpipers, buff-breasted sandpipers), which may be
common in an area one year and rare or absent in
other years. suggests that in these species there may
be great year to year variability in nesting locations.
The southward migration of shorebirds is protracted,
with the earliest individuals (probably largely nonbreeders) departing as early as late June. Adults of all
species usually stage and depart by mid August.
Young-of-the-year of most species remain near the
nesting areas after most adults have departed: most

MM1 (1979b) detected another movement of phalaropes through offshore waters in southern Davis
Strait at the beginning of August. These were pre2.37

sumably females that had left their mates and possibly males that had lost their nests. Whether these
birds had staged in coastal areas farther north is not
known.
Phaiaropes stage along coasts in late August. McLaren
and Renaud (1977) reported tlocks of up to 60 red
phalaropcs in Bridport Inlet, southern Melville Island.
in late August, 1977. and McLaren and Rcnaud
( 1979) found flocks of up to 100 birds along southwest Bylot Island in 1978. Other areas used by staging
phalaropes undoubtedly exist. These birds, presumably including both males and young-of-the-year,
probably leave the study area in small numbers over
a relatively protracted period. MM1 (1979b) recorded
small numbers of phalaropes over offshore Davis
Strait and the Labrador Sea until early October but
saw nqlargc scale movements after the beginning of
August.
2.2.8 JAECERS

AND SKUAS

Three species ofjaegers. namely parasitic, pomarine
and long-tailed. occur in substantial numbers along
the eastern shipping corridor. A!! three species have
essentially circumpolar i\rctic or subarctic ranges
and winter at sea in south temperate and tropical
rcsions. Smail numbers of skuas, mainly immatures.
also occur in southern Davis Strait in summer
(Salomonscn, 1967; Furness. 1978).

Johnson et al. (1976) noted that peak numbers o!
jaegers occurred in Lancaster Sound during the
second week in June. Davis era/. ( 1974) and Alliston
et al. (1976) recorded al! three species in the Barrow
Strait area in early to mid June. These birds probably
arriv,ed from the east since the western part of the
passage offers no open water until late June or early
July. Jacgers nesting on the western islands most
likely arrive from the west.
Jaegers arrive at terrestrial nesting areas in mid June
(Van Tyneand Drury. 1959: Manningand Macpherson. 1961: Hussell and Holroyd. 1974). However. a
portion of the population does not nest or fails early
in the nesting season (Taylor. 1974). It is possible that
the small numbers of birds observed in marine areas
in mid summer are non-nesting birds (Johnson etaf.,
1976; MM!. 1979b: McLaren and Renaud, 1979).
Southward migration occurs in late August and early
September. although individuals have been seen in
Baffin Bay as late as October 9 (McLaren and
Renaud. 1979). Sightings from ships in Davis Strait
indicate that numbers of al! species decrease between
August and September and that the decrease is greatest for long-tailed jaegers (Brown c’t al., 1975).
Brown et a/. (1975) also found that all three species
migrated in autumn through both coastal and offshore areas.
2.2.9 GULLS

AND TERNS

2.2.8.1 Jaqyxs

.Jaegers use the marine portions of the area mainly
during sprin g and tall migration. Numbers ofjaegers
present during the breeding season depends on nesting effort and success in a given year. In non-nesting
>cars. man? adult jaegers are believed to return to the
marine environment after prospecting nesting areas
(Maher. 1974: Watson and Divoky, 1974: Richardson and Johnson, 1981). Few immature jaegers are
believfed to return to the Arctic in summer (Salomonsen. 1950: Frame, 1973; Maher, 1974: Watson
and Div,oky. 1974).
Parasitic jaegers arrive in south Greenland in early
Ma!/ and occasionally in late April (Salomonsen.
1950). Thev presumably pass central Greenland in
mid to late- May, since they do not reach the Thule
District until mid June. Pomarine jaegers reach central west Greenland in mid to late May or early June
(Salomonsen. 1950). In 1978. aerial surveys in Davis
Strait and Baffin Bay indicated that peak spring
migration of all three species occurs about mid June
(MMI. 1979b; McLaren and Renaud. 1979). In Davis
Strait most migration is offshore. although they are
also regularly seen along coasts and ice edges
(McLaren and Renaud, 1979; McLaren, 1980).

Seven gull species and the Arctic tern occur regularly
along the eastern shipping corridor. The great blackbacked gull occurs mainly in southeastern Davis
Strait. Sabine’s gull occurs throughout the area but
in small numbers (Tables 2.2-1 and 2.2-2). The other
species are more common and are discussed below.
2.2.9.1 Glaucous Gull

The glaucous gull (Plate 2.2-2) has a circumpolar
breeding range and is probably the most widely distributed. but not the most abundant. gull species
nesting in Arctic and subarctic regions of North
America (Gabrielson and Lincoln, 1959: Godfrey,
1966). In Canada. this species nests north to northern
Ellesmere Island and south to northern Labrador
and the Belcher Islands in Hudson Bay (Godfrey.
1966). Wintering areas are primarily along the west
and east coasts of North America (Gabrielson and
Lincoln. 1959: Godfrey. 1966). Glaucous gulls also
winter in southwest Greenland, occasionally as far
north as Disko Bay, but the majority of the northernwintering birds are immatures (Salomonsen. 1950).
Glaucous gulls usually reach nesting areas in central
west Greenland in mid April (Salomonsen. 1950)and
are present in southwest Davis Strait by late April
2.38

where, nesting begins in late May (Nettleship. 1977).
Glaucous gulls lay two, or more commonly. three
eggs and incubation requires about 38 days (Godfrey, 1966: Swartz, 1966; Campbell. 1973). The
young do not attain flight until about 50 days old
(Swartz, 1966). Fledging in the central Arctic occurs
in late August or early September (Nettleship. 1977).
Glaucous gulls remain abundant in marine areas
throughout the summer (Davis et al.. 1974: Alliston
et al., 1976: Johnson ef al., 1976: McLaren and
Renaud, 1979). McLaren and Renaud (1979) found
glaucous gulls to be abundant in a few locations.
primarily along glacier fronts of southeast Devon
and Ellesmere islands. in late August and September.
Most glaucous gulls have left northern Baffin Bay by
early October. However, in October they are still
relatively common in offshore areas of southern Baffin Bay and Davis Strait (Brown et al., 1975: MMI,
1979b).

(MMI. I979b). They reach northwest Baffin Bay by
early May when they are common both along coasts
and in offshore areas (McLaren and Renaud. 1979).
In the central Arctic. glaucous gulls arrive in late
May (Manning and Macpherson, 1961) and there.
too. they occur both coastally and offshore (Alliston

2.2.9.2 Iceland Gull

Two subspecies of Iceland gu!!s (Larus glaucoides)
nest in the region. L. g. kumlieni nests on BafIin
Island south of 69”N (Godfrey, 1966) and L. g. glaucoides nests in western Greenland north to Upernavik District (Salomonsen. 1950).

et al., 1976).

Glaucous gulls nest colonially on cliffs or islands and
also singly, often on islands (Godfrey. 1966). A
number of colonies are known in the Arctic Islands,
particularly the central islands (Davis et a/., 1974;
Nettleship. 1974; Alliston el a/., 1976) but none is
very large. The largest, on Prince Leopold Island.
contained about 200 pairs in 1972 (Nettleship. 1974).
The greatest concentration of colonies in the central
Arctic is on southern Devon Island where at least 16
are located between Wellington Channel and Maxwe!! Bay. None is larger than about 50 pairs and the
overall total was about 300 pairs in 1975 (Alliston ef
al., 1976). Smaller numbers. probably totailing less
than 200 pairs, nest along the coasts of other islands
adjacent to central Parry Channel (Davis era]., 1974:
Alliston et ai., 1976; McLaren and Renaud. 1977).
Farther east in eastern Lancaster Sound and northwestern Baffin Bay. about 10 colonies are known.
although others probably exist. These colonies support about 275 pairs of glaucous gulls (Nettleship.
1974: Johnson er al., 1976; McLaren and Renaud.
1979). MMI (1979b) reported 74 colonies containing
in excess of 2.500 pairs of glaucous and/or Iceland
gulls (gulls at most colonies were not identified to
species) along the northern tip of Labrador and southeastern Baffin Island. south from Cumberland
Sound. Glaucous gull colonies of up to 100 birds are
also common along the entire west coast of Greenland (Salomonsen, 1950).
At Prince Leopold

Island. and presumably else-

Banding returns have shown that Greenland-nesting
Iceland gulls winter off southwest Greenland (Salomonsen. 1950). Baffin Island birds winter in waters
south from Davis Strait (Brown et al., 1975). MM1
(1979b) recorded them most frequently along the
pack ice edge and over other open water in Davis
Strait. rather than in the heavy pack ice.
Iceland gulls nest primarily on cliffs facing tidal inlets
of fiords rather than along exposed coastlines. However, birds too young to breed remain in flocks along
exposed as well as protected coastlines throughout
the summer (Salomonsen. 1950).
Greenland birds arrive at nesting colonies in late
April or early May (Salomonsen, 1950) and Canadian birds probably arrive about the same time
(MMI, 1979b). Macpherson (1961) estimated a nesting population of about 1,000 Iceland gulls between
Resolution Island and Cumberland Sound, south
Baffin Island. There are no population estimates for
Greenland but the species is very common (Salomonsen. 1950).
Nesting chronology is slightly later in Canada than in
Greenland. In Canada, egg-laying extends throughout the first half of June; about half the nests have
hatched by July 10 (Macpherson, 1961). Fledged
young appear in late August; MM1 (I979b) noted a
2.39

threefold increase in the numbers of pale-mantled
and/or Iceland) at this time in 1978.
They attributed the increase both to the presence of
fledged young and to reduced nest tenacity in older
birds. In Greenland. Iceland gull eggs hatch in the
second half of June and the young fledge in late July
and early August (Salomonscn. 1950).
gullh (gl~~ucous

After tlcdging, youn, ~7Iceland :dulls mav_ wander far
north of the breeding areas before withdrawing to
their wintering areas during October to November
(Salomonscn, 1950; Brown et a/., 1975).
2.2.9.3 Thayer’s Cull
Thaycr’s gulls nest colonially on cliffs along the west
coast of Baf‘fin Bay and along Parry Channel and
winter on the Pacific coast from British Columbia to
CaIifoi-nia (Godfrey. 1966). Migration routes to and
from breeding areas are unknown. Thayer’s gulls
probably first arrive in nesting areas in mid May but
the mn.jor spring intlux occurs in .Junc (Johnson et
ul., 1976; McLaren and Renaud. 1979: McLaren.
1980). During spring migration. they are uidespread.
although densities are low - an average of 0.2
birds/km
aions coasts and ice edges. and 0.01
birds/km offshore (McLarcn and Renaud. 1979).
Tha!er-‘s gulls become almost entirely coastal in
summer (Johnson PIU/.. 1976: McLarcn and Renaud.
1979).
Da\Tis et nl. ( 1974) and Alliston e! a/. ( 1976) reported
numerous Thayer’s gull colonies in the central Canadian Arctic Islands. Howeter. most were inland or
considerably south of Parry Channel. Only tu.0 colonies. t‘i\c pairs on Griffith Island and 100 pairs on
Brounc Island. u’ere in or along Parry Channel.
Nettleship (1974) reported another two colonies
totailing about 60 pairs on Cornwallis and Deion
islands.
Thayer‘s gulls probably begin nesting in late June
and hatching occurs in late July (Alliston et a/.,
1976). The time of tledging is not known but fledged
koung ha1.enot been seen in Lancaster Sound before
&lrly September (Johnson et al.. 1976). and they
remain uncommon until about mid September
(McLarrn and Renaud. 1979). Thayer’s gulls are
present in northern Baffin Bay until at least the
second Reek of October but numbers begin to
decrease in mid September (McLaren and Renaud.
1979). They presumabl> lea\re nesting areas in the
central Arctic at that time.
2.2.9.4

Ivory

Gull

The ivory gull (Plate 2.2-3) has a circumpolar distribution and remains in Arctic and subarctic areas
throughout the year. I\,ory gulls nest coloniallq and

PLATE
2.2-3
The ivory gull, classed as a rare species by
COSE WIG, does not nest along the eastern shipping corridor. Small numbers of this species shown here are present
along the coasts and in offshore waters of eastern Lancaster
Sound and Baffin Bay throughout the summer. (Courtesy,
M. Bradstreet, LGL Ltd.).

the main nesting areas are in the Eastern Hemisphere
(Salomonsen. 1950). There are only about 10 known
breeding locations in North America and western
Greenland and none of them is along the eastern
shippins corridor (Salomonsen. 1950: MacDonald
and Macpherson. 1962: MacDonald. 1976: Frisch
and Morgan. 1979; Witts and Morrison. 1980). In
Canada the ivor? gull is classed as a rare species by
the Committee On The Status of Endangered Wildlife In Canada (COSEWIC). A definition of the cxrious categories used b>, this committee is given in
Table 4.2-l of Volume 3A.
Ivory gulls winter in the drift ice from Davis Strait
south to the northern Gulfof St. Lawrence (Godfrey.
1966). Densities ot‘0.3 birds/km’ have been recorded
during aerial surveys alon the edge of the pack ice in
Davis Strait in March (MMI. 1979a).

Ivory gulls arrite in northern Baffin Bay and Lancaster Sound in mid May (Johnson et al.. 1976;
McLaren and Renaud. 1979) and they have entirely
deserted southern Davis Strait by late June (MMI.
1979b). Ivory gulls are present in small numbers
along the coasts and in offshore waters of eastern
Lancaster Sound and Baffin Bay throughout the
summer (Johnson eta/., 1976: McLaren and Renaud,
1979). Very small numbers are present in Barrow
Strait in summer (Alliston ef a/., 1976).
Juvenile ivory gulls begin to appear in Parry Channel
in early September and the colony at Seymour Island
(north of Bathurst Island), is abandoned at this time
(MacDonald. 1976). Flocks of 100 or more ivory
~gulls have been recorded at numerous locations in
the central and eastern Arctic in September and
October (Du\,all and Handle!. 1946. 1948; Alliston

ica and Greenland (Brown et al., 1975; Alliston et al.,
1976: Nettleship and Gaston. 1978). Kittiwakes from
eastern Canada and Greenland winter primariiy off
Newfoundland and Labrador. Small numbers winter along the pack ice edge in southern Davis Strait
(MAL. 1977; Brown, 1979) and off southwest Greenland (Salomonsen, 1950).

etal., 1976; Finley and Johnston, 1977; McLaren and
Renaud. 1979). Several of these concentrations have
been observed along glacier fronts on southern
Devon Island, an area where increasingly large
numbers of ivory gulls are present from mid August
until late September (McLaren and Renaud, 1979).
In late September and early October numbers increase
offshore as fall migration apparently begins. Ivory
gulls are not present in southern Davis Strait in early
October but they have generally arrived by early
November (MMI, 1979b).
2.2.9.5 Black-legged

Black-legged kittiwakes do not begin to breed until 3
to 4 years of age for females and 4 to 5 years of age for
males (Coulson. 1966). Mean life expectancy after
first breeding in temperate areas is 5 to 7 years (Coulson and Woollet-, 1976).

Kittiwake

Spring migration begins in March. Kittiwakes arrive
at colonies in south Greenland in late March and in
north Greenland in mid May (Salomonsen. 1950).
On the west side of Baffin Bay and in eastern Lancaster Sound kittiwakes also arrive in mid to late May
(McLaren and Renaud, 1979). Migration is along
coasts and ice edges and also on a broad offshore
front. In both 1978 and 1979. large flocks were first

The black-legged kittiwake has a circumpolar nesting distribution. Along the eastern shipping corridor,
black-legged kittiwakes nest colonially on cliffs of
Parry Channel, Baffin Bay and Davis Strait (Figures
2.2-2 and 2.2-9). The westernmost colony is on
Browne Island, south of western Cornwallis Island.
At least 300,000 kittiwakes are estimated to nest
along the eastern shipping corridor in North Amer-
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FIGURE
2.2-9
Black-legged
kittiwake nesting colonies and estimated numbers of breeding pairs in Baffin Bay 8nd Davis
Strait. Based on Browna&
(1975). At least 300,000 kittiwakes are estimated to nest along the shipping corridor in North
America and Greenland. (Figure 2.2-2 shows colonies in Parry Channel).
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seen near Bylot Island colonies between May 29 and
June 2 (McLaren and Renaud. 1979; McLaren,
1980). In 1976, large flocks began arriving at the
Prince Leopold Island colony on May 27 (D.N. Nettieship, pers. comm.). However, this timing may be
influenced substantially by ice conditions. at least in
the eastern Arctic (McLaren and Renaud, 1979).
Migration to breeding areas in the eastern High Arctic continues through June. By mid June. kittiwakes
are common along many of the coasts and fast ice
edges and in offshore areas of Baffin Bay and Parry
Channel and are abundant near nesting colonies
(Alliston et a/., 1976; Johnson et a/., 1976; McLaren
and Renaud. 1979; McLaren. 1980). Densities of kittiwakcs along coasts of Barrow Strait in June. 1974,
when the fast ice edge was west of Somerset Island,
avct-aged 7.3 birds/km’ (Davis et al., 1974). Recorded
densities along coasts of western Baffin Bay averaged
about 8 birds/km’ from mid May to mid August,
1978. but increased steadily from 0.8 birds/km’ in
mid May to 17.8 birds/km’ in mid July in 1979
(McLarcn and Renaud. 1979; McLaren. 1980). In
offshore areas. densiries are generally low. They
peaked at about I bird/km’ in late June, 1978. when
o\‘er 40,000 kittiwakes were estimated to be offshore
in northwest Baffin Bay and eastern Lancaster
Sound (McLaren and Renaud. 1979). In 1979. offshore densities in eastern Lancaster Sound increased
from May to mid July, peaking at 2.4 birds/kmz
bctwcen Juib 9 to I5 (McLaren. 1980). No sur\‘e\fs
\vtxe floun after July 1.5in 1979.
Black-legged kittiuakes begin egg ia>ing in late June
and early July (Plate 2 .2-4). During the 27 day incubation period (D.N. Nettleship. pers. comm.), kittiLvakestend to remain near the nesting colonies. Densities in offshore waters during July and August are
much Io\jcr than in .June (Johnson et al.. 1976).
Hatching begins in mid to late Ju!y. The nesting
period is about 38 da!s and fledging begins in the last
half of August (D.N. Nettleship, pers. comm.). Most
young have left the nest by early September.
During the first half of August. kittiwake distribution is similar to that during July when most kittiiiakes are at or near their nesting colonies. In late
.\ugusr. numbers away from colonies increase. particuiarl~ along coasts (Nettleship and Gaston. 1978:
,IlMI. 1979b: blclaren and Renaud. 1979). Numbers
in coastal areas continue to increase through September. lmpurtant areas include northwest Byiot
and north Baffin islands (10.000 birds on September
13. 1976; Johnson et al., 1976). southeast Devon
Island (25.000 to 40.000 birds on September 15.1978;
McLaren and Renaud. 1979) and southeast Baffin
Island (MMI. 1979bj. Overall coastal densities in
Bat-fin Bay peaked at about 70 birds/km’ in late
September. 1978 (McLaren and Renaud. 1979). In

Davis Strait, peak coastal densities of 19.2 birds/km’
were observed in late August, 1978 (MMI, 1979aj.
Kittiwakes are also fairly common in offshore Baffin
Bay and Davis Strait in summer (McLaren and
Renaud, 1979; MMI, 197913).Ship-based observations in September show from 1 to over 100 kittiwakes per IO minute watch. but most observations
range from 1 to 30 birds per watch (Brown et al.,
1975). The increase in numbers of kittiwakes observed
in iate summer may reflect the addition of fledged
young or the arrival of immatures from other areas
(Co&on, 1966).
In Baffin Bay. numbers of kittiwakes decrease
rapidly after late September and most are gone by
mid October (McLaren and Renaud. 1979). Kittiwakes leave Greenland in October and November
(Saiomonsen, 1950) but numbers in southern Davis
Strait remain relatively high in Octoberand November
(Brown uz al., 1975; MMI, 1979a; MMI, 1980).
2.2.9.6 Arctic Tern

Arctic terns nest either colonially or singly, throughout the Arctic (Godfrey. 1966: McLaren and Renaud.
1977: Maitby, 1978). Arctic terns winter in the southern Atlantic and Pacific oceans and do not return to
nesting areas until June.
Arctic terns have been recorded as early as June 3 in
Davis Strait (MMI. 1979bj and June 6 in Barrow
Strait (Alliston et al., 1976) but most do not arrive
until the second half of June. Most of the migration is
offshore (Alliston et al., 1976: Johnson ez al., 1976:
McLaren and Renaud. 1979; MMI, 1979b; McLaren.
1980). but by late June or early July terns have
moved to coastal waters.
Most Arctic terns nest along coasts or near large
inland lakes (Manning and Macpherson. 1961:
McLaren and Renaud, 1977). Egg laying begins in
late June or early July and the young fledge in mid to
late August (Drury, 1960: Husseii and Hoiroyd.
1974: McLaren and Renaud. 1977).
In August. flocks of Arctic terns are common along
the coast of Parry Channel (Alliston et al., 1976:
McLaren and Renaud. 1977) but they are rather
uncommon along east Baffin Island (McLaren and
Renaud, 1979; MMI, 1979b). Although L’ery sma!!
numbers of terns may still be present in Davis Strait
in October. most have vacated the area by mid September (McLaren and Renaud, 1979: MMI, 1979bj.
2.2.10 ALCIDS

Six species of aicids occur along the eastern shipping
corridor. Thick-billed murres and black guiiiemots

PLATE

corridor

Nesting back-legged kittiwakes. At least 300,000 kittiwakes are estimated
In Norrh America and Greenland. (Courtesy, M. Bradstreet, LGL Ltd.).
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occur throughout DaVis Strait. Baff‘in Bay and eastern Parr!’ Channel. DoLrekies nest on!!, in Greenland
but \er! large numbers occur in Lancaster Sound
and northw.estern Baffin Bay during spring migration. The other three species. common murre. Atiantic puffin and razor-bill are found only in reiati\reiy
small numbers in western Greenland.

to nest along the eastern shipping

Although murres are abundant they are sub.ject to
sekerai impacts from man: egg collecting (Brody.
1976: Finley and Miller. 1980). hunting of adults and
young (Saiomonsen. 1970; Brady, 1976: Evans and
Waterston. 1976: Kapei and Petersen, 1979). drowning due to entanglement in fishing gear (Tuii et al..
1972: Christensen and Lear. 1977; Evans and Waterston. 1976: King et a/., 1979). and. particularly in the
southern portions of their range. exposure to marine
oil spills. Murre populations in genera! are believed
to be declining due primarily to impacts from human
activities (Tuii et al., 1972; Evans and Waterston,
1976). This situation is worsened by the low reproducti\,e potential of murrcs. which limits their-ability
to recover from losses.

