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PREFACE 

This bibliography continues to find a useful place 
on library shelves if recent requests for volume 6 
(this volume) are any indication that the publica
tion serves a useful purpose. We have been slow to 
get this volume 6 in press for all the natura l rea
sons and excuses that can be fabricated. But here 
it i•. It includes 314 items mainly published in 
the period 1981 to 1983 . Volume 7 has already been 
started; we hope to have it ready for d istribution 
in about a year. 

Ma y 1, 1985 

Cette bibliographie continue a recevoi r une place 
tr~s utile sur les rayons de nos bibliotheques, s i 
les r~centes demandes sont une indication de la 
popularit~ de cette bibliographie. Nous avons 
pris du retard a pub1ier ce volume num~ ro 6, pour 
toutes les raisons nature11es et les exc uses qui 
peuvent etre fabriqu~es, mai s, enfin, l a voici. 
El1e comprends 314 items qui ont ~t~ publi~s prin
cipalement durant la p~riode de 1981 a 1983 . Vol
ume 7 est d~ j a commenc~; nous esp~ r ons qu'il sera 
desponible pour distribution l'ann~e proc haine. 

le mai, 1985 

i i i 
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ARCHAEOLOGY 

2224 ARNOLD, C.D. - 1981 
The Lagoon site (OjRl-3): implications for 
Paleoeskimo interactions; National Museum of 
Man Mercury Series; Archaeo ~cgiaa l S urv. Can. 
Paper No. 107, 223 p. 
Excavations at the Lagoon site (OjRl-3) on 
the southern coast of Banks Island, N.W.T., 
have provided a data base with which to formu
late hypotheses concerning the Paleoeskimo 
culture history of the western periphery of 
the Canadian Arctic at ca. 500 B.C. In the 
several centuries previous to that date, Dor
set culture is believed to have evolved in the 
Foxe Basin - Hudson Strait region of the Eas
tern Arctic, and from there spread by immigra
tion into areas formerly occupied by Pre-Dorset 
people. At about the same time, Choris and 
Norton complexes were expanding from Alaska 
into northwestern Canada. The artifact assem
blage obtained from the Lagoon site incorpor
ates traits which are characteristic of seve
ral of these Paleoeskimo complexes. Since it 
appears that no more than one occupational 
episode is represented at the site, diffusion 
resulting from cross-cultural interactions is 
hypothesized to account for the nature of the 
data. In order to develop this postulate, 
aspects of models devised for historical, bio
logical and anthropological explanations are 
drawn upon. 

2225 ARNOLD, C.D. - 1981 
Demographic process and culture change: an ex
ample from the western Canadian Arctic; in 
Proc. Twelfth Annual Chacmool Conference, Net
works of the Past, 1981, pp. 311-317. 
The discovery of several previously unknown or 
unreported styles and kinds of tools, as well 
as new associations of other artifact types, 
at the lagoon site (OjRl-3) on Banks Island, 
N.W.T. has raised questions about the proces
ses of regional diversification and cultural 
interaction during part of the Paleoeskimo 
period in arctic prehistory. To date, there 
has been scant evidence to counter the prevail
ing assumption that Paleoeskimo cultures in the 
Canadian Arctic developed along separate lines 
from those in Alaska following their divergence 
from a common Arctic Small Tool tradition base 
at ca. 2000 B.C. In fact, it seems that for 
much of prehistoric time the western and cen
tral/eastern regions of arctic North America 
constituted separate culture areas, each of 
which periodically differentiated into a num
ber of cultural provinces. However, the eclec
tic nature of the lagoon assemblage indicates 
that circumstances fostered cross-cultural, or 
at any rate inter-regional, interactions with
in this mosaic, instigating a new trajectory 
of cultural development. 

In searching for agents of prehistoric culture 
change, archaeologists have frequently turned 
their attention to the effects of population 
pressure. In most situations that have been 
discussed in the literature, the cultural 
changes in question have been regarded as res
ponses to stress imposed by an overtaxing of 

the available resources due e i ther to an in
crease in population density, a lowering of 
the environmental carrying capacity, or both. 
These population pressure models may constitute 
useful interpretive tools; however, they deal 
only with a narrow sector of the broad range 
of casual relationships that can exist between 
demography and cultural configuration. Since 
social interrelationships depend to a large 
extent upon demographic structure,~ shifts 
in that structure--regardless of kind or reason 
--may induce corresponding changes in social 
interrelationships and thus in the culture as 
a whole. This paper accounts for the atyp i cal 
nature of the Pa l eoeskimo complex represented 
at the Lagoon site by outlining how a drop in 
population which seems to have occurred over 
parts of the western Canadian Arctic between 
1000 and 500 B.C. could have fostered new 
social interrelationships, which are manifest 
in the form of new traits and trait clusters in 
the artifact assemblage . 

2226 ARNOLD, C.D. - 1982 
Banks Island Archaeological Research Project 
- Interim Report - Excavations in the Nelson 
River area, 1981; Prinae of Wates Northern 
Heritage Cen t r e , internal report, 15 p. 
The Banks Island Archaeological Research Pro
ject was initiated in 1980 with a three-man 
survey along the coast of southeaste r n Ban ks 
Island, N.W.T. The intent of the survey was 
to delineate a study area with sufficient 
archaeological resources to answer outstanding 
questions about the culture history of, and 
prehistoric cultural dynamics in, the western 
Canadian Arctic. 

The area under i nvestigation was d i vided into 
two parts: De Salis Bay in the north, and Ne l 
son River in the south. Both regions are rich 
in avian, terrestrial and marine fauna. Both 
are lowlying coastal areas bounded by terra i n 
of higher elevation. As well, in both areas 
depositional and erosional agents are actively 
modifying the landscape so that many archaeolo· 
gical sites have likely been destroyed or hid
den by overburden. However, those sites that 
were found suggest differences in the prior 
utilization of each area. No substantiated 
prehistoric sites were found at De Salis Bay, 
although protohistoric and historic occupations 
were abundant. On the other hand, there were 
few indications of recent activity at Nelson 
River, although at least five sites pertaining 
to the Thule stage of Inuit prehistory were en
countered. Several of those sites were tested 
and judged to warrant further investigat i on. 
Consequently, a six-man crew returned to the 
Nelson River area in 1981 to carry out more 
detailed investigations. 

2227 BEATTIE, O.B., and SAVELLE, J.M. -
Discovery of Human Rema i ns From Sir John Frank
lin's last Expedition; Historicat Arahaeo~ogy, 
vol. 17, no. 2, pp. 100-105. 
A survey of the south coast of King William Is
land in the south-central Arctic has revealed 
new information on the last Sir John Franklin 
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expedition (1845-1848) in search of a North
west Passage . The undisturbed skeletal re
mains of an expedition member were discovered 
and are here described . In addition, two 
graves previously related to the Franklin ex
pedition in the same area are shown to be of 
19th century Inuit origin. 

2228 BERTULLI, M.M. - 1983 
Northern Cultural Heritage Project, 1983 -
Annual Report of the Northern Heritage Socie
ty, Northern Heritage Society, internal report 
49 p. 

2229 BIELAWSKI, E. - 1980 
Space and season: a study of the spatial be
havior of prehistoric arctic hunters; unpub . 
Ph.D. thesis, Univ. Calgary, 163 p. 

The theory of cultural ecology provides the 
framework for this study at the explanatory 
level . The methodology involves a regional 
approach to analysis of the spatial behavi~r 
of prehistoric Arctic hunters. The model 1s 
one of seasonal mobility for subsistence, and 
the degree and nature of such behavior, as it 
differs among these cultural groups are sub
jected to analysis here. 

Four study hypotheses about spatial patterns 
in the archaeological site distribution on 
Aston Bay, Somerset Island, NWT are developed . 
These identify variables assumed to have affe
cted the choice of site location made by Early 
Arctic Small Tool tradition, Dorset Culture 
and Thule Culture groups. The prehistory of 
Aston Bay is summarized on the basis of in
formation collected through systematic, in
tensive survey and probabilistic sampling. 
Quantitative methods fa~ spatial analysis . 
(nearest neighbor , cont1ngency table analys1s , 
multiple regression and probability surface 
mapping) are used to identify and describe 
spatial patterning in the site distribution . 

The study yields the conclusions that spatial 
behavior in the Aston Bay region differed be
tween Early ASTt, Dorset and Thule groups; 
that a regional approach coupled with syste
matic data collection and analysis holds high 
potential for revealing subtle variability fn 
archaeological data, and that anthropology 
provides the explanatory theory for interpre
tation of prehistoric spatial behavior. 

2230 BIELAWSKI, E. - 1982 
Northern Cultural Heritage Project - 1982 
Archaeological Research; Northern Heritage 
society, internal report, 45 p. 
The Northern Cultural Heritage Project (NCHP) 
began research at Stanwell-Fletcher Lake in 
1979 . The presence of a large Paleoeskfmo 
site, PfJv-2, drew us to the area. This site 
is significant because it is inland, lo~ated 
in a valley filled with lakes and streams. 
In contrast, much archaeological evidence re
covered from the Arctic Islands has come 
from coastal sites. 
At PfJv-2, all but the earliest components 
have now been sampled. Additionally, nine 
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smaller sites have been located through survey 
around PfJv-2 . During the 1982 season, we ex
cavated one of these, PeJv-3. Interpretation 
of this site, and the bearing of its evidence 
on research problems under study at the large 
site, are the subject of this report . 

2231 BOCKSTOCE, J. - 1983 
Arctic Odyssey; Nat. Geographic, vol. 164, no. 
1, July, pp. 100-127. 

2232 COLE, S.C., and BIELAWSKI, E. - 1981 
Beyond the field school: developing the Nor
thern Cultural Heritage Project; Northern Heri
tage Society, internal report, 47 p. 

The Northern Cultural Heritage Project (NCHP) 
seeks to integrate scientific research in the 
Northwest Territories with an education and 
employment program for young northerners. The 
program began operation in 1979 as an archaeo
logical field school at Stanwell-Fletcher Lake 
on Somerset Island. In the summers 1979 to 
1981, 20 young people from different communities 
throughout the Territories were employed and 
trained as scientific field assistants through 
their participation in ~n innovative heritage 
education program for four weeks in the field. 
The present report describes the current status 
of the NCHP program and outlines some of the 
subsequent developments from the actual ~i~ld 
school operation. The education and tra1n1ng 
component is described in Section 1 and the 
progress of the archaeological research is dis
cussed in Section 11. Section 111 outlines 
some of the ways in which the project has had 
impact beyond the field school and Section IV 
proposes possible directions for the future 
along with problems to be resolved . 

2233 GODDARD, J. - 1982-83 
Digging up the facts; North~est Explorer, vol. 
2, no. 1, Winter 1982-83, pp. 39-43. 

2234 GODDARD, J. - 1983 
Young Inuit learn, earn at archaeological sites; 
Can. Geographic, Feb/March, pp . 30-35. 
At a dig on Somerset Island in the High Arctic 
Inuit students learn the basic methods of 
archeology. With trowels and dustpans they 
sift through gravel that overlies an ancient 
campsite, searching for stone tools left be~ 
hind by a succession of four Eskimo cultures 
which flourished between 1,000 and 4,000 years 
ago . 

2235 HELMER, J.W. - 1982 
The archaeological resources of the Sparbo/ 
Hardy and Truelove Lowland regions, north Devon 
Island, N. W.T.: a report of the 1982 Devon Is
land Archaeology Project; Aratic Inst. N. Amer. 
internal report, 123 p. 

In August 1982, a programme of archaeological 
site survey was undertaken in the Sparbo/Hardy 
and Truelove Lowland regions of Northern Devon 
Island, N.W.T. The immediate objective of the 
1982 survey was to assess the nature of the 



archaeological resources present in the study 
area. The principal goal ~f t~is study, h~w
ever, was to provide quant1t~t1ve and qu~l~t~
tive data for use in evaluat1ng the feas1b~l1ty 
of implementing a long term study of ch~ng1ng 
seasonal subsistence /s ettle~ent ~trateg1es. 
amongst the indigenous preh1stor1c populat1ons 
of the central Arctic Archipelago . The follow
ing paper outlines the major research objec
tives, methodological approaches and quantita
tive results of the 1982 Devon Island Archaeo
logy Project. This report ~oncludes with.re
commendations for further f1eld research 1n 
the Sparbo/Hardy and Truelove Lowland regions. 

2236 JANES, R. R. - 1982 
The Preservation and Ethnohistory of a Frozen 
Historic Site in the Canadian Arctic; Aratia, 
vol. 35, no . 3, pp . 358-385. 
In 1853 a British Naval Expedition, involved 
in the search for the missing British Naval 
Northwest Passage Expedition under the command 
of Sir John Franklin, constructed a stone 
storehouse on Dealy Island off the coast of 
Melv il le Island, Northwest Territories. This 
storehouse was stocked with a complete inven
tory of supplies used in mid-19th century 
arctic explorat i on. 
Excellent documentary sources pertaining to 
the origin and the abandonment history of the 
site indicate that it underwent a series of 
diverse alterations since its abandonment. 
Many of these alterations were found to be 
archaeologically invisible. The extant re
mains would have resulted in a crippling mis
interpretation of the facts had written re
cords not been available. 
Because of the conservation problems posed by 
this extraordinarily large and rich collection 
of frozen material, traditional archaeologi
cal approaches were rejected. Instead, the 
structure and its contents were preserved in 
situ by a multidisciplinary team of archaeo
logists, conservators and architects. It is 
hoped that the underlying philosophy of this 
approach and some of the techniques used are 
applicable to other frozen sites . 

Examination of the historical record and avail 
able archaeological data indicates that the 
Dealy Island site played an insignificant role 
as an agent of culture change among the his
toric Inuit. Several factors are considered 
in arriving at this conclusion, including 
British ethnoce ntrism, the logistical require
ments of naval exploration and the abandonment 
of the High Arct ic by indigenous peoples during 
the Neo-Boreal climatic episode . 

2237 McCULLOUGH, K.M. - 1983 
The Skraeling Island Research Project- Report 
on the 1982 Field Season; Polar Cont. Shelf 
Proj.; internal report, 67 p. 

Definition of this culture phase and clarifica
tion of its chronological position within the 
Thule culture continuum are only the initial 
stages of a broader study which will seek to 
clarify the cultural relationships of the 
Ruin Island phase with the Alaska/Bering 
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Strait region, assess its role in Thule cultu
ral developments in the central and eastern 
Arctic, an d delinea t e cultural changes through
out the phase it self. 

2238 McGHEE, R. - 1981 
The Prehistory and Pr ehistoric Art of the Cana
dian Inuit; The Beaver, summer 1981, pp. 23-30. 
OVER THE PAST THREE DECADES there has been a 
growing interest in the art forms being produ
ced by the Inui t of Arctic Canada. I n the early 
days of th i s phenomenon there were many naive 
statements made by collectors, and claims made 
by dealers, that Inuit soapstone carving was 
the culmination of an artistic tradition which 
had gradually developed over the centuries, or 
even over millennia of prehistoric time. Another 
view, and one which is more fashionable today, 
treats Inuit art as an entirely new art form, 
rapidly evolv i ng, ch ang i ng as it grows, develop
ing its own traditions, and which can be appre
ciated wit ho ut reference to its or i gins or to 
the past. 

Neither of these views is entirely satisfactory. 
We do not find soapstone carvings, nor the re
mains of any other modern art forms, on archaeo
logical sites of the later prehistoric period; 
these developments belong to t he mid-twentie th 
century. Neverthe l ess, although there is 
little resemblance between moder n art forms 
and those of the prehistoric past, a r t has been 
produced in Arctic Canada for the las t 4,000 
years. Over this period the art too k many 
forms. There was no simple development over 
time, either in Inuit culture or in its arts; 
yet perhaps some of these arts ma y have expres
sed concepts similar to t hose of modern Inuit 
art. A brief sketch of the history of the 
Canadian Inuit and of their ar t may serve as a 
useful background in appreciating the artistic 
productions of the Inuit today. 

2239 McGHEE, R. - 1983 
Arktisk Kontakt; S kalk, Nr. 3, pp. 12-15. 

Det er kendt fra skriftlige kilder, at nord
bokolonisterne pa Gr~nland opdagede Amerika 
og foretog rejser de rti l, men f~rst de senere 
ar har bragt den afg~rende arkaeologiske bek
raeftelse. Fra to canadiske arkaeologer har 
vi modtaget nedenstaende r appo rt. · 

2240 PHILLIPS, C.J. - 1982 
Report of the Surveys of the Sixth Season (1981) 
of the Arctic Historical Project; Parks Can. , 
Env. Can., Nat . Historic Parks and Sites Br., 
internal report, 42 p. RESTRICTED. 
A limited field season was planned for t he 
Arctic Historical Archaeology Project in Aug
ust 1981 involv i ng hel ico pter surveys of coast
lines on Devon, Bathurst, Melville, Russell, 
Prince of Wales and Cornwallis Islands in order 
to locate and record sites left by: W.E. Parry; 
the Franklin search era expeditions of Austin, 
Penny, Kennedy and Belcher; and J.E. Bernier's 
Canadian sovereignty exped it ions. Poor weather 
limited the search severely so that only sites 
below the 400 ft . level could be recorded an d 
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the plans to travel along the northern Bathurst 
Island coast and on to Melville Island had to 
be cancelled. In all, three survey flights 
were made from Resolute covering: the southern 
Cornwallis Island coast west of Resolute; 
northwestern Bathurst Island and the Northum
berland Sound area of Devon Island; and the 
coasts of Russell Island, northeastern Prince 
of Wales Island and the small islands in Barrow 
Strait. One historic period depot, ten cairns 
and several prehistoric sites were located. 