2.2.10.1 Murres

The thick-billed .murre (Plate 2.2-5) is essentially circumpoiar in its distribution. It breeds at large colonies in the Arctic and boreal zones of the north
Atiantlc and Pacific. and in the Arctic Ocean. It is
abundant in Baffin Bay. Davis Strait and parts of
Parry Channel (Table 2.2-I and 2.2-2). The closely
related common murre (Uris aalge) has a primarily
boreal distribution. Very small numbersare believed
to nest at one colony in southwest Greenland (Saiomonsen. 1950; Tuck. 1961).

The age of first breeding of thick-billed murres is not
known but is 4 to 5 years in the cioseiy related
common murre. Productivity at an Arctic thickbilled murrc colony has been caicu!ated at 0.7
chicks/pair/year. and survival of chicks from hatch
to the end ofthe first winter is estimated at 30ci. The
survi\sai rate of thick-billed murres to breeding age at
B!,!ot Island has been calculated at 34.5% and the
mean iile cspcctancy after first breeding is I I years.
Clutch si;lc is one egg. !lowe\,er. replacement clutches
are often laid if the first clutch is destroyed (Tuck,
1961: Birkhcad. 1974: Mead. 1974: Birkhead and

At least 33 thick-billed murre colonies containing an
estimated I .6 miiilon nesting pairs (Figures 2.2-2 and
2.2-10) are located along the eastern shipping corridor (Gaston. 1980). Gaston also estimated that over
4 million murres. including adults and subadults but
excluding Joung-of-the-year. are present in the area
during the breeding season (Plate 2.2-6).
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From late May until early July. murres are common
and widely distributed throughout eastern Barrow
Strait, Lancaster Sound and Baffin Bay. During this
period. \,arying numbers are present at and near
nesting colonies as prospective nesters arrive and
then depart prior to nesting. However. murrcs are
present regularly at other locations in the area. especially along fast ice edges. which are a preferred habitat (Davis et a/., 1974: Bradstreet and Finley. 1977:
Bradstreet. 1979b. 1980: Mclaren. 1980). Such iocations include the ice edges across Parry Channel
(Alliston et a/., 1976: McLaren and Renaud. 1979)
and across the entrances of Jones Sound and Pond
Inlet (McLaren and Renaud, 1979: Mclaren. 1980).
For example. McLaren and Renaud (1979) reported
132.5 murres/km’ along the Lancaster Sound ice
edge on Mav 29. 1978. and Mclaren ( 1980) reported
155.I/km’ in the same area on June 30. 1979.
Thick-billed murres normally begin nesting in late
June and ear!; July and young hatch in early August
(D.N. Nettleship. pers. comm.). In 1978. however.
murres began ia>ing at colonies on northwest Bylot
Island and Prince Leopold Island about three \+aeeks
later than normal. The median dates of IaJing in
1978 \+‘cre July 18 and July 24. at B>lot and Prince
Leopold islands. respecti\fely (D.N. Nettleship. pers.
comm.; LGL Ltd.. unpubi. data).

PLATE
2.2-5
The thxk-billed
murre. such as the one
shown In this photo. IS abundant In Bafhn Bay. Davis .Stra/t
and eastern Parry Channel. (Courtesy. M. Bradstreet. LGL
Ltd. ).

Hudson. 1977: Gaston

~tnd

Nettie+ip.

During incubation. nesting murres tend to remain
near their colony. either at the base of the nesting cliff
or along nearby ice edges. However. some incubating
murres fly up to 175 km from the colony to forage
(M.S. W. Bradstreet. pers. comm.) and densities are
relatively high in offshore areas. A\,erage densities ot
2 to 6 murres/km‘ have been recorded in offshore
waters of Baffin Bay from mid May to mid August
(hlclaren and Renaud. 1979; McLaren. 1980). In
southern Davis Strait offshore densities average
about 0.2 to 1.0 birds/km: during this period (MMI.
1979b).

in press).

Large number5 ol’murrcs (more than I million birds)
\f inter in offshore Liaters aionS the south1+lest coast
of Greenland. and SIllilil
numbers winter among the
pack ice in southern Davis Strait (Salomonsen. 1950:
Tuck. 1961: MAL. 1977: MMI. 1979b). Wintering
birds arri\,e in these areas between No\.cmber and
December and usuall!, iea\e again in March. Along
the southMcst Greenland coast. iarse migrating
Ilocks arc present in March and murres are at colonits in central \test Greenland (71”N) b>’ mid April
(Saiomonscn. 1950). The first migrants ~~suaii~ reach
I.ancaster Sound and Batf‘in Bab in earl! Ma!
(hlcLarcn and Rcnaud. 1979).and !la\r been recorded
at the colon! on Prince Leopold Island in Parry
Ch;lnnci on Ma!. 5 (D.N. Nettleship. per-s. comm.).
Hc)be\cr. the major migration Into northwest Bafl’in
B;I! and eastern Lancaster Sound does not occur
until about Ma\ 22 to 23 (Johnson er al.. 1976:
Mclaren and R&aud. 1979: Mclaren. 1980). Durins most of Ma>. murres are u,idci> distributed otfshort. For e\ampic. an estimated 550.000 \\ere in
western Bitt‘t‘in Bii\ in late Ma\. 1979 (Mclaren.
1980). B> late Maj. ho\\e\er. Large numbers also

Nesting murres tend to remain close to their colonies
during the chick-rearing period. Densities decrease
\+ith distance from the colonies. Murres are seen
regularI> in offshore ar-txc of Lancaster Sound. Ba!tin Bay and Davis Strait and there is some evidence
that murres distant from colonies are t’aiied breeders
or subadults (LGL Ltd.. unpubi. data). Few murres
are present in coastal areas awav from colony sites.
The pre-fledging period of thick-bitted murre chicks
lasts 5 to 6 weeks. However. chicks leave the nesting
cliffs at 18 to 25 days old (Tuck.1961) and begin a
s\j,imming migration. usually accompanied by an
adult male (M.S.W. Bradstreet. pers. comm.). Adults
2.44

FIGURE 2.2-10
Thick-billed murre distribution in Baffin Bay and Davis Strait from sources cited in text. (See Figure 2.2-2 for
colony locations in Parry Channel). At least33 thick-billed murre colonies, containrng an estimated 1.6 million nesting pairs,
are located along the shipping corridor.

undergo a wing moult at about this time and are also
flightless for two to three weeks (Tuck, 1961).

Island in 1978 were presumably swimming south
f‘rom colonies in northwest Greenland. Their presence indicates that many birds from those colonies
migrate do\+,n the wrest side of‘ Baf‘l‘in Bay where
currents arc more favourable. Some adult/chick
pairs from colonies on northwest Bylot Island and
Prince Leopold Island move east and south along the
north and east sides of‘ Bylot Island while others
rno\‘e south through Navy Board Inlet.

Young murres begin to leave the nesting cliff in late
August and most have lef’t the colonies by the beginning of September. In 1978, however, eggs of murres
that nested at colonies in and west of Lancaster
Sound hatched about August 20 and the young did
not leave the clif‘f‘ until early September (LGL Ltd..
unpubl. data: D.N. Nettlcship. pers. comm.).
Nettleship (1977) noted the first chicks leaving the
Prince Leopold Island colony in Parr! Channel on
August 12 in 1975 and young were present at sea east
of‘ that colon! on August 17 to 19. 1976 (Nettleship
and Cahton. I978). Tuck (I961 )obscrved chicks IcaLing Cape Hay. northwest B!,lot Island, on August I5
in 1957. Salomonsen (1950) noted that chicks at
Greenland colonies tledged most f‘requcntl! in the
latter half ofAugust. In 1978. chicks were not seen at
sea in Baft‘in Ba! until late August and car-l! September. reflecting the retarded date of nest initiation
in that !car (McLaren and Renaud. 1979). Adult/chick pairs seen in Baffin Ba! northeast of‘ C’oburg

Southward migration appears to be on a broad front
across and down Baffin Bay and Davis Strait, with
most adult/chick pairs travelling alone. Migration
routesare not well understood. Murres banded at the
Cape Hay colony on northern Bylot Island have been
recovered during migration, but no murres have been
banded at other High Arctic colonies. Some murres
from the northern Canadian colonies may cross Baffin Bay and join birds from northwest Greenland
colonies to migrate south along the west Greenland
coast. Other Canadian Arctic birds migrate down the
east coast of Baffin Island and then either cross Davis
Strait to southwest Greenland or continue directly
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south to the Labrador coast. Many of the murres
arriving off southwest Greenland apparently move
farther south to waters off Newfoundland from
November through January. Murres from colonies
in Hudson Strait may also migrate to southwest
Greenland (cf. Brown et al., 1975) but most are
believed to move directly down the Labrador coast to
Newfoundland waters (Gaston, 1980).
Few murres remain in northern Baffin Bay by the
end of September (Brown ef al., 1975: McLaren and
Renaud. 1979) but they are fairly common in Davis
Strait throughout October. MM1 (1979a) recorded
0.6 murres/km’ during an aerial survey in offshore
\+‘aters in early October, and Brown et al. (1975)
reported an average of about 1 to 3 birds per IO
minute sea watch in October. By November most
have arrived at wintering areas off southwest Greenlaqd and Newfoundland or are migrating across
south Davis Strait and the Labrador Sea.

Dovekie

The dovekie is one of the smallest and may be the
most numerous alcid species (Norderhaug. 1970).
Dovekies generally nest in large colonies numbering
into the hundreds of thousands near coasts in High
Arctic regions. Dovekies do not nest in Canada but
there are enormous nesting colonies along the northwest coast of Greenland. north of 70”N (Figure 2.2I I). Freuchen and Salomonsen ( 1958) suggested the
population ma!’ total 30 million indi\ iduals. Much
smaller numbers nest at se\?eral colonies south from
74”N to the southern tip of‘ Greenland. Population
parameters (e.g. age at first breeding. mortalit!, rates)
and rate of‘nestingsuccess fordo\,ekicsare unkno\lsn.
La!,ingofthesingleegg(Bateson.
196l)occursabout
mid June (Salomonsen. 1967).
Dovekics b+rinterin areas of loose pack ice south from
southern Greenland to Atlantic Car~acla. Salomonsen

FIGURE
2.2-11
Doveky coiony locations and their distribution
in May in Baffin Bay and Davis Strait from sources cited in
text. Dovekres do not nest in Canada but there are enormous colonies along the northwest coast of Greenland.
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( 1950) reported large numbers off southern Greenland in winter. and dovekics were commonly seen
along the pack ice edge in Da\,is Strait in Fcbruar>
1977. sometimes in concentrations of up to 25,0(N)
birds (cf.. MAL. 1977).

to about 250.000 birds on May 30 (Johnson et al.,
1976: Mclaren and Renaud. 1979).
Salomonsen ( 1950) noted that. dovekies move out to
the open sea after arriving at their colonies. returning
to nest in June. It is likely that large numbers are
present in waters near colonies in late May.

Migration from wintering areas to nesting colonies
apparently begins in April. Early migrants arri\c at
southern Greenland colonies in late April and at the
northern colonies in early May (Bruemmcr. 1978)
but most arricc somewhat later (Salomonsen, 1950).

Densities recorded in the northernmost surveyed
parts of Baffin Bay, closest to the main colonies. in
June 1978 and 1979. were much higher than in other
areas (McLaren and Renaud. 1979; McLaren. 1980).
However. Brown ( 1976) reported dovekies foraging
in Baf‘fin Bay 100 km from the nearest colonies.
Relatl\~el> small numbers of dovekies occur in eastern Lancaster Sound at this time. probably because
of the distance from the colonies in Greenland and
the generally ice free conditions in late June. There
was. however. an unusual occurrence of 12.000
dovekies along the fast ice edge across Lancaster
Sound on June 19. 1979 (McLaren, 1980). Dovekies
are also common in southern Baffin Bay in June
(MM!. 1979b). although numbers and densities do
not approach those in northern areas. Individuals in
the southern areas arc likely to be subadults spending
the summer foraging in the pack ice. This area is well
out of the foraging range ofdovekies from colonies in
north\+,est Greenland.

Migration routes ofdoLckies into and through Davis
Strait ;II-C‘ poor-l! known. They were rarely seen in
~c~tcrn
D:ILIS Strait during .\ur\‘cys in April and
Ma!. I978 (MMI. 1979h). In central and wuthcr-n
B;tl‘l‘in Bay. dcnsitie\ ;IIT also lo\\. although in 1979
tlocks td‘ wvc’r;~I hundred birds \t’crc wcn mi~r:lting
d11cnorth o!cr the m~citilc of Baft’in Bay tc>uarci
their
nchting col~~nics(McLar-cn. 1980). Sur\ c\s cc>nductcd
in 1976. 197);. :tnd 1979 \lio\i,cd that ;i niaicjr spring
nii~ratic~n route 01‘docekics pahh,e.\into and through
the c;~stcrn L;~ncastcr S~~und-\vchtcrn Baf I‘in Bay ;II‘C;I
(Figure 2.2- 1I ) (Johnson (‘1 al.. 1976: McLarcn and
Rcnaud. 1979: Mclarc‘n. 19X0). Migrant3 \\‘crc first
rcc~~rcicciduring the scconci
ucck
of’ hIa> in each 01‘
tlio~ !c;ir\. l‘hc pe:ik ot‘thc ~nllu\ occur\
in mid Ma\
:rnci
in\ ol\ch m;~n! millions 01 birds. On Ma! 14:
197S.;lbout I4 m1Ili~~nucrccstim;ltcd to bc in Balf‘in
rkl\
1101I11 of‘ 7 1’3O’N
and
L\cst
01‘ 6-IC1CIT. On
M+ 23
to 24. 1976. ;~nci on MA\
17. !97Y. an ehtiniated I.3
million tit,\ ckich ncrc in eastern Lanc~~~tcrSound. In
1979. cstlmatc~ of numbcr~ prc>cnt on various d:ites
\\crc‘
much lo\\er: ab~~ut-l.3 millic~n birds in \icstcrn
!3:11
fin B:IJ c>n Ma! I7 to 2 I ;lnd I .9 million in
north\\c\t B;it‘t‘in Ba! c~ii k1;1\ 23 to 26. In 1979.
unlihc 1976 and 197s. c)iilJ \nl;ill numbers entered
l~anc;i~tcr Sound ~\itli ;I peak estimate ol 33.000
do\chic.\ on blah 2-l to 26. During the spring influ\.
tlo\ckic\ C~C‘C‘LII~ III ll~~cks 01‘up to 25.000 bird>.

The peak of hatchin, 0 at the Greenland colonies is
about July I5 to 20 and chick-rearing extends to mid
August (Rob!, et al.. 1978: Evans. 1981). During this
period. do\,ekies tend to remain close to their Greenland colonies. Consequently. few are seen in Lancaster Sound or western Baffin Ba!. Those in Baffin Ba>
in early August may be failed adults or pre-breeders
that have started migrating.
Virtually all dovekies have abandoned their colony
sites in northwest Greenland by the beginning of
September. Migration of young and adults is primarily d0b.n the west and central parts of Baffin Bay
(Brown et a/., 1975: Salomonsen. 1979). Data from
ship-based studies in Baffin Bay in the last half of
August indicate that many more dovekies are in the
u’estern half of the bay. uhere pack ice persists
through much of the summer. than in the eastern
half. Small numbers of migrants also enter Lancaster
Sound. However. few migrants hale reached Davis
Strait b> the end of August. In September. docekies
are wideI> distributed throughout much of Baffin
Bay and Lancaster Sound although numbers in the
northern portions decrease as the month progresses
(Brown et al., 1975; Johnson el al.. 1976: McLaren
and Renaud. 1979). By late September. dovekies are
migrating through western DavisStrait (MMI. 1979b).
Small numbers have reached the Labrador Sea by the
end of September.

Year to >car \,ariation in thedistribution ofdo\rekies
in eastern Lancaster Sound and Baffin Ba! during
Ma! is libel! ;I result of ice conditions. During their
passage north in May. dovekies remain predominantl> offshore. Peak densities are found in moderate to hc;t\_t pack ice. The species tends to avoid ice
t‘rce are;!3 (McLaren. 1980). a preference likel!
re.\ponslble for the virtual absence of do\ekies in
eastern Lancabter Sound in Ma!*. 1979 when little ice
n 3s prehcnt .
Most dolekies lea\‘e eastern Lancaster Sound and
western Baffin Bay in late Ma!. Numbers in eastern
Lancaster Sound in 1976 decreased from I .3 million
birds on Ma\ 23 to 23. to almost nil on Ma\ 30 to 3 1.
Estimated nbmbers in northwest Baffin Bat in 1978
decreased from more than 2 million birds on May 18.
2.48

During October. dovekies are widely distributed
throughout most of the study area. Numbers in
northern Baffin Bay are low (Brown et al., 1975:
McLaren and Renaud, 1979). The main passage
through Davis Strait is reported to be in early
October (MMI, 1979b). Most are at wintering areas
by December.

Divoky. pers. comm.). No estimates for survival
rates of immature birds are available. Clutch size is
generally two eggs. with one egg clutches being
common and three egg clutches rare (Preston, 1968:
Cairns, 1980). In boreal populations. replacement
clutches are often laid if the first clutch is destroyed
(Winn. 1950).

2.2.10.3 Black Guillemot

Although guillemots are essentially coastal birds during the breedins season (MAL, 1978; MMI. 1979a. b:
McLaren. 1980). McLaren and Renaud (1979) and
McLaren ( 1980) found them to be re!ati\>el>,abundant (0.6 birds/km’) during spring migration in offshore parts of northwest Baffin Ba>, \+ihere pack ice
was present. Salomonsen ( 1950) suggested that guillemots occur offshore on!> among ice. although they
have been observed in central Baffin Ba! in late
summer (Brown er a/., 1975) b,hen there is usual!!. no
ice.

The breeding distribution of the black guillemot
(Plate 2.2-7) is almost circumpolar. The species

Guillemots begin to move north from \l,intering
areas in southwest Greenland as soon as open \+‘ater
is available. usually in late April. arriving at northern
Greenland nesting areas by mid May (Salomonsen,
1950). The major influx into northwest Baffin Ba>
and Lancaster Sound is in mid May and many travel
offshore (McLaren and Renaud. 1979; McLaren.
1980). From then through June. guillemots are
commonly seen both along coasts and ice edges and
offshore from Barrow Strait east. McLaren and
Renaud (1979) recorded over 5 birds/km’ along
coasts and ice edges of Baffin Bay in mid May. 1978.
and McLaren (1980) reported similar densities for
the same period in 1979. Densities along the coasts of
Lancaster Sound in June averaged 3.4 birds/km’ in
1976 (S.R. Johnson in Bradstreet. 1979b). June densities along coasts and ice edges in Barrow Strait
ranged from 3.2 to 13.8 birds/km’ in 1974 to 1975,
and 0.7 birds/km? were recorded offshore in 1974
(Bradstreet, 1979b).

PLATE

2.2-7 The black guillemot, such as the one shown
here, nests in scattered pairs and colonies along rocky coasflines throughout much of the easfern Arctic and Greenland.

(Courtesy, M. Bradstreet, LGL Ltd.).

breeds in large numbers in the Arctic and boreal
regions of both the New and Old Worlds. It is absent
only from the western Arctic Islands.
Guillemots winter as far north as water permits.
Renaud and Bradstreet (1980)estimated that 5.000 to
10.000 guillemots winter in cracks and polynyas in
the Canadian High Arctic. offshore Baffin Bay and
northwest Greenland. Salomonsen (1950) believed
that guillemots remaining in the far north in winter
were young-of-the-year. Very small numbers winter
along southern Baffin Island (MAL. 1977) and large
numbers winter along the southwest coast of Greenland (Salomonsen, 1950).

The black guillemot nests in scattered pairs and in
colonies along rocky coastlines throughout much of
the eastern Arctic and Greenland (Figure 2.2-2).
Although abundant. the species is difficult to census
and few estimates of numbers nesting are available.
Renaud and Bradstreet (1980) estimated that perhaps 50,000 to 100,000 guillemots summer in the
eastern Canadian High Arctic and northwest Greenland.

Black guillemots feed largely on benthic and pelagic
organisms, mostly fish obtained by diving (Bradstreet, 1979a. 1980). Foraging by this species during
the open water season is generally confined to the
littoral zone (Preston. 1968) although migrating guillemots and those nesting in the High Arctic are
known to forage both along fast ice edges and offshore among the pack ice (Bradstreet. 1977, 1979a).

Black guillemots nest in late June and early July. The
incubation period is 27 to 33 days (Godfrey, 1966)
and young hatch in late July. In some years, however,
nesting may be delayed by up to three weeks (D-N.
Nettleship. pers. comm.). During the incubation
period. nesting guillemots tend to remain within a
few kilometres of their nesting areas, often along

The minimum annual survival rate of adult guillemots in a boreal population was 80% (Preston. 1968)
and. in an Arctic population, breeding first occurred
in the second or. more commonly, third year (G.
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nearby fast ice edges. and numbers offshore are low
(Johnson ef a/., 1976; Bradstreet. 1979b; McLaren
and Renaud, 1979). This distribution persists through
the chick-rearing period. Nevertheless, concentrations of several hundred individuals do occur. Alliston er al. ( 1976) observed a concentration of over 450
guillemots along southwest Devon Island on August
21, 1975. Coastal densities averaged 2.8 birds/km: in
Barrow Strait in August 1975 (Alliston et al.. 1976)
and densities averaged about I.3 birds/km? along
eastern Devon Island in late July and August, 1978.
Densities along most other coasts of northwest Baffin Bay and Lancaster Sound. however, were lower
(usually less than I bird/km’)
in August 1978
(McLarcn and Rcnaud. 1979).
Chick-rearing lasts about three to four weeks in Arctic are?s and most young fledge by the end of August
(Nctt!eship, 1977). The young are not capable of
sustained tlight at nest-leaving and are not accompanied by an adult (Cairns. 1978).

remain close to the coast and are rarely seen on the
fishing banks offshore in Davis Strait. After fledging
the young swim with the flightless (moulting) adults
to offshore feeding areas where they remain until the
end of September. Migration south is presumed to
follow the Labrador current and may occur in association with migrating thick-billed murres (Salomonsen. 1950). Young. non-breeding razorbills also
move toward breeding areas in spring and are present
near nesting colonies throughout the summer.
2.2.10.5 Atlantic

Puffh

The Atlantic puffin nests at 31 or more colonies
along the west Greenland coast north to the T!lu!e
District. No estimates of the breeding population are
available. but few colonies contain more than 100
pairs (Brown c-‘ral.. 1975) and the population is small
in comparison to numbers nesting in Atlantic Canada (Broun et al.. 1975; Lock. 1979: Chapdeiaine.
1960).