2241 SCHLEOERMANN, P. - 1981 
Eskimo and Viking Finds in the High Arctic; 
Nat. Geographic, vol. 159, no . 5, May 1981, pp. 
5 75-601. 
Survivors of time, toy dolls more than 500 
years old - one in a bearskin skirt - recall 
an Eskimo people whose predecessors reached 
Canada's Arctic some 4,300 years ago. Search
ing the ruins of a 14th-century winter house 
near Ellesmere Island, the author discovered 
links of medieval chain mail and other Norse 
artifacts suggesting that early Viking voyages 
ranged 500 miles farther north than previously 
thought. 

2242 THORSON, J. - 1983 
Archeology digs key to the past; news/north~ 
vol. 38, 2nd issue, Friday, June 24, 1983, pp. 
All and Al3. 
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2243 DAVIES, P.V. - 1981 
Final Field Report, P.C . S.P. Survey M'Clintock 
Channel, Proj. File No. 5452-7324, February
April 1981; Fisheries and Oceans~ Canadian 
Hydrographic Serv., Central Region, internal 
report, 34 p. 

The two-year project to survey M'Clintock Chan
nel, Larsen Sound and Franklin Strait was com
pleted this year. The survey started on Feb
ruary 20, 1981 and ended on April 27, 1981, 
for a total of 67 days in the field. 

2244 MacDOUGALL, J.R. - 1982 
Final Field Report, P.C.S.P. Survey Prince of 
Wales Strait, Proj. File No. 5452-7324; Fish
ries and Oceans, Canadian Hydrographic Serv., 
Central Region, internal report, 27 p. 
This report covers the 1982 Polar Continental 
Shelf Project survey of Prince of Wales Strait. 
Four Bell 206B helicopters flew a total of 
1200.2 hours between March 4 and April 24 sup
porting bathymetric and gravity operations. A 
total of 12877 spot depths were collected on 
a 1000 metre grid and 287 gravity observations 
obtained on a six kilometre grid. These ob
servations were collected over the entire 
strait. 
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2245 SOBCZAK, l.W. - 1979 
0 Bathymetry of the Arctic Ocean north of 85 N 

latitude- reply; Tectonophysics, vol. 60, pp. 
297-302. 
The purpose of my original letter was to com
pare a portion of the bathymetric map published 
by Heezen and Tharp with a newly compiled and 
updated bathymetric chart and to point out 
significant differences in morphology and posi
tioning, and not merely minor variations in 
contours. Figure 1 has been modified to take 
into account Monahan's comments regarding miss
ing and mislabelled contours, a submarine track, 
and a sounding location. Additional modifica
tions have been made to Fig. 1 based on ice is
land T3 and British submarine Sovereign data. 
This modified chart is one of 22 charts used to 
compile an Arctic Ocean bathymetric map at a 
scale of 1:7,500,000. The latter has been com
piled from nearly l/4 million digitized water 
depths, about 7 million values in analog form 
and several thousand values taken from plott
ing sheets. 

2246 WEBER, J.R. - 1983 
Maps of the Arctic Basin Sea Floor: A History 
of Bathymetry and its Interpretation; Arctic, 
vol. 36, no. 2, pp. 121-142. LOREX CONTR. NO. 
ZJ. 
The histo r y of oceanographic exploration of the 
Arctic Ocean bas i n from the beginning of this 
century to the present is summarized. Soviet, 
U.S. and Canadian contribut i ons after World War 
11 are descr i bed in some detail including sound
ing methods and navigational techniques. The 
major bathymetric charts of the Arctic Ocean 
basin from 1954 on are discussed. Comparison 
of the LOREX bathymetric map with other maps 
reveals that the lomonosov Ridge is accurately 
positioned on early Soviet maps but is grossly 
in error on later U.S. and Canad i an maps. It 
is shown that map makers relied too much on 
early U.S. submarine data (the only such data 
that were declassif i ed) and that the latest 
General Bathymetric Map of the Oceans (GEBCO) 
is therefore suspect of being inaccurate in 
areas where publicly available sounding data 
are scant. 
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2247 ALLEN, l. - 1982 
Bird migration and nest i ng observations, wes
tern Victoria Island, N.W . T., June 1980; Go vt. 
N.W.T., Can. Wildl. Serv. internal report, 61 p. 
In 1979, Polar Gas ltd. announced that they 
were considering construction of a gas pipeline 
from the High Arctic to southern markets. The 
pipeline would cross western Victoria Island, 
an area of the Arctic where there was practi
cally no published information on birds. In 
1980, the Canadian Wildlife Service initiated 
a study to obta i n preliminary data on spring 
migrating and nesting birds on western Victoria 



Island. The study was intended to help iden
tify what further bird studies would be needed 
if a specific application for a gas pipeline 
was filed in the future. The project was 
funded by the Canadian Wildlife Service with 
logistical support from Polar Continental 
Shelf Project of Energy, Mines and Resources. 
The study consisted of a spring migration watch 
and a set of aerial surveys for nesting birds. 
The migration watch was conducted at Cape Lam
bert in Dolphin and Union Strait from 6 to 9 
June 1980 to record the migration of birds 
through the strait and their use of the near
by polynia. The aerial surveys for nesting 
birds were conducted from 23 to 29 June on 
western Victoria Island along the proposed 
Polar Gas pipeline route and along much of the 
adjacent coastline, cliffs and river valleys. 

About 98 ~ of the birds observed during the mi
gration watch at Dolphin and Union Strait were 
ducks, most of which were Common Eiders, King 
Eiders and Oldsquaws. Geese accounted for 
about 1% of the sightings, while the remaining 
1% consisted primarily of loons, jaegers, 
gulls and terns. The highest count occurred 
on 10 June when we observed over 20,000 birds. 
Approximately 18,400 of the~e birds were Com
mon Eiders, and nearly all were feeding or 
resting on the polynia, rather than in 
flight. 
Most of the birds migrating through Dolphin 
and Union Strait flew parallel to the coast 
in either a southeasterly or northwesterly 
direction. Species moving primarily south
east were the Brant, Common Eider, Oldsquaw, 
Rough-legged Hawk, Short-eared Owl, Pomerine 
Jaeger and Sabine's Gull. The majority of 
Whistling Swans and Parasitic Jaegers migra
ted towards the northwest. Nearly all flocks 
of migrants in flight, regardless of species, 
contained less than 10 birds. Where there 
were sufficient data and a definite trend, the 
timing of migration for each species was esti
mated. Early migrants which weremore abundant 
prior to mid-June included geese, jaegers, 
shorebirds and Short-eared Owls. Late migrants 
more common after 10 June, were loons, Arctic 
Terns and King Eiders. 

The aerial surveys confirmed the importance of 
the polynia at Dolphin and Union Strait as a 
staging area for sea ducks during spring migra
tion (64.8 ducks/km 2

). The lead off Cape Bar
ing at the mouth of Prince Albert Sound also 
harboured a large concentration of staging sea 
ducks (46.2 ducks/km 2 ). In addition, the Kag
loryuak River mouth and several other stream 
mouths in Prince Albert Sound had small flocks 
of staging ducks. 
The aerial survey of cliffs between Holman and 
Minto Inlet indicated that this area is impor
tant. 
The highest overall density of nesting birds 
generally occurred in lowland areas where there 
was continuous vegetative cover and numerous 
ponds. More specifically, these were the low
lands adjacent Dolphin and Union Strait {5.9 
birds/km 2 ), Prince Albert sound (6.4 birds/km 2 ) 
and Richard Collinson Inlet (4.8 birds/km 2 ), 

as well as the Kagloryuak River valley (3.8 
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birds/km 2
) and the islands at the mouth of the 

river (10.0 birds/km 2 ). The most common species 
of waterfowl and their preferred nesting habi
tat were as follows: the Whistling Swan and 
Canada Goose which nested in relatively high 
densities wherever there were well-vegetated 
lowlands on the southern half of western Vic
toria Island; the Brant and Common Eider which 
nested on the islands in Dolphin and Union 
Strait and on the islands at the mouth of the 
Kagloryuak River; the King Eider which nested 
on inland lakes throughout western Victoria Is
land, and particularly in the Kagloryuak River 
Valley; and the Oldsquaw which was most abundant 
in well-vegetated coastal areas, but also nested 
in moderate numbers on the inland lakes of Dia
mond Jenness Peninsula. Several colonies of 
Arctic Terns, Glaucous Gulls, Thayers/Herring 
Gulls and Sabine's Gulls were noted as well 
during the aerial surveys. 
The densities obtained for birds nesting on 
western Victoria Island were compared to those 
recorded during a similar study conducted in 
the Keewatin District in 1976 and 1977. Gene
rally, western Victoria Island had lower den
sities of nesting birds than the District of 
Keewatin. Victoria Island had high concentra
tions of spring staging sea ducks in the poly
nia at Dolphin and Union Strait and in the lead 
off Cape Baring. 

2248 BARRY, S.J., and BARRY, T.W. - 1982 
Sea-bird surveys in the Beaufort Sea, Amundsen 
Gulf, and Prince of Wales Strait, 1981 season; 
Env. Can., Can. Wildl. Serv. internal report, 
52 p. 

Nine surveys of sea-birds were flown along the 
water's edge of the Beaufort Sea, Amundsen Gulf, 
and Prince of Wales Strait during late May 
through September 1981 to compare with similar 
flights in 1980 and to locate the major nesting 
and brood-rearing areas of common eiders. The 
Beaufort Sea in 1981 had areas with less open 
water for spring migrants than in 1980, al
though Amundsen Gulf was nearly ice-free. Den
sities of sea-birds in spring migration were 
higher in the restricted open leads; later, 
however, the densities of molting sea-ducks 
were generally lower. Nevertheless, the areas 
of bird concentration remained the same as the 
year before. The 1981 surveys allowed impor
tant habitat for sea and coastal birds to be 
evaluated. 

2249 BIRKHEAD, T.R., and NETTLESHIP, D.N. -
1980 

Reproductive strategies in Brunnich's Guille
mot uria romvia L.: the effect of egg size 
and laying date on reproductive success; Can. 
wirdz. Serv., Bed. Inst. Ocean., Report No. 
88, 28 p. 

(1) The effect of egg size and laying date on 
the fledging weight of Brunnich's Guillemot 
chicks was examined at Cape Hay, Bylot Island 
and Coburg Island, N.W.T., Canada. 
(2) Three sets of data showed that there was 
a seasonal decline in egg volume. 
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(3) Egg volume was correlated with weight and 
size (wing length) of chicks soon after hatch
ing. Partial correlations indicated that lar
ger eggs give rise to heavier, but not larger 
chicks . 
(4) Chicks hatched early in the season fledged 
at heavier weights than late hatched chicks. 
Hatching weight contributed significantly to 
this effect, but other factors (e.g. calorific 
intake) were probably also important. 
(5) A model, based on a multiple regression of 
the effects of hatching weight and hatching 
date on fledging weight, shows the possible 
combinations of egg size and timing of breed
ing while maintaining a constant fledging 
weight. 
(6) Data on the replacement interval and size 
of replacement eggs suggests that females 
which are unable to lay on time may do better 
(in terms of fledging weight of their chick) 
to minimize the delay in laying by producing 
a small egg early, rather than delay laying in 
order to produce a larger egg. This is be
cause the y are unable to lay down nutrients in 
the ovarian follicle at a fast enough rate to 
make a delay worthwhile. This suggests that 
the seasonal decline in egg size is an adaptive 
response to a seasonal deterioration in envi
ronmental conditions. 

2250 BOND, W.A. - 1982 
A study of the fish resources of Tuktoyaktuk 
Harbour, southern Beaufort Sea coast, with 
special reference to life histories of ana
dromous coregonids; Fish. and Oaeans, Fish. 
Aquat . Sci. Can. Tech. Rep. No. 1119, 97 p. 
The fish fauna of Tuktoyaktuk Harbour and the 
adjacent waters of Kugmallit Bay was sampled 
between July 1979 and March 1981, to document 
seasonal movement patterns i n the vicinity of 
Tuktoyaktuk, to define the purpose of these 
migrat ions, and to acquire baseline data on 
the age and growth characteristics, sex ratio 
and maturity, and food habits of the various 
fish species. 

Fifteen fish species, representing eight fami
lies, were identified from gillnet and seine 
catches. Seines produced the most fish, 
accounting for 63.8% of the total catch. 
Overall, samples were dominated by six anadro
mous species which accounted for 71.4% of all 
fish taken. Among the anadromous forms lea st 
cisco predominated (43.8%), followed by Arctic 
cisco (26.8%), broad whitefish (13.7%), lake 
whitefish (7.6%), rainbow smelt (5.2%), and 
inconnu (2.7%}. Fourhorn sculpin was the 
most abundant (49.5%) of the six species con
sidered to be brackish water or marine forms. 
Other species in this group included starry 
flounder (19.1%), Pacific herring (16.1% ), 
Arctic flounder (12.8%), saffron cod (2.4%) 
and eelpout (0.1%). 

Results of the present study suggest that the 
anadromous coregonids occurring in the vicinity 
of Tuktoyaktuk are primarily non-spawning 
members of the migratory populations who se 
spawning sites are located in the Mackenzie 
River and its tributaries. Few sexually mature 
coregonids were captured. 
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Broad whitefish, lake wh itefish, and least cisco 
were seldom captured during the winter but were 
common in nearshore areas throughout the summer. 
The abundance of all three species increased 
greatly in early September, suggesting a move
ment from summer feeding areas to overwintering 
locations at that time. 
Tuktoyaktuk Harbour is a major overwintering 
area for Arctic cisco. A large migration of 
non-spawning c i sco entered the bay i n September 
and this species was abundant below the halo
cline throughout the winter. A migration out 
of the bay took place around the time of brea k
up. Some of the Arctic cisco leav i ng the bay 
at this time had matured sexually over the 
winter. 

The bay also appears to be an important over
wintering area for inconnu which leave shortl y 
after break-up for coastal feeding locat i ons. 
The other anadromous spec i es, rainbow smelt, 
appears inside Tukto yaktuk Harbour in mid-summer 
but does not overwinter there. 
Pacific herring enter Tuktoyaktuk Ha r bour in 
large numbers during the autumn. Herring over
winter in the bay, spawn in June, and appear to 
leave the bay i mmed i ate ly a f ter spawning. Four
horn sculpin (January), Arctic flounder (March), 
saffron cod (March), and starry f lounder (June
July) are also believed to spawn inside Tuktoy
aktuk Harbou r . 

Large numbers of young-of-the-year least cisco 
and Arctic cisco entered Tuktoyaktuk Harbour 
during July but the ir abundance decreased dur
ing August. 

2251 BOND, W.A., and ERICKSON, R.N. - 1982 
Preliminary results of a f is her ies study of two 
freshwater lake systems on the Tuktoyaktuk Pen in
sula, Northwest Territories ; Fish. and Oaeans, 
Can. Data Rep. Fish . Aquat. Sci. No. 348, 68 p. 
In 1981, the Department of Fisheries and Oceans 
commenced a two-year study of two lake systems 
draining into Tuktoyaktuk Harbour on the sou
thern Beaufort Sea coast. The purpose of the 
study was to determine the significance of 
these lake systems as f ish habitat, especially 
for anadromous coregonids. Thi s report presents 
preliminary data gathered during summer, 1981. 
A final report i s to be produced follow i ng com
pletion of t he study in 1982. 

Migrations of anadromo us broad whitef i sh, 
Co~egonus nasus (Pal l as), la ke whitefish, c. 
aZ.upeafo~mis (Mitchill), and leas t cisco, C. 
sa~dineZ.Z.a (Valenciennes) were documented in 
both streams. Fish movements wit hi n the streams 
were mon i tored using two-way counting fences. 
The fence on Mayog iak Creek was operated from 
14 June to 13 August while that on Fr eshwater 
Creek was run between 16 June and l September . 
At the fence sites data were collected describ
ing the numbers of migrant fish, diurnal and 
seasonal tim i ng of migrations , length-f r equenc y 
distribution, age and growth, sex and maturity, 
and food habits. 

Brief surveys were conducted on t hre e lakes in 
eac h watershed to gather info rmation on lake 
morphometry, water chemistry, benth ic inverte-



brates, zooplankton and to assess the impor
tance of these waterbodies as fish habitat. 

2252 BOOTHROYD, P.N. - 1983 
Preliminary assessment of potential environ
mental effects of the borealis iron ore deve
lopment proposal on birds of Melville Penin
sula, N.W.T.; Env. Can., Can. Wildl. Serv. 
Wpg., i nterna 1 report, 132 p. 