During late August and September. guillemots are
widely distributed in low densities throughout most
coastal and ot‘fshorc waters. MAL (1978) and MM1
(1979b) noted an increase along southern Baf‘fin
Island in August. likely due to t!le tledging of local
Joung. Migration f‘rom northern areas does not take
place until September or later (Salomonsen. 1950:
McLaren and Renaud. 1979). In 1979. an increase in
numbers ot’ guillemots in eastern Lancaster Sound
wasdetected in late September (Johnson eta/., 1976).
perhaps retlecting a passage through the Sound from
nesting arcas in the centra! Arctic.
Guillemots probab!) remain in east Parr! Channel
and Baf‘fin Ba! through October. and move south
on!! when forced to by freeze-up. They were still
common along the east coast of Baffin Island in mid
October. 1979 (LGL Ltd.. unpub!. data). There is a
gradual southward migration ofguillemots along the
M’estcoast of Greenland from October to December
(Salomonscn. 1950).
2.2.10.4

Razorbill

Razorbills nest along the west coast of Greenland
from 75”N south to about 6l”N. and are most common between 64”N and 68”N. They are colonial nesters but mobt colonies consist of. at most. 600 to 700
pairs (Salomonsen. 1950). There are no estimates of
the six of t!le breeding population.
Razorbills arrive at Greenland colonies from wintering areas in the north Atlantic Ocean in mid April
(Salomonsen. 1950) but migration routes are unknown. Small numbers may winter off southwest
00 laying is in mid June. and young
Greenland. E,,tledge in August. &;ing the nesting season. birds

Small numbers of puffins winter in Davis Strait oft
southwest Greenland but most winter farther south.
Breeding puffins arrive at their nesting colonies in
mid May: the immature birds arrive about 3 to 5
\+eeks later (Saiomonsen. 1950: Nettleship. 1972).
Migration routes are unknown. but Salomonsen
(1950) states that. bfhi!e common offs!7ore in the
,i\tlantic Ocean. puffin3 are rare] seen in the pack ice
in Da\ is Strait. Presumab!!, birds follow the Greenland coast northward o\er open water.
Egg-laying occurs in early to mid June: a clutch
consists of‘ one egg oniy. Hatching occurs about mid
July and young leave the nest in late August or early
September. After tledging. young move out to sea
and siowly start to rnokfe south to wintering areas.
Puffins ha\ve been recorded in of‘fshore Davis Strait
in August and September (Brown et al.. 1975). By
October most puffins have left Davis Strait.

2.3 FISH
Although the Northwest Passage and Davis Strait
encompass a large geographic area. it tlarbours relative!! few fish species. compared to regions of similar
>ize in more southern latitudes. While 300 species 01
marine fish occur along the southeastern and southwestern coasts of Canada (Leim and Scott. 1966:
Hart. 1973). only about 100 marine species are
known from the Northwest Passage.and Davis Strait
(Table 2.3- 1).
In Davis Strait. and to a lesser extent Baffin Bay. a
number of‘ temperate North Atlantic marine fish are
found (e.g. Atlantic cod. Atlantic salmon. redfish). In

TABLE 2.3-l
FISH SPECIES KNOWN TO OCCUR IN THE NORTHWEST PASSAGE
AND NORTHWEST BAFFIN BAY
Anadromous species are indicated by an asterisk.

Group and Species

Common

Hagfishes:
Myxine glutinosa

Atlantic

Lampreys:*
Petromyzon

sea lamprey

marinus

Sharks:
Centroscyllium
fabricii
Somniosus microcephalus
. Squalus acanthias
Rays:
Raja
Raja
Raja
Raja
Raja

fyllae
hyperborea
Iintea
radiata
spinicauda

’

Herring:
Clupea harengus

harengus

Northwest
Passage

Names
hagfish

X
X

black dogfish
Greenland shark
spiny dogfish

X

round skate
darkbelly skate
white skate
thorny skate
spinytail skate
Atlantic

X
X
X
X

X
X
X
X

herring

X

Salmonids:*
Salmo salar
Salvelinus alpinus
Stendodus leucichthys

Atlantic salmon
Arctic char
inconnu

Smelts:
Mallotus villosus
Osmerus eperlanus*

capelin
boreal smelt (rainbow

Argentines:
Nansenia groenlandica

large-eyed

Blacksmelts:
Bathylagus

euryops

Davis
Strait

X

X
X
X
X

smelt)

X

argentine

X

goitre blacksmelt

X

Silver hatchetfishes:
Argyropelecus
aculeatus

Atlantic

X

Eels:
Anguilla rostrata
Histiobranchus
infernalis
Notacanthus nasus
Synaphobranchus
kaupi

American eel
spiny eel
Gray’s cutthroat

Gulpers:
Saccopharynx

ampullaceus

Barracudina:
Paralepis coregoniodes
Paralepis risso kroyeri
Lanternfishes:
Lampanyctus crocodilus
Myctophum arcticum
Myctophum glacialis

borealis

silver hatchetfish

X
X
X
X

eel

-

X

white barracudina

X
X

jewel lanternfish
northern lanternfish

X
X
X
(continued)

2.51

Group and Species

Common

Names

Lancetfishes:
Alepisaurus

longnose

lancetfish

ferox

Grenadiers:
Coryphaenoides
rupestris
Macrourus berglax
Macrourus goodei

rock grenadier
roughhead grenadier
-

Sticklebacks:
Gasterosteus aculeatus
Pungitius pungitius

threespine stickleback
ninespine stickleback

Cods:
Arctogadus glacialis
Boreogadus saida
Brosme brosme
Gadus morhua
Gadus ogac
Gaidropsarus argentatus
Gaidropsarus ensis
Gaidropsarus septentrionalis
Melanogrammus
aeglefinus
Microgadus tomcod
Molva molva
Pollachius virens

polar cod
Arctic cod
tusk
Atlantic cod
Greenland cod
silver rockling
threebeard rockling
fivebeard rockling
haddock
Atlantic tomcod
European ling
pollock

Ribbonfishes:
Trachypterus

dealfish

arcticus

Northwest
Passage

Davis
Strait
X

X

X
X
X
X

X
X
X

X

X
X
X
X
X
X
X
X
X
X
X
X

Rockfishes:
Sebastes marinus

Atlantic

redfish

X

Sculpins:
Artediellus scaber
Artediellus uncinatus
Cottunculus microps
Cottunculus thompsoni
Gymnocanthus
tricuspis
lcelus bicornis
lcelus spatula
Myoxocephalus
quadricornis
Myoxocephalus
scorpioides
Myoxocephalus
scorpius
Triglops pingeli

rough hookear sculpin
hookear sculpin
polar sculpin
polar sculpin
Arctic staghorn sculpin
twohorn sculpin
spatulate sculpin
fourhorn sculpin
Arctic sculpin
shorthorn sculpin
ribbed sculpin

X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

Poachers and alligator-fishes:
Aspidophoroides
monopterygius
Aspidophoroides
olriki
Leptagonus decagonus

alligatorfish
Arctic alligatorfish
Atlantic sea poacher

X

X
X
X

Lumpfishes and seasnails:
Careproctus reinhardi
Cyclopteropsis
jordani
Cyclopterus lumpus
Eumicrotremus
derjugini
Eumicrotremus spinosus
Liparis gibbus2
Liparis hershelinus
Liparis fabricii2
Liparis laptevi

sea tadpole
smooth lumpfish
lumpfish
leather-fin lumpsucker
Atlantic spiny lumpsucker
dusky seasnail
bartail seasnail
gelatinous seasnail
Laptev seasnail

X
X
X
X

X
X
X
X

X
X
X

X

(Table 2.3-1 continued)
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Group and Species
Liparis liparis
Lioaris maior
Liparis tunicatus

Common

Names

striped seasnail
Greenland seasnail

Sand lances:
Ammodvtes dubius

northern

Gunnels:
Pholis fasciata
Pholis gunnellus

banded gunnel
rock gunnel

Pricklebacks:
Eumesoqrammus
praeciscus
Lumoenus fabricii
Lumpenus lumpretaeformis
- Lumpenus maculatus
Lumpenus medius
Stichaeus punctatus
Wolffishes:
Anarhicas
Anarhicas
Anarhicas

denticulatus
IUDUS
minor

Northwest
Passage

X

sand lance

Davis
Strait
X
X
X
X
X
X

fourline snakeblenny
slender eelblenny
snake-blenny
shanny
stout eelblenny
Arctic shanny
northern wolffish
Atlantic wolffish
spotted wolffish

X
X
X

Eelpouts:
Gymneiis retrodorsalis
Gvmnelis viridis
Lvcenchelys inaolfianus
L&odes esmarki
Lycodes mucosus
Lycodes polaris
Lvcodes raridens
Lycodes reticulatus

tonkopeni gimnelis
fish doctor
wolf eel
Esmark’s eelpout
saddled eelpout
polar eelpout
Arctic eelpout

Anglerfishes:
Ceratias holbolli
Himantolophus
groenlandicus
Oneirodes escherichti
Bythites fuscus

deepsea angler
Atlantic football fish
bulbous dreamer
-

X
X
X
X

Flatfishes:
Glyptocephalus
cynoglossus
Hipooolossoides
olatessoides
~~
Hippoglossus hippoglossus
Reinhardtius hippoglossoides

witch flounder
American plaice
Atlantic halibut
Greenland halibut

X
X
X
X

X

l Scientific and common names are from Legendre et al. (1975) and Leim and Scott (1966).
I) .a
.
.
‘ neporxI
as L. cyclostlgma
and L. koefoedi by Sekerak -A
et al (1979). Differences are due to recent
changes in scientific nomenclature.
Sources:
Green and Steele (1975); Turnbull (1974); Sekerak $ fi. (1976b); Alverson and Wilimovsky
(1966);
Thomson et al. (1978); Buchanan et al. (1977); Quast (1972, 1974); Hildebrand (1948) and Frost et al. (1978).
(Table 2.3-l continued)
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general. these species occur in greater abundance and
in more northern locations along the west coast of
Greenland than along the east coast of Baffin Island.
This is due primarily to the relatively warm West
Greenland current that sweeps northward along the
Greenland coast and extends the northern range of
temperate or boreal species of fish in that region
(Jensen, 1939; Dunbar. 1946: Dunbar and Thomson.
1979). The current is \Jariable in strength and northward penetration. which varies the abundance ot
temperate fish in the area. On the other hand. the
cold Baffin current flowing southward along Baffin
Island. has a lower abundance of fish and fewer
North Atlantic species.
In contrast to the western Arctic. few anadromous
fish species are found in High Arctic or eastern Arctic
locatiyns. Whitefish, ciscoes. and smelt which are
abundant in some nearshore regions of the Beaufort
and Chukchi seas, are absent in the more easterly
areas. The Arctic char is the only relatively abundant
anadromous fish in the study area and even this
species is scarce in the Northwest Passage. The only
other anadromous species present is the Atlantic
salmon. which occurs only in Davis Strait. primarily
along the Greenland coast.
The Arctic cod (Boreogacius saida) appears to be the
most important of the marine fish inhabiting the
study area; it occurs over the entire region. Although
it has a rather limited direct t,alue to man (near some
settlements it is fished for recreation and sometimes
for food) it is of rnrl-jar importance in Arctic food
chains. Recent studies indicate that it is a ma.jar food
item for white whales. narwhals. ringed seals. harp
seals and a number of species of seabirds (Bradstreet.
1976. 1977, 1980 a.b: Bradstreet and Cross. 1980;
Divoky, 1976. 1978: Finley and Johnston, 1977; Finley and Gibb. in press: Frost eta/., 1978; Lowry era/.,
1978: Davis et ai., 1980). For a more detailed description of Arctic marine food webs. the reader is
referred to Volume 3A. Section 3.1 of the Environmental Impact Statement.
The Arctic char and Arctic cod are discussed in some
detail since they are the most widely distributed and
important species. This is followed by a more general
account of the use. by fish. of marine habitats in the
Northwest Passage. Baffin Bay and Davis Strait.
2.3.1 .4RCTIC

CHAR

Because of its importance as a food and sport fish.
the Arctic char (Salvelinus aipinus) is relatively well
known in the area. Two forms of Arctic char exist.
Resident char remain in fresh water throughout their
lives and do not grow to a large size. Since they do not
enter the marine environment. they are not discussed
in this report. Anadromous char, which migrate to

marine waters in early summer. feed in coastal waters
and return to their natal rivers and lakes in early fall
are the subject of this section.
The diet of char in marine waters consists primarily
of nearshore epibenthic invertebrates and. to a lesser
degree. small fish and large zooplankton. Studies in
the High Arctic (Sekerak and Graves. 1975: Sekerak
et al., 1976a) and in the large bays off southeast
Baffin Island (Grainger. 1953; Moore and Moore.
1974) all support this conclusion.
While the food species vary somewhat in different
regions, mysids and amphipods are nearly always of
major importance. Due to the abundant and accessible’ food supply in nearshore marine waters. anadromous char grow to a large size and weights of 5 to 7
kg are common. especially in the eastern Arctic.
However. growth is slow and large char are generally
15 to 25 years old. Anadromous char do not generally mature until they are about ten years old, and
mature fish probably spawn only once every two or
three years (Grainger. 1953; Sekerak and Graves,
1975: Craig and McCart. 1976; Johnson 1980). These
characteristics make populations of Arctic char
highly vulnerable to over-fishing; once populations
are reduced. they recover slowly.
While at sea. char in the eastern Arctic are not normally found more than about 40 km away from their
rivers (Moore. 1975). However. some migrations of
over 100 km have been reported (Johnson. 1980).
Their distribution is further restricted to the warmer
and frequently less saline shallow waters close to
shorelines (Griffiths eta/., 1975; Moore. 1975:Sekerak
et al.. 19763: Craig and Haldorson. 1981). Thus. the
marine distribution of char can be visualized as a
relatively narrow band that extends in both directions along the shoreline from the estuary of- each
natal river.
Anadromous Arctic char are virtually unknown in
the Northwest Passage. They do occur in the Pond
Inlet-Eclipse Sound area (Figure 2.3-l) and become
progressively more common south along the eastern
coast of Baffin Island. Distributions of Arctic char
along Baffin Island are illustrated in Figure 2.3-2.
Residents of communities in this region participate in
active fisheries for Arctic char and sometimes travel
considerable distances to traditional fishing areas.
Harvest statistics for Arctic char are only fragmentary and are unavailable from most locations. In
Pond Inlet the estimated catch was 4.700char in I979
and in the same year about 840 char were taken in
Grise Fiord (Finley and Miller. 1980). Most of the
char are used for domestic consumption.
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2.3-l
General/zed
distribution
of anadromous
Arctic char In the Pond Inlet-Eclipse Sound area. Anadromous Arctjc char are v/rtua\ly unknown In the Northwest Passage. but become progressively
more common from Pond
Inlet south.

BAFFIN

BAY

DAVIS

STRAIT

FIGURE
2.3-2 Generalized
d/str/but/on
of anadromous
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2.3.2 ARCTIC

COD

Arctic cod are especially important to many birds
and marine mammals since few or no alternate food
sources ofcomparable value exist in the Arctic. It has
recently become evident that the behaviour and distribution of Arctic cod can affect or perhaps ecen
determine the distribution and movement of some
marine mammals and seabirds. Very little is known
yet about the behavior and movements of Arctic cod;
making this an important gap in the knowledge base.
The Arctic cod is circumpolar in distribution. The
southern limits of its range near the North American
continent appear to be the Gulf of St. Lawrence and
the northern Bering Sea. The Arctic cod is probably
the most abundant and also one of the most widespread marine fish in the North American Arctic.
The behaviour and movements of Arctic cod are
poorly understood. Small schools of Arctic cod were
found in .JuIy in narrow ice cracks close to shore in
Allen Bay and Resolute Bay. Cornwallis Island, and
near southeastern Bylot Island in late June (Bain and
Sekerak. 1975: Bradstreet. 19SOb).According to residents of‘ Resolute, this behaviour is reasonably predictable and they believe that cod seek such narrow
cracks to escape predation. In June and early July,
1976. Bradstreet (1977) found that seabirds were
feeding heavily on Arctic cod along the fast ice edge
across Wellington Channel. Northwest Territories.
He estimated. using very conservative assumptions.
that at least 1.5 million cod were consumed in a 35
day period. The exact distribution of these fish
remains unknoN,n but the behaviourand distribution
of feeding seabirds indicated that they occurred
under fast ice and not in open water. Under-ice
observations in May and June along the Pond Inlet
ice edge re\jealed that Arctic cod (mostly one-yearolds) were more abundant beneath pressure ridges
and rafted ice Lvhere shelter was available. than under
smooth ice (Bradstreet. 19SOa).
During late summer. very large schools of Arctic cod
are sometimes found in nearshore areas. In August of
1976. large schools of Arctic cod were found in nearshore areas of Allen Bay (Cornwallis Island) and
Creswell Bay (Somerset Island). Large numbers of
cod u’ere tide-stranded on the beaches in both areas
and residents have indicated that tide-stranded cod
are not uncommon (Bain and Sekerak. 19781.Another
large school, believed to number in the millions.
moved into nearshore areas of Simpson Lagoon.
Alaska. in mid August. 1978 (Craig and Haldorson,
1981). Such movements of large numbers of Arctic
cod into nearshore waters have also been noted in the
Soviet Arctic (Ponomarenko. 1968: Rass. 1968).
Arctic cod are noted for their close association with
sea ice and the epontic community (e.g. Andriashev.

19%: McAllister. 1975)although little information is
actually available on such relationships in the North
American Arctic (Bain and Sekerak, 1978). Di\rers in
the central and eastern High Arctic during spring and
summer have only reported low concentrations of
Arctic cod near the undersurface of sea ice. In most
instances where both the ocean bottom and the
undersurface of ice were observed. more cod were
found on the bottom (Bain and Sekerak, 1978: LGL
Ltd.. unpubl. data). However. even the low densities
of cod that have been observed near ice (Green and
Steele. 1975; Bradstreet. 19SOa)represent extremely
large numbers when the area involved is considered.
The previously noted feeding behaviour of seabirds
indicates that large schools of Arctic cod sometimes
do occur beneath the ice (Bain and Sekerak. 1978)
although their distribution
in space or time is
unknown.
Soviet ichthyologists report that Arctic cod spawn
from the end of December to March, and undertake
spa\\ning migrations to specific regions. Spawning
areas hate been identified in the northwestern Bering
Sea. Barents Sea and Laptev Sea (Andrlashev. 1954).
To date. almost nothing is known about Arctic cod
spawning in the North American Arctic. Bain and
Sekerak (1978) did not capture an! mature Arctic
cod near southern Cornlvallis Island in three attempts
during the winter of 1976-77. Arctic cod were found
in nearshore waters in the Simpson Lagoon area ot
the Alaskan Beaufort Sea in the n.inter of 1978-79.
They were in near spawning condition in November
and were spaufned out in February (Craig and Haldorson. l9Sl). This is the only report of spawning
Arctic cod in the North American Arctic.
Arctic cod eggs are buolrant and young-of-the->,ear
are planktonic. at least until near the end ot‘their first
summer. Hence. young cod become widely dispersed
by currents and have been found in most Arctic
regions that have been studied. This includes the
Chukchi Sea (Quast. 1974). northern Viscount Melville Sound (Buchanan et nl.. 1977). Barrow Strait
and Wellington Channel (Bain et ul.. 1977). Lancaster Sound and Baffin Bay (Sekerak et al., 1976b.
1979). and Davis Strait (Imperial Oil Ltd. et a/.. 1978)
(Figure
2.3-3). During the spring and summer. young
L
cod are most abundant in the upper 50 m of water.
although the! are normally rare at the surface.
Sekerak et al.. ( 1976b) noted that in Lancaster Sound
and northwest Baffin Bab, J,oung-of-the-Jear cod
(age about 6 months) became less abundant after mid
,4ugust. and they hypothesized that their apparent
decrease might have resulted from a change in behaviour of the young fish. Arctic cod from one to five
years old. obserkred in the spring and summer. are
normally associated with the seabottom or the
undersurface of ice but it is not known precisely when
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koung cod cease to be planktonic. Some age and
growth data on Arctic cod are available in the literature. In collections from near southern Cornwallis
Island. specimens one and five years of age averaged
62 and 210 mm in fork length. respectively. Growth
of these specimens appeared to be slower that than
reported in the Soviet Arctic (Bain and Sekerak,
1978). Fork lengths of two and three year old Arctic
cod captured in Simpson Lagoon. Beaufort Sea.
Alaska (Craig and Haldorson. 198 1). were similar to
those of specimens from near Cornwallis Island. Arctic cod have a short life span and specimens five or
more years old are rare. Male Arctic cod appear to
mature before females. Craig and Haldorson (1981)
reported that 45% of mature male cod collected were
two years old, as compared to only 18% for mature
females.
Food of Arctic cod includes amphipods. copepods.
mysids. isopods, fish and pteropods. The diet seems
to vary with area. habitat and size of cod. Bain and
Sekerak (1978) found that epibenthic amphipods
and. to a lesser degree, pelagic amphipods were by far
the most important food for cod, and that the pelagic
amphipod Parathemisfo libel/u/a formed a larger portion of the diet of cod in ice-free nearshore waters. In
contrast. epibenthic amphipods (Ganrmarus xelosus,

Passage.

were most important when cod
were inhabiting nearshore ice cracks. However.
Lowry and Frost (1981) found that copepods,
amphipods, mysids and shrimp were the most important food items offshore in the Beaufort Sea - Chukchi Sea area, and Craig and Haldorson ( 1981) found
that mysids were most important in nearshore Alaskan waters. Bradstreet and Cross (1980) found that
amphipods were more important in the diet of nearshore cod than off’shore cod.
Onisinrus littoralis)

There is some evidence of size selectivity in the diet of
Arctic cod. Bohn and McElroy (1976) and Bain and
Sekerak ( 1978) both noted that fish less than 100 mm
long consumed more copepods than the larger fish.
Bradstreet and Cross (1980) found that larger cod
tended to select larger individuals of the major food
species than did smaller cod. However, Frost et al.,
(1978) found no size related differences in diet.
2.3.3 FISH IN THE NORTHWEST
ANDWESTERNBAFFINBAY