Vegetation communities in the Parry Bay area 
of Melville Peninsula, N.W.T. were segregated 
into 10 classes through a combined biophysi
cal and automatic computer classification 
approach using LANDSAT imagery. The colour
coded, 1:70 000 scale maps produced from the 
classification were used to prepare a deri
vative map showing the distribution of habi
tat most attractive to water-oriented birds 
in the Parry Bay area. 
Aerial surveys were conducted of the shore
fast ice edge in Parry Bay, along the shore
line from Hall Beach to Cape Jermain and 
along transects established in terrestrial 
areas of the Parry Bay region to determine 
the significance of the area to birds. A 
reconnaissance survey of the Ajaqutalik River 
was also flown. Results of the survey are 
discussed and areas within the study area 
which appear to be most important to loon, 
waterfowl and other bird species are descri
bed and mapped. 
A technique of environmental impact assessment, 
referred to as the Biophysical LANDSAT Techni
que, is described and used to assess the en
vironmental implications of developing the 
iron ore bodies near Roche Bay as proposed by 
Borealis Exploration Limited. The most sig
nificant potential impacts would result from: 
oil spills occurring in Roche and Parry bays, 
and especially south Foxe Basin and Hudson 
Strait; construction of a road from the mine 
development to Hall Beach; aircraft traffic; 
and hydroelectric development of the Ajaquta
lik River. Studies are recommended to provide 
the data necessary for evaluation of these 
impacts and for minimizing the adverse effects 
of the project on birds. 

2253 BRUEMMER, F. - 1 981 
Two Weeks in a Polar Bear Prison; Audubon~ 
November 1 9 81 , p p . 2 8- 3 7 . 

A forty-five-foot tower stands on the esker, 
topped by a tiny hut, our home for the next 
two weeks. While we haul our provisions up, a 
polar bear shambles along the esker toward us. 
He walkr slowly, ponderously. He stops, raises 
his elegant, triangular head; sniffs, weaving 
slightly from side to side; then shuffles on. 
He is a young male, high-rumped and low-shoul
dered, his long fur deep yellow in the gloomy 
evening light. He seems neither afraid nor 
aggressive, just intensely curious. 

2254 BRUEMMER, F. - 1984 
Nature's laboratory in a High Arctic oasis; 
Can. Geographic, Feb/March 1984, pp. 34-40. 
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MUCH OF THE High Arctic is a desert, as dry or 
drier than the Sahara, a harsh, cold and nearly 
barren land. Yet within this austere polar 
desert there are oases where plants grow in 
profusion and animals abound, islands of colour 
and life surrounded by desolation. These oases 
are rare and usually small. In the far North 
they cover less than 11 of the land surface. 
Perhaps the best known and most intensively stu
died of these High Arctic oases is the Truelove 
Lowland. 

2255 CORNISH, B.J., and ALLEN, D.L. - 1983 
Waterbird surveys of McKinley Bay, Northwest 
Territories, 1982; Govt. N.W. T ., Can. Wildl. 
Serv., Report prepared for Can. Wildl. Serv., 
Ind. Affairs & North. Dev., Dome Petroleum Ltd., 
& Gulf Canada Resources Inc., January 1983, 
1 0 5 p. 

In anticipation of development of a medium draft 
harbour in McKinley Bay to support future oil 
and gas production in the Beaufort Sea, a study 
to monitor the abundance and distribution of 
birds in McKinley Bay was initiated in 1981. 
In order to obtain information on the natural 
year to year fluctuations in the number of birds 
that use McKinley Bay, the three aerial surveys 
that were done in 1981 were repeated in 1982. 
Hutchison Bay was added to the study as a con
trol. Additional surveys by helicopter, boat 
and foot were done in 1982 to facilitate inter
pretation of the results of the aerial surveys. 
More specifically, these additional surveys 
were intended to determine the species composi
tion of birds in McKinley Bay, the timing of 
the moult of diving ducks in the bay, and the 
effect of tides, wind or time of day on the 
distribution of ducks in the bay. 
The fixed-wing aerial surveys conducted in 
1982 at both McKinley and Hutchison bays occur
red on July 20, July 30 and August 10. The 
population of diving ducks at McKinley Bay on 
the marine component was estimated to be 6697 
± 2058 (standard error) on July 20, 6621 ± 1036 
on July 30 and 12 433 ± 1639 on August 10. At 
Hutchison Bay the population estimates for 
these dates were 6311 ± 1658, 3944 ± 871 and 
13 465 ± 3075 diving ducks respectively. When 
a statistical comparison was carried out for 
the August 10 surveys there was no significant 
difference in the number of diving ducks using 
McKinley Bay in 1982 compared to 1981 (p<0.05), 
with the exception of scaup which were less 
common in 1982. 

Oldsquaw and scoter were the most common spe
cies of diving duck observed in both bays in 
1982. During most aerial and boat surveys, 
they accounted for more than 85 percent of the 
diving ducks. Numbers of Oldsquaw increased 
by a factor of eight between July 20 and August 
10 at McKinley Bay and doubled at Hutchison Bay. 
This influx of Oldsquaw, which occurred pri
marily in early August, probably represented 
failed nesting females. During the same period 
scoters showed only a slight increase in number 
in McKinley Bay, although numbers doubled at 
Hutchison Bay. 

At McKinley Bay, most eider were seen in the 
Atkinson Point area between July 24 and August 
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10. A peak number of 370 eider was observed 
on August 4. Most of the eider at McKinley 
Bay were females, and both King and Common 
eiders were identified. These eider were 
likely staging or resting while in migration 
westward to the Chukchi Sea to moult. 
Large numbers of Greater Scaup moved into Mc
Kinley Bay after August 14. The highest count 
(238) occurred on August 24, the last day of 
surveys. The scaup were mostly male and it 
was speculated that they had already comple
ted their wing-moult. 
Brant and White-fronted Geese were identified 
at both bays, with Brant being the more com
mon species. A density of 5.12 geese/km 2 was 
observed on the terrestrial component on 
August 10 at McKinley Bay. Fewer geese were 
observed at Hutchison Bay (2.33 geese/km 2 ). 

Increasing numbers of Brant (flocks of up to 
250) moved into McKinley Bay after August 10 
to rest and feed on the tide flats. Migrant 
flocks of Brant flying west were first noticed 
August 15, while similar flocks of Snow Geese 
were not seen until August 22. About 30 
Whistling Swans were seen in the lagoon south 
of McKinley Bay throughout the summer. 
No consistent trends were found to relate the 
distribution of diving ducks in McKinley Bay 
to tidal phase. However, it was noted during 
surveys that Oldsquaw tended to form larger 
flocks in the evening. It was also noted that 
there were more diving ducks on the south side 
of the Atkinson Point spit when the winds were 
from the northwest and northeast than from the 
southeast. 
Flocks of seater were consistently found at 
the south end of McKinley Bay on aerial sur
veys. Concentrations of ducks, mainly Old
squaw, were also observed south of the spit 
at Atkinson Point. 
The peak period of wing-moult for Oldsquaw was 
from the last week in July to the third week 
in August. Seater moulted later, for many 
were still apparently flightless when the 
study ended on August 24. 
The effect of factors such as the weather, sea 
state and flock size on the detectability of 
ducks during aerial surveys is discussed. 

2256 CORNISH, B.J., and DICKSON, D.L. - 1984 
Waterbird surveys of McKinley Bay, Northwest 
Territories, 1983; Env. Can., Can. Wildl. Serv. 
Report prepared for Can. Wildl. Serv., Dome 
Petroleum Ltd., and Ind. Affairs & North. Dev. 
January 1984, 64 p. 

In anticipation of development of a medium 
draft harbour in McKinley Bay to support future 
oil and gas production in the Beaufort Sea, a 
study to monitor the abundance and distribution 
of birds in McKinley Bay was initiated in 1981 
and continued in 1982 and 1983. Emphasis was 
placed on determining the natural annual fluc
tuation in numbers of moulting diving ducks. 
In 1982 and 1983, Hutchison Bay was also sur
veyed as a control. 
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The aerial surveys in 1983 were conducted on 
August 5, 6 and 8. On August 5, the day when 
survey conditions were best, the number of div
ing ducks at McKinley Bay was estimated to be 
12 799 ± 2299, while at Hutchison Bay on the 
same day the estimated number was 13 635 ± 2488 
diving ducks. Scoter and Oldsquaw, in that 
order of abundance, were the two most common 
species observed at both bays. 
No significant change in the total number of 
diving ducks at either bay was detected (p>0.05) 
between the years 1981, 1982 and 1983. How
ever, significantly more scaup were present in 
McKinley Bay on August 10, 1981 than on August 
10, 1982 or August 5, 1983 (p<0.05), and there 
were significantly more scoter on August 5, 
1983 than on August 10, 1981 (p<0.05). The 
variation in the number of moulting scoter and 
scaup seen in McKinley Bay between the three 
years may be related to the timing and success 
of breeding each year. 

In 1983, as in previous studies at McKinley Bay, 
concentrations of diving ducks were consistently 
seen in the area south of the spit at Atkinson 
Point. The highest concentrations of scoter 
were seen at the south end of the bay. Unlike 
other years, concentrations of diving ducks were 
also seen just south of the artificial island in 
1983. 

Brant, Greater White-fronted Geese, and Tundra 
Swans were observed at both bays, primarily on 
the terrestrial component. At McKinley Bay, 
geese occurred especially in the small embay
ments near Atkinson Point and on the lagoon 
system south of the bay, whereas swans were 
widely scattered on lakes and ponds as well as 
on the lagoon. 

2257 DICKMAN, M., and OUELLET, M. - 1982 
Limnological characteristics and origin of a 
hypersaline meromictic, high arctic lake; 
Pota:r> Cont. Shetf P:r>oj., internal report, 42 p. 

The main characteristic of a meromictic lake 
is its incomplete circulation during isothermal 
periods. This results in a permanent anoxic 
condition in its monimolimnion. Walker and 
Likens have recently reviewed the typology of 
meromixis, principally as a function of their 
water circulation patterns. The permanent 
stratification of the water column generally 
tends to get stronger with time and the con
stant accumulation of electrolytes in the moni
molimnion results in a build up of a chemical 
gradient which has a profound effect on the 
biotic communities. The continuous loss of 
nutrients from the uppermost layers (mixo
limnion) results in the low productivity 
(oligotrophy) of many meromictic lakes. 

The absence of benthic organisms below the 
bottom of the chemocline eliminates the pos
sibility of sediment bioturbation making mero
mictic lakes attractive for paleolimnological 
research. 

The main objectives of the present study were 
to broaden our knowledge of the chemical and 
biological nature and origin of this unusual 
lacustrine environment and to determine the 



impact of subsurface {25m) discharge of lead 
and zinc mine tailings on the lake's biota and 
water chemistry. 

2258 ENGLAND, J., KERSHAW, L., laFARGE-ENGLAND 
C, and BEDNARSKI, J . - 1981 
Northern Ellesmere Island: a natural resource 
inventory; Univ. AZ.ta., Report to Parks Can., 
237 p. 

Northern Ellesmere Island has a very diversi
fied physiography and ecology, much of which 
typifies the entire ranqe of environments founcl 
in the Canadian High Arctic. In addition, 
some of the natural themes in this area are 
unique such as the ice shelves of the northern
most coast and the rich ecology surrounding 
the interior thermal oasis of Lake Hazen. The 
landscape itself varies from coastal ' lowlands 
and spectacular fiords to the expansive Hazen 
Plateau which borders the abrupt fault scarp 
of the Grant land Mountains which in turn sup
ports extensive icefields and outlet glaciers. 
The area can be described as a true polar de
sert whose aridity concentrates its rich and 
essential ecological sites into small and 
widely dispersed pockets on the lands cape. 
Hence, although it has many aspects which 
would attract visitors it remains extremely 
vulnerable to a wide ran~ of disturbances 
which visitors would ironically produce. Con
sequently, there is a serious dilemma between 
a park for people and a park for the preser
vation of this very sensitive and unique en
vironment. Innovative, and perhaps by 'sou
thern' standards extreme measures of protec
tion, would likely be mandatory. The Executive 
Summary, which follows this introduction, dis
cusses these issues in greater detail. 
Due to the many noteable aspects found in this 
area it has long been recognized that it is 
deserving of special status and protection . 
Such recommendations have come from private 
individuals, the Canadian Wildlife Service and 
the International Biological Project. During 
1979/80 Parks Canada designated northern 
Ellesmere Island as an area of interest within 
Natural Region 38 and requested that a natural 
resource inventory be undertaken, concentrat
ing on the area surrounding Lake Hazen. 
As a result, this report is aimed at fulfill
ing the following objectives: 1) To describe 
the geology, physical geography, flora, fauna 
and human history of the study area; 2) To 
map and classify the vegetation types a~d ec~
logical unit s of the study area; 3) To 1dent1fy 
outstanding features and areas that might be 
critical to the management of a national park 
that includes all or a part of the study area; 
4) To identify and propose boundaries for a 
preserve that might operate effectively under 
National Park policy. 

2259 FALLIS, B.W . - 1982 
Trace metals in sediments and biota from 
Strathcona Sound, NWT; Nanisivik Marine Moni
toring Programme, 1974-1979; Fish. and Oceans 
Wpg., Can. Tech. Rep. Fish. Aquat. Sci. No. 
1082, 39 p . 
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The development of the Nanisivik Mine resulted 
in the federal government initiating a programme 
to monitor changes in trace metal concentrations 
in sediments and biota in Strathcona Sound, NWT. 
The first set of post-operational samples since 
commencement of product ion at the mine in Octo
ber , 1976 were collected in August, 1979. Analy
tical results indicate that concentrations of 
lead, zinc, cadmium and arsenic in sediments, 
seaweed (Fuaus vesiauZ.osus) and molluscs (Mya 
t~uncata) i n the vicinity of the marine terminal 
(station 3) have increased relative to pre-ope
rational concentrations. Concentrat i ons of lead, 
zinc and arsenic i n sea urchins, (St~ongyZ.oaen
t~otus d~oebaahiensi s) at station 3 have also 
increased; however, the postopera tional cadmium 
concentration in sea urchins was slightly less 
than that recorded prior to production. Increa
ses relative to preoperational concentrations 
at station 3 were as follows: mean lead concen
trations in sediments, Fuaus and Mya rose by 
56.0, 57.4 and 1.09 ~g/g, respectively, repre
senting 3.8, 28.3 and 1.92 times pre-operational 
values, while the concentration in sea urchins 
rose from below the l im it of detection to 23.9 
vg/g. Mean zinc concentrations in sediments, 
Fuaus, StrongyZ.oaent~otus and Mya rose by 595, 
405, 213 and 283 vg/g respectively, equivalent 
to elevations of 4.8, 5.6, 4.3 and 3.7 t i mes 
pre-operational values . Arsenic concentrations 
rose 5 . 4, 10.1, and 0.2 ug /g respectively in 
sediments, Fucus and StrongyZ.oaent~otus, equi
valent to 2 .4, 1.4 and l .l times pre-operatio
nal values, respectively. 

Concentrat ion s of lead, z i nc, cadmium, arsenic 
and mercury in Ser~ipes g~oenZ.andiaus from 
station 3 increased 2.99, 97.4, 0.92, 4.32 and 
0.11 vg/g, (19.7, 2.3, 1.9, 1.7 and 4.7 times) 
respectively, between 197 5 and 1979. Metal 
concentrations in Cardium aiZ.iatum also showed 
an increase at station 3 during the same time 
period with lead, zinc, cadmium, arsenic and 
mercury elevations of 0.37, 33.8, 218, 3.37 
and 0.11 vg/g, equivalent to increases of 1.4, 
1.7, 2.4, 1.7 and 2.2 times pre-operational 
levels, respectively. 

Comparison of 19 79 Fuaus meta l concen t rations 
at stations 1 and 2 to Bohn's (1979) 1975 pre
operational concentrations at comparable sta
tions, indicated highly significant differences 
(P~O.Ol) in cadm i um and zinc concentrations at 
station l and a sign i ficant difference (p~0.05) 
in the concentration of z i nc at stat i on 2. Lack 
of pre-operational data from other stations in 
the Sound prevented assess i ng the extent to 
which trace metals in biota at other stations 
have changed. Analytical results from samples 
collected in subsequent years should provide 
an indication of the zone of influence result
ing from trace metal inputs to Strathcona 
So und . 

Concentrations of lead and zinc in StrongyZ.o
aent:r•otus and zinc concent ra tions in Mya in 
the vicinity of the marine termina l (station 
3) currently exceed the maximum recommended 
levels {1.0 ~g/g Pb, 100 vg/g Zn) for marine 
animal products established by the Ca nadian 
Food and Drug Directorate . Correlations be
tween dry weight of soft tissues, shell height, 
width, and length and metal concentrat i on in 
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Mya truncata and dry weight, test height, 
width, and metal concentration in Strongyl o 
centrotus droebachiensis, showed no consis
tent pattern with respect to the various sta
tions sampled and thus prevented predictions 
of future concentrations which may be attai
ned in these species. Continued inputs of 
trace metals to Strathcona Sound may result 
in elevation of biota concentrations to 
threshold levels at station 3 (and possibly 
other stations), beyond which further ele
vations will be less likely. The toxicolo
gical and physiological consequences of such 
threshold trace metal levels on biota in 
Strathcona Sound are unknown. 

2260 FALLIS, B.W., KLENNER, W.E., and KEMPER, 
J.B. - 1983 

Narwhal surveys and associated marine mammal 
observations in Admiralty Inlet, Navy Board 
Inlet, and Eclipse Sound, Baffin Island, 
N.W.T., during 1974-1976; Fish. and Oceans, 
Wpg., Can. Tech. Rep. Fish. Aquat. Sci. No. 
1211, 24 p. 