PASSAGE

The fish fauna of the Northwest Passage and west
Baffin Bay is the least diverse in the entire area under
consideration and only about 30 species have been
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reported from the region (Table 2.3-l). Present evidence indicates that only one anadromous species,
the Arctic char, occurs in the Northwest Passage. No
northern or boreal species from the North Pacific or
Bering Sea are present, and only a few boreal or
temperate fish from the North Atlantic (e.g. Greenland halibut, Greenland shark. darkbelly skate)
occur, and these only in the easternmost part of the
area. Information on fish in the area is fragmentary.
particularly for the deep waters in the region. In
addition, the northern limits of most of the fish in
Davis Strait are unknown and additional sampling in
Baffin Bay would likely lengthen the species list for
the arca. It is almost certain that the fish fauna of
M’Clure Strait is even less diverse than that ofeastern
Lancaster Sound, but the western limits of fish found
in the latter region are unknown.
Recint fisheries investigations in the Northwest Passage and western Baffin Bay have generally formed a
small part of more general nearshore marine studies
sponsored by industry (see Figure 2.3-3 for placenames). To our knowledge nothing is known about
the f‘ish of M’Clure Strait and only one study (Buchanan et al.. 1977) has been performed in a small bay
(Bridport Inlet) in northern Viscount Melville Sound.
More information is available for western nearshore
portion:, ofccntral and Parry Channel and adjacent
regions. For example. data on fish are available from
studies in Resolute Bay (Green and Steele. 1975: Bain
et nl., 1977); southern Wellington Channel (Bain er
al.. 1977): Brentford Bay. Boothia Peninsula (Thomson (‘I al.. 1978): areas near Phoenix Head Glacier
and Philpots Island. southeastern Devon Island
(Thomson et al., 1979) and northwestern Navy
Board Inlet (Thomson et al.. 1979). Waters along the
northeast coast of Batl‘in Island have been little studied although Thomson et al., ( 1979) provided a
small amount o!‘ information from Scott Inlet and
Clark Fiord. General species lists and reports of
specific fish have been provided by Walters (1955),
IMary-Rousseliere ( 1959). Ellis (1962). Beck and
Mansfield ( 1969) and Legendre et al., ( 1975). A few
data on the ichthyoplankton of the region are scattered throughout the general literature on zooplankton. The ichthtc>plankton in southern Wellington
Channel (Baln C*Iul.. 1977) and in Lancaster Sound
and northwest Baffin Bay (Sekerak et al., 1976b.
1979) is reasonabl\ well described and consists
almost entirei! of young Arctic cod. Although adult
Greenland halibut occur in northwest Baffin Bay and
Pond Inlet. their planktonic young-of-the-year have
not been collected in the region. This suggests that
spa\vning ma!. not occur in the northernmost portions of their range.
2.3.3.1 Nearshore Zone

In contrast to the situation in the Beaufort Sea. the

nearshore zone of the Northwest Passage appears to
be used little by most fish. In the High Arctic this area
is commonly referred to as the ‘barren zone.’ Depending on location and exposure, the barren zone
ranges down to depths of from 2 to I5 m. It is nearly
devoid of plants. infaunal invertebrates and fish, and
only mobile epjbenthic invertebrates are abundant in
the area. Most of the area in this zone freezes to the
bottom in winter.
In summer fourhorn sculpins are sometimes found
scattered throughout this zone. As in the Beaufort
Sea, nearshore shallow water areas are important
summer feeding areas for Arctic char where such
populations occur (Figures 2.3-l and 2.3-2). The only
other fish which occur in large numbers in nearshore
areas is the Arctic cod. As previously explained, large
numbers of these fish sometimes occur in shallow
waters. particularly in late summer. It is not clear
why such concentrations occur nor can the precise
locations or timing of such movements be predicted
at present. Small groups of Arctic cod are also found
in nearshore ice cracks in late spring and summer in
some areas.
Below depths from about 2 to 20 m. several species of
sculpins. eelpouts, seasnails and lumpfish commonly
occur. Only small numbers of such fish have been
observed by divers (Green and Steele, 1975: Buchanan et al.. 1977: Thomson et a/., 1978. 1979) or
collected by surface-operated gear. and present information suggests that these fish are most common in
kelp beds and protected bays.
Although information is far from complete. the polar
may be more abundant in
cod, Arctogadusg/acia/is.
western portions of the Northwest Passage than in
the eastern Archipelago. For example. in contrast to
eastern regions. polar cod was more abundant than
Arctic cod in Bridport Inlet. Melville .Island (Buchanan ef al., 1977).
2.3.3.2 Offshore Zone

Although Arctic cod have occasionally been observed
in the water column there appear to be few pelagic
fish in the region. However. the report by Sekerak et
al., ( 1979) of the bathypelagic veiled anglemouth was
a new record for northwest Baffin Bay. That observation further demonstrates the incomplete knowledge
of fish species in this portion of the study area.
With few exceptions. the biology and ecological significance of marine fish in the Parry Channel and
western Baffin Bay region remain obscure. Some
general observations can be made; for example. most
sculpins spawn in winter. but on the whole. the available data consist almost entirely of distributional
records. However, it is known that some benthic fish

ern rather than central Davis Strait. Young Greenland halibut were common throughout the study
area in June, August and September, and were captured in various degrees of development in late
summer. This suggests different spawning times or
rates ofVdevelopment in various areas. Young redfish
were not abundant and were only collected at two
locations. one in northwestern Davis Strait and the
other northeast of the mouth of Hudson Strait. Captures of young-of-the-year Arctic cod were centred
around the mouth of’ Hudson Strait in August and
September.

such as sculpins. Greenland cod and Greenland halibut are consumed by bearded seals, white whales and
narwhal. although their importance to such consumers is generally unknown.
2.3.4 WESTERN

DAVIS

STRAIT

The Davis Strait region harbours the most diverse
assemblage of fish in the entire area under consideration (about 90 species: Table 2.3-l). This is attributable to the relatively warm northward flowing West
Greenland current. Few fisheries studies have been
conducted in the area although populations of Arctic
char have been studied in Frobisher Bay (Grainger,
1953) and Cumberland Sound (Moore and Moore,
1974; Moore, 1975). In addition, information on ichthyoplankton of the western portion of Davis Strait
was provided by Imperial Oil Ltd. et al., (1978).

2.3.5 EASTERN
STRAIT

BAFFIN

BAY AND DAI’IS

The fish fauna of inshore and offshore waters of
eastern Baffin Bay has been the subject ofconsiderable study (e.g. Jensen, 1942. 1944. 1948) because of
experimental fishing projects conducted early in the
century and the importance of fishing to the Greenland economy (see Mattox. 1971). The waters of
West Greenland are subarctic, being composed of
temperate Atlantic and Arctic water masses. The
relative composition of these water massesand other
hydrographic characteristics \rary over both long and
short time periods (Dunbarand Thomson. 1979)and
are discussed in Section 1.3 of this volume. These
fluctuarions affect the stocks of marine fish of the
region.

Wfrh the exception of Arctic char, fish of the inshore
regions of western Davis Strait are little studied. It is
likely that many of the sculpins, eelpouts and lumpsuckers listed in Table 2.3-l occur in nearshore areas
and that the fish fauna along the Greenland coast of
Davis Strait is more diverse than along Baffin Island.
Imperial Oil Ltd. eta/., (1978) listed I I fish species in
inshore regions of southern Baffin Island. and Den
Beste and McCart (1978) found 22 species of inshore
fish near the mouth of Frobisher Bay and ad-iacent
areas to the north. To our knowledge. four of these
22 species: spatulate sculpin. leatherfin lumpsucker.
saddled eelpout and Tonkoperi gimnelis. were neh
records for the Davis Strait region. These are primarily Arctic species and could be expected to occur in
the colder waters of the region. As was the case
during diver observations in the Northwest Passage
and northwest Baffin Bay. Den Beste and McCart
(1978) reported no large concentrations of fish
although both juvenile and adult fish were most
abundant in kelp beds and protected bays.

As shown in Table 2.3-2. eastern Baffin Bay and
eastern Da\.& Strait support a substantial commercial fisher!. Over 20 species (including the invertebrates-northern prawn and squid) are fished. but as
shomsn in Table 2.3-2. three species. Atlantic cod,
Greenland halibut and prawns. contributed about
7Oq of‘ the total catch in 1978. The fishery is
extremely important to Greenland and in addition
se\~eral foreign countries also fish the waters.
Historicall!,. the Atlantic cod has been the mainsta>
of the f‘ishery in the region. However, landings have
decreased dramatically in the last decade. Overfishing and changes in climate have been suggested as
possible reasons for the decrease in landings of
Atlantic cod. In the mid 1960’s. catches of cod
reached 400.000 metric tonnes (Mattox, 1971) but
have decreased to approximately 30.000 to 40.000
metric tonnes in recent years. This decline in cod
stocks has been accompanied by a general increase in
the catch of Atlantic salmon. Catches of Atlantic
salmon were negligible prior to 1960. peaked at 2,500
metric tonnes in the earl? 1970’sand are presently being
maintained at approximately 1.000 metric tonnes
(Thomson. 1975; NAFO, 1980). For further information on fish harvesting statistics in the Northwest
Passage region. the reader is referred to Volume 5 of
the Environmental Impact Statement.

Planktonic young-of-the-year fish had variable distributions. Relatively high densities ofjuvenile shorthorn sculpins were found in sheltered waters. Seasnails were the most abundant speciesof‘ichthyoplankton in unsheltered locations. This is in contrast to
regions farther north where young-of-the-year Arctic
cod formed 80% of the ichthyoplankton (Sekerak et
al., 1976b. 1979).
Imperial Oil Ltd. et a/. (1978) conducted studies on
ichthyoplankton in central and western Davis Strait
in June. August and September. They found that
>coung-of-the-year sandlance were wideI> distributed
in June but were more common in extreme M’estern
Davis Strait in fall. They attributed this change in
distribution to maturation and shoreward movement
of the >.oung (adults are coastal residents). Lumpfish
!oung-of-the-year were also more common in west2.59

TABLE
CATCH

2.3-2

OF MAJOR SPECIES (METRIC TONNES)
IN THE
BAFFIN BAY, DAVIS STRAIT AREA IN 1978
(FROM NAFO, 1980).
Subarea

Species

0

1A

18

1c

1D

1E

Total

Atlantic cod
Greenland
halibut
N. Atlantic redfish
Wolfishes
Roundnose
grenadier
American
plaice
Greenland
cod
Atlantic salmon
Capelin
Char
Prawns

696
1
7
122

348
3,795
460
32
621
81
48
1
7,704

1,589
1,182
5
753
-

5,253
1,796
1,143
1,246
1,723
2,205
162
186
-

8,442
2,379
3,313
1,792
2,939
2,251
571
113
-

30,733
10.365
4,879
5,165
4,926
4,623

1,992
349
7
31
23,049

15.101
517
417
914
232
167
391
245
234
43
1,234

41
2.089

5
95

121
34,293

Total’

819

28,983

21,022

‘Includes

species

13,099

27,179

109,805

\

not listed above.

The fishery for northern deepwater prawn has
increased dramatically over the last decade ( 10metric
tonnes in 1972; 34,000 in 1978; NAFO. 1980) and is
now the most valuable fishery in West Greenland.
Prawns began to be exploited as Atlantic cod catches
decreased and fishermen were forced to abandon
traditional fishing stocks. Exploratory fishing is still
being conducted and additional stocks of prawns
may be discovered.

i. Winter. from about October through March or
early April. is characterized by an increasing
thickness of sea ice, little or no solar radiation.
increasing salinity of near surface water. and
limited vertical circulation of water under the ice.
2. Spring. from approximately April to May. is
distinguished by the continued presence of sea ice.
reduced ice growth. increasing solar radiation.
relatively hi$salinitywaterand weak under-icecurrents.

From the standpoint of this review. it is most important to note that the eggs and (or) the young-of-theyear of many important fish (sand lance. Arctic cod,
Atlantic cod. Greenland cod, Greenland halibut,
redfish and lumpfish) in Davis Strait are planktonic.
In addition, seasnails. aliigatortish and some sculpins. whose ecological importance is obscure, also
have planktonic young. As a whole, the ichthyoplankton of Davis Strait is quite important. In general, these species spawn in late winter to early spring
and their young are present in the upper layers of-the
water column from spring to late summer when food
is most abundant.

3. Late spring, from about late May to July. is
characterized by the melting of sea ice. a large
influx of river water to the marine environment
from the snowmeft. intense solar radiation often
interrupted by ground fog. and very highly stratified areas of open water (fresh water above sea
water).
4. Summer extends from approximately July to
September. and is when the sea ice breaks up and
eventually disappears in some areas. There is less
intense solar radiation. water salinities approach
oceanic levels, and there is periodic wind driven
mixing of the water column. The summer season
becomes shorter with increasing latitude in the
northwestern Archipelago and in some areas,
broken ice may remain throughout the year.

2.4 LOWER TROPHIC LEVELS
2.41

18,685

PHYTOPLANKTON

5. Fall. from about September to October. is
characterized by the slow formation of slush ice
along the shore. decreasing solar radiation.
increasing salinity of oceanic waters with more ice
formation, and sporadic wind driven water recirculation which becomes less common as sea ice
becomes more extensive.

The extreme seasonality of the Arctic has a strong
effect on the phqsioiogy. distribution and abundance
of marine piants and zoopiankton. The progression
from the total darkness and extreme cold of winter to
the 24 hour daylight and moderate temperatures of
summer results in marked annual cycles in biological
processes such as light-dependent photosynthetic
production. The annual cJ.cle of the Arctic marine
environment can be separated into five phases.

In a11oceans. the majority of primary production is
performed by microscopic unicellular algae. The
2.60

principal requirements of these photosynthetic organisms include light and inorganic nutrients such as
carbon, silicon, nitrogen. and phosphorus. Since the
Arctic seasons include periods of little and no light,
and periods with little or no vertical circulation
(which supplies required nutrients). the growth of
algae in the Arctic is highly seasonal. Three different
types of algal propulations occur in the Arctic:
planktonic. epontic and benthic. The first group to
grow in spring are the epontic or attached under-ice
algae. They are followed by the planktonic or free
floating algae. which are abundant in the water
column from late spring through summer. The benthic or attached bottom algae are generally present
throughout the year and in some species. growth
does not appear to be hindered by thick ice cover in
late spring or early summer. In this section the planktonic algae are discussed. Epontic and benthic algae
are considered in later sections.
.
2.4.1.1 Primary

fort Sea area and the Canadian High Arctic (Table
2.4-I) are very Iow. Values from Frobisher Bay in the
TABLE 2.4-l
ANNUAL PRIMARY
LOCATIONS

LouYon

Sea

Bay Ellesmere

Resolute

Bay CornwallIs

Reference

several
1976
197-i

Sea

DumbelI

Jones Sound

75-150
19
28

1976
19ii

9
18

Is
IS

NWT

Eav N W T

9-12

lkeda and MOtoda (1978)
Carey l19vil
care> l19iE~
Carey 119781
Carey (19781
Apolion~o

1197&i)

1971-72

32

Welch

196-72
1963

35
20
40
70

A~~llon~o (1976bi
Qo!!omo
(1976b)
Gramger (19751
Glamger (1975)

1966
1969

.

and

Kaltt (1975)

eastern Canadian subarctic are intermediate between
those from the High Arctic and those from the AtIantic, and are roughly equivalent to those from West
Greenland (Petersen, 1964).

Productivity

By comparison. primary productivity of Atlantic
shelf waters and Atlantic offshore waters are estimated at I50 and 100 g C/m’/year, respectively
(Platt and Subba-Rao, 1975). Productivity estimates
for the shelf waters of the Indian and Pacific oceans
are even higher. and the highest overall values of
325 g C/m’/year are from the Antarctic (Platt and
Subba-Rao. 1975).

In general, the Arctic Ocean is considered to be one
of the least productive of the world’s oceans (Dunbar. 1970; Platt and Subba-Rao. 1975). This low
productivity results from a short growing season
coupled with strong vertical stratification of the
water column which often limits nutrient return to
the photic (sunlit) zone. The annual phytoplankton
productivity in the Arctic Ocean was estimated to be
less than lg C/m’/yr by English (1961). The productivity ofthe nearshore Beaufort Sea is higher. but less
than 20 g C/m’/yr (Alexander et a/., 1974). By comparison. primary productivity in the Bering Sea is
estimated at I21 g C/m’/yr (McRoy and Goering,
1976). Rates of primary productivity in August in
Brevoort Harbour. southeast Baffin Island were 92
to 204 mg C/m’/h (Hsiao and Trucco. 1980) which
was comparable to values from Frobisher Bay,
(Grainger. 1971a) and much higher than the average
of 14.8 mg C/m’/h reported in late July and August
in the Canadian Beaufort Sea (Hsiao et al., 1977).

Therefore. with some important exceptions. such as
Davis Strait and Lancaster Sound. the above data
and those presented in Table 2.4-I suggest a general
decrease in primary productivity from the Atlantic
through the Canadian Arctic to the Beaufort Sea. A
similar trend is also indicated from data on the
standing crop of zooplankton and benthos from the
same areas.

2.4.1.2 Phytoplankton
Crop

MacLaren Marex ( 1979b) found a mean productivity
of 983 mg C/m’/day based on nine samples, with a
standard deviation (SD) of 565 mg C/m?/day, during the spring bloom in Davis Strait. Later, in
August. the productivity was 12.9 + SD 9.4 mg
C/m’/day. The former values are similar to those
recorded during June and July, 1969. in Frobisher
Bay. whereas the latter are much lower than August
values from Frobisher Bay (Grainger. 1971a). There
is some indication that primary productivity in the
Lancaster Sound region may be relativrely high
(Thomson and Cross. 1980: LGL., unpubl. data)
compared to that in the remainder of the area considered in this report.
All of the reported productivity

Chukchl

Western Beaufor!

Froblsher

ESTIMATES FROM EIGHT
AMERICAN ARCTIC

Yew

Benng Sea
Northeast

PRODUCTIVIN
IN THE NORTH

Succession and Standing

Each phytoplankton species has physical and chemical requirements which differ from those of other
species. Typically a complex of species with generally
similar requirements will co-exist. As they change
their environment through uptake of nutrients and
the generation of dissolved organic compounds,
conditions become more favorable for another complex of species and a shift in species composition
occurs. Successional changes may also result from
advective processes or grazing by marine animals
(Braarud, 1962; Guillard and Kilham, 1977). In
response to a myriad of seasonal changes in environmental conditions, phytoplankton community succession is usually fairly rapid (Lillick. 1940; Lund,
1966).

values for the Beau2.61
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A few generalizations about factors affecting the
community structure ofphytoplankton have emerged.
Diatoms generally arc most abundant when nutrient
levels are high, illumination low. and water temperatures relatively warm (Sverdrup et al., 1942; Ryther,
1956: Raymont. 1980; Hulbert, 1970). Flagellatesare
most prevalent under conditions of higher light
intensities and lower nutrient concentrations (Raymon t, 1980; Fogg. 1965).
A diagrammatic representation of phytoplanktonic
and epontic succession (discussed later) in Arctic
waters, taken from Bain et al., (1977). is presented in
Figure 2.4-l. This diagram was compiled from
reports of studies at a variety of sites in the Alaskan
and Canadian Arctic. A more detailed tabulation of
data. including some published since 1977, appears
in Table 2.4-2. Locations where data were obtained
are shown in Figure 2.4-2.
POLAR

NIGH,

LO?

STYNDING
I

!

\

I

I

CROP
I

comm”nltv

0P.n
WM..

followed b\ an increase in the number of centric
diatoms.cspecially Chaetocerossocia/is(Table
2.4-2:
Bursa. 1961). Standing crop may be quite high
throughout the summer. but there appears to be a
great deal of regional variability (Figure 2.4-3). At
the end of summer diatoms may be displaced by
flagellates, and during winter phytoplankton populations are \$ery small (Bursa. 1961).
Some major regional differences are apparent in the
timing of the seasonal cycle. Chlorophyll a (an index
of cell abundance) and total cell counts from Brentford Bay. Boothia Peninsula. in May, and Bridport
Inlet. Southern Melville Sound. in early June. were
extremely low and indicated that the bloom had not
Jet commenced. In Wellington Channel. the spring
bloom began in early June and peaked in the latter
part of the month (Bain et a/., 1977). In offshore
waters of Davis Strait the spring bloom occurred in
April and May (MacLaren Marex. l979b3. In Frobi\hcr Bay. \outhcast Bnffin Island, the spring bloom
does not get underway until late June or earl! July.
Initiation ofthe spring bloom in nearshore regions is
likcl! retarded because of the more persistent ice
coi’cr. In High Arctic areas pennate diatoms of‘ the
genera Nitzs~ilia and Navicdu are dominant in spring
(Figure 2.4-3: Table 2.4-2). However. MacLaren Mares
( 1979b) noted that centricdiatoms Mere dominant in
Ma!. These dit‘frrcnces are also probably related to
the presence or absence of an ice cover and the light
requirements of the various species. In summer.
C/lnerolaeros spp. are dominant in most High Arctic
regions and in the Davis Strait area (Table 2.4-2).
including Bre\foort Harbour (Hsiao and Trucco.
1980) as well as Foxe Basin (Bursa. 1961).
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Annual cycle ofphytoplankfon
and epontrc
FIGURE
2.4-l
algal development
In Arctic water. Timing of events IS only
approximate
and some relationships
are not clearly understood, from Bain et a/. (7977); based on the work of Bursa
(7961b. 1971).Apollonro(1965),
Horner(7977),
Thomsonet
al. (1975). Sekerak et al. (1976a. b) and Barn et al. (1977).

increasing sunlight and transparency of the ice in
spring due to snowmelt and disintegration of the
cpontic community lead to increased activity of the
pht>oplankton in the water column. At this time.
standing crop is low (Figure 2.4-3) and pennate diatoms of the genus Nitzschia or microflagellates are
dominant (Plate 2.4-l. Section 2.4.4. I). Maximum
development of the pennate diatoms occurs under
the ice and is marked by a very large standing crop
(e.g. Wellington Channel: Figure 2.4-3). Break-up
and the associated decline of the pennate diatoms is

NUTRIENT
REGIMES AND
PHYTOPLANKTON
REQUIREMENTS

Plant growth is dependent on temperature. light
intensitv and an adequate supply of inorganic nutrients. particularly nitrate and phosphate. Nutrient
concentrations in the u’ater column vary throughout
the >ear as a result of dynamic processes such as
utilization bl plants. in situ regeneration b> microorganisms. zooplankton and fish. upwelling ofdeepcr
uaters. sediment resuspension. and input from tcrrestrial sources. The mechanisms affecting nutrient
concentrations are described in more detail in a supporting document to this EIS (LGL and ESL. 1982)
and are brietly summarized here.
Nitrogen or phosphorus are usually believed to limit
phytoplankton growth. However. there are data
which indicate that other nutrients, such as molybdenum. other trace metals and vitamins are also
required. Other nutrients may be group or species
specific. For example. diatoms require silicon for the
formation of their frustules (shells). A general review
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BAY

ISLAND
BAY

INLET

CAPE

FANSHAWE

SOUND

26.