Reconnaissance and systematic surveys were 
flown in Admiralty Inlet and adjacent waters 
during the open water season from 1974 to 
1976 to determine marine mammal utilization 
patterns. An estimate of 9 683 narwhal (Mono
don monoceros) in central Admiralty Inlet was 
recorded on 28 July 1975 with a subsequent 
decline in numbers in August. In 1976, nar
whal utilization was less than the level ob
served in 1975 with an estimated 1 614 whales 
present on 14 August. Aerial surveys indi
cated substantial variations in the timing of 
narwhal movement into Admiralty Inlet between 
1975 and 1976. Fluctuations in the number of 
narwhal utilizing Admiralty Inlet between and 
within seasons were also recorded. Beluga 
(Delphinapterus leucas) were uncommon in the 
study area during both years. On 28 July 
1975, three bowhead whales (Balaena mystice
tus) were observed in central Admiralty Inlet. 
Narwhal utilized bays and inlets on the east 
side of Admiralty Inlet infrequently during 
both 1975 and 1976 but were observed in the 
central portion of Strathcona and Adams sound 
on occasion. Harp seals (Phoca groenlandica) 
were very abundant in 1975 but a decrease in 
size of groups and frequency of occurrence of 
groups indicated lower utilization of central 
Admiralty Inlet by harp seals in lg76. 

2261 FREEDMAN, B., and SVOBODA, J. - 1982 
Populations of Breeding Birds at Alexandra 
Fjord, Ellesmere Island, Northwest Territo
ries, Compared with Other Arctic Localities; 
Can. Field-Naturalist, vol. 96, no. 1, pp. 
56-60. 
Populations of breeding birds of a 1200 ha 
high Arctic oasis at Alexandra Fjord, Elles
mere Island, N.W.T. (78°53'N, 75°55'W) were 
153 pairs (12.8 pr/100 ha) in 1980, and 164 
pairs (13.7 pr/100 ha) in 1981. An average 
of 77% of the breeding birds were Snow Bunt
ings (Plectrophenax nivalis),Baird's Sandpipers 
(Calcarius lapponicus), Hoary Redpolls (Car-
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dueZis hornemanni), Lapland Longspurs (Calca
rius lapponicus), and Arctic Terns (Sterna 
paradisaea); smaller numbers of five other 
species made up the rest. The total breeding 
bird density was similar to those reported 
for other high Arctic oases, but much lower 
than for most low Arctic localities, where 
productivity is higher. 

2262 FRISCH, T. - 1983 
Ivory Gull Colonies on the Devon Island Ice 
Cap, Arctic Canada; Arctic, vol. 36, no. 4, pp. 
370-371. 
Four small Ivory Gull colonies have been found 
on nunataks on the ice cap of eastern Devon 
Island. Mainly on the basis of their simila
rity to known breeding places of the Ivory Gull 
on Ellesmere Island, all four sites are believed 
to be those of nesting colonies - the first to 
be reported from Devon Island. 

2263 GASTON, A.J. - 1982 
Migration of Juvenile Thick-billed Murres 
through Hudson Strait in 1980; Can. Field-Natu
ralist, vol. 96, no. l, pp. 30-34. 

Aerial surveys carried out in September 1980 
suggested that, after leavin~ the large colonies 
at Digges Sound (62°35'N, 77 40'W), Thick-billed 
Murre Uria lomvia chicks, each with a parent, 
dispersed slowly during the first l-2 weeks, but 
then migrated through Hudson Strait at a rate 
in excess of 40 km/day- 1

, passing the eastern 
entrance to the Strait within a month of leav
ing the colony. 

2264 GASTON, A.J. - 1982 
On the seabirds of northern Hudson Bay; Natu
raZiste can., vol. 10g, pp. 895-903. Can. 
Wildl. Serv. Contribution No. 112, Studies on 
northern seabirds. 

The area of northern Hudson Bay and west Hud
son Strait supports the third largest seabird 
community in the Canadian Arctic, dominated by 
the thick-billed murre. The northern fulmar 
and the black-legged kittiwake, common else
where in arctic Canada, are absent here. Com
parisons of the ecology of these three species 
elsewhere suggest that lack of suitable con
centrations of food in west Hudson Strait and 
Hudson Bay accounts for the absence of fulmars 
and kittiwakes. 
Evidence from foraging ranges and the weight 
of chicks at fledging suggests that the popula
tion of thick-billed murres at Digges Sound is 
close to the limit of its food sources. Absence 
of competitors may enable density-dependent 
population regulation to respond more quickly 
to periodic density-independent mortality, hence 
allowing the population to respond rapidly to 
variations in the level of its food supplies. 

2265 GASTON, A.J., and NETTLESHIP, D.N.- 1981 
The Thick-billed Murres of Prince Leopold Is-
1 and; Env. Can., Can. Wi 1 dl. Serv. Monograph 
Series No.6, 350 p. 



The search on Prince Leopold Island was desig
ned and initiated as part of a major study pro
gram undertaken by the CWS on the distribution 
and ecology of seabirds in eastern Canada. The 
field study was to cover 5 years, beginning in 
1975 and ending in 1979, but it became neces
sary due to financial constraints to limit the 
project to 3 years, 1975-77. Our objective 
was to gather as much information as possible 
on the reproductive biology and ecological re
quirements of Thick-billed Murres breeding at 
a single location in Lancaster Sound, the gate
way to the Northwest Passage. We were concern
ed principally with aspects of ecology and be
haviour which might allow us to predict the 
effects of environmental changes, particularly 
those associated with human activities, and we 
also paid considerable attention to the evalua
tion of methods in the hope of formulating 
guidelines for future investigators. The study 
led us to speculate on the adaptive signifi
cance of many aspects of the species' ecology 
and we hope that these hypotheses will be use
ful in the generation of new ideas which can 
be tested in the field. 
In Chapter I, we identify the general features 
of the study area and our approach to the in
vestigation. Chapter II describes the pattern 
of attendance at the colony and associated be
haviours displayed by the various age cohorts; 
we also outline the methods used to determine 
the size of the breeding population. In Chap
ter III, we analyse the timing of breeding and 
the levels and determinants of reproductive 
success both within and between years. Chapter 
IV describes egg size and colour, and features 
of chick growth and diet. Chapter V reviews 
the morphology and diet of adults, and out
lines foraging and food-finding characteristics 
of the population. In Chapter VI, we inte
grate and synthesize the information given in 
the preceding chapters and review more gene
rally our views of the biological properties 
of Thick-billed Murres in Lancaster Sound and 
the selective forces that shape and limit their 
specialization and prospects for the future. 
The appendices include details of critical 
parts of the study (e.g., study plot photos) 
and much of the raw data (daily counts, 
breeding performance, climatic conditions, 
etc.) gathered over the 3 years of study. These 
are intended to provide: (l) a comprehensive 
baseline for accurately monitoring population 
levels (size, status, and productivity) of 
murres over both the short and long terms in 
a way that enables biologists and wildlife 
managers to identify species' problems and res
ponsible factors (natural and man-induced), 
and (2) an opportunity for making direct com
parisons with populations examined elsewhere, 
as well as using the data to re-examine, test 
or develop new ideas. 

2266 GASTON, A.J., and NETTLESHIP, D.N. -
1982 

Factors determining seasonal changes in atten
dance at colonies of the Thick-billed Murre 
Uria Lomvia; The Auk, vol. 99, no. 3, pp. 
468-473. 

BIOLOGY 

A comparison of the interyear variation in 
attendance patterns of Thick-billed Murres 
(Uria Lomvia) with the variation in egg size 
and chick growth rates suggests that the number 
of birds in attendance at a murre colony at any 
time during the breeding season is determined 
principally by the availability of food in sur
rounding waters. This effect operates mainly 
through the behavior of a large floating popula
tion of prospectors. When food is abundant, 
numbers on the cliffs will be high because birds 
have plenty of time to spare. Conversely, when 
food is scarce, numbers will be low because 
birds must devote most of their time to feeding. 
Implicit in the hypothesis is the assumption 
that birds strive to maximize the amount of time 
that they spend at the breeding colony in order 
to improve their chances of acquiring and re
taining a breeding site. 

2267 GUNN, A. - 1982 
Muskox Ovibos mosahatus; in Wild Mammals of 
North America: Biology, Management, and Econo
mics, eds. J.A. Chapman and G.A. Feldhamer, 
The John Hopkins Univ. Press, Baltimore, 1147 
p., Chapter 51, pp. 1021-1035. 

The earliest names given by northern explorers 
to the muskox (musk or polar cattle, musk or 
arctic bison) emphasize its superficial resem
blance to members of the genus Bos. Although 
the generic name also refers to sheeplike as 
well as cattlelike traits, the muskox is now 
classified in the tribe Ovibosini, of the sub
family Caprinae. The closest living relative 
is the golden takin (Burdoraas taxicoLor), a 
goatlike mammal of the Himalayas. 

2268 GUNN, A., and MILLER, F.L. - 1982 
Muskox Bull Killed by a Barren-Ground Grizzly 
Bear, Thelon Game Sanctuary, N.W.T.; Arctic, 
vol. 35, no. 4, pp. 545-546. 

The carcass of an adult muskox bull (Ovibos 
mosahatus) killed by a barren-ground grizzly 
bear (Ursus aratos richardsoni) was found in 
the Thelon Game Sanctuary. It is suggested 
that adult muskox bulls along the Thelon River 
system have become prey for at least some 
grizzly bears that have learned to ambush them 
in dense vegetation. 

2269 GUNN, A., GLAHOLT, R., MILLER, F.L., and 
JINGFORS, K. - 1983 

Caribou behaviour, range use patterns and short 
term responses to helicopter landings on the 
Beverly calving ground, N.W.T., 1982; Govt. 
N.W.T., Wildl. Serv. File Report No. 30, 126 p. 

The exploration for minerals on the tundra 
ranges of migratory barren-ground caribou (Rang
ifer tarandus groentandicus) raised concerns 
about the potential effects of these activities 
on the well-being of caribou, especially on 
cows and calves. As a result, the Department 
of Indian Affairs and Northern Development 
implemented the Caribou Protection Measures 
which limit land-use activities just before 
and during the calving and post-calving periods 
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of the Beverly and Kaminuriak herds {15 May -
31 July). As an initial step to evaluating 
the Caribou Protection Measures and to deve
lop appropriate methodology for measuring some 
behavioural responses to man's activities, we 
field-tested a sampling design for recording 
undisturbed behaviour of cow-calf pairs on the 
Beverly calving ground in 1981 and 1982. Addi
tionally, we recorded the responses of cow-calf 
pairs to 16 helicopter landings. We landed 
950 ± 650 m, SD from the caribou, and shut 
down the helicopter for about 20 min before 
flying away. Observations of the same cari
bou after the helicopter landings indicated 
greater proportions of cows and calves were 
walking, trotting or galloping during post
disturbance than pre-disturbance. The fre
quency and duration of nursing was slightly 
less during the landing than before and after, 
but sample sizes were small as seven groups 
were totally and six groups were partially out 
of sight during the landing. We cannot eva
luate the consequences of displacing all or 
some of the caribou during 13 of the 16 land
ings. Any measurement of the short-term con
sequences to the population exposed to human 
activities is beyond the objectives and scope 
of this study . 

2270 HAIGH, J . C., LEE, L.J., and SCHWEINS-
BURG, R.E . - 1983 

Immobilization of polar bears with carfenta
nil; J. Wi'ldZ. Diseases, vol. 19, no. 2, pp. 
140-144. 
Sixty-four free-ranging polar bears (Ursus 
maritimusJ were immobilized using carfentanil 
at doses ranging from 1.0-38.0 ~g/kg (mean 20 
± 8 ~g/kg) . Induction was rapid {5 . 0 min)(n 
= 46) and the bears showed good muscle relaxa
tion. Respiratory rate was depressed (mean 
3.8 bpm) . The mean arousal after the admini
stration of narcotic antagonists was longer 
than 5 min. Recurrence of narcotic effects -
so called recycling - was seen in some bears 
and in a separate black bear trial was consis
tently observed in animals given doses of 10 
~g/kg or more of carfentanil. The rapid induc
tion, low drug volume and excellent muscle re
laxation related to carfentanil immobilization 
make this a potentially useful drug for polar 
bear immobilization. 

2271 HAVAS, M. , and HUTCHINSON, T.C. - 1982 
Aquatic Invertebrates from the Smoking Hills, 
N.W.T.: Effect of pH and Metals on Mortality ; 
Can. J. Fish . Aquat. Sai., vol. 39, no . 6, pp. 
890-903. 
Experiments were conducted on planktonic cru
staceans and insect larvae from acidic and 
alkaline tundra ponds at the Smoking Hills, 
N.W.T. to determine their tolerance to low pH 
and elevated levels of potentially toxic ele
ments, including Al. The crustaceans (Daphnia 
middendorffiana, Diaptomus arcticus, Lepidurus 
arcticus, Branchineata pa'ludosa), which are 
found only in alkaline ponds, died rapidly be
low pH 4.5. The insect larvae (Orthoa'ladius 
aonsobrinus and Limnephi'lus pa'l'lens) from the 
same alkaline ponds were able to survive for 
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extended periods at pH 3.5, though they do not 
occur in acidic waters at the Smoking Hills. 
The red chironomid (Chironomus riparius) is 
restricted to acidic ponds although it was able 
to survive not only at pH 2 .8, but also in pond 
water of pH 8.2. 

Water from an acidic pond (pH 2.8) was markedly 
more toxic to crustaceans than water from an 
alkaline pond (pH 8.2) when both were adjusted 
to pH 4.5. Elevated concentrations of aluminum 
may account for this additional toxicity of the 
acidic pond water. Levels reached 20 mg/L Al, 
and in experiments with Al, additions to the 
alkaline waters and to the acidic pond waters, 
after metal removal, caused toxicity to the 
crustaceans. 

The absence of crustaceans from acidic ponds 
at the Smoking Hills may be due to their ex
treme sensitivity to low pH . The similarly 
restricted distribution of certain of the in
sect larvae, in contrast, cannot be explained 
this simply . Metal concentrations in acidic 
ponds impose an added stress . Aluminum was 
founp to be the key additional factor to that 
of H+ ion concentration. 

2272 HAVAS, M., and HUTCHINSON, T.C.- 1983 
The Smoking Hills: natural acidification of 
an aquatic ecosystem; Nature, vol . 301, Jan. 
6, 1983, pp. 23-27. 

Spontaneous burning of bituminous shales at 
the Smoking Hills in the Canadian Arctic has 
produced intense acidic fumigations and strongly 
influenced the local tundra. The burns are of 
great antiquity . In an area of typically al
kaline ponds with pH above 8 . 0, ponds within 
the fumigation zone have been acidified below 
pH 2.0. Elevated concentrations of metals 
(aluminium, iron, zinc, nickel, manganese and 
cadmium) occur in these acidic ponds . Soils 
and sediments have also been chemically alte
red. The biota in the acidic ponds are cha
racteristic of acidic environments worldwide, 
in contrast to the typically Arctic biota in 
adjacent alkaline ponds. 

2273 HOBBS, L.J., and GOEBEL, M. E. - 1982 
Bowhead Whale Radio Tagging Feasibility Study 
and Review of Large Cetacean Tagging; u.s. 
Dept. Commerce, NOAA Tech . Memo. NMFS F/ 
NWC-21, 68 p. 

This report reviews marking and tagging tech
niques, their feasibility, success, and his
tory of employment on large cetaceans. Static 
tags, freeze branding, paint marking, natural 
marks, and sonic tags are discussed . Empha
sis is placed on radio tags . Three radio 
tracking systems and four types of radio 
transmitter attachments currently available 
for large cetaceans are evaluated and discussed. 

Results of a feasibility study using a VHF 
radio tracking system on bowhead whales are 
presented. On 20 and 21 August 1981 radio 
tags were deployed on two bowhead whales 
(Balaena mystiaetus) in the eastern Beaufort 
Sea {69°54'N x l32°12'W). From one whale, 



signals were received intermittently for 10 
min, the other, for one and one-half hours. 
Reliable dive-surface profiles of tagged 
whales from these transmissions were not pos
sible . However, dive-surface profiles are 
reported for a bowhead whale identifiable by 
natural marks. Efforts to relocate tagged 
whales from ship and three aerial receiving 
stations were unsuccessful. 
Aerial surveys were flown from 20 July 
through 12 September, initially to locate 
whales but ultimately to relocate and track 
tagged animals. Efforts to relocate tagged 
whales continued from 16 September through 13 
October in collaboration with a Bureau of Land 
Management bowhead survey team working in 
Outer Continental Shelf lease-sale areas. A 
brief radio transmission was received during 
one of these surveys but the presence of a 
tagged whale was unconfirmed by either further 
transmission or visual relocation. A record 
of all species of marine mammals sighted on 
surveys is presented. 

The development of a satellite-linked trans
mitter and requirements for a successful satel
lite tracking program are discussed. 

2274 HOPKY, G.E., and RATYNSKI, R.A. - 1983 
Relative Abundance, Spatial and Temporal Dis
tribution, Age and Growth of Fishes in Tuk
toyaktuk Harbour, N.W.T., 28 June to 5 Septem
ber 1981; Fish. and Oceans, Wpg., Can. Manuscr. 
Rep. Fish. Aquat. Sci. No. 1713, 76 p. 

A study of the fishes in Tuktoyaktuk Harbour, 
N. W. T., was conducted from 28 June to 5 Sep
tember, 1981. The objective was to provide 
additional baseline data prior to anticipated 
increases in industrial development within the 
harbour. Offshore areas were sampled with 
otter trawls and experimental gillnets at 
various depths. Inshore areas were sampled 
with experimental gillnets and trapnets. 
Twenty fish species were captured and included 
freshwater, marine and anadromous forms . Total 
numbers caught inshore, in both trapnets and 
gillnets, consisted predominately of corego
nids, particularly least cisco (Coregonus sar
dineZZa) and lake whitefish (C. cZupeaformis). 
In offshore gillnet catches, Pacific herring 
(CZupea harengus paZZasiJ and rainbow smelt 
(Osmerus mordaxJ were predominant. Otter 
trawl catches were dominated by rainbow smelt, 
least cisco and Arctic cisco (C. autumnaZis). 
Bottom otter trawls also captured large num
bers of zoarcids (eelpouts) and lumpenids 
(blennies) . 

Total catch-per-unit-effort (CPUE) for all 
species combined was greatest in the north 
harbour area for all gear types. In offshore 
gillnets, total CPUE was higher at midwater 
than at the surface or bottom This was lar-
gely the result of a midwater concentration of 
Pacific herring and rainbow smelt. Seasonally, 
total trapnet CPUE in the north harbour decli
ned from mid-July to September, while in the 
south harbour it was relatively more constant. 
Highest in- and offshore gillnet, and otter 
trawl CPUE was observed in early July and late 
August. 

BIOLOGY 

Species specific length-frequency distributions 
are indicated by gear and season, with results 
suggesting that for certain species, particularly 
the coregonids, there was gear-specific size 
selection. Length at age data, by sex, is pre
sented for the major species captured. Samples 
of Pacific herring were dominated by the four 
and eleven year old age groups. The blackline 
prickleback (AcathoZumpenus mackayi)population 
was dominated by three, six and thirteen year 
olds. Weight-length relationships are also pro
vided. 

2275 HSIAO, S.I.C. - 1979 
Sea Ice Microalgal Data from the Eskimo Lakes, 
1972 to 1974; Fish. and Oceans, Arctic Biologi
cal Station, Fish. Mar. Serv. Data Rep. No. 
146, 47 p. 

Sea ice microalgal collections, made during 
the late winter and spring of the years 1972 
to 1974 in the Eskimo Lakes , are tabulated 
quantitatively. Thirty-one genera and 104 spe
cies were identified; ice d i atoms comprised the 
largest group with 27 genera and 103 species. 
The sea ice microalgae were most abundant in 
late spring on the bottom of the sea ice. 

2276 HSIAO, S.I.C. - 1980 
Quantitative Composition, Distribution, Commu
nity Structure and Standing Stock of Sea Ice 
Microalgae in the Canadian Arctic; Aratia , vol. 
33, no. 4, pp. 768-793. 

One hundred and ninety-six {196) species of 
microalgae were identified from the annual shore
fast sea ice samples collected from the Cana
dian Arctic between November and June in the 
years 1971 to 1978. The d i atoms were represen
ted by 189 species (21 centric and 168 pennate), 
the flagellates by th ree species, the dinofla
gellates and chrysophytes by two species each. 
There were no blue-green algae . Species com
position and distribution are tabulated. The 
dominant species of the microalgal communities 
in the bottom of the ice different from those 
found elsewhere in the ice. 

The sea ice microalgal communities and standing 
stock started to develop in late fall at the 
time of ice formation . They grew very slowly 
through the winter months, exponentially in
creased in ear ly spring, reached a peak just 
prior to the thaw period in late spring or early 
summer, and declined rapidly in summer as ice 
melting occurred. Standing stock was greatest 
at the bottom of the sea ice, where it was one 
to two orders of magnitude larger than i n other 
parts of the ice column, and 50 to 500 times 
greater than in the phytoplankton in the under
lying waters . The ice communities consisted 
mainly of diatoms with a great majority of pen
nate forms. Large numbers of species and cells 
of diatoms were found at the bottom of the sea 
ice. Dinoflagellates, flagellates and chryso
phytes occurred in relatively low numbers except 
in a few cases when ice blooms were observed. 
During May most of the sea ice microalgal 
blooms occurred in the bottom of the ice except 
for Phaeoayst is pouchetii, whi c h occurred else
wher e in the ice. 
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Environmental factors controlling standing 
stock, growth and distribution of sea ice 
microalgae are discussed . 

2277 JINGFORS, K., GUNN, A., and MILLER, 
F.L. - 1982 

Behaviour and range use patterns of caribou 
on the Beverly Calving Ground, N.W.T . ; Govt. 
N.W.T., Wildl. Serv. File Rep. No. 22, 118 p. 

The exploration for minerals on the tundra 
ranges of migratory barren-ground caribou 
(Rangife~ tarandus groenZandiausJ raised con
cerns about the potential effects of these 
a~tivities on the well-being of caribou, espe
Clally on cows and calves. As a result, the 
Department of Indian Affairs and Northern De
velopment implemented the Caribou Protection 
Measures in 1978. These measures limited the 
activities of mining companies exploring for 
minerals just before and during the calving 
and post-calving periods of the Beverly and 
Kaminuriak herds (15 May- 31 July) . As an 
initial step to evaluating the Caribou Protec
tion Measures and to develop appropriate me
thodology for measuring some behavioural res
ponses to man-induced disturbance, we field
tested a sampling design for recording undis
turbed behaviour of cow-calf pairs on the 
Beverly calving ground in 1981. Activity bud
gets and the frequency of events that reflect 
the . strength of the cow-calf bond and that may 
be 1nfluenced by or indicative of disturbance, 
such as nursing and aggressive acts were recor
ded between 2-23 June. Patterns of range use 
in relation to snow melt and plant phenology 
were recorded . We emphasized rigorous defini
tions of behaviour categories and readily 
detectable classifications of range types 
under field conditions to reduce observer 
errors and to ensure repeatability . To be 
able to recognize behavioural responses to 
disturbance and to evaluate some of the short
term effects of human activities on cows and 
calves on the calving grounds, it is necessary 
to use the same study design during sampling 
periods involving exposure to foreign stimuli 
(helicopter landings and human activity on the 
ground). Findings and interpretations ~re pre
liminary and subject to change upon further 
an~lyses and evaluations. 

2278 KARASIUK, D.J., and BOOTHROYD, P.N. -
1982 

Preliminary environmental assessment of pro
posed harbour sites at McKinley Bay and Bail
lie Islands , Northwest Territories, Volume 1 : 
Migratory bird habitat and bird use, 1980; 
Govt . N. W.T . , Can . Wildl. Serv., 91 p . 

Aerial and ground observations of migratory 
bird use of McKinley Bay and Baillie Islands 
N.W . T. , were made during the summer of 1980 . ' 
Vegetat i on and ecological land classifications 
were d~veloped fo~ the two areas through aerial 
photo 1nterpretat1on, ground reconnaissance 
and consideration of classifications assembled 
by other researchers. 

2279 KARASIU K, D. J., and BOOTHROYD, P.N. -
1982 

Preliminary environmental assessment of propo
sed harbour sites at Mc Kinley Bay and Baillie 
Islands, Northwest Territories, Volume 11: 
Potential effects of harbour and associated 
development on wildlife; Govt. N.W.T.> Can. 
Wildl. Serv., 46 p. 

Possible implications to wildlife of the deve
lopment of harbour and marine terminal facili
ties at McKinley Bay and Baillie Islands, N.W.T. 
in conjunction with Beaufort Sea oil and gas 
production, are evaluated. Potential impacts 
are rated numerically assuming single company 
use (Dome Petroleum Limited) of each site. 
Measures for minimizing adverse environmental 
effects are recommended . 

2280 KERBES, R. H. - 1983 
Lesser snow goose colonies in the western Cana
dian Arctic; J. WiZdZ. Manage. , vol. 47, no . 2, 
pp. 523-526. 

Lesser snow geese ( Chen cae~uZesaens caeruZe
saens) nest in colonies in Arctic Canada and on 
Wrang~l Islan~, U.S.S.R . Because they are large, 
consp1cuous b1rds, snow geese are well suited 
to.census by aerial photography, especially 
wh1le they are concentrated on their nesting 
grounds. In 1973, I photographed the colonies 
of the eastern Canadian Arctic and estimated a 
total of over 1 mill ion nesting birds. In June 
1976, r photographed the western Canadian Arctic 
co~onies using similar methods . The purpose of 
th1s paper is to provide baseline data on the 
colonies that can be used in managing the popu
lation and its breeding habitat . 

2281 KERBES, R.H . , McLANDRESS, M. R., SMITH, 
G.E.J., BEYERSBERGEN, G. W. , and GODWIN, 
B. - 1983 

Ross' Goose and Lesser Snow Goose colonies in 
the central Canadian Arctic ; Can . J. ZooZ.> 
vol. 61, no. 1, pp. 168-173 . 

A total of 133 700 nesting Ross' Geese and 
Lesser Snow Geese (Anser ~ossii and Anser a. 
~aeruZesaensJ, in 30 colonies, were photographed 
1n the c~ntral Canadian Arctic, Queen Maud Gulf, 
N.W.T., 1n June 1976. Estimated species totals 
were 77 300 Ross' Geese and 56 40cr Lesser Snow 
Geese (of which 15% were blue phase). Species 
totals were calculated from a photographic cen
sus of all Ross' Geese and white phase Snow 
Geese combined with assumptions based on the 
estimated proportion of blue phase Snow Geese 
in each of the 10 largest colonies and the 
estimated proport i on of Ross' Geese in the 
largest colony . Compar i son with a previous 
visual nesting inventory suggested that from 
1967 to 1976 Ross' Geese doubled in number while 
Lesser Snow Geese increased fivefold. Nesting 
resources do not appear to be limited . 

2282 KINGSLEY, M.C.S., STIRLING, I., and CAL
VERT, W. - 1982 

The distribution and abundance of seals in the 
High Arctic, 1980-1981 ; Env. Can., Can. Wildl. 



Serv., Rep. for Arctic Islands Operating Advis. 
Com., DIANA, and Fish. and Oceans, 68 p. 

An extensive aerial survey was flown in 1980 
and repeated in 1981 to obtain information on 
the distribution of seals in Jones Sound, the 
Sverdrup Basin, the channels between the Parry 
Islands, the Parry Channel, Prince of Wales 
Strait, and northern Amundsen Gulf. The su~
vey was flown at 152m over north-south str1p 
transects 800 m wide spaced every 40' of lon
gitude, and between 21 June and 10 July, 
covering the peak period of seal haul-out. 
Hauled-out ringed seals, bearded seals and 
walruses were recorded; so were observations 
of polar bears, white whales and narwhals as 
well as records of weather, ice cover, and ice 
type. 
Investigation by multiple regression of the 
habitat associations of ringed seals showed 
preferences for annual ice, high ice cover 
and fast or cracking ice, and avoidance of 
deep water. Bearded seals appeared to prefer 
floe and rotten ice of moderate or low cover. 
Only one group of walruses was seen . 
The density of ringed seals was highest in 
Barrow Strait and Wellington Channel, and de
creased westward and northward; high densities 
were also recorded in northern Amundsen Gulf. 
In Jones Sound, the density was low. The two 
years of survey gave very similar distributions 
of density. 
Bearded seals were sparsely distributed over 
the earliest-opening annual ice areas in the 
east of the study area, with an apparent 
centre of abundance in the Belcher Channel
Penny Strait area. 

2283 KINGSLEY, M., CALVERT, W., and STIRLING, 
I. - 1982 

The abundance of seals in the eastern Beaufort 
Sea, northern Amundsen Gulf, an~ Prince Albert 
Sound, 1981; Env . Can., Can. W1ldl. Serv., 
Rep. for Dome Petroleum, Esso Resources Can., 
and Gulf Canada Resources, 19 p . 

Densities of ringed and bearded seals were 
determined by aerial survey of an area extend
ing 160 km, more or less, north from the 
coastline of the Mackenzie Delta and the Tuk
toyaktuk Peninsula. This survey was the first 
of a series to monitor the effects of oil and 
gas exploration and development in the Be~u
fort Sea, and also covered control areas 1n 
northern Amundsen Gulf and Prince Albert 
Sound. 
When the survey was flown, the Beaufort Sea 
survey area had broken up to floe ice, and 
Amundsen Gulf was almost ice-free; however, 
the ice in Prince Albert Sound was still fast. 
Ringed seals were evenly distributed at low 
densities (0.15 seals/km 2

) over the Beaufort 
Sea floe ice, and were much more numerous 
(3.28 seals/km 2

) on the fast ice of Prince 
Albert Sound and northern Amundsen Gulf. 
Regression analyses of the factors affecting 
ringed seal density in the Beaufort Sea c~n
firmed previously found preferences for h1gh 
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ice cover and moderate water depth. No rela
tionship was found between density and distance 
to the nearest art i fic i al island. 

Bearded seals were evenly distributed at mode
rately low densities (2.05 seals/100 km 2 ice) 
throughout the floe i ce of the Beaufort Sea, 
while few were seen in Prince Albert Sound 
and southern Prince of Wales Strait. 

2284 KINGSLEY, M.C.S., and LUNN, N.J. - 1982 
The abundance of seals in Jones Sound and in 
the waters round Cornwallis Island, 1982; Env. 
Can . , Can. Wildl. Serv., Rep . for DIANA, Dome 
Petroleum, Gulf Canada Resources, and Fish. 
and Oceans, 21 p . 

Part of the high Arctic seal survey area was 
resurveyed in July 1982 to confirm the densities 
of seals found there in the previous two years. 
The areas resurveyed were Jones Sound, and Bar
row Strait, Wel l ington Channe l and other waters 
round Cornwallis Is l and. Br eakup was late, and 
Barrow Strait was covered with fast ice; all 
strata had higher ice cover than in the previous 
two years. 

Densities of ringed seals in all parts of the 
resurvey area were similar to those of previous 
years: high in Barrow Strait, Wel l ington Channel 
and McDougall Sound, and low to the north and 
northwest of Cornwallis Island and in Jones 
Sound. The systematic recording of seal holes, 
and analysis of their densities, l ed to t he con
clusion that large portions of Barrow Strait, in 
spite of hi gh densit i es of seals, may, in some 
years, not be important breeding habitat for 
ringed seals. 

No bearded seals were seen in the resurvey area. 

2285 KINOSITA, S. - 1981 
Joint Studies on Physical and Bio l ogical Envi
ronments in the Permafrost, North Canada, July 
to August 1980 and February to March 1981; ed. 
S. Kinosita, Inst. Low Temp . Sci., Hokkaido 
Univ., Japan, 121 p. 

The soil of the active layer of permafrost re
tains and stores thawing water and precipitation. 
The retained water feeds both soil fauna and 
vegetation during the summer. Moreover, during 
the winte r frost heaving is the cause of a 
change in ground feature, associating itself 
with thermal cracks due to a large temperature 
gradient in the active layer. Our expedition 
pursued the purpose of clarifying the physical 
and chemical properties of the active layer 
from the behaviour of the retained water as 
well as their relations to env i ronmental aspects 
such as ground morphology, fauna and vegetation. 
Subjected to research were a tundra area around 
Tuktoyaktu k and a forest area around Inuvik, 
both in Mackenzie De l ta, N.W.T . , Canada. The 
period of research was divided into two: from 
July to August, 1980; February to March, 1981. 
The following are specific subjects in each 
period. July-August, 1980 ... 1. Detailed 
mapping of particular ground features; 2. Ob
servation of stratified structures i n the 
active layer; 3. Collection and analysis of 
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ground ice samples; 4. Observation of changes 
in water content in the active layer with a 
lapse of time; 5. Setting of long-term recor
ders for measuring meteorological factors; 6. 
Setting of standard points for mapping; 7. 
Collection of fauna samples in the active 
layer; 8. Collection of insects using traps; 
9. Observation of distribution patterns of 
vegetation; 10. Pollen analysis; 11. Analysis 
of physical properties of soil samples; 12. 
14 C, 18 0 analysis; 13. Collection of soil-in
habiting invertebrates; 14. Collection of 
vegetation samples. February-March, 1981 ... 
1. Recovering of long-term recorders; 2. Mea
surements of frost heaving; 3. Snow survey; 
4. Collection and analysis of exposed ground 
ice samples; 5. Collection of ice samples for 
18 0 analysis. 

The results are presented in this report. The 
field expedition and the publication of this 
report have been supported financially by the 
Japanese Ministry of Education. 

2286 KORCZYNSKI, R.E. - 1983 
Comparison of freshwater and saltwater popu
lations of the isopod Mesidotea entomon from 
Dolomite Lake, Northwest Territories, and 
Pauline Cove Yukon Territory; unpub. Ph.D. 
thesis, McGill Univ., 223 p. 

Mesidotea entomon inhabiting Pauline Cove 
YT, is larger in total body length at sexual 
maturity than M. entomon inhabiting Dolomite 
Lake, NWT. The sex ratio, diet, habitat dis
tributions, size frequency distributions, and 
fecundity in the two populations are compared. 
Total carbohydrate, protein, lipid, chitin, 
and ash contents of both isopods' life stages 
are compared. Isopods in the cove show re
duced carbohydrate and elevated lipid levels. 
In the 1975, 1978, and 1979 summers, isopods 
in the cove were internally infected with an 
extracellular protozoan parasite; those in 
the lake were uninfected. The infection is 
systemic. The prevalence of the protozoan 
infection increases with increasing host size. 
The host response involved phagocytosis and 
encapsulation. Transmission may be trans
ovarially and/or by ingestion of the infec
tive stage. The protozoan also infected Mesi
dotea sibiriaa. The infection is related to 
growth, habitat, abundance, reproduction, and 
biochemical variables. 