CAPE

GRAHAM

27.

BAFFIN

28.

CLARK

BRENTFORD

BAY

29.

PADLOPING

19.

LANCASTER

SOUND

30.

DAVIS

31.
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32.
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PRINCE
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22.
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INLET
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of lower trophrc levels.
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MOORE

ISLAND

BOOTHIA

20.
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ECLIPSE

26.

17.
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24.

18.

CHANNEL

P/ace-names

BAY

SOUND

BAY
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TABLE 2.4-2
SEASONAL

CHANGES IN PHYTOPLANKTON
WATERS OF THE NORTHWEST

Location

Date

Depth
(ml

Mn. Depth
Weighed
Cell No./
Lx 10”

6.2’
0.1’
2.0’

ABUNDANCE
AND DOMINANT
PASSAGE AND DAVIS STRAIT

Dominant

Organism

SPECIES IN

Reference

High Arctic
Barrow Strait
Brentford Bay
Bridport Inlet

May 8
May 2-3
June 9-l 4

O-30
o-25
o-25

Weltington Channel
Resolute Passage
Creswell Bay
Bridport Inlet
Assistance Bay
Peel Sound
Brentford Bay
Lancaster Sound

June 2-29
July 5
Aug. 2
Aug. 5-28
Aug. 25
Aug. 30
Sept. 2
July 22-25
Aug. 2Sept 1
Sept 7-13
July 23Oct. 10

O-25
O-25
O-50
O-25
O-40
O-50
O-40
O-50
O-50

Davis Strait

l

Feb.
April, May
July
Oct., Nov.

Under-Ice

l

l

Ice-edge

O-50
0-50
O-50
O-50
O-50
O-50

Nitzschia delicatlssima
Microflagellates
Nitzschia spp.
Navicula spp.
161.0’
Nitzschia grunowi
7.7
Microflagellates
53.1
Nitzschia seriata
42.7
Chaetoceros socialis
83.2
Chaetoceros socialis
1.23
Microflagellates
1.8
Chaetoceros sp.
306
Chaetoceros socialis
294- 164 Chaetoceros socialis
107
80

Chaetoceros
Chaetoceros

O.l+

Dinoflagellates
Chaetoceros spp.
Chaetoceros spp.
Diatoms

100+

14+
5+

+Approximate

socialis
socialis

Thomson e_ra. (1975)
Thomson et al. (1978)
Buchanan!;.
(1977)
Bain et al. (1977)
Bain z al. (1977)
Sekeraket al. (1976b)
Buchananz
al.(1977)
Sekerak g al.71 976b)
Thomson @ al. (1975)
Thomson & a. (1978)
Sekerak a al. (1976a)
Sekerak a al. (1976a)
Sekerak g 4. (1976a)
Sekerak a a. (1979)
Imperial Oil Ltd.,
AquitaineCo. Can. Ltd.,
Canada-Cities
Service
Ltd. 1978; Esso
Resources Canada
Ltd., Aquitaine Co.
Can. Ltd., and
Canada-Cities
Services Ltd. 1979.

values.

of available information is provided in Raymont
(1980) or Parsons rf al.. (1977). This discussion
focuses mainly on nitrogen and phosphorus since
most work in the Canadian Arctic is confined to
these two nutrients.

June

FIGURE

2.4-3

July

Mean depth integrated

Sept.

chlorophyll

centratfons from various locations along the
Passage and Davrs Strait. (Map locations
ure 2.4-21.

Nitrogen is frequently the nutrient ion limiting
marine phytoplankton growth (Ryther and Dunstan,
1971). Three inorganic forms may occur in seawater.
namelv nitrate. nitrite and ammonium. Both NOj
and NH: are known to serve as a nitrogen source for
phytoplankton though not ail species will use both.
or uptake of one may be preferential over the other.
Nitrate is usually present in greater concentrations
than ammonium and both are typically far in excess

2 con-

Northwest

are shown in Fig-
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of nitrite concentrations.
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Phosphorus is the other nutrient that may limit phytoplankton growth. In some ways its chemistry in
seawater is less complex than that of nitrogen since
only one inorganic form (PO-Z) is used by phytoplankton. Concentrations of phosphate are frequently
low in seawater though it is believed to be less likely
to limit primary production than does inorganic nitrogen (Alexander eta/., 1975: Schell. 1975: Parsons et
al., 1977).
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Silicon is another nutrient which potentially limits
phytoptankton growth. particularly ofdiatoms which
require this element for production of their silicon
cell walls. Diatom blooms, such as occur in many
oceanic waters in the spring months, frequently lead
to a depletion of dissolved silicon. A shortage of
silicon may produce successional changes favoring
no>-diatom components of the phytoplankton.
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Nitrate/nitrite. phosphate and silicon concentrations
in waters of the Northwest Passage are shown in
Figures 2.4-4 and 2.4-5. Declines in all three of these

2.4-4

Nutrient

-

23 MAY 1977

----

2 SEPT. 1977

concentrations

(pg

-at/L) in Brent-

ford Bay, Boothia Peninsula in May and September,
(from Thomson et al., 7978).

1977

nutrients occurred between the May and September
samples. Under pre-bloom conditions in May. the
combined concentrations of NO, and NO: exceeded
8 pg-at/L at Brentford Bay (Figure 2.4-3) and
declined to less than 0. I pg-at/L in surf-ace waters in
September. Phosphorus concentrations. while lower
initially. did not decline to the same extent.

O-

*

\

lo-

The shortage of inorganic nitrogen relative to phosphorus for plant growth is indicated by the nitrogen
to phosphorus ratios in water. This useful index is
based on a general requirement by plants for nitrogen and phosphorus in an atomic ratio of approximately 16: 1. A decline in the ratio below this value. is
indicative of intense biological activity. While such
ratios must be interpreted with caution since they do
not take into account the dynamics of nutrient cycles,
they do suggest, in the case of the waters of the
Northwest Passage, that inorganic nitrogen is more
rapidly utilized than phosphate and is thus likely to
limit phytoplankton production. The N/P ratio in
May declines from values approaching 10 to values
of 1 to 4 in August and September (Figure 2.4-4).
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Depletion of-nitrate in the presence of relatively high
concentrations of silicate and phosphate have been
reported from Bridport Inlet, Melville Island (Buchanan et al., 1977): Assistance Bay, Cornwallis Island
(Sekerak et al., 1976b); Brentford Bay, Boothia
Peninsula (Thomson ef al.. 1978); and Davis Strait
(MacLaren Marex Inc.. 1979b). This further reinforces the suggestion that nitrate is the nutrient which
limits phytoplankton production in the waters of the
Northwest Passage.

10

portions of the water column and eventual curtailment of‘ primary production. While some nutrients
are returned to these upper layers by in situ excretion
by f‘ish or planktonic animals, or by bacterial decomposition of organic matter, a major source of replenishment occurs when winds break down the vertical
stratification and deeper. nutrient-rich waters are
brought to the surface. An example of this form of
near-surf-ace nutrient depletion by phytoplankton is
shown in Figure 2.4-4. The combination of low surfice nutrient concentrations. stable horizontal stratification, and a short period of adequate illumination
are primarily responsible for the low productivity of
Canadian Arctic waters (Dunbar. 1970: Piatt and
Subba-Rao. 1975).
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While wind-mixing increases surface nutrient concentrations. upwelling of deep water to the surface
may maintain consistently higher levels of nutrients
in the photic zone. Such upwelling. which is frequtzntly mind-induced (Smith, 1968). will usually be
associated with higher production at ail trophic levels
given a general increase in primary production.
Wind-induced upwelling may occur on a seasonal or
shorter time scale. particularly at higher latitudes
( Dragesund. 1971).
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L!pweliing may be a factor responsible for high productivity at ice edges. Clarke (1978) has shown that
wind-driven upwelling at an ice edge is possible. and
Buckle! e1a/. ( 1979) have demonstrated its existence
near Spitsbergen.
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High productivit! has been obser\.ed at ice edges
(McRoy and Goering, 1974: Bain er a/.. 1977:
Sekcrak and Richardson. 1978). Along the Bering
Sea shelf. 65C; of the annual primar!, productivity
occurs in spring. much of-it at the edge of-the pack ice
in May (Alexander and Cooney. 1979). The bloom
may extend 50 km from this ice edge. and the greatest
intensit! of production is under the pack ice.
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2.1.3 ZOOPLANKTON

--ET AL. (1976b)

Zooplankton, a di\,erse assemblage ot‘tcpicaiiy small
animals. art’ an important link in oceanic f-ood webs.
For the mobt part the) are herbivorous and feed on
ph! toplankton. The zooplankton. in turn. proclde ~1
major hource of f‘ood for carnivores. notabi> tish.
WI~IIC the ecoiog~ 01’ zooplankton in the Canadian
.\rctic has oni) recei\.ed modest stud!,. their importance can be inferred from numerous studies in other
\vor-id oceans. They are undoubtediv a mainhta! in
the diet ot‘manq’ fish. both larval and adult. The size
of many fish stocks are directly related to zooplankton production. Other animals also depend on zoopiankton. For example. Bradstreet (1976) reported
that the do\ekie. a small eastern Arctic seabird.
sometimes feeds extensiveI> on the planktonic
copepod. Calanlrs h~~pcd9or-errs.

Mean depth Integrated nitrogen concentrahons and mtrogen to phosphorus ratios irom various locations along the Northwest Passage. (See Figure 2.4-2 for
map locat/onsl.
FIGURE

2.4-5

2.4.2.1 Stratification

Some ice free waters of the Arctic become stratified
during late spring and summer due to the influence of
ice meltwater and freshwater discharge from rivers.
This less dense ivater becomes m.armer throughout
the summer and strengthens Lrertical stratification.
This leads to a depletion of surface nutrients b>
ph>rtoplankton growing in the upper. illuminated
2.66

In terms of numbers of species and biomass, copepods are normally the most important component of
the zooplankton community throughout the world’s
oceans (Johnson. 1957). Hopkins ( 1969)found them
to constitute about 80% of the zooplankton biomass
in the upper 1,500m of the Arctic Ocean. and Sekerak
et a/., (1976a) noted that copepods made up 79% of
the zooplankton biomass in the upper 150 m of
Lancaster Sound. However. there are many other
planktonic species. which are of particular importance ro economically important animals in the Arctic. These include ostracods. mysids, amphipods.
decapods. cumaceans. euphausiids. combjellies. jellyfish. chactognaths. and pteropods. In addition. the
larvae of’ numerous benthic invertebrates
(e.g. mollusts. cc-hinoderms. poi!xhactes)are
pianktonic during the earl\ part of‘ their life cvcles. All of these
oroups occu-r in the waters of the Canadian Arctic.

Grainger (1965) described the zooplankton of the
northwestern Arctic and Beaufort Sea as being composed of three groups (Table 2.4-3). The first group is
common and dominant in the surface waters of the
Arctic Ocean, the Beaufort Sea and through the
Canadian Archipelago to Davis Strait. and as such
. accounts for the similarity of the zooplankton fauna
of these waters (Grainger 1965). The results of more
recent work in the Northwest Passageb> Mohammed
and Grainger (1974), Thomson ct al. (19’75, 1978).
Sekera k et af. ( 1976a,b), Bain et al. ( 1977). Buchanan
et al.. (1977) and Sekerak et al., (1979) have all confirmed this homogeneous nature of the Arctic surface
zoopiankton. Shih and Laubitz ( 1978). using a recurrent group analysis. delineated a species assemblage
identical to Grainger’s (1965) first group. Although
characteristic of surface waters. this group is also
found in deeper water.

?hev may be locally abundant and at times may
the importance of copepods.

There is an increasing Atlantic influence tovrrards the

o&shadow

TABLE
ZOOPLANKTON

2.4-3

GROUPS FROM THE BEAUFORT SEA AND NORTHWESTERN
CANADIAN
ARCTIC (AFTER GRAINGER,
1965)
GROUP Ill. Common
water species

GROUP I. Species common
in the upper 20-300 m

GROUP II. Common nearshore
shallow water species

COPEPODA

COELENTERATA

OSTRACODA

Calanus

Sarsia princeps
Euphysa flammea
Halitholus cirratus
Eumedusa birulai
Ptychogena
lactea

Conchoecia

hyperboreus

& qlacialis
Pseudocalanus
minutus
Microcalanus
pyqmaeus
Pareuchaeta qlacialis
Metridia longa
-me
Oithona
similis
-Oncaea
borealis
--

AMPHIPODA
Hyperoche

maxima

COPEPODA
Spinocalanus
magnus
Gadius brevispinus
Gadius tenuispinus
Heterorhabdus
norveqicus

medusarum

CHAETOGNATA

CHAETOGNATHA
COPEPODA

Saqitta

elegans

LARVACEA

Eurytemora herdmani
Limnocalanus
grimaldi
Acartia
clausi
-Acartia longiremis

Oikopleura vanhoeffeni
Cltone
llmacina
-PTEROPODA
Limacina
Fritillaria

helicina
borealis

COELENTERATA
Aglantha
digitale
-Aegtnopsis laurenti

2.67

deep

Eukrohnia

hamata

southeast. Arctic species are present in Davis Strait;
however, Calanusfinmarchicus.
an Atlantic species.
is the dominant zooplankter (Imperial Oil et al. 1978;
Esso Resources Canada Ltd., 1979). In nearshore
waters of Davis Strait the zooplankton community is
almost wholly Arctic in character with minimal
Atlantic intluence (Grainger et al.. 1980).

Grainger’s ( 1965) third group is restricted to the deep
Atlantic water layer found in the Beaufort Sea and
Arctic Ocean. Sekerak era/., (1979) reported all these
species in the deep water of Lancaster Sound (Sekerak
et al.. 1979). However. they probably do not exist in
the shallow waters of much of the Archipelago.
Zooplankton standing crop appears to be lower in
the passages of the Canadian Arctic Islands than in
Lancaster Sound or Frobisher Bay and much lower
than that found in parts of the Atlantic Ocean and
Bering Sea (Table 2.4-4). In 1979 the biomass of
zooplankton was greater in eastern Lancaster Sound
and in neat-shore waters of Baffin Bay than in offshore Batl‘in Bay (Sekerak eral., 1979). The standing
crop of zooplankton in Lancaster Sound appears to
be greater than that of Frobisher Bay and approaches
values found in the relatively productive Bering Sea
(Table 2.4-4). This mav be due to the prevriously
discussed regional differences in primary production.

Grainger’s second group of zooplankton is primarily
restricted to shallow (20 m), nearshore waters of the
Beaufort Sea and is associated with warm brackish
waters. In the Archipelago, Acartia longiremis is
common in Cunningham Inlet, Brentford Bay. Creswell Bay and other semi-enclosed waters (Mohammed
and Grainger, 1974; Thomson et al., 1975. 1978:
Sekerak et al., 1976b) but not in the open water of
Barrow Strait, Wellington Channel or Lancaster
Sound. (Thomson P/ al., 1975: Bain c’t al., 1977:
Sekera k et al.. 1979) L-ir,lrloc.ulanlr.s grimol~/i. a not her
copepod. is common in locations with a marked
estuarine influence (Mohammed and Grainger. 1974:
Sekerak et cl/.. 1976b). A major constituent of this
second group are several species of jellyfish (coelentera tes).

Variations in the vertical distribution of zooplankton
in Canadian Arctic waters have been reported by a
number of workers. In Lancaster Sound. the maxi-

TABLE 2.4-4
COMPARISON

Date

Location
Bering Sea
Canadian

Frobisher
Atlantic

Summer

Depth
Considered

Mean
Biomass
( mg/m3)

Source
lkeda and Motoda (1978)

O-150

402.7

O-100
O-50
O-50
O-50
O-50
O-50
O-50
o-1 20

55
80
84
192
156
44
154
34

July 23 October 1O/78

O-50
O-150
O-250

399.9
189.8
156.5

July-Sept./76

O-150

171-284

Sekerak a &l. (1976b)

Summer

O-50

160-330

Grainger

Fall
Yearly
Yearly

O-200
O-100
O-300

1072
> 500
>lOO

Be et al. (1971)
Be efz. (1971)
Be z__ 2. (1971)

Arctic Islands

Foxe Basin
Assistance Bay. Cornwallis Is.
Slidre Fiord, Ellesmere Is.
Creswell Bay, Somerset Is.
Wellington Channel
Bridport Inlet

Lancaster

OF THE MEAN BIOMASS (mg/m3) OF ZOOPLANKTON
FROM ARCTIC AND SUBARCTIC WATERS

Sound

Bay, Baffin Is.

Summer
July-Aug.
July-Aug.
July-Aug.
June
June
August
August

Grainger (1962)
Mohammed & Grainger
Mohammed & Grainger
Mohammed & Gralnger
Bain et al. (1977)
Buch&&
a a. (1977)
Buchanan et al. (1977)
Buchanan 2- z-. (1977)
Sekerak -et al. (1979)

(1971 b)

Ocean

Labrador Current
Norwegian Sea (temperate)
Norwegian Sea (subarctic)
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(1974)
(1974)
(1974)

mum zooplankton biomass was found in the upper
50m (Sekerak era/., 1976a. 1979). The most common
copepods (Figure 2.4-6) and the herbivorous pteropod Limacina helicina (Figure 2.4-7) were concentrated near the surface as were the predaceous CIione
limacina (Figure 2.4-7) hyperiid amphipods (Figure
2.4-7) and cnidarians (Figure 2.4-8). The waters at

FIGURE
2.4-7 Percent of mean total numbers of pteropods, amphipods. mysrds and decapods in relation to depth
in Lancaster Sound and NW Baffin Bay in 1978 (from
Sekerak --!
et al. 1979).

cialis, and Limacina helicina reproduce during the
spring and summer, with the result that their young
are abundant during the productive period of the
year. A few species such as Calanus hyperboreus reproduce during the winter, although little development occurs until food becomes abundant in the
summer.

FIGURE
2.4-6 Mean density of copepods m relations to
depth m Lancaster Sound and NW Baffm Bay in 7978 (from
Sekerak --’
et al. 1979).

There have been a number of studies on life cycles of
Arctic zooplankton (Grainger, 1959, 1971b; Cairns,
1967; Griffiths and Dillinger. 1981). Studies such as
these provide the general outline for zooplankton life
cycles in Arctic waters.

the immediate surface generally support only a few
species (Sekerak et al., 1976a). Occasionally some
species will rise to the surface and give the appearance of swarming. Parathemisto libelluia and Limacina helicina have been observed densely concentrated
in surface waters (Dunbar, 1946: Sekerak et al.,
1976a). Zooplankton concentrated in this fashion
may serve as an important source of food for
vertebrates.

In the Arctic Islands. Calanus hyperboreus exhibits a
typical High Arctic life cycle of two years. Adult
males and females with attached spermatophores
were found in late December, 1978 (Foy. 1978).
Development from egg through six naupliar (larval)
stages takes approximately three weeks (Grainger,
1959). However, in the Arctic Islands, as in other
areas. copepodite I stages were not found in the
plankton until June (Figure 2.4-9) indicating that
hatching occurs in the spring. Young C. hyperboreus

Major seasonal differences in the abundance and size
composition of zooplankton result from timing of
reproduction and development. Many herbivorous
species such as Pseudocalanus minutus, Calanus gla2.69

develop to stage III or IV copepodite during the
summer and overwinter in these stages. They metamorphose to stage V during the following summer.
Foy (1978) observed metamorphosis of stage V individuals to the adult form in December in Barrow
Strait.
Sekerak et al., (1979) found regional differences in
the timing of reproduction and duration of life cycles
of some herbivorous species throughout the Lancaster Sound and northwest Baffin Bay area. It appeared
that large patches of water contained groups of
copepods in different stages of development (Figure
2.4-10). Some species. such as Calanus hyperboreus,
have a two year life cycle throughout most of this
study area. but there appeared to be some populations with a one year life cycle.
The length of copepod life cycles appears to be
somewhat variable. One to three years may be
required for the completion of the life cycles depending on environmental factors such as food avaiiability and temperature. In more northerly regions. more
time is normally required for maturation and reproduction although local conditions may over-ride this
general trend (Cairns, 1967: Dawson. 1978). Tidmarsh ( 1973) hypothesized a one year life cycle for
some copepods in the ‘North Water’ of northern
Baffin Ba!,. an unusual area of the High Arctic where
open water persists for much or all of the year. Two
year life cycles are known from other regions with
more typical ice conditions at similar or even lower
latitudes (Grainger. 1959; Foy. 1978).

FIGURE
2.4-8 Percent of mean total numbers of cnrdarlans and chaetognaths
rn relatton to depth in Lancaster
Sound and NW Baffin Bay in 1978 (from Sekerak of al.,
1979).

15 JANUARY,
1978
Cape Martyr,
Cornwallis
Island
N=lOl
5 TO 16 MAY, 1974
Barrow Strait,
Austin Channel
N=3760
9 TO 14 JUNE,
Bridport Inlet,
Melville Island
N=309

“Ed

:H

‘1:

I:

T3nlL-I

::

1977

8 AUGUST, 1977
Graham Moore Bay,
Bathhurst
Island
N=2159
of Calanus hyperboreus
at different times and locations.
FIGURE
2.4-9 Life stage frequency dlstnbutions
number of an/ma/s examrned. (From Foy. 1978). See F=z2
forocatlons.
(cont’d on p. 2.71)
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N refers to the

9 AUGUST, 1977
Aston Bay
Somerset Island
N=988

22 AUGUST, 1977
Austin Channel
N=285

29 TO 30 AUGUST,
Barrow Strait,
Peel Sound
N=443

1974

1 SEPTEMBER,
1977
Br’entford Bay,
Boothia Peninsula
N=182
9 TO 16 DECEMBER,
Cape Martyr,
Cornwallis
Island
N=189

1977

I II
Ill

COPEPODITE
FIGURE

2.4-9

IV

STAGE

V

VI

ADULT

(cont’d)

C. glaclalrs

ISLAND

FIGURE
2.4-10 fdentification
of similar areas of water in Lancaster Sound and NW Baffin Bay through the use of stage
frequenoes of the copepods Pseudocalanus mmutus, Calanus gfacialis and C. _hyperboreug. Stage frequencies (as a percent)
assocrated wrth each area are illustrated by histograms. each of which show averages of frequencies at allstatrons in the area
sampled between July 23 and August 4, 1975. Possible subareas are designated by a dashed line. (From Sekerak et&, 1979).
(Contrtued.)
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taeniata can dominate the community. The dominant species can vary from year to year
or from week to week at a given location: or over
relatively short distances at a given time; or remain
relatively constant, both in time and space. Cross
(1980) found that one of two species of Nitrschia
predominated in 39 of 41 samples collected from
May 12 to July 2, 1979, at a number of stations in
Pond Inlet.
and Achnanthes

FlGUt?E?.4-10

Centric diatoms usually constitute only a small part
of the epontic diatom community. However, some
species occur regularly in small numbers (e.g. Chaetoceros spp.. Thalassiosira spp. as noted by Buchanan
et al.. 1977; Horner, 1977; Thomson et a/., 1978) or
occasionally in relatively high numbers (e.g. Melosira
spp. in Hsiao, 1979). Dinoflageiiates. flagellates and
cryptomonads form the remainder of the epontic
microalgal community.