2287 LGL ECOLOGICAL RESEARCH ASSOCIATES, INC. 
- 1982 

Behavior, disturbance responses and feeding 
of bowhead whales Balaena mystiaetus in the 
Beaufort Sea, 1980-81; Rep. to Contract No. 
AA-851-CT0-44, US Dept. of Interior, ed. W.J. 
Richardson, 456 p. 

The imminence of offshore exploration for oil 
and gas in the Alaskan part of the Beaufort 
Sea has raised concerns about the potential 
for disturbance of bowhead whales. The bow
head, Balaena mystiaetus, is a baleen whale 
inhabiting cold northern waters. Historically, 
five substantial populations existed: Western 
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Arctic, Davis Strait, Hudson Bay, Okhotsk Sea, 
and Spitsbergen. The western Arctic stock 
inhabits the Bering, Chukchi and Beaufort Seas 
off the shores of Alaska, the U.S.S.R., and 
Canada. All five populations were heavily ex
ploited by commercial whalers, and all are now 
seriously reduced. Only the western arctic 
population continues to be of substantial size, 
yet even it is considered to be rare and en
dangered under U.S. legislation, in Canada, and 
by the International Whaling Commission. Until 
very recently, the size of the western arctic 
stock was believed to be in the range 2264-2865 
individuals, but the latest estimates are some
what higher. 

2288 LGL ECOLOGICAL RESEARCH ASSOCIATES, INC. 
- 1983 

Behavior, disturbance responses and distribution 
of bowhead whales Balaena mysticetus in the 
eastern Beaufort Sea, 1982; Rep. for U.S. Mine
rals Mgt. Serv., ed. W.J. Richardson, 357 p. 

The bowhead whale, Balaena mysticetus, inhabits 
cold northern waters. All populations were ex
ploited heavily by commercial whalers in the 
18th or 19th centuries, and all were seriously 
reduced. The Western Arctic stock now contains 
more bowheads than the others, but even it is 
considered endangered. The International Whal
ing Commission's current 'best estimate'of the 
population size is 3857. 

The Western Arctic bowheads winter in the Ber
ing Sea and summer in the eastern Beaufort Sea. 
Their spring and autumn migrations are around 
the western and northern coasts of Alaska. The 
spring migration is close to shore in the Chuk
chi Sea, but well offshore in the Alaskan Beau
fort Sea. Thus, the eastward spring migration 
through the Alaskan Beaufort Sea is well north 
of the area of imminent oil exploration near 
the coast. However, during the westward autumn 
migration many bowheads occur close to the 
Alaskan north coast and within or near some 
offshore oil leases. 
Bowheads move eastward through the Alaskan 
Beaufort Sea from April to early June and re
turn westward through that area in September 
and October. From May to September, the great 
majority of the population is in Canadian waters. 
Intensive offshore oil exploration from drill
ships and artificial islands has been underway 
in the central part of the summering area since 
about 1976; seismic exploration and nearshore 
drilling began there earlier and still continue. 
The main area of offshore drilling is north of 
the Mackenzie Delta and the western Tuktoyaktuk 
Peninsula. Summering bowheads are sometimes 
common in that area. 

2289 MALLORY, F.F., and BOOTS, B.N.- 1983 
Spatial distribution of lemming mats in the 
Canadian High Arctic; Can. J. ZooZ.., vol. 61, 
no. 1, pp. 99-107. 

Spatial distributions of lemming mats on expo
sed beach ridges on Bathurst and Devon islands, 
N.W.T., in the Canadian High Arctic were recor
ded by triangulation. The collared lemming 



roenlandiaus is the only micro
Diaro~to~~~sgregion which eliminates inter
tine.~~c influences~ In addition, vegetation 
specl 1 making centres of activity easy to is sparse, · 1 t . 'f Mats were relat1ve y permanen 
,dentl Y~s with a mean diameter of 3.88 m and 
structuarge of 13 o burrows. The mean nearest 
an aver · 40 t 45 d · hb ur distance ranged from o m an 
~~!gav~rage mat polygon area (interpreted ~s 
territory or home range) wast~.34 ha. ' thlndl
vidual mat polygons were con 1guous w1 . an. 

e Of 5 3 other polygons and the dlstr1-averag · . 
bution of the mats over the env1ronment ~as 
nonrandom. The data support the conclus~~~
that lemming mats represent core area~ w1 1n 
lemming territories or home ranges_wh1ch are 
distributed regularly over the_env~ronment 
because of social processes wh1ch l~fluence 
social interaction. The data ~re d1sc~ssed. 
as they apply to current theor 1es on m1crot1ne 
demography and population dynamics. 

2290 MILLER, F. L. - 1982 
Caribou Rangifer tarandus; in Wild Mammals of 
North America: Biology, Management, and Econo
mics, eds. J.A. Chapman and G.A. Feldhamer, 
The John Hopkins Univ. Press, Baltimore, 1147 
p., Chapter 47, pp. 923-959. 

The Queen Charlotte Island's caribou (R.t. daw
aoniJ probably became extinct shortly after 
1910. The causes for its extinction are un
known, but it is suggested that habitat dete
rioration through amelioration of the climate 
and loss of genetic plasticity through isola
tion were more important than hunting or other 
human interference. 

2291 MILLER, F.L., EDMONDS, E.J . , and GUNN, 
A. - 1982 

Foraging behaviour of Peary caribou in res
ponse to springtime snow and ice cond i tions; 
Env. Can., Can. Wildl. Serv. Occasional Paper 
No . 48, 41 p. 

Studies of snow and ice conditions on Prince 
of Wales and Somerset Islands; of inter-island 
movements of Peary caribou (Rang i fer tarandus 
pearyi) between those two islands and the 
Boothia Peninsula; and of springtime foraging 
behaviour of Peary caribou were carried out 
during 1979 and 1980 in the Northwest Terri
tories of Canada. Caribou in the Prince of 
Wales Island - Somerset Island - Boothia Pen
insula complex function as an inter-island 
po~ulation with Prince of Wales serving as the 
maJor summering area for most of the caribou 
that winter on Somerset Island and the nor
thern Boothia Peninsula. Comparison of spring 
snow and ice conditions suggests that there 
should be more snow-free caribou range avail
able sooner on eastern Prince of Wale s Island 
than on western Somerset Island. However, 
~now-covered ranges on either island would be 
1ced over and unavailable to caribou at that 
time of the year. Peary caribou select poorly 
vegeta~ed, windblown snow-free patches or 
crater1ng areas with shallow snow at the edge 
of snow-free sites or shallow fresh snow areas 
for s pringtime foraging site s because of the 
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relative availability of forage . Inter-island 
movements, special springtime foraging behaviour, 
and late calving are some of the adaptive stra
tegies that Peary caribou have evolved in res
ponse to restricted forage availability. The 
complex ecological relation of Peary caribou 
with their environment in the spring of the 
year warrants further study for a more detailed 
understanding of the key to caribou survival in 
the Canadian High Arctic. 

2292 NAMS, M.L.N. - 1982 
Ecology of Cassiope tetragona at a High Arctic 
Lowland, Alexandra Fjord, El l esmere Island, 
N.W.T.; unpub. M.Sc . thesis , Dalhousie Univ., 
1 3 9 p. 

Cassiope tetragona (L.) D. Don (Ericaceae) is 
an evergreen, dwarf, heath shrub that has a cir
cumpolar distribution in the arctic, and also 
occurs in some alpine regions. Throughout much 
of its range, it is an important component of 
low shrub - heath, dwarf shrub - heath, and 
mixed heath communities . However, Cassiope
dominated heaths are relatively rare, and tend 
to be restricted to snowbed sites, particular-
ly in the far north. Although the occurrence 
of Cassiope-heaths has been documented for arc
tic localities in North America, few studies 
have detailed the synecology of these heaths. 
Studies of community composition and structure 
have generally been limited to species lists 
and relative abundances, except for those of 
Bocher in West Greenland, and that of Bliss et al 
on Devon Island, Canada. As well, Muc reported 
preliminary data on the composition of Cassiope
heaths at Alexandra Fjord, Ellesmere Island . 
The standing crop and production of arctic 
Cassiope-heaths have rarely been estimated. I 
encountered only two reports concerning these 
topics in the literature, that of Vassiljev
skaja et al for a Cassiope-dominated lichen -
moss tundra in the West Taimyr of the Soviet 
Union, and that of Bliss for a Cassiope-domi
nated dwarf shrub - heath - moss community on 
Devon Island, Canada. 

Thus, the first objective of my study is to 
investigate the synecology of Cassiope-heaths 
in a variety of habitats at a high arctic low
land adjacent to Alexandra Fjord, Ellesmere 
Island. Community composition and structure 
are quantitatively described, and an attempt 
is made to rela~e compositional differences 
among communit i es in different habitats ~o en
vironmental factors. As well, the stand1ng 
crop and production of a representative Cas
s i ope-heath are estimated . 
The second objective of my study is to docu
ment aspects of the autecology of Cassi ope 
tetragona in order to gain insight into the 
overall growth and reproductive strategy of 
this species. Seasonal patterns of growth, 
phenology, and resource allocat i on are des
cribed. Although earlier studies done in the 
arctic have described aspects of the growth 
and phenology of Cass iope, none have given 
detailed seasonal results or discussed sea
sonal resource allocation . 
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2293 RATYNSKI, R. A. - 1983 
Mid-summer ichthyoplankton populations of Tuk
toyaktuk Harbour, N. W.T.; Fish. and Oaeans, 
Wpg., Can. Tech. Rep. Fish. Aquat. Sci. No. 
1218, 25 p. 

The ichthyoplankton of Tuktoyaktuk Harbour, 
N.W.T . and adjacent waters of Kugmallit Bay 
was sampled by plankton net (mesh size 750 
~m), during 11 July to 16 August, 1982, to 
determine species composition, abundance, dis
tribution, and growth. There was also limited 
sampling by epibenthic sled and seine. Rain
bow smelt (Osme~us ~o~dax) was the most abun
dant larva in plankton net catches from the 
harbour (8.1 · 100 m- 3 ) followed by Pacific 
herring (CZupea harengus paZZasi) (0.6· 100 
m- 3 ) and saffron cod (EZeginus graaiZis) 
(0.3 · 100 m- 3 ). Larval starry flounder 
(Platiahthys steZZatus), lumpenids-blackline 
prickleback (AaanthoZumpenus maakayi) and/or 
slender eelblenny (Lumpenus fabriaii), four
horn sculpin (MyoxoaephaZus quadriaornis), 
and Arctic cod (Boreogadus saida). were also 
captured within the harbour. Only rainbow 
smelt, Pacific herring, fourhorn sculpin, and 
Arctic cod were obtained outside the harbour 
in Kugmallit Bay and smelt and herring were 
far less abundant than in the harbour . A par
tial temporal separation of larvae in the 
harbour occurs as a result of different spawn
ing times. Lumpenids, fourhorn sculpin, and 
gadids would appear first in the ichthyoplank
ton under the ice followed by rainbow smelt 
and Pacific herring at breakup and starry 
flounder in August. There was also spatial 
separation of larvae vertically. Most rain
bow smelt, Pacific herring, and fourhorn 
sculpin larvae were obtained from the harbour 
near the surface at the higher temperatures 
and lower salinities found above the halocline. 
Saffron cod, starry flounder, and lumpenids 
were found in the colder, more saline waters 
of the upper halocline. The size of smelt, 
herring, and sculpin at the end of August was 
similar to that reported for other areas in 
the southern Beaufort Sea. Saffron cod grew 
very slowly, reaching a mean total length of 
only 7.5 mm by mid-August. Mean total length 
of starry flounder in early August was 4.2 mm. 

2294 RING, R.A. - 1981 
The physiology and biochemistry of cold tole
rance in Arctic insects; J. therm. BioZ., vol. 
6, pp . 219-229. 

Nine species of insects from three different 
geographical regions of Canada were examined 
for freezing tolerance, supercooling capacity, 
water content and changes in biochemical cha
racteristics during acclimation to subzero 
temperatures. Six species proved to be freez
ing tolerant, the remaining three freezing 
susceptible. The majority of species in each 
category conformed to the generally recognized 
profiles of overwintering response. There 
were enough specific variations within each 
category, however, to indicate that cold tole
rance mechanisms have evolved independently on 
a number of different occasions. Specific 
physiological and biochemical anomalies in 
these insects were discussed. 
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2295 RI NG, R.A. - 1982 
Freezing-tolerant insects with low supercooling 
points; Comp. Bioahem. PhysioZ . , vol. 73A, no. 
4, pp. 605-612. 

1. Pytho depZanatus {Co leoptera : Pythidae (Salp
ingidae)} is an alpine species that overwinters 
as a larva under the bark of fallen spruce in 
the Rocky Mountains. It belongs to a small 
group of insects which not only is tolerant of 
freezing but also develops the capacity to 
supercool to low sub-zero temperatures (-54°C), 
indeed in th i s case the lowest ever recorded 
for this category. 

2. The freezing tolerance profile of P. depla
natus is similar to that of many other insects 
in that glycerol is accumulated to moderately 
high levels during low tempera t ure acclimation, 
while water content and glycogen concentrations 
are considerably reduced. Blood sugar leve l s, 
mainly trehalose, also accumulate during this 
period. 

3. The most feasible explanation for the co-ex
istence of freezing tolerance and low supercool
ing points is that P. deplanatus is physiologi
cally incapable of synthesizing haemolymph 
nucleating agents and that nucleators in the 
gut and other fluid compartments are absent in 
the overwintering larvae. The adaptive advan
tage of this strategy is that larvae would nor
mally overw in ter in a supercooled state, but 
if freezing did occur (e.g. by inoculation from 
contact water in the hibernaculum) then the 
antifreeze function of glycerol and blood sugars 
would assume a cryoprotective role. 

4. The freezing to l erance mechanisms of P. de
planatus larvae are compared and contrasted with 
those of (a) the congeneric P. ameriaanus which 
also overwinters under the bark of fallen trees 
but has both an alpine and arctic distribution, 
and (b) XyZophagus sp. (Diptera: Xylophagidae) 
which has a different phylogenetic background 
but occupies a similar niche in the Arctic. 

2296 RING, R.A. - 1983 
Cold tolerance in Canadian Arctic insects; in 
Plant, Animal, and Microbial Adaptations to 
Terrestrial Environment, eds. N.S. Margaris, 
M. Arianoutsou-Faraggita ki, and R.J. Reiter, 
Plenum Pub. Corp., pp. 17-29. 

Canada is ideally located for the comparative 
study of insect cold to l erance mechanisms due 
to its wide range i n latitudes, altitudes and 
climatic zones. Although the high altitude 
insects have not been enumerated the arctic in
sect fauna is rich and varied, the current es
timate being 1640 identified species, including 
Collembola and Protura. This i ncludes r epresen
tatives from about 16 different orders, thus 
the diversity of taxa makes the arctic region 
also suitable for phylogenetic studies. Table 
1 is a compilation of the available data on 
identified species in various comparable regions 
of the world where low winter temperatures and 
short growing seasons prevail. 



2297 SCHWEINSBURG, R.E., LEE, l.J., and 
LATOUR, P.B. - 1982 

Distribution, Movement and Abundance of Polar 
Bears in lancaster Sound, Northwest Territo
ries; Arctic, vol. 35, no. 1, pp. 159-169. 

Mark-recapture studies show that polar bears 
are distributed at varying densities through
out Lancaster Sound during winter and spring. 
Major concentrations occur along the north and 
south coasts and the transverse floe edge at 
the mouth of the sound. As the ice melts, 
some bears move west whereas others move to 
nearby land areas. There is some evidence 
that as the ice forms, polar bears return from 
their summer locations to eastern Lancaster 
Sound. Polar bears of lancaster Sound are 
part of the larger population whose western 
range extends to Barrow Strait, Prince Regent 
Inlet, Wellington Channel and Jones Sound. 
The southern and eastern range limits are un
known although this population may extend at 1 
least to Clyde River on northeastern Baffin 
Island and probably to Greenland. Maternity 
denning appears to be widespread over the 
study area probably because of the abundance 
of suitable habitat. We estimated a popula
tion of 1031 .± 236 polar bears in Lancaster 
Sound during 1979; however, ·more estimates are 
needed to determine if this relatively high 
number is normal for the area. 

2298 SCHWEINSBURG, R.E., and LEE, L.J. - 1982 
Movement of Four Satellite-Monitored Polar 
Bears in lancaster Sound, Northwest Territo
ries; Arctic, vol. 35, no. 4, pp. 504-511. 

Four female polar bears, fitted with satellite
monitored transmitters at lancaster Sound, 
N.W.T. during May 1979, were tracked to deter
mine seasonal distribution, movements relative 
to ice conditions, and home range. Most loca
tions (68.7%, n = 46) of satellite-tracked 
bears were on landfast ice, 13.4% (n = 9) on 
old pack ice, 13.4% (n = 9) on land, 3.0% (n 
= 2) on bergy water, and 1.5% (n = 1) on young 
pack ice. These observations support the con
clusions of mark-recapture studies in the area, 
that landfast ice is favored until breakup 
when bears move onto land. Data from the sate
llite-tracked bears indicate that they had 
home ranges. 

2299 SCOTT-BROWN, H., ALLEN, L., and ROE, 
N.A. - 1981 

1981 waterbird surveys McKinley Bay, North
west Territories; internal report, prepared 
for Can. Wildl. Serv., Env . Can.; OlAND, and 
Dome Petroleum, 42 p. 

Aerial surveys were conducted on July 21, July 
31, and August 10, 1981 at McKinley Bay, North
west Territories to determine waterfowl distri
bution, species composition and abundance. 
Each survey consisted of two parts: a series 
of ten east-west transects across McKinley Bay 
and adjacent terrain, and an aerial survey of 
the shoreline or "shoreline cruise". The 305 
km 2 study area was further divided into marine 
and terrestrial components, and total bird 
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numbers in each component were extrapolated 
from the results of ~erial transects. 
A total of 19,136, 7,949 and 13,180 birds 
were estimated in the marine component on 
July 21, July 31 and August 10, 1981 respec
tively. Diving ducks were the most abundant 
group recorded, with Oldsquaw and scatters 
accounting for over 80 percent of the species 
total observed in the marine component. The 
observed distribution of diving ducks diffe-
red within McKinley Bay from one survey to the 
next. Compared to earlier surveys, many more 
birds were observed away from the shoreline in 
McKinley Bay on August 10. Large concentrations 
of diving ducks were observed off Atkinson Point 
during all three aerial surveys. 
Total estimated numbers of birds were lower in 
the terrestrial component, numbering 3,797, 
2,498 and 5,517 on the three respective survey 
dates. Diving ducks were again the most abun
dant group recorded, but numbers were substan
tially lower than in the marine component. 
Swans were common in the lagoon system at the 
southeast end of McKinley Bay, with an estima
ted 269 birds present on July 21. Numbers of 
Brant and White-fronted Geese increased over 
the study period, and these species were most 
commonly observed in small embayments adjacent 
to Atkinson Point and in the lagoon system. An 
estimated 784 geese were present in McKinley 
Bay on August 10, 1981. 

Compared to similar surveys in 1980, consider
ably more birds were observed in both components 
of McKinley Bay during 1981. 

2300 SHAW, G.G., and GUNN, A. - 1981 
Element Concentrations in High Arctic Vegetation 
and some Caribou and Lemmings; Can. Wildl. Serv. 
internal report, 28 p. 

Concern about heavy metals in northern food 
chains has been narrowly focused on the harm
ful effects of mercury in fresh water and marine 
food chains. In terrestrial food chains of the 
north few data exist for heavy metals in either 
soils and sediments, or plants and none exist 
for animals. Moreover and henceforth, survey 
and effects assessment in both types of food 
chains should consider several elements at the 
same time. Heavy metals and other elements 
have many biogeochemical and nutritional inter
actions, some of which are definitely counter
indicative of toxicity. 

More data on heavy metal dynamics in the north 
are needed to evaluate and modify existing 
health standards of industrially-employed native 
people. There is also a need to ensure the well 
being of wildlife which are still an integral 
part of northern native diets and our northern 
Canadian heritage. 

High concentrations of metals and other elements 
occur naturally in soils and sediments from the 
weathering of ore bodies and mineral-containing 
rocks. Elements can be taken up by plant roots 
or absorbed from atmospheric contamination of 
leaves and stems. Data on element concentra
tions in lichens, mosses, grasses, shrubs and 
some animals are reported here as a first step 
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to better understanding elemental dynamics in 
high arctic, terrestrial food chains. We 
attempted to collect materials for analysis 
from areas of known mineral bodies being deve
loped now and in geologically similar areas 
without mineral bodies. 

2301 SHEATH, R.G., HAVAS, M., HELLEBUST, J.A., 
and HUTCHINSON, T.C. - 1982 

Effects of long-term natural acidifi~ation on 
the algal communities of tundra ponds at the 
Smoking Hills, N.W.T., Canada; Can. J. Bot., 
vol. 60, no. 1, pp. 58-72. 

Epipelic and planktonic algal communities have 
been examined periodically for 3 years from 
four tundra ponds which have very low pH values 
(1.8-3.6) and high heavy metal concentrations 
due to long-term fumigation by sulphur dioxide 
and sulphuric acid aerosols from nearby lignite 
burns. These communities have been compared 
with those of control ponds which are situated 
further from the burns and have alkaline waters 
(pH 8) due to calcareous marl soils. The 90 
species identified from the control ponds are 
members of nine classes of algae. In contrast, 
14 species have been observed in the fumigated 
ponds which are representatives of four classes 
the Chlorophyceae, Euglenophyceae, Bacillario
phyceae, and Cryptophyceae. The plankton of 
the control ponds is typical of tundra ponds 
in that it is dominated by small flagellates, 
particularly the cryptomonad Chroomonas minuta. 
Diatoms such as Amphora, NavicuLa and Surire 
ZZa species, are the major components of the 
epipelic periphyton of these ponds, accounting 
for 67 to 90% of the biomass. Most of the pri
mary productivity and biomass of the algae in 
the acidified ponds is benthic (3.7 versus 
0 . 17 mg C m- 2 h- 1 for epipelon and plankton, 
respectively). The dominant species in the 
fumigated ponds include Chlamydomonas acido
phiZa, Euglena mutabiLis, Nitz schia communis, 
Eunotia arcus, and Eunotia gLaciaLis. Fine 
structural examination of EugLena and Nitzs
chia indicates that these species are healthy 
under conditions of pH 1.8 and high heavy met
als. These results show that the flora of the 
fumigated ponds is atypical of tundra ponds 
but rather is similar to that of very acidic 
temperate waters such as those draining coal
mined areas or volcanic lakes . 

2302 SIMS, R.A. - 1983 
Ground-truth and large-scale 70 mm aerial 
photographs in the study of reindeer winter 
rangeland, Tuktoyaktuk Peninsula area, N.W.T.; 
unpub. Ph.D . thesis, Univ. British Columbia, 
l 7 8 p. 

Reindeer (Rangifer tarandus tarandus L. ) winter 
rangeland in the Tuktoyaktuk Peninsula area, 
N.W. T., was studied using a ground-truth/large
scale (1:1,400- 1:3,400) remote sensing pro
gram. 

Ground-truth of vegetation, soils and general 
environment was conducted at 11 2 representa
tive sites located throughout the study area. 
Two-way indicator species analysis (TWINSPAN) 
of vegetatio n cover by 420 plant taxa assigned 
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sites among four broadly-defined 'vegetation 
groups'. The vegetation groups could be con
sidered as ecosystemic units since they are 
also differentiated by a range of site para
meters, including slope position classes, gene
ral cover features measured in 10 m x 10 m 
plots, mineral soil texture classes, the occur
rence of organic soils and ice-wedge polygons, 
and certain soil physical and chemical para
meters. Lichens are of particular importance 
as the winter diet mainstay for the reindeer, 
and differences among vegetation groups are 
reflected by dominant lichen taxa, and lichen 
ground cover, biomass and standing crop esti
mates. Lichen cover at sites ranged up to 
89 .3% and, for sites where lichen cover > 201 , 
standing crop ranged from 194.4 to 6,337~6 
kg.ha- 1

• 

Large-scale colour-infrared (CIR) 70 mm stereo 
photographs were acquired throughout the study 
area along 44 flightlines, and a total of l ,469 
photoframes were interpreted and inventoried. 
Data were summarized according to 7 reindeer 
management zones defined within the study area . 
Ice-wedge polygons are common terrain features 
in poorly-drained locations and are estimated 
to cover 23.4~ of the land surface. Terrain 
disturbance by vehicles was observed in 19.0% 
of the photo-frames. but accounted for gene
rally low cover which ranged from 0.5% to 2.0% 
for different reindeer management zones. 
Lichen Types were recognized as the air-photo 
interpreted equivalents of three of the four 
vegetation groups. Within Lichen Types iden
tified on photoframes, microdensitometric mea
surements were made of lichen patches. Quanti
tative study of the measurements helped confirm 
separability of the Lichen Types; Linear Dis
criminant Function analysis provided an 8l.U 
correct reassignment of 296 sets of measure
ments among Lichen Types. 

Percent lichen cover and lichen standing crop 
were summarized according to the reindeer 
management zones. Measured on the photo-frames, 
1 ichen cover varied among zones from l .48% to 
14 .24% of land area. Using lichen biomass 
measurements from ground-truth studies, lichen 
standing cror ranged from 39.6 kg.ha- 1 to 
572.0 kg.ha- for different zones. These esti
mates allowed the study area's winter carrying 
capacity to be tentatively determined at 20,373 
reindeer. 

The study concludes that ground-truth and large
scale CIR 70 mm photographs can play an impor
tant and i ntegrative role in the study of Ran
gifer winter rangeland. Use of large-scale 70 
mm photographs is especially advocated; there 
are numerous advantages for using large-scale 
remote sensing systems to study northern range
lands, including particularly a provision of 
baseline information that permits future moni
toring. 

2303 SMITH, T. G. - 1981 
Seal hunters; Oceans, vol. 14, no. 3, May-June 
1981, pp . 16-17. 

Our northern peoples have been su bjected to 
great changes in the ir way of life i n a rela-



tively short time. But to this, as with all 
things, the Inuit have shown a remarkable re
silience and adaptability. The arrival of a 
cash-revenue economy has created many pro
blems for the hunters now dependent on expen
sive equipment for their livelihood, yet they 
remain the main providers for their growing 
population . They are "the people", descend
ants of a seal society, and protectors of an 
old way of life, still necessary in a modern 
era. 

2304 SMOL, J.P. - 1983 
Paleophycology of a high arctic lake near Cape 
Herschel, Ellesmere Island; Can. J. Bot., vol. 
61, no. 8, pp . 2195-2204. 
Fifty-five diatom taxa, representing mostly 
acidophilous and benthic species (e . g . Pinnu
laria biceps, Nitzschia bryophila, Navicula 
variostriata), were identified in a 56 em long 
core from a small, deep lake (78°29 . 5'N, 76° 
44 . 3'W) in innermost Baird Inlet, Ellesmere 
Island, Arctic Canada . The size and composi
tion of past algal populations appears to have 
been controlled by fluctuations in the extent 
of icefree conditions in the littoral zone. 
The development of planktonic diatoms may have 
been precluded by extended ice cover in the 
pelagic region, although planktonic chrysophy
tes (exclusive of the Synuraceae) were abun
dant throughout the lake's 9000 year history. 
Crfsophycean success in this harsh environment 
is attributed to their versatile nutritional 
strategies, their motility, and their ability 
to form a good resting stage. Four fossil 
zones were delineated. Following the onset of 
organic sedimentation (-9000 years before pre
sent (BP)), the diatom flora was dominated by 
small Fragilaria species (zone 1), comparable 
to early postglacial communities from tempe
rate lakes . A contemporary analog of this 
early assemblage was recorded in the surficial 
sediments of Proteus lake (78 °4 l.7'N, 74°23 . 0' 
W), on Pim Island, suggesting that these dia
toms reflect slightly alkaline conditions and 
extended ice cover. As the climate warmed, 
the assemblage shifted to one dominated by 
Nitzschia bryophila and Pinnularia biceps 
(zone 2), followed by an increase in Navicula 
variostriata (zone 3), indicating that ice 
cover was at a minimum and that bryophytes 
were abundant. Climatic deterioration (-4000 
years BP) coincided with a shift to a diverse 
assemblage of shallow water diatoms and a mar
ked decline in chrysophyte and diatom popula
tions (zone 4). These data suggest that, in 
arctic regions, diatoms may provide indirect 
information of past climates, s i nce tempera
ture is closely associated with habitat avail
ability. 

2305 STEWART, D.B., and MacDONALD, G. - 1981 
An Aquatic Resource Survey of Devon, Cornwal
lis, Somerset and Northern Baffin Islands, 
District of Franklin, Northwest Territories, 
1980; Ind. & Northern Affairs, Environmental 
Studies No. 20, 84 p. 

This report documents the results of survey 
work conducted in the summer of 1980 for the 
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Northern Land Use Information mapping program . 
This fisheries survey encompasses Devon, Corn
wallis, Somerset and northern Baffin Island 
in the District of Franklin, Northwest Terri
tories. These islands border lancaster Sound 
which is an area of interest for potential re
source and transportation development. 
The Land Use Information Series is an environ
mental research and information mapping program 
for northern Canada, which provides a convenient 
reconnaissance-level information base to faci
litate regional planning and application of the 
Territorial Land Use Regulations. This report 
provides a detailed description of the fishe
ries information in the study area, and the 
main observations and results are portrayed on 
the individual Land Use Information Series maps . 

During the survey, data were collected on fresh
water fish, zooplankton, water chemistry, and 
domestic and commercial fisheries. This report 
summarizes the data collected and briefly dis
cusses freshwater and marine fish research in 
the area. 

2306 STEWART, D.B., and BERNIER, L.M.J. - 1982 
An aquatic resource survey of islands border
ing Viscount Melville Sound, District of Frank
lin, Northwest Territories; Env. Can. & Ind. 
& Northern Affairs Can., land Use Infor. Series 
Background Rep. No . 2, 110 p . 

This report documents the results of survey 
work conducted in the summer of 1981 for the 
Northern Land Use Information Series mapping 
program. This fisheries survey encompasses 
Bathurst, Melville, Prince of Wales and northern 
Victoria islands in the District of Franklin, 
Northwest Territories. These islands border 
Viscount Melville Sound which is an area of in
terest for potential resource and transporta
tion development. 

The Northern land Use Information Series is an 
environmental research and information mapping 
program for northern Canada, which provides a 
reconnaissance-level information base to faci
litate regional planning and application of 
the Territorial land Use Regulations . This 
report provides detailed information on the bio
logy and utilization of fish species inhabiting 
the study area. The information has also been 
summarized in comments included on the indivi
dual land use maps . 

During the survey, data were collected on fresh
water and marine fish, planktonic and benthic 
invertebrates, water chemistry, and domestic 
and commercial fisheries. This report summa
rizes that informat i on and briefly discusses 
previous freshwater and marine research in the 
area . Wildlife and botanical observations are 
included in appendices along with a list of 
other reports in the Northern Land Use Informa
tion Series. 

2307 STIRLING, I. - 1980 
The Biological Importance of Polynyas in the 
Canadian Arctic; Arctic, vol. 33, no. 2, pp. 
305-315. 
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Polynyas are areas of open water surrounded by 
ice. In the Canadian Arctic, the largest and 
best known polynya is the North Water. There 
are also several similar, but smaller, recur
ring polynyas and shore lead systems . Polynyas 
appear to be of critical importance to arctic 
marine birds and mammals for feeding, reproduc
tion and migration. Despite their obvious bio
logical importance, most polynya areas are 
threatened by extensive disturbance and pcs
sible pollution as a result of proposed off
shore petrochemical exploration and year-round 
shipping with ice-breaking capability . How
ever, we cannot evaluate what the effects of 
such disruptions might be because to date we 
have conducted insufficient research to enable 
us to have a quantitative understanding of the 
critical ecological processes and balances that 
may be unique to polynya areas. It is essen
tial that we rectify the situation because the 
survival of viable populations or subpopula
tions of several species of arctic marine 
birds and mammals may depend on polynyas . 

2308 STIRLING, I., KINGSLEY, M., and CALVERT, 
w. - 1982 

The distribution and abundance of seals in the 
eastern Beaufort Sea, 1974-79; Env. Can., Can. 
Wildl. Serv. Occasional Paper No. 47, 25 p. 

Between 1974 and 1975, there was a drop of 
about 50% in the numbers of ringed and bearded 
seals in the eastern Beaufort Sea, followed by 
a further 2 years of low numbers after which, 
in 1978, the population more than doubled. The 
decline in numbers appeared to be associated 
with particularly heavy ice conditions in the 
winter of 1973-74, which may have reduced the 
food available to seals. The resulting heavy 
winter mortality, combined with reduced produc
tivity and large-scale emigration, could be 
responsible for the drop in numbers. Immigra
tion appears to be responsible for the large 
increase in 1978 . 

Ringed seals prefer water with high ice cover 
and moderate depth . Bearded seals prefer 
broken-ice areas over shallow water. The 
greatest densities of ringed seals were recor
ded in the fast ice along the Yukon coast, 
around Cape Parry, and along the southwest 
coast of Banks Island. The greatest densities 
of bearded seals were found in the shallow 
water areas off the Tuktoyaktuk Peninsula. 

Ecological conditions in the eastern Beaufort 
Sea are highly variable and cause changes in 
the distribution and abundance of ringed and 
bearded seals. Thus, management of these spe
cies as well as assessment of the possible 
consequences of man-made detrimental effects 
must be flexible, depending on the status of 
the populations at the time. 

2309 STIRLING, I . , and CALVERT, W. - 1983 
Environmental threats to marine mammals in 
the Canadian Arctic; Polar Record, val. 21, 
no. 134, pp . 433-449. 

The Arctic Ocean is the home of three major 
groups of mammals that depend on the sea for 
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survival and show varying degrees of adapta
tion for maritime life. Most fully adapted 
are the whales (Cetacea ), which never leave 
the water, and the seals and walruses (Pinni
pedia) that feed entirely _at s ea but :merge 
onto land or ice for pupp1ng and bask1ng. 
Less exclusively marine are tw o species of 
the order Carnivora - Polar Bears (Ursus mari 
timus), that seldom live far f rom the sea be
cause they feed almost entirely upon seals, 
and Arctic Foxes (Alopex lagopusJ , some of 
which move out onto th e sea ice during the 
winter, mainly to scavenge on the remains of 
seals killed by Polar Bears. 
This article reviews the general biology and 
ecological requiremen ts of Arc tic Oc ean mam
mals, comments on some specific thr:ats, and 
where possible indicates both remed1es and 
questions for future research. 