(Conf’d.)

2.4.3 UNDER-ICE

The overall composition of this algal community
varies throughout the year. Horner (1976) reported
that flagellates were always the most abundant algae
in new ice forming in autumn. whereas Meguro era/..
(1966,1967) observed only pennate diatoms in sea ice
cores taken during July.

COMMUNITIES

The undersurface of sea ice supports a complex
community of plants and animals living within the
bottom few centimetres of the ice and on the underice surface. Under-ice biota are believed to play an
important role in the ecology of high latitude ecosystems. This is because they make a significant contribution to the annual production of organic matter
and by extending the period during which this matter
is available to other organisms (Usachev, 1949: Apolionio. 1961; Meguro er al., 1966; Dunbar. 1968;
Alexander. 1974: McRoy and Goering. 1974. 1976;
Horner, 1976. 1977). The concentration of macroscopic herbivores on the undersurface of the ice.
probably with less protective cover than exists on the
sea floor. may also expose them to larger carnivores
such as fish and seals. although this remains to be
demonstrated.
2.441

(b) Standing Stocks
The available data on standing stocks of under-ice
algae from samples taken in the Northwest Passage
and adjacent areas are summarized in Table 2.4-5.
The abundance of microalgae is seen to vary considerably, both seasonally and spatially.
Cross (1980) found significant variations in microalgal densities in Pond Inlet among-stations. and a
large decrease in densities from 22.3 x 10” ceils/L to
6.2 x IO” ceils/L between May and June. Standing
stocks reported for late June in Pond Inlet were
similar to values recorded elsewhere in the central
eastern Arctic in late May and early June by Buchanan ef a/., (1977) and Thomson et al.. (1978).

Ice Flora

(a) Species Composition

Extremely low standing stocks of ice microalgae were
found during March in Eclipse Sound (Hsiao. 1979,
1980). No further data are available on pi-e-bloom
algal densities in the Northwest Passage. It is likely.
however. that the slow increase from January to
April reported at Point Barrow, Alaska (Alexander
et al., 1974: Horner, 1977), also occurs in the central
and eastern Arctic.

Microalgae are present in low abundance throughout
sea ice from the time it forms (Horner. 1977) and may
occur between layers of clear ice (Plate 2.4- 1) (Usachev. 1949: Bursa, 1961). However. the highest concentration of microalgae occurs during spring and
early summer in the soft. crystalline bottom few centimetres of ice (Meguro et al., 1967: Horner and
Alexander. 1972b: Thomson et al., 1975, 1978). This
epontic community is dominated by diatoms. primarily pennate forms. both motile and sessiie. that
occur as colonies within brine ceils in the interstices
of vertically oriented ice crystals (Meguro eraf.. 1967;
Horner and Alexander. 1972b). Any of the pennate
diatom species Nirzschia frigida. N. cylindrus, N. grunowii, Navicula

pelagica,

N. marina,

Concentrations of chlorophyll a in the undersurface
of the Davis Strait ice pack in April and May were
much lower than those recorded for other polar
regions (MacLaren Marex, 1979a; Table 2.4-j). and
were approximately equal to values f‘rom the Gulf of
St. Lawrence (Dunbar and Acreman. 1980).

N. quadripedis
2.72

TypIcal group of epontic microbiota found in or under the ice in the Arctic. Sub photos 1. 2, 3, 5, 7, 9 show
PLATE 2.4-l
per-mate or rod-shaped dfatoms, whrch generally domrnate the community. Chaetoceros, a centric dia?om is shown in 6 and a
nematode worm IS //lustrated rn 4. (Courtesy, Arcfx Laboratorres
Ltd.).

(c) Primar! Productivity
Production rates of epontic microalgae based on
laboratory or irr siru incubation of samples collecred
with a SIPRE corer (expressed as mg C/ml/h) and
those based on di\,er-operated in situ incubations
(expressed as m g C/m’/h) are summarized here.
Based on the data from 1973 (Alexander sr al., 1974)

and certain assumptions about die1 regimes and the
seasonal productivity curve (Alexander. 1974). an
annual epontic productivity of‘5 g C/m2 (25 to 30%
of-total annual primary productivity)
was estimated
for coastal regions near Barrow. Alaska (Alexander,
1974). Grainger (1975) estimated annual epontic
productiLity in Frobishcr Bay at 1 to IO g C/m’. In
comparison. Grainger (1975) estimated phytopiankton productivity in Frobisher Bay at 40 and 70 g

TABLE 2.4-5
BIOMASS (EXPRESSED AS mg chl a/m3 and /m2) & STANDING STOCK (CELLS/L)
OF EPONTIC ALGAE DETERMINED
FROM SAMPLES TAKEN IN THE CANADIAN ARCTIC

Biomass
(mg

Location

Dates

S Melvtlle
Barrow

Island
Strait

Austm
Channel/
Barrow
Strait
NE

Boothla

Jones

Pen

Sound

Pond
(fast

Sound

Inlet
Ice)

-

-

8.13May73

-

-

-

152

22015

1-14

-

-

-

109

124

-

-

-

May74

22-27

May77

15-27 May76
21 March
77

-

2-20 May 79
18 June -

5569
2593

Bay

9 Jan

Max.

-

-

-

9
6
18

n
-

3
-

15 5’
10.7’

23 0’
23 0’

-

-

-

Stock

(cells/L

x 1V)

Mean

Max.

n

495

1219

13

17

Authority

2

Buchanan

et al. (1977)

-

--

’

Welch

-

--

1

Thomson

e_! &I. (1975)

2

Thomson

et
-- al. (1978)

5 10
7

Method

-

713
-

6
-

1
1
1

8 Kalff

Apollonlo
Apollonlo
Apollonto

(1975)

(1965)
(1965)
(1965)

23448
8187

-

44(1113)(4690)
46 (51 9)(1637)

-

72 77
0 03

16023
004

9
3

1
1

Hsiao
Hslao

(1979)
(1979)

44
46

2231
619

4414
1615

12
14

1.2
1.2

Cross
Cross

( 1980)
(1980)

671

15

1
12

Cross
Cross

(1980)
( 1980)

-

1

Gralnger

(1971a)

1

Gralnger

(1971a)

79

2-9 May
18 June
2 July

Frobrsher

409 6 645 0
82.3
196 0
6464
14600

Mean

Standing

63

2 July
(Ice edge)

a/m’)

Max.

77

n

chl

-

June

12 June
Eclipse

(mg

Mean

7-13

4-13 June 61
16-27 June 61
11 May -

.

chl _a/m3)

79
-

315 3 1149 2 44
107
493
46

(63 1) (229 8)
(2 1)
(9 9)

44
46

1 39

-

-

-

-

--

79
-

160

44.1

23 Mar 70
27 May,

37 4

6692

13 June69
21 May -

397

13 June70
27 April -

1620

3

-

-

-

-4 6’

4

-

-

-

1

Gralnger

(1971a)

Gralnger

(1971a)

141 5

4

(40)

3006

7

(162)

91’

7

-

-

-

l

409

58

(03)

(25)

58

-

-

-

1

MacLaren

(07)

(96)152

591

3037

25

l

MacLaren

16June71
Davis

Strait

20-28
4-17

April
May

78

4 9

78

113

* data given as mg/mJ and
Btomass.
mg/m’
of Ice surface
by multiplying
Method

1

SIPRE

CORER

2

1604152

mg/mJ

by core

Diver-operated

-method
length

of conversion

not

stated.

( ) mdlcates

COnverSIOn

Marex
Inc
(1979a)
Marex
Inc
(1979a)

of mg!m’

(first

column)

to

(m)
corer

and are based on assumptions
further.

C/m? in 1968 and 1969, respectively.
Other workers have also measured primary productivity of epontic algae. Andersen (1977) estimated
annual productivity of ice algae at 0.15 g C/m: under
thin new ice off the coast of west Greenland. This was
only 0.2% of total planktonic production, and was
apparently related to a small algal standing crop.
Welch and Kaiff( 1975)estimated the annual productivity of epontic algae at 15 g C/m’/year offshore
from Resolute. Cornwallis Island. They estimated
that this comprised approximately 33% of the total
annual primary production.

to be

2.4.4.2 Epontic Fauna

A variety of microscopic fauna have been reported in
the soft bottom layer of sea ice. At Barrow. Alaska.
heiiozoans. hypotrichous ciiiates and nematodes are
common (Plate 2.4-l) whiie turbeiiarians. polychaete
larvae and harpacticoid copepods occurred sporadically (Horner and Alexander, 1972 a.b; Horner etaf.,
1974). The epontic fauna in Austin Channel and
West Barrow Strait was made up of ciiiates. nematodes and cyclopoid copepods (Thomson eta/., 1975)
while ciiiates and nematodes were found on the
undersurface of ice in Bridport Inlet. Melville Island
by Buchanan et al.. ( 1977). Data reported by Thomson et al.. (1978) for Brentford Bay. Boothia Peninsula indicated that copepods made up 79% of the

In summary. in some areas, spring epontic primary
production may represent a considerable fraction of
the total annual primary production in the water
column. However, many of the available estimates of
epontic production are extrapolated from few data
2.74

total metazoa. Nematodes and polychaete larvae
were also abundant. MacLaren Marex Inc. (1979a)
reported ciliates. nematodes and harpacticoid copepods from the outer edge of the Davis Strait ice
pack.

1970) and G. 113ilkitzkii as being associated with old
ice (Green and Steele. 1975). However. recent information indicates that the distribution of these species
under ice cover is less specific than previously
reported.

Gammarid amphipods are the most commonly
occurring macroinvertebrates on the undersurface of
the ice (Plate 2.4-2). Of these. Ganvnarusseroszrs. G.
wilkitzkii and Gammaracanthus loricatus are the largest (up to 50 mm long. 1.5 g in weight) and are
domtnant in some inshore communities in spring
(Golikov’ and Av.erincev. 1977: Thomson er al..
1978 ). Ganmurus setosus anti G. lor-icatus were common near the ice in Resolute Bay in December
(Green and Steele. 1975). An unidentified species.
probably one of these two. was present in small
cavtties in the undersides of icebergs in Resolute Bal
during August (Emery, 1973). In the Beaufort Sea,
G&mar-acanthus
loricarus occurred on the underside
of ice cakes during break-up of landfast ice (Divok).
1978). These species are often associated with ice
cracks. stalactites (under-ice extensions of brine
dratna_eechannels). ‘chimne\fs’ and pockets. as well
ah being evenly distributed on flat under-ice surfaces.
Prev,ious reports have described Gammarus setosus
and Ganmaracanthu~ loricatusas littoral and intertidal species (MacGinitle. 1955; Steele and Steele.

The smaller gammarid amphipods of the genus Oniand u idespread.
They are found singI! or in groups in small holes in
the ice undersurface. Others are scattered on the ice
undersurface. Large swarms of Onisi~7m liroralis
haire been observed both on and just under the IX
undersurface. This species vj.as numertcali! dominant at near-shore locations in Brentford Ba!. and
Bridport Inlet in spring and vv’a?sabundant 111December in Resoiute Bab (Green and Steele. 1975).
Onisimus ghcialis dominated offshore samples from
Aston Bay (northeast Somerset Island). and Bridport
Inlet in spring ev’en though its abundance ~zs greatly
underestimated because most individuals v+‘er-e
uithin
the ice (Thomson tl al., 1978). It \vas also dominant
under fast ice near Cornwallis Island in .Jui\ (LGL
Ltd.. unpubl. data).
sir77us ( Plate 2.42) are abundant

Another amphipod. Aphev-usaglarialis. M’;ISthe dominant amphipod at offshore stations in Pond Inlet
(Cross. 1980) but was not a prominent member ofthe
spring epontic communitv, under t’asr ice in Bridport

PLATE 2.4-2
Gammarld amphlpods. as shown here. are the most commonly occurrrng macroinvertebrates
on the undersurface of the Ice. These were photographed
from under the Ice near Pond Inlet. (Courtesy. W.E. Cross. LGL Ltd.).

Inlet, Brentford Bay or Aston Bay. This species
occurs on the ice surface and in small holes, both in
fast ice and pan ice (W.E. Cross, pers. comm.). It was
extremely abundant under ice lloes in August near
Barrow, Alaska (MacGinitie,
1955), particularly
under multi-year ice cakes (Divoky, 1978) and also
under pan ice in the Canadian Arctic (Emery, 1973;
Thomson et al., 1978; Cross, 1980). It was not, however, reported by MacLaren Marex Inc. (1979a)
under the outer edge of the Davis Strait ice pack in
April or May.
Other amphipod species have been collected from the
under-ice surface in small numbers, often at single
locations. These include Anonyx nugas (Thomson et
al., 1975), Atylus carinatus (Buchanan et al., 1977),
Boeckosimus edwardsi, Anonyx laticoxae (Thomson
et al.. 1978), Parupleustessp. (MacLaren Marex Inc.,
1979a), and Eusirus holmi (Cross. 1980). These less
common species may have occurred in the near-ice
plankton rather than on the ice (see Thomson et al.,
1978). They might also dominate the epontic community in other locations though no currently available data support this possibility.
Mysids (Mysis litoralis, M. oculara. A4. polaris) occur
in small numbers on the under-ice surface, and at
times have been observed in large swarms just under
the ice in spring (Thomson et a/., 1978). Mysids were
also observed hovering beneath the larger icebergs
present in Resolute Bay in August (Emery, 1973).

two major species of under-ice amphip&.
fed solely on ice microalgae. Apollonio (1961) suggested that young amphipods may find their first
food on the bottom of the ice. This was later confirmed by diver observations and fecal pellet examination (Buchanan ez al., 1977).

glacialis.

Various predator species probably depend, to some
extent on the herbivores of the epontic community.
For example, Gammaracanthus
loricatus preys on
Gammarussetosus (Green and Steele, 1975) and Onisimus glacialis will attack herbivorous animals (W.
Griffiths, pers. comm.). The importance of these
predatory relationships to energy flow in the epontic
community has not been demonstrated.
The extent to which epontic biota are food for higher
trophic levels (fish, birds and mammals) is also not
clear (see Sekerak and Richardson, 1978). Epontic
amphipods formed a small part of the diet of murres
and guillemots feeding at ice edges in the central
Arctic in 1976 (Bradstreet, 1977. 1980). They were
also fed upon by Arctic terns, Sabine’s gulls and red
phalaropes during the landfast ice and general ice
break-up periods at Cooper Island. Alaska (Divoky.
1978). Under-ice amphipods may be important in the
diet of ringed seals. at least during the haulout season
(Finley, 1978). Arctic cod (Boreogodus saida) are
thought to feed in part on epontic biota (Andriashev,
1970; McPlllister, 1975) although few quantitative
data are available. The diets of cod collected under
the ice in Pond Inlet contained some under-ice
amphipods. but were dominated by planktonic copepods (Bradstreet and Cross, 1980).

The epontic community depends not only on the
photosynthetic production of the microalgae but
also on the heterotrophic activity of a number of
microscopic organisms including bacteria. fungi,
colorless flagellates and ciliated protozoans (Horner,
1976. 1977). The abundance of bacteria (Horner,
1976) and their uptake of labelled organic substrates
(Horner and Alexander. 1972a) indicate the existence
of an active microbial population which may be
important food for small animals of the epontic
community. Horner and Alexander (1972a) have
observed that flagellates ingest diatoms while ciliated
protozoans graze on diatoms, bacteria and other
small organic particles.

The Arctic cod, in turn, is important in the diet of a
variety of sea birds including kittiwakes. murres,
guillemots, and at times fulmars in the eastern and
central Arctic (Bradstreet 1976, 1977). Kittiwakes.
ivory gulls, Ross gulls and apparently Arctic terns
and guillemots in the eastern Chukchi and Beaufort
Seas also prey on Arctic cod (Divoky 1978). Various
marine mammals including ringed seals, white whales,
harp seals and narwhals also use Arctic cod as food
(McLaren, 1958; Finley, 1978: Davis and Finlay,
1979; Davis et al., 1979).

The epontic flora provide the food for a diverse
group of larger underice metazoans including amphipods, copepods and worms. Evidence for this comes
from direct observations of amphipods feeding under
fast ice (Apollonio, 1961, 1965; Horner. 1972, 1977;
Welch and Kalff, 1975: Buchanan et a/., 1977) and
from the presence of partially digested ice diatoms in
the digestive tracts and feces of amphipods, copepods and worms (Horner and Alexander, I972a,
1972b: Buchanan et al., 1977; Bradstreet and Cross.
1980). Bradstreet and Cross (1980) for example,
demonstrated that Apherusa glacialis and Onisimus

Thus, the epontic community seems to be of some
importance to animals with actual or potential economic importance. However. not all production in
the epontic community is utilized in situ. Meguro et
al., (1966. 1967) indicated that some of the algal
biomass inhabits the ice above a layer of clear, hard
ice which apparently restricts grazing. Some of the
ice algae are also sloughed off into the water (Homer.
1976, 1977; Cross, 1980). As the bloom of ice
microalgae terminated. chlorophyll a content of the
water column increased. although a corresponding
increase in productivity was not observed (Clasby ef
2.76

scattered patches of Sphacelaria arctica, Splumosa.
Chaetomorpha
spp. and Rhizoclonium
riparium
(Thomson et al.. 1978). Bottom coverage by these
plants at 3 m was 15.85. At Cape Hatt. northern
Baffin Island, these understory species formed an
almost continuous mat at 3 m with a mean biomass
of 739 g/m: (Cross and Thomson. 1981I Dominant
species were PilaSveila lirroralis, DiclTvosiphonSfoenicu-

a/., 1973). This suggests that ice algae sloughed off
into the water column do not continue to grow. nor
do they become a viable part of the benthic microalgal community (Mathebe and Horner. 1974). The]
may provide a source of food for planktonic or benthic detritivores (Alexander, 1974; Horner, 1977).
These aigae probably are also decomposed and serve
as a source of regenerated nutrients.

laceous and Stiqvosiphon
2.4.5 BENTHIC

tortifis.

COMMUNITIES

The highest biomass and greatest diversit!, of piants
is found immediate11 below the barren zone (\f’ilce.
1973). Kelps. especially Luminaria soliduryula, L.

The benthic (bottom-living) communities of Canadian Arctic waters have been the subject of studies
which are reviewed in this section. The larger algae
(macroalgae) and the invertebrate animals are considered.
2.4.5.1 Macrophytic

saccharina. L. longicruris, Agarum cribrosum a&Alaria grandffolia, are the most important species in this
Laminaria zone, which extends to a depth of 10 m
(Wilce. 1973: Th omson er al., 1978: Thomson and

Cross 1980). The biomass of kelp at 5 and 10m in
Lancaster Sound and Northwest Baffin Bay was
quite hi_gh.Values over 1 k_g/m’ were recorded in 8 of‘
12 locations sampled. The distribution of kelp on the
bottom Qvasgenerally patchy. The biomass of the
smaller macrophytes was highest at locations with
little or no keip canopy (Thomson and Cross. 1980).
The most common of these species. w.hich also form
the understory in kelp beds were Neodilsea integra,

Algae

Le’e ( 1973) reports 175 species of marine macrophytes (seaweeds) from the Canadian Arctic. with
most being of temperate Atlantic origin. Most grow
wherever a suitable substrate is available within the
euphotic (sunlit) zone. The more protection an area
has from waves and currents. the less stringent the
substrate requirements become (Lee. 1973).

Desmarestia
Ph!vllophora

In general. the standing crop of macroalgae decreases
from east to west in the Forth American Arctic with
the north coast of Alaska being almost barren of
macroph>tic algae (Mb’hr et al.. 1957: Lee. 1973).
This change in abundance is related to a w,estward
Increase III the proportion of the bottom that is
coiered by soft sediments and a decrease in the
period of-open water. However, luxuriant stands of
kelp and other algae are found in urestern locations
that have a rocky seabed (MacGinitie. 1955: Miihr et
a/.. 1957: Buchanan eta/., 1977: Dunton and Schonberg. 1979). In all areas the intertidal and barren
zones are sparse]! populated b>/ macrophytes, primarily due to the effects of ice on the substrate in this
zone.
The commmunity composition and zonation of macrophytes is about the same as that along the Canadian east coast and southern Baffin Island. but in the
High Arctic each zone begins at a deeper depth
(Thomson eI al., 1978). On the Canadian east coast
and on southern Baffin Island. Fucus is found in the
intertidal zone with the kelp zone beginning in the
low intertidal. In the High Arctic. FUCUSis found in
the barren zone and the kelps are generally not found
shallow,er than a depth of 3 to 5 m. However. in a few
protected locations in the High Arctic. Futws. Enreromorpha and some other macrophytes are found in
the intertidal zone.
The barren zone in Brentford Bay. Boothia Peninsula. ~‘as colonized by clumps of Fucus distichus and

aculeata, Halosaccion
rr-uncata.

ramentaceum

and

Below this. extending from 10 to 50 m, is a zone
dominated by Agarun? cribrosum. Within this depth
range the biomass and number of species decreases
rapidly with depth as light decreases (Wilce. 1973). A
considerable diversity of understory species also
occurs in this zone (Wilce. 1973). Below 50 m the
vegetation consists primarily of a few encrusting species ot‘ algae.
Recent work on the productivity of Canadian Arctic
(Chapman and Lindley. 1980) indicates
that growth is governed by concentrations of dissolved inorganic nitrogen. During the ice free period
nitrate concentrations and growth rates were low.
Most of the annual growth took place in winter and
spring under the ice when nutrient concentrations
were high. This growth pattern. which is similar to
that found on the Canadian east coast (Mann. 1972),
appears to be unhindered by thick ice cover (Chapman and Lindley. 1980).
Laminaria

In general. macrophytic algae will establish themselves wherever substrate. ice, and other environmental conditions permit. Where the algae are well
developed. they provide a diverse habitat for marine
animals including fish (Mijhr et a/., 1957; Thomson
et al.. 1975; Bain ef al., 1977). Much of the production of macrophytic algae, which may be very high,
enters the detritus food web (Mann, 1972: Miller and
Mann. 1973).
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2.4.5.2 Benthic Animals

Benthic animals are closely associated with the
seabed and can be grouped into three categories:
infauna, epibenthos and epifauna.
Infauna are the animals living in or on soft substrates
and include bivalves (clams), polychaetes (worms).
ophiuroids (brittlestars) and some amphipods. They
are typically filter feeders or derive their food from
bacteria associated with ingested organic matter in
sediments (Wildish, 1970).
Epibenthic animals are active swimmers which remain
close to the seabed. This group includes mysids and
decapods (crabs), as well as some amphipods and
isopods. Decapods feed on detritus and phytobenthos (Squires, 1968). Isopods are scavengers but may
feed on plant material or living animals (Bray, 1962).
Arctic mysids feed primarily on phytoplankton while
amphipods, as a group. feed omnivorously.
Animals of the epifauna live more or less permanently attached to the substrateand include barnacles.
hydroids. anemones. bryozoans and mussels. Most
are filter feeders that feed on phytoplankton, detritus, suspended sediment or small zooplankters from
the water.
(a) Infauna
In the Canadian Arctic Islands, ice scour and variations in temperature and salinity render the upper
few metres of the seabed uninhabitable to plants and
infaunal animals (Ellis, 1960). In the Arctic Islands
and along northern Baffin Island this ‘barren zone’
extends to a depth of 2 to 5 m (Ellis, 1960: Thomson
etaI., 1978: Thomson and Cross. 1980). In Lancaster
Sound the barren zone reaches a depth of 15 m or
more (Thomson and Cross. 1980). probably a result
of heavy waves acting on pan ice and increasing the
depth of ice scour. The sole infaunal species consistently found in the barren zone is the tunicate Rhizomoigula globularis (Thomson and Cross. 1980).
Benthic animals of the infauna reach their greatest
abundance between the lower edge of the barren
zone (where it exists) and a depth of 50 to 100 m. At
these depths bivalves are the principal group of
infaunal animals and the Arctic Macoma community
is the dominant assemblage (Plate 2.4-3). The nature
of this community varies with substrate and location.
In Lancaster Sound and northwest Baflin Bay,
Thomson and Cross ( 1980) found a deep water (to
100 m) Macoma community dominated by the
bivalve M. calcarea and a shallow community characterized by M. moesta. At Cape Hatt in Eclipse
Sound the community structure at 7 m was spatially
consistent and was characterized by kf. calcarea

(Cross and Thomson. 1981). HowevEer. in Creswell
Bay, Somerset Island, Sekerak et al., (1976b) noted
three c,ariations of the .Wacoma community within
the outer portion of the bay (Table 2.4-6). In most
areas under the influence of Arctic water M. calcarea
is rare and M. moesta is the dominant species of
Macoma
(Ockelmann. 1958). In these areas the shallow water infauna is often dominated by the clam
Astarte borealis (Buchanan et al.. 1977).
This shallow water Macoma community does not
occur under certain conditions. A community characterized by the bivalve Porrlandia arctica, is often
found in areas with fine silt off streams and rivers
(Ellis, 1960). This bivalve is usually the only dominant species in such areas and reaches densities of
2.866 /m’ (Buchanan et al., 1977). These workers
noted that P.arctica dominated the benthos off the
Mecham River in Bridport Inlet, Melville Island but
that it was progressively replaced by Asrarte borealis
with increasing distance from the river (Figure
2.4- 11).
Marine worms were the dominant group of infaunal
animals below a depth of 50 to 100 m in Barrow,
Strait and Peel Sound (Thomson et al., 19?5). In
Lancaster Sound and northwest Baffin Bay polychaetes were dominant at depths greater than 55 to
100 m (Figure 2.4-12). In Davis Strait. howevrer.
bivalves dominate to a depth of 900 m (MacLaren
Marex Inc., 1978b).
(b) Epibenthos
The epibenthic animals are active swimmers living in
close association with the bottom. The main epibenthic animals found on the seafloor change as a function of depth from the intertidal zone to the deep
ocean.
In the High Arctic the intertidal area is covered by
fast ice for much of the year and is continually
scoured by ice during the summer. This, coupled with
wide fluctuations in salinity, results in an intertidal
zone nearly devoid of the epibenthic animals typical
of more southerly latitudes (Ellis and Wilce. 1961).
Amphipods, chiefly Gammarus setosus and Onisimus
are the only common inhabitants of the
High Arctic intertidal zone and are sometimes
abundant (Tables 2.4-7 and 2.4-8). Neither species is
widespread in the Arctic. probably because of the
irregular distribution of preferred habitats. Thomson
tended
and Cross (1980) noted that Onisimuslitoraiis
to be found on sand and pebble substrates, while
Gammarussetosusfrequented
areas with large rocks.
At some locations Onisimus litorafis is more abundant in the barren zone than in the intertidal zone
(Table 2.4-7). Gammarus setosus is taken only rarely
iitoralis,

PLATE 2.4-3 Bivalves (clams} are the main group of infauna or animals that live burred in the seafloor. This underwater
photograph shows the stphons of two kmds of clams extendmg to or above the seafloor at Cape Hat? on northern Baffm Island.
(Courtesy. W.E. Cross, LGL Ltd.).

TABLE 2.4-6
SPECIES COMPOSITION
(INDIV./m2) OF THE MACOMA COMMUNITY
ITS VARIATIONS
IN CRESWELL BAY, SOMERSET ISLAND
(FROM SEKERAK ET AL. 1976b)

Depth range (m)
Macoma calcarea
M. moseta
Astarte borealis
A. montagui
Mya truncata
Serripes groenlandicus
Hiatella arctica
Ophiocten sericeum
Owenia fusiformis
Cistenides granulata

Macoma
community
16 to88
43
98
6
0
41
42
10
26
57
0

Owenia fusiformis
zone
36 to 49
23
23
0
0
10
0
50
19
1890
19
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Serripes
--

AND

groenlandicus
zone
10 to 50
24
14
19
0
13
44
42
10
85
3

loo-

Ophiocten

ea
35

60-

.n
5

50-

sericeum

5
=
s

403020-

loO-

Transect
No. Samples

> PC37
W
5

B
10

PC40
5
Mecham

A2
10
A

R.

Al
10
400m

Cl
10

A3
10
A

2.4-l 1 Composltion
of the infaunal community by transect In Bridport Inlet. Me/v/l/e Island. The distance between
PC37 and C7 was approximately
12 km. Only a/rl/ft samples from depths of 3 to 15 m were considered (from Buchanan --v
et al.
7977).

FIGURE

in the barren zone (Thomson et al.. 1978: Thomson
and Cross, 1980: Cross and Thomson. 1981). Howe\.er. when the intertidal zone becomes inaccessible
due to ice. Gammarus setosus moves to the shallow
water next to the ice (Thomson and Cross. 1980).
Many of the epibenthic animals of the intertidal zone
form an important source of food for char that forage there during high water, as well as for shorebirds
and Arctic terns(Alliston cral.. 1976: Sekerak e/u/..
1976b).
The barren zone is usually dominated by amphipods,
chiefly Onisintus fitoralis. Paroediceros l?*nceus, Ary/us carinarus. or where estuarine conditions prevail.
Ponroporeia afjinis (Sekerak et al., 1976b; Thomson
et al., 1978: Thomson and Cross, 1980).
In shallow water, mysids (Mysis litoralis. kf. oculata)
may form dense shoals along the shoreline. In Brent-

ford Bay, Thomson et al., (1978) observed such a
shoal extending for several hundred metres in 2 m of
water. The shoal was composed almost entirely of 8
to 11 mm long juveniles of both species. In deeper
water dense concentrations of large individuals, to
30 mm long. were found under the fronds of kelp.
Mysisoculata was more abundant in deep water than
was A4. liforalis.
Epibenthic animals in various parts of the Arctic
Archipelago have been surveyed and abundances
determined in some areas. Much emphasis has been
placed on amphipods. however. other groups have
also received some attention. In Resolute Bay. Brentford Bay and Bridport Inlet. decapods are common
epibenthic animals at depths of 30 m or less. with
Sabinea sep tenrcarina ta. Lebbeus groenlandicus, and
L. polaris being most abundant (Squires. 1968: Bain
et al.. 1977; Buchanan et al.. 1977: Thomson et al..
1978). Buchanan er a/., (1977) and Thomson et al..
2.80

Depth(m)
FIGURE

Mean

(Log Scale)

Relatwe composition of the mfaunal benthos of Lancaster Sound and NW Baffin Bay as a function
of total biomass of each of 9 depth ranges IS plotted (from Thomson and Cross, 7980).
2.4-12

O/O

TABLE

of depth.

2.4-7

MEAN ABUNDANCE
(No./m’ + SD) OF ONISIMUS LITORALIS
IN FOUR DEPTH INTERVALS AT FIVE ARCTIC AREAS.
NUMBERS OF SAMPLES ARE IN PARENTHESES.
Depth Range (m)
Area

1 to 2

3 to 5

6 to 12

700 +, 503 (5)

1021 t 1106 (4)

48 f 27 (6)

1 to 50 (4)

71 t 38 (3)

Not sampled

Intertidal

Phoenix Head Glacier’
(S Devon Island)

6 f 8 (22)

Navy Board Inlet1
(N Baffin Island)

323

(11 1

Outer Creswell Bay2
(E Somerset island)

240 (40)

147 +, 138 (4)

16 2 29 (8)

19+_38 (4)

Brentford Bay3
(NE Boothia Peninsula)

58 (15)

109 f: 157 (4)

9 2 15 (4)

0 03)

Not sampled

6 t 10 (12)

2 2 6 (37)

Bridport Inlet’
(S Melville Island)
l From
2 From
3 From
l From

Thomson and Cross (1980).
Sekerak gt al. (1976b) and Alliston
Thomson a a. (1978).
Buchanan -et -*
al (1977).

SD = Standard
a @. (1976).
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Deviation

TABLE
ABUNDANCE

AND BIOMASS

Locatlon
EAMES Study Area’
Philpots Island
Phoenix Head Glacier
Croker Bay
Navy Board Inlet
Eclipse Sound
Brentford Bay, N.W.T.2
Bridport Inlet, N.W.T.3

OF INTERTIDAL

Sample
sire

2.4-8
ANIMALS

Total
abundance
(No.lm2 + SD)

Amphlpods
(No./m2 + SD)

83
13
25
8
14
23
15
21

1722519
32 + 65
433 +, 803
24 + 26
323
125 ,+ 191
149 ,+ 164
300 +, 791

317
32
436
27
10
635
245
1624

l Tfiomson and Cross (1980).
7 Thomson et al. (1978).
3 Buchanan-a-d.
(1977).

( 1’378) collected a\‘cragcs of32 and 10 decapods per

10 minute trawl. respectively. in waters less than 30 m
deep. Thomson ;tnd Cross ( 1980)collecred less than 1
decapod/ 10 min tow in water depths ranging from 20
to 660 m in Lancaster Sound. suzgesring that decapads are molrt abundant in shallow areas. Other epibenthic ;lninl;lls rrl:l> be quite abundant in some
;trcas. The large epibcnthlc isopod :\frsitiorea has
been found in abundance at a t’eh locations in the
‘Arctic Islands . notabl> along the Brooman Penin\ula ot Bathurst Iktnd (LGL Ltd.. unpubl. data).
1‘11~ SW urchin. Srl.oll~.:I’Ioce~lt~otu.~ tlrobachierrsis
(Plate 2.43). a I+idci\ distributed epibenrhic species.
ha\ been t.ound ah drip as 600 m in Lancaster Sound
(Thomson and Cross. 1980)and is quite abundant in
shallow fvatt‘r. Thomson and Cross ( 1980) recorded
;I mean den\*ltJ c)t‘7.91 urchins/m in the 55 rn’ area
sur\e>ed b> dikers in northwest Baffin Ba! and Lnnc;wer Sound. and Cross and Thomson ( 1981) recorded
;I mean densit\. of2.32 urchinsim’ in the 350 m’ area
sur~e\ed at c;tpe Hatt in Eclipse Sound. Urchins
U\C’Krare in Bridport Inlet..Dit‘f’erences in abundance
~~l‘~c;~urchin\ \\erc related to the abundance of’macroph!te ;ilgx (Buchanan et al., 1977).
Eplbenthic m>sids and amphipods are important in
the diets of Arctic char. bhorebirds. some seabirds
and rInged se;115(McLaren. 1958; Alliston et al.,
1976; Sckerak 4t al.. 1976b). Decapods are fed upon
b) bearded seals (LGL Ltd.. unpubl. data)and lx,hite
tvhales (Scrgant. 1973). The position of the ubiquitous and abundant urchin in the High Arctic food
\teb is unknown.

FROM THREE ARCTIC

AREAS.

Total
biomass
(g/m2 2 SD)

+ 722
f 65
+ 689
+, 30
f 10
+ 907
+ 188
+ 325 1

2.9 f: 13.3
0.5 t 0.9
8.2 +, 23.5
0.1 +, 0.1
0.1 f 0.1
1.4 +, 2.1
7.9 + 9.4
13.1 +, 27.7

SD = Standard

Deviation

(c) Epifauna
Most stable rock surfaces below the barren zone
support an abundance of epifaunnl animals (Plate
2.3-5). The barnacle Balanlrs crenatus, the limpet
Amaea rubella. the chitons Toniceiia spp.- the pal\chaetes Spirorbis spp. and bryozoans uere the common animals found on cobbles and rocks along the
south coast of Cornwallis Island (Sekerak 6’1al..
1976b). In Clark Fiord on northern Baffin Island.
Thomson and Cross ( 1980)also found. in itddition to
the above. the blval\es Hiarella nrcrica and .Zfu.wulrr.r
discors and sea cucumbers attached to the rock substrate. No qu2ntitatiL.e studtes on epit‘auna ot’ the
Canadian Arctic are a\,ailablc. In Labrador. Barrie et
a/., ( 1980) found the biomass ot‘the epilauna on rock
to be more than four times greater than the biomass
from adJacent soft substrates. The ecoloycal sigif‘icance of this group of animals remains to be
established.
2J5.3

Regional Variations

in Abundance

Within the North American Arctic. regional differences in abundance and biomass are eLident (Tables
2.1-9 and 2.4 IO). Of the areas studied. the biomass of
benthic animals was _genrraily highest in Lancaster
Sound and Dabis Strait: loNest in the Beaufort Sea:
and intermediate in bays and inlets of the central
Arctic Islands :tnd in northern Baffin Island.
The geographical distribution

of benthic biomass

2.4-4 Sea urchuxs (upper left) are the most wide/y distributed eplbenthx species and have been found as deep as 600
m In Lancaster Sound. Also shown In this underwater photo are brlttlestars. (Courtesy. W.E. Cross. LGL Ltd.).

PLATE

follov+s the same general pattern noted previously for
primary productivit! and rooplankton. It is highest
in the southeast.decreases to the north and wcst,and
is lowest in the Beauf‘ort Sea (Table 2.4-I 1).
The biomass of benthic animals in all Arctic seas
tends to be vet-! high and considerably y-eater than
that of temperate and tropical seas. but lower than
that found in the subarctrc (Thomson and Cross.
1980). This high abundance in Arctic waters ma)
reflect rclatrv el!, limited use of benthic fauna b>, carniv.ores since growth rates are likely to be low (Dunbar. 1968). Recent work in western Greenland suggests that the productivity to biomass ratio for
benthic animals in that area ma! be lOc”cor less of the
value found in temperate seas(Curtis. 1977; Petersen.
1978). Comparable studies in the Canadian Arctic
uill be required to interpret available data.
In the Canadian Arctic the highest abundance and
biomass ofbenthic animals is f‘ound below the barren
zone at depths of 50 m in protected ba>s and inlets.
and at depths of 100 m along exposed coastlines.
Belovff these depths there is a progressive decrease in
abundance and biomass uith depth (Table 2.4-9 and
2.4-10: MacLarcn Marcx Inc., 1978b: Thomson and
Cross. 1980).

2.4-5 Most stable surfaces below the barren zone
an abundance of eplfaunal an/ma/s. This underwater photo taken at Cape Hatt near Pond inlet shows a
clumo of attached anemones as well as some corallrne aloae
(lower ieftl and shrimp (lower centre)
(Courtesy.
w E.
Cross. LGL Ltd.).
PLATE

support

The standing crop of benthic animals is usually
hrgher at shallower depths in bays and inlets than it IS
2.83

TABLE 2.4-9
COMPARISON
OF THE MEAN INTEGRATED BIOMASS (g/m*) OF
BENTHIC INFAUNAL ANIMALS FROM ARCTIC AND SUBARCTIC AREAS.
ONLY THE DEPTH RANGE FROM 5 TO 50 m IS CONSIDERED
Sample
Size

Location
Alaskan Beaufort Sea
Bridport Inlet, Melville Is.
Brentford

Bay, Boothia

Pen.

EAMES study area

Mean Biomass
Wm2)

131
78

41

Carey (1977)

94

Buchanan

21

188

Thomson

et a/. (1978)

110

319

Thomson

and Cross (1980)

51

200-438

94

346

6

1455

et al. (1977)

(Lancasters)
Northern
Labrador

Baffin Is.
coast (infauna only)

Newfoundland

banks

Ellis (1960)
Barrie et a/. (1980)
Nesis (1965)

TABLE 2.4-10
MEAN BIOMASS (g/m 2 + SD) OF BENTHIC ANIMALS
FROM ARCTIC MARINE AREAS.
SAMPLE SIZE IS SHOWN IN PARENTHESES.
Depth
Area
EAMES

(m)

15 to 25

5to10

53 to 105

26 to 52

Study area’
53 ‘r 58

(13)

787 : 650

(9)

34 +_65

(24)

292 ? 253

(10)

Eclipse Sound
Southern NW Bafftn Bay

427 ! 528
45 ” 25

(13)
(5)

596 ? 144
105 + 31

All Areas

137 : 302

(55)

504 ? 481

(25)

255 + 233

(35)

163:

(11)

268 : 23

(11)

85 + 67

21

(30)

51

173

(74)

Lancaster
Northern

Central

Sound
NW Baffin

Canadian

Brtdport

Bay

Beaufort

(2)
(2)

519 + 87
376 f 297

(3)

1094 + 277

(6)

(18)

402 f 221

(9)

(7)

53 + 23
88” 126

(11)

(30)

394 ” 442

(28)

(2)

61 2 45
92 + 84
303 + 277

c-3

Arctic

Inlet. Melville

Brentford

Disko

Range

Is2

Bay, Boothia

Pen.’

Sea4
Is., W. GreenlandS

166

(5)
(35)

53 + 32

(4)

143 ” 152

(5)

43 + 29

(66)

100 T 53

(15)

47

(14)

112

(14)

Depth Range (m)
Area
EAMES
Lancaster
Northern

Study

251 to 500

501 to 750

.

751 to 1100

area’

Sound
NW Baffin

Eclipse Sound
Southern
NW Baffin
All Areas

106 to 250

Bay

180?40
184 2 138

(4)
(12)

153
49 + 24

(8)

(7)

Bay

134+234
17 t 12

242 12
104

(3)
(1)

55 + 40

(13)

129 + 152

(8)
(31)

(1)

33 + 36
26 + 26

30+31

(7)
(5)

(12)

46 + 22

(7)

4.2 +_1.4

(3)

33 2 27

(10)

(Cont’d)
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Depth
106 to 250

Area

Beaufort
Disko

Sea4

92+70

Is., W. Greenland5

Davis Strait6

’

Thomson

2

Buchanan

and Cross

Range

(m)

(22)

69

(5)

234

(22)

751 to1100

501 to 750

251 to 500

41f34

(20)

63250

19

(15)

25

(8)

(11)

(1980).

et al. (1977).
et al. (1978).

3

Thomson

4

Carey

5

Ellis (1960).

6

MacLaren

(1977).
Marex

Inc. (1978b).

(Table 2.4.70 Cont’d)

.

TABLE 2-4.11
MEAN DENSITY (no./m*+, SD) OF BENTHIC ANIMALS FROM ARCTIC
AREAS. SAMPLES SIZES ARE SHOWN IN PARENTHESES
Depth
3.5 to 7.5

Area
EAMES

study

Lancaster
Northern

Sound

Bay

NW Baffrn

All Areas
Central

(m)
26.52

12.5 to 25

53 to 105

1596

(9)

3387

_+ 1370

(3)

4564 _+ 1709

(6)

1133 _+ 1190 (14)

3639

+ 3229 (10)

3582 -+ 3635

(10)

5502

k 4006

(18)

2525 f 1055

(9)

1196 _+442

(2)

1953 -+ 1461 (11)

5384 _+ 1460

(4)

2309 _+679

(2)

813 +619

(2)

6193 -+ 344

(2)

4731 -+ 780

1642 _+ 156

(2)

1730-+

1092

(7)

1681 -+ 1389 (11)

4198 f 3555

(30)

2509 + 1741 (28)

963 + 778

(16)

1533-+
Bay

Sound

Southern

Range

7.6 to 12.5

MARINE

area’

NW Baffrn

Eclrpse

871

(7)

2957 + 1414

(6)

(3)

3560+

1655 + 1693 (25)

2994 _+2286 (30)

3707

+ 2629

(25)

2164 -+ 1845 (26)

1980 -+ 1502 (40)

1735 + 1252 (24)

Archipelago

Bays and Inletsz
Passages

and exposed

coasts3

All Areas
Beaufort
Carey

33

(32)

169 + 189

(7)

656 5 444

(10)

826 +- 1191 (12)

1740 + 1830 (33)

1715 ? 1455 (50)

1432 * 1290 (36)

1593

4456

2593

13802

1001

-

(9)

1174 2 820

(4)

1113 + 868

(25)

1174 f 820

(4)

1808 f 885

(66)

1986 -+ 1257 (15)

Sea
(1977)

(15)

(15)

(35)

Depth Range (m)
106 to 250
EAMES
Lancaster
Northern
Eclrpse
Southern
All Areas

study

751 to 1100

501 to 750

251 to 500

1101 to 2600

area’

Sound
NW Baffin

1797 -+ 931
Bay

Sound
NW Baffin

Bay

1983-+

(4)

1141 (12)

1896

(1)

857 +-320

(7)

988 + 509

(8)

638 * 266

(3)

2487 -+ 1758

(7)

936 2 448

(3)

-

867 +_572

(8)

1482

(1)

-

1785 t 1271 (31)

1084 -+ 514

2.85

(13)

765 f 307

(12)

1222 * 1910

(7)

-

231 * 42

(3)

-

925 +- 1632 (10)

-

Depth

251 to 500

106 to 250
Central

(m)
751 to 1100

1101 to 2600

Archipelago

Passages

and exposed

coasts3

All Areas
Beaufort
Carey

Range

501 to 750

4692299

(15)

-

469t299

(15)

-

(22)

2502 2 1784 (20)

Sea
(1977)

2260 -+ 947

3441

* 1625

(8)

-

.
. ’ Thomson
2 Inner
*

(1977);
3 Barrow

and Cross

Creswell

(1980).

Bay, Sekerak

Brentford
Strait-Peel

et al. (1976b):

Bay, Thomson
Sound,

et

Thomson

al.
et

Cunnmgham

Inlet,

Thomson

et al. (1975);

Bridport

Inlet.

Buchanan

et al.

(1978).

a/. (1975);

Outer

Creswell

Bay and Assistance

Bay, Sekerak

.

ef

al.

(1976b).

(Table 2.47 7 Cont’d)

in exposed passages. In Eclipse Sound maximum
biomass was found at depths less than 25 m. Below
that point the standing stock decreases with increasing depth (Table 2.4-10). Similar trends exist in bays
and inlets of the Archipelago (Table 2.4-9) and Frobisher Bay (Wacasey et al.. 1980). In Frobisher Bay,
the maximum standing crop is found at 40 m, and at
80 m it is approximately one third of the maximum.
In the passages and exposed coasts of the Archipelago, Lancaster Sound and Baffin Bay, a relatively
high standing crop is found to depths of 100 m
(Tables 2.4-9 and 2.4-10). In Davis Strait, nearshore
shallow water biomass reaches approximately 400 to
750 g/m’ wet weight (Wacasey et al., 1980). Biomass
at 106 to 250 m in offshore waters is also relatively
high (234 g/m’; Table 2.4.-9).

(Den Beste and McCart. 1978) at depths that are
barren in the High Arctic, undoubtedly increases the
capacity of the area to support benthic fauna.
In Davis Strait. the shallow water fauna has many
components of the High Arctic and includes an
increasing number of Atlantic species (see MacLaren
Marex Inc.. 1978b; Wacasey et al.. 1980). Biomass
reaches a maximum between depths of 20 and 80 m
(Wacasey et al.. 1980) and the Atlantic influence
increases with increasing depth.

2.5 RESOURCEUSE
Nine species of marine mammals are harvested regularly and several other species are harvested occasionally or in limited areas of the main eastern shipping corridor. The estimated annual harvests of
marine mammals in Parry Channel. Baffin Bay and
Davis Strait are shown in Table 2.5-l. This information was obtained from various sources including
Hudson’s Bay Co. records, Greenlandic and Canadian government trade records, compilations by
individual researchers (e.g. Kemp et al., 1977: Finley
and Miller. 1980) and, in Canada. records formerly
kept by R.C.M.P. officers which are now compiled
by the Department of Fisheries and Oceans from
local game officers* reports. However. these sources
provide only a minimum estimate of the animals
harvested in most cases. Trade records for example,
do not reflect numbers of animals used locally and in
only a few cases do the estimates include animals
killed but not recovered. Losses of seals, walruses
and whales through sinking can approach 50% of the

Although the fauna of the High Arctic has some
similarity from east to west, there are important
differences in the southern part of Baffin Bay (see
Den Beste and McCart, 1978). South of Padloping
Island there is no barren zone. There is also a transition from High Arctic to subarctic fauna1 and floral
assemblages in the intertidal zone (Ellis. 1955). These
changes reflect. amens other things. a reduced
impact of ice and the intrusion of Atlantic water.
The intertidal fauna south of Padloping Island consists of a group of exclusively intertidal organisms
such as the barnacle Balanus balanoides and the periwinkle Littorina sasatilis, and another group of generally shallow water animals that range into the intertidal zone (Ellis. 1955). The existence of an intertidal
flora along southern Baffin Island (Fucus spp. for
example) and of Laminariales (Kelp) subtidally,
2.86

TABLE

to hunting areas on Prince of Wales and Somerset
Islands. Although polar bears are hunted throughout
this area. other species are hunted primarily in the
northern half of Barrow Strait (Kemp et al., 1977).
People from Arctic Bay hunt mainly in Admiralty
Inlet. with occasional trips to Prince Regent Inlet to
hunt polar bears (Bissett. 1967; Freeman. 1976). Residents of Pond Inlet hunt primarily in Eclipse Sound.
Pond Inlet. Navy Board Inlet and along southeast
Bylot Island (Bissett, 1967: Treude, 1977). The more
extensive but less often used hunting areas of these
three communities include all of Parry Channel west
to western Bathurst and Prince of Wales islands and
the adjacent
channels (Freeman, 1976: Figure 2.5-2).

2.5-l

APPROXIMATE
ANNUAL HARVEST OF MARINE MAMMALS
IN PARRY CHANNEL, BAFFIN BAY AND DAVIS STRAIT.’

SpaCl88

Canad

Wertom
GraenlanB

Ringed
seal
Harp seal
Hooded
seal
Bearaed
seal
Harbour
seal
Walrus
White whale
Narwhal
Harbour
porpoise
Mmke
whale
Other
large whales
Polar bear
Arctic
fox

20.000-30.000
1,000-l
,500
<20
300-400
<20
100-150
100-200
300-4002
0
0
0
125-150
2,000-9,000

55,000
5.000-10,000
2,200
500-l ,000
100
150-250
500-l ,000
200-800
620-l ,250
250
<20
c70
2,000-5,000

Hunting areas ofcommunities bordering Baffin Bay
and Davis Strait are restricted by the winter-long
presence of unstable pack ice. The core hunting areas
of- eastern Baffin Island communities are mainly on
the landfast ice within about 100 km of the communities (Figure 2.5-3) (Hailer er al., 1967). The extended
hunting area includes the landfast ice along most of
the Baffin Island coast as well as relatively small
portions of the pack ice of Baffin Bay and Davis
Strait (Figure 2.5-4) (Freeman. 1976).

‘ Estimates
for all but polar bear and Arctic
fox are
probably
low because
sinking
losses are not included.
* 3 Based primarily
on Usher
(1975),
Smith
and Taylor
(1977),
Kemper
(1980) and unpublished
government
reports.
3 Based on Kapel and Petersen
(1979).

number killed (McLaren, 1958; Mansfield.
1973; Smith and Taylor. 1977; Davis et al., 1980;
Finle! et al.. 1980). The only species for which Canadian (but not Greenlandic) records are probably
accurate is the polar bear. since few are lost or used
locall> in Canada and the hunt has been reguiated on
a community quota system since 1967. Further
information on the resource harvesting patterns of
the Inuit is provided in Volume 5 of the Environmental Impact Statement.
total

There is little available information on areas hunted
by residents of Greenland. However. over 90% of the
population of western Greenland live south of Disko
Bay and is supported mostly by commercial fishing.
There is little or no landfast ice south of Disko Bay
and marine mammals are hunted from boats all year.
North of this area, the landfast ice along the coast
provides areas for winter and spring hunting, mostly
close to the settlements. Hailer ( 1978) found that few
hunters travelled more than a few kilometres beyond
the coastal islands except in Melville Bay. In the latter
area dog teams are used to cross the heavy pack ice
during polar bear hunts.

Inuit hunting patterns changed as outpost camps
were abandoned, people moved into permanent settlements and. in some cases, entered the wage economy. Nevertheless. subsistence hunting remains important as a source of protein. cash (through the sale
of animal products) and cultural identity. The core
areas used for hunting in recent years tend to be
centred on the communities, although much larger
areas are used during occasional hunting trips and
during pursuit of wide ranging species. In addition,
some Inuit. supported by government policy, have
recently returned to permanent outpost camps where
they are highly dependent on subsistence hunting.
Well established camps along the eastern shipping
corridor are located on Allen Island seaward of the
Hall Peninsula, in Eclipse Sound and at Eglinton
Fiord. north of Clyde.

2.5.1 HARVESTED

SPECIES.

2.5.1.1 Seals

The ringed seal is the species of marine mammal
taken most frequently along the eastern shipping
corridor. The total estimated annual harvest ranges
from 75.000 to 85,000 animals (Table 2.5-l). This is
the most economically important species in all areas
except southern Greenland where it ranks second to
the hooded seal (Kapel, 1975). Ringed seals are
hunted throughout the year. but effort increasesduring the period from March to June. The fur of the
young ‘silver jars’ is particularly valuable and they
are taken mainly during May and June (Smith, 1973).

The core hunting area of Resolute consists of central
Barrow Strait. southern Wellington Channel and
southern McDougall Sound (Figure2.5-1). In the
more detailed discussion of Resolute Inuit hunting
patterns given in Volume 5. Chapter 12, it is
pointed out that coastal areas are of greatest importance while the offshore ice that forms in central
Barrow Strait is used as a travel route to gain access

Canadian Inuit harvest ringed seals for their pelts,
and this species also provides a major source of
protein in some settlements. In Greenland, seals pro2.87
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FIGURE 2.5-3 Core hunting areas of Canadian communities along Baffin Bay and Davis Strait (from
Bissett, 1967; Hal/era
al., 1967; Meldrum, 7975: Kemp. 1976; and MAL, 1978).
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cbrk&nities

along Baffin

Bay and Eavis

vide the major food for dog teams. They are not used
much for dog food in Canada because of the much
greater use of snowmobiles (Smith, 1973).
The number of harp seals harvested by communities
along the shipping corridor ranks second to ringed
seals. although this species is not commonly taken bq
r&dents of most Canadian settlements (Table 2.5-l ).
Large numbers of harp seals migrate into Canadian
Arctic waters during the open water season. but few
are harvested, probably because they are not particularly abundant in coastal areas near most communitics. Most ofthe reported catch in Canada is taken off
southeastern Baffin Island, mainly at Pangnirtung
and Frobisher Bay. About 75% of the harp seals
harvested in Greenland are taken between 67” 30‘
and 75”N and the remainder are taken primarily in
uouthaxzst and south Greenland (Kapel. 1975).
Along the corridor. hooded seals have a much more
limited distribution than most other seals and a few
arc taken infrequently in Canada (Table 2.5-l).
Probably fewer than 20 hooded seals are taken each
>ear in Canadian settlements (mainI> Pond Inlet).
although the annual catch by Greenland is about
2.200 animals. In southern Greenland, hooded seals
art’ the most economically Important tnarine mammal. comprisin, CJ46? of the scnls har\,estcd annually
(K;apcl.
1975).

2.5-l ). About 95 white whales were being taken
yearly from the Cumberland Sound stock of white
whales. However. Fisheries and Oceans Canada has
suggested a quota of 40 animals for this stock. The
High Arctic stock, which is believed to be genetically
isolated from the Cumberland Sound stock. winters
off southwest Greenland and summers in the Canadian High Arctic and off north Greenland (Da\zis
and Finley, 1979). Most of the harvest of-about 500 to
1,000 hhales annually from the High Arctic stock.
occurs alon_g the west coast of Greenland (Kapei.
1977), and only about 50 are taken annualI> in
Canada.
In Canada. most white whale products are used
locally. although a small industry has been cstablished to distribute excess muktuk from the Cumberland Sound harvest.
2.5.1.1 Narwhal
Approximately
500 to 1.200 narwhals are taken
annually by residents of communities along the corridor (Plate 2.5- 1). About 84% of the 300 to 400

An estimated 800 to 1.100 bearded seals are har\rcstcd annually. This species is w.idel> distributed and
is taken along eixzr> part of the corridor. Bearded
seals arc prized for their strong hides \\ hich are used
to make rope. Since virtualI> all of the harvested
animals arc used locally. bearded seals contribute
lIttIc‘ to the cash economies of the settlements. The
ma~c>rit>~
of the 100 to 120 harbour seals taken annuail\ along the shippin, 0 corridor are harvested in
&lth~c~t Greenland. although a few arc’ also taken
at Frobishcr Ba! (Table 2.5-l).
2.5.1.2 !Valrus
The annual harvest of wxlruses by residents ofcommunities along the eastern shipping corridor is estimated to range from 250 to 400 animals (Table 2.5-l ).
R‘aIruscs were formerI>, used for do? food. but with
the increasing use 01‘ hno\+cmobiles the har\.est has
decreased. 111Canadian portions of the corridor. the
maiorit\ are taken along southeastern Baffin Island
from Frobisher Bay and Pangnirtung. while in western Greenland. most are taken in the Thule District
(Kapel. 1975).
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White Whale

The estimated annual harvest of white whales along
the shipping corridor ranges from 600 to I .200 (Table
2.90

narwhals harvested annually in Canada are taken
near Pond Inlet and Arctic Bay on northern Bafh
Island (Finley er al.. 1980; Kemper, 1980). The Canadian naru,hal harvest is regulated under a quota
system administered by the Canadian Department of
Fisheries and Oceans. Narwhal ivory is sold as whole
tusks or made into handicrafts. and sales protide
considerable cash income for the communities of
Arctic Ba!,and Pond Inlet. Although muktuk (B.hale
fat) is eaten locally. the meat is not often consumed.
2.5.1.5 Other Whales
There are several other species of whales taken along
the west coast of Greenland (Table 2.5-l). but the
numbers harvested are very small in most cases. The
largest annual harvests include about 500 to 1.000
harbour porpoises and 250 minke whales taken by
native Greenlanders (Kapel. 1977. 1979). The lnternitional Whaling Commission has set a five year
( 1981-1985) quota of 1.778 minke whales for west
Greenland with no more than 444 to be taken in any
one year. Minke whales within the quota but not
taken b> Greenlanders are harvested bx Norwegian
commcrciai \j balers. Although humpback whales
are protected b>zthe International Whaling Commission. an aboriginal quota of IO per !‘ear is allowed off
\A’esternGreenland (IWC. 1980).
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Polar Bear
PLATE 2.5-2 Polar bears are taken regularly by residents
of northwestern
Greenland and all Canadian commumtles
along the shlpprng corrrdor. Approxrmately
35 are taken per
year by Resolute and 45 per year by Clyde. (Courtesy.
Northwest Temtorles W//d//fe Serwce).

Polar bears are taken regularly b>. residents of
northM(estern Greenland and all Canadian communItit’s along the eastern shipplng corridor (Table 2.5-I).
No polar bear quotas are imposed in Greenland.
This species occurs infrequently in all areas except
north Greenland and the annual harvest there is less
than 70 animals. In Canada. the hunt is regulated
under a community quota system administered by
the N.W.T. gol’ernment _The largest annual harvests
are from the communities of Clyde and Resolute,
M,hereabout 45 and 35 polar bears are taken, respectively (Plate 2.5-2). The remaining Canadian communities along the shipping corridor take a combined total of 45 to 55 bears per year. Although the
number of polar bears taken is relatively small in
comparison with the numbers of other marine
mammals harvested. bear pelts are valuable and
result in significant income for lnuit communities in
Canada. In northern Greenland. however. a higher
proportion of the pelts are used locally to make
clothing.
251.7

dor communities ranges from 4.000 to 14,000 animals. presumably depending on the stage of the fox
population cycle (Set . 2.1.4). Foxes are taken mostly
for the sale of their pelts. The proportion of skins
used locally for handicrafts and clothing is relatively
small.

2.6 SPECIAL AREAS
Three regions adjacent to the eastern shipping corridor have legal status as protected areas in Canada.
These areas are Auyuittuq National Park on eastern
Baffin Island, the Banks Island Federal Migratory
Bird Sanctuary No. 2. and the Bylot Island Federal
Migratory Bird Sanctuary (Figure 2.6-l ). The Banks
Island Sanctuary protects major moulting habitats of
brant and lesser snow geese. while the Bylot Island
Sanctuary protects large nesting colonies of thickbilled murres (two colonies). black-legged kittiwakes
(two colonies) and greater snow geese.

Arctic Fox

Arctic foxes from coastal populations along the eastern shipping corridor are trapped during winter and
spring M,hen they forage on the sea ice (Macpherson.
1969). The total annual estimated catch for all corri-

Several additional areas along the eastern corridor
have official recognition. but at present no legal sta2.91

FIGURE 2.6-l

Special areas along the eastern shipping

corridor.

tus. These are the proposed National Park that
would include part of northern Banks Island, four
‘Natural Areas (or Sites) of Canadian Significance’
which may eventually become National Parks, and
23 International Biological Programme (IBP) ecological sites (Table 2.6-1, Figure 2.6-2). In addition,
UNESCO has suggested that all of Lancaster Sound
become a World Heritage Area (R. Beardmore, pers.

comm.). The World Heritage Program which is
administered in Canada by Parks Canada, identifies
and attempts to gain legal protection for areas which
are considered of world-wide ecological significance.
Greenland established a marine reserve in northern
Melville Bay in 1977. No hunting is permitted and
there are travel restrictions in portions of the reserve.
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TABLE 2.6-l
IBP ECOLOGICAL SITES IN THE ARCTIC ISLANDS
(SOURCE: ADAPTED FROM NETTLESHIP AND SMITH 1975)

SITE AND NUMBER
Victoria Island
Prince Albert Sound (3-4)

Mint0 Inlet (3-3)

Melville Island
Bailey Pt. (l-9)

4725

Primarily terrestrial; a representative
low Arctic site with a high diversity of
vegetation types within a small area.

None

8000

Highly diverse vegetation. Peregrine
falcon nesting area. Possible polar bear
migration route. Stable ice for ringed
seal pupping.

None

Primarily terrestrial. Rich vegetation
for a High Arctic location. Very large
muskox population.

None

2450

Occurrence of extremely dense Arctic
willow communities. Muskox and caribou
habitat. Large wolf and Arctic fox population.

None

2960

Walrus haul-out sites. Polar bear
migration route and occasional denning
area. Rich vegetation. Diverse
avifauna. Large populations of
muskoxen, caribou and Arctic foxes.

850

.
Ibbett Bay to McCormick
Inlet (l-4)
Bathurst Island
Bracebridge-Goodsir

Inlets (l-2)

Somerset Island
Cunningham Inlet (l-8)

PROTECTIVE
STATUS

FEATURES

AREA (km*)

Withdrawn
from development by
Order-inCouncil

155

White whale calving area. Polar bear
maternity denning area.

None

Prince Leopold Island
and Adjacent Cape Clarence (l-5)

5680

Multi-species seabird colony:
northern fulmar 62,000 pairs; thickbilled murre 86,000 pairs; black-legged
kittiwake 29,000 pairs; black guillemot
2000 pairs; glaucous gull 200 pairs.’

None

Stanwell-Fletcher

3000

Diverse vegetation with several species
near the northern limits of their
ranges. Supports the only muskox herd
on Somerset Island.

None

Open water present all winter.
Concentration
area for waterbirds
marine mammals.

None

Lake (l-3)

Bellot Strait (l-6)

Devon Island
Cape Liddon
Hobhouse

520

3766

,+ 5000 pair northern fulmar colony.2
Year-round
use by polar bears. Summer
concentrations
of white whales.

None

4240

35,000 pair northern

None

(2-15)

Inlet (2-16)

and

fulmar

colony.

Lancaster Sd. Marine Area (2-14)

6100

Major feeding area for seabirds in
Lancaster Sound and western Baffin
Bay (used in summer by ,+ 130,000 pairs
northerb fulmars; ,+ 300,000 pairs
thick-billed
murres; f: 80,000 pairs
black-legged
kittiwakes).
Used by up
to 1.3 million dovekies during spring
migration.* Migration route of walrus,
harp seal, narwhal, white whale and
bowhead.

Cape Sparbo

870

Unusually dense vegetation for high
Arctic location. Diverse fauna.

None

4025

+ 160,000 pairs thick billed murres
and f 1000 black-legged
kittiwakes
nests.3 Adjacent to the North Water.

None

Coburg

(2-5)

Island (2-12)
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None

TABLE 2.6-l (Cont’d)
IBP ECOLOGICAL SITES IN THE ARCTIC ISLANDS
(SOURCE: ADAPTED FROM NETTLESHIP AND SMITH 1975)

AREA (km*)

SITE AND NUMBER
Bylot Island (7-5)

17920

Baffin Island
Baillarge Bay (7-7)

Gulf (7-11)

Scott Inlet (7-8)
Clyde Foreland

Bylot Island
Migratory Bird
Sancturary

Northern fulmar colony (at least
25,000 pairs). Feeding area for
several species of seabirds and
marine mammals.

None

2180

At least 25,000 pairs of nesting
northern fulmars.

None

2575

At least 25,000 pairs of nesting
northern fulmars.

None

Primarily terrestrial. Extensive
vegetative cover supports a diverse
flora and fauna.

None

260

(7-2)

Seabird colonies: + 160,000 thickbilled murre pairs;3 +_53,000 blacklegged kittiwake pairs. Nesting
greater snow geese (7500 pairs).
(H. Boyd in C.W.S. 1972 indicated a
population of 20,000). Polar bear
denning. Concentrations
of ringed
seals, narwhals, bearded seals.

PROTECTIVE
STATUS

1555

.
Buchan

FEATURES

Cape Searle (7-6)

3790

At least 10,000 breeding pairs of
northen fulmars in two colonies.

None

Reid Bay (7-9)

1940

10,000 breeding pairs of northern
fulmars in three colonies; 200,000
breeding pairs of thick-billed
murres
in two colonies.

None

1390

Primarily terrestrial. Rich and
diverse flora and avifauna.

Padle-Kingnait

Fiord (7-3)

580

Ogac Lake (7-l)

‘Hantzsch’ Island, Resolution
Island Group (7-10)

Button

Islands

410

(6-8)

1 Estimates of breeding
2 Estimates of numbers
McLaren and Renaud
3 Estimates of breeding

1040

pairs
based
(1979)
pairs

Part of the
site is within
Auyuittuq
National
Park

Unique population
of Atlantic cod
living in a submerged saltwater layer
maintained by spring tides. Unusual
associations
of plant species.

None

Multi-species
seabird colony:
50-75,000 pairs thick-billed
murres,
3000 pairs black-legged
kittiwakes,
smaller numbers of glaucous gulls and
herring and/or Thayer’s gulls.

None

Breeding colonies of glaucous gulls,
black-legged
kittiwakes and black
guillemots. Feeding area for thickbilled murres and northern fulmars.

None

based on Nettleship and Gaston
on Johnson a&i. (1976)
and McLaren (1980).
based on Gaston (1980).
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