2310 STIRLING, I., CALVERT, W., and CLEATOR, 
H . - 1983 

Underwater Vocalizations as a Tool fo r Study
ing the Distribution and Relative Abundance 
of Wintering Pinnipeds in the High Arctic; 
Arctic, vol. 36, no. 3, pp. 262-274. 

Recordings of the underwater voc alizat i ons of 
ringed seals, bearded seals and wal rus es were 
made in the High Arctic between late March and 
late June 1980 and 1981, to eva lu ate the poten
tial for using sub-ice vocalizat i ons to study 
the distribution and relative abundance of 
wintering pinnipeds. Most of t he calls made 
by these three species are identified and an 
initial lexicon is presented. Ringed seal vo
calizations were more frequent in late April 
than earlier in the season or in late June, 
whereas the highest vocalization rates record
ed for bearded seals were in late J une. Voca
lization rates of all three species were i ndi
cative of their distribution and relative abun
dance in different areas and sea ice habitat 
types. We conclude that unde r wate r vocaliza
tions have the potential f or giving more pre
cise information on the relative abundance of 
wintering pinnipeds than techniques previously 
used. It may be possible, provided the neces
sary information on the vocal behaviour of 
these species is acquired, to use this tec h
nique for censusing . 

2311 SUTHER LAND, I. - 1982 
A collection of zooplankton from Tuktoyaktuk 
Harbour, Northwest Territo r ies; Can . J. Zool .~ 
vol. 60, no. 3, pp . 477-480. 

Forty-seven taxa of zo op lankton were identified 
from collections ta ken during larva l fish tows 
in the Tuktoyaktuk reg io n . The zooplankton 
fauna consists of three compo nents: a small 
number of common spec ies characteristic of 
brackish water and a large number of rare spe
cies of either freshwater or marine a ffi nities. 
Eurytemora gracilicauda Akatova 1949, E. raboti 
Richard 1897, and E. richingsi Heron and Damk
aer 1976 are newly recorded from Canada. 



2312 TAKADA, H., and TODA, M.J.- 1981 
Notes on Arctic Canadian Diastatidae and Dro
sohilidae (Diptera), with the Description of 
a New Species; in Joint Studies on Physical 
and Biological Environments in the Permafrost, 
North Canada, July to August 1980 and Febru
ary to March 1981, Inst. Low Temp. Sci., Hok
kaido Univ., Japan, p. 113. 

The list of three species of Diastatidae and 
thirteen species of Drosophilidae collected 
in the Arctic Canada is reported, together 
with collection records and the description 
of a new species, Amiota quadrata sp. nov. 

2313 THOMAS, D.C. - 1981 
At the crossroads of caribou management in 
northern Canada; Can. Nature Fed., Special 
Pub. No. 10,21 p. 

Several major populations of caribou in Cana
da and Alaska have declined sharply in this 
decade with overharvest a common denominator. 
A review of what is known about the causes of 
these declines, of past attempts to manage 
populations, and of demographic characteris
tics of the user groups leads to the conclu
sion that hunting must be curtailed soon or 
some populations in northern Canada will be 
reduced to an insignificant resource or ex
tirpated. 

Action must be taken quickly to curb these 
caribou declines because recovery from popula
tion lows can take 1 to 3 decades. Meanwhile 
the population of the hunting villages is dou
bling every 16 to 20 years and land claims 
may delay implementation of restrictions. 

Solutions will be extremely difficult to 
achieve until all land claims are settled, 
but interim action is needed to save the Kami
nuriak caribou population and to maintain ade
quate numbers in some of the others. Wolf 
control is needed to speed the recovery of 
the Kaminuriak and Beverly populations but 
without harvest quotas it will not save them. 
One approach to curbing the kill by hunters 
is an educational program with a goal of vol
untary self-restraint (essentially self
management) by the user group. A second solu
tion is some form of restriction imposed on 
the people by the management agencies with 
the involvement and support of hunter associa
tions. My view is that the first approach 
will not work in the short term and possibly 
not in the long run; but, in the present poli
tical climate, it is a prerequisite to attemp
ted deployment of the second. 

2314 THOMAS, D.C., and KROEGER, P. - 1981 
Digestibility of Plants in Ruminal Fluids of 
Barren-Ground Caribou; Arctic, vol. 34, no. 4, 
pp. 321-324. 

The comparative digestibilities of plants and 
their rates of digestion in vitro were assess
ed by fermentation with ruminal fluids obtained 
from barren-ground caribou (Rangifer tarandus 
groenZandicusJ shot on their winter range in 
the southern Northwest Territories. There was 
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a near-linear increase in the in vitro, dry 
matter disappearance (IVDMD) with fermentation 
time (30-120 h) for all eight lichen species 
that we tested. In contrast, IVDMD was essen
tially max i mal after 60 h fermentation for 10 
of ll non-lichen species. The green leaves 
of Carex rostrata and Equisetum variegatum 
were the only species with IVDMDs higher than 
50% after a 60-63 h fermentation period. The 
two species of mosses and a liverwort were 
poorly digested (15-27%). The addition of 63 
mg of urea to each tube markedly increased 
the digestibilities of both species of lichens 
tested, and that of Vaccinium vitis-idaea, but 
it lowered the IVDMD of Salix and Betula stems 
and the green and cured parts of Carex rostrata. 
The IVDMDs of four lichen species collected on 
the Canadian Arctic Is lands were higher than 
those of eight terricolous species obtained 
from the mainland winter range of R. t. groen
Zandicus. 

2315 THOMAS , D. C. - 1982 
The relationship between fertility and fat 
reserves of Peary caribou; Can. J. Zool., vol. 
60, no. 4, pp. 597-602. 

There was a close association between pregnancy 
rates and levels of fat reserves and body 
weights in Peary caribou (Rangifer tarandus 
pearyi) collected in th e late winters of 1974 
through 1977 on several islands in the Canadian 
Arctic. Pregnancy rates were <8% in adult 
(>2 years) females weighing <53 kg in March and 
Apri 1, >75% in those weighing >57 kg, and 100% 
in those >67 kg in weight. Pregnancy rates in
creased progress i vely from 7 to 100% as the per
centage marrow fat increased from 43 to 79% and 
the kidney- f at index increased from 24 to 41%. 
Only heavy (>46 kg) yearling (21 month) females 
with high fat reserves were pregnant. Repro-
duction virtually ceased from 1973-1974 to 
1975-1976 in Peary caribou on the western Queen 
Elizabeth Islands because their physical condi
tion was poor. Pregnancy rates were as high as 
100% in fema les in a second population located 
on Somerset and Prince of Wales islands, and in 
1974-lg?s four of five yearling females were 
pregnant. The adjustment of fertility to energy 
reserves is viewed as an adaptation to conserve 
energy. It is well developed in Peary caribou 
whose env ironment is characterized by a highly 
variable and often harsh climate in which nega
tive energy balances probably prevail for 8 to 
10 months of the year. 

2316 THOMAS, D.C., and EVERSON, P. - 1982 
Geographic variation in caribou on the Cana
dian arctic islands; Can. J. Zool.. vol. 60, 
no. 10, pp . 2442-2454 . 

Analyses of body, leg bone, skull, and pelage 
data indicated a cline in the characters of 
caribou (Rangifer tarandusJ from central Boo
thia Peninsula to the western Queen Elizabeth 
Islands. The main difference between the 
skulls of barren-ground caribou (R. t. groen
landicusJ on central Boothia Peninsula and 
the more northerly Peary caribou (R.t. pearyiJ 
was a shorter muzz l e in the latter. Pelage 
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tone was markedly lighter in Peary caribou and 
they were smaller in most body measurements, 
most notably in the length of long bones. Two 
major populations of Peary caribou were iden
tified; one on the western Queen Elizabeth Is
lands (Parry Islands), the other on Somerset 
and Prince of Wales islands. Differences in 
skull size and form suggest that each popula
tion was composed of two or more subpopulations. 
The larger and darker R. t. gr>oen~andicus occur
red on north-central Boothia Peninsula and the 
two subspecies and apparent intergrades were 
present in winter on northern regions of the 
peninsula. The morphological similarity of 
Peary caribou on Somerset and Prince of Wales 
islands is explained by interisland movements 
resulting in genetic mixing. The same is true 
for caribou on the western Queen Elizabeth Is
lands and that population apparently has little 
genetic interchange with the other. 

2317 THOMAS, D.C., and EDMONDS, J.- 1983 
Rumen contents and habitat selection of Peary 
caribou in winter, Canadian Arctic Archipela
go; Ar>ctic and AZ.pine Res., vol. 15, no. 1, 
pp. 97-105. 

We obtained data on geographical variation in 
the rumen contents of Peary caribou (Rangifer 
tarandus pearyi) by visual estimation of the 
proportionate composition of plants in 188 ru
men samples obtained in March and April from 
five regions {eight islands). The floral com
position of the samples obtained in 1974 through 
1977 were highly variable among sites on some 
of the islands and among some of the regions. 
Among-year differences were slight despite 
highly variable snowfalls. Only a few species 
dominated the rumen samples from all regions 
but the apparent winter diets were more dive
rse and there was more variability among sites 
on Somerset and Prince of Wales islands than 
on the more northerly islands. Monocotyledons 
{predominantly Luzu~a spp.) and mosses each 
comprised 13 to 58% and together 33 to 97% 
{~ 70%) of the rumen contents of caribou in 
the five regions. They and lichens {2 to 15%) 
were the only plant groups common to the sam
ples from all regions. High proportions of 
mosses {34 to 58%) characterized the rumen sam
ples from caribou on Bathurst, Melville, and 
Eglinton/Prince Patrick islands. Mosses com
prised >50% of the rumen contents of caribou 
sampled on Bathurst and Melville islands in 
March 1974 when foraging was extremely diffi
cult and malnutrition widespread. 

2318 TODA, M.J., and KIKUCHI, Y.- 1981 
Collections of Soil Mesofauna in Arctic Canada; 
in Joint Studies on Physical and Biological 
Environments in the Permafrost, North Canada, 
July to August 1980 and February to March 1981 
Inst. Low Temp. Sci., ed. S. Kinosita, Hokkai
do Univ., Japan, pp. 61-72. 
In order to investigate the habitat structure 
of a soil animal community, soil mesofaunal 
samples were taken from various places diffe
rent in microtopographic feature and vegetation 
at two localities, Tuktoyaktuk and Inuvik, 
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within the Arctic Circle of the Mackenzie 
Delta area, northern Canada, in July-August, 
1980. Tuktoyaktuk (69°26'N, l33°03'W) is 
situated in the tundra zone, while Inuvik 
{68°22'N, l33°45'W) in the subarctic forest 
zone immediately south of the timber line. 
This difference will make it possible to 
compare habitat structures between the two 
vegetational zones. 

A part of the samples were entrusted to Prof. 
H. Tamura, of Department of Biology, Faculty 
of Science, Ibaraki University, Mito, Japan, 
so that preparations were made and the colle
mbolan species identified. The methods and 
the original sample data are presented in this 
report to facilitate further utilization by 
any other specialists who wish to study the 
samples from respective viewpoints. 

2319 TODA, M.J. - 1981 
Daily Activity of Drosophilid Flies in the 
Arcti~ Summer; in Joint Studies on Physical 
and Biological Environments in the Permafrost, 
North Canada, July to August 1980 and Februarv 
to March 1981; Inst. Low Temp. Sci., ed. s. 
Kinosita, Hokkaido Univ., Japan, p. 115. 

A preliminary record on the daily activity of 
drosophilid flies in the arctic summer is re
ported. Two different patterns of daily perio
dicity are observed, bimodal in Drosophi~a 
athabasca and unimodel in D. re~Zima and D. 
subquinaria. The former results from inactivity 
under the bright light condition early in the 
afternoon, while the latter from the coinci
dence of the active peak with the daily ther
mal maximum. The dim light condition around 
midnight suppresses the activity of all flies. 
Species-specific requirements for physical en
vironment are deduced from meteorological re
cords at the time of collection. 

2320 WILLIAMS, S. -
The report of the Joint Services Expedition to 
Princess Marie Bay, Ellesmere Island, 1980; 
PoZar Cont. SheZf Proj., i nterna 1 report, 390 p. 

This is the report of the Joint Services Expe
dition to Princess Marie Bay, Ellesmere Island, 
l 980. 

The aims of the expedition were to make a scien
tific survey of a remote Arctic region, with 
an emphasis on biology. Summaries of scien
tific work form the major part of this report, 
but some are incomplete as data are still 
being analysed. The final results of major 
projects will eventually be submitted for pub
lication in appropriate journals. Planning 
procedures and activities in the field are 
given in some detail to assist future expedi
tions. 

This_report has been written and produced in 
sect1ons. Each section has separate pagina
tion, with figures at the end. 

Geographical measurements are given in metric 
units •. with the exception of heights which are 
shown 1n feet to conform to the Canadian map 
to be found inside the back of the report. 



2321 YAMANE, S . , MAKINO, S., and TOOA, M. J . 
- 1981 

Nests of Dol i chovespula albi da from the Arctic 
Canada; i n Joint Studies on Physical and Bio
logical Environments in the Permafrost , North 
Canada, July to August 1980 and February to 
March 1981, Inst. Low Temp. Sci., Hokkaido 
Univ., Japan, p. 111. 

Two thriving nests of Dolichovespula albi da 
were collected from the Arctic Canada in the 
summer of 1980. They were found each in "su
praterrestrial" nest sites. The envelope 
paper was loose in texture, showing a close 
resemblance to that of D. norwegica. Both 
nests had only two (one worker and one repro
ductive) combs and about 170 cells, much smal
ler than in other Dolichovespula species in 
temperate regions. Adult productivity was 
also considerably low, but the colon i es did 
have a good number of workers. 

2322 ZOLTAI, S . C., BOOTHROYD, P. N. , and 
SCOTTER, G.W. - 1981 

A natural resource survey of eastern Axel Hei
berg Island, Northwest Territories; Par ks Can. 
internal report, 156 p. 

Portions of northeastern Ellesmere Island and 
eastern Axel Heiberg Island were designated 
by Parks Canada as natural areas of Canadian 
significance that merit protection under the 
national parks system. In the original con
cept, the Ellesmere Island portion was to re
present the glacier-covered highlands and the 
Axel Heiberg Island portion would represent 
the biologically more productive lowlands . In 
May 1980, Parks Canada requested the Canadian 
Wildlife Service and the Canadian Forestry 
Service to evaluate the natural resources of 
eastern Axel Heiberg Island . 

The study area covers some 5400 km 2 on the 
east side of Axel Heiberg Island . It lies 
east of the Princess Margaret Range, the gla
cier-clad high mountain chain that forms the 
backbone of the island. The study area is 
within Natural Region 39, Eastern High Arctic 
Glacier Region, but it is located within a 
large dep r ession surrounded by high mountains. 
The area, therefore, is representative of the 
lowland portions of the region. 
The objectives of this study are: 1. To des
cribe the geology, physical geography, flora, 
fauna, and human history of the study area. 
2 . To map and classify the vegetation types 
and ecological units of the study area . 3. 
To identify outstanding features that might be 
critical to the management of a national park 
that includes all or part of the study area . 
4 . To determine whether the study area would 
complement the main potential national park 
on northeastern Ellesmere Island . 5 . To sug
gest alternative solutions to having a natio
nal park in two widely separated sections . 

2323 ZOLTAI, S.C . , McCORMICK, K. J., and 
SCOTTER, G.W. - 1983 

A natural resource survey of Bylot Island and 
adjacent Baffin Island, Northwest Territories; 
Parks Can . , internal report, 176 p. 
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This study was carried out, at the request of 
Parks Canada, t o briefly summarize the e xi st
ing knowledge of the natural resources of Bylot 
Island and the adja cent po r tion of Baffin Is
land. This area is be i ng considered as a poten
tial national park by Parks Canada as an area 
representing glacier-covered highlands and asso
ciated lowlands, with a significant marine com
ponent. In February 1982, Parks Canada reques
ted the Canadian Wildl i fe Service and the Cana
dian Forestry Service to carry out an overview 
study of this region . 

The study area covers appro ximately 10 750 km 2 

on Bylot Island, and some 13 000 km 2 of adja
cent Baffin Island. Most of the study area 
lies within Natural Region 26, Northern Davis 
Region of the Canadian Shield (Parks Canada 1972) 
and a small part of the northwestern portion 
of the study area is in Natural Reg i on 37, 
Eastern Arctic Lowlands . 

The specific objectives of this study were: 
1. To describe the geology , physical geography, 
flora, fauna , and human history of the study 
a r ea . 2 . To map and classify the vegetation 
types and ecological units of the study area. 
3 . To identify outstanding features that might 
be critical to the management of a national park 
that includes all or part of the study area. 
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2252 BOOTHROYD, P. N. - 1983 
Preliminary asses sment of potential environ
mental effects of the borea l is iron ore deve
lopment proposal on birds of Melv i lle Peninsula , 
N.W . T.; Env. Can . , Can . Wildl . Serv., Wpg, in
ternal report, 132 p. 

2254 BRUEMMER, F. - 1984 
Nature's laboratory in a High Arctic oasis; 
Can. Geographia, Feb/March 1984, pp. 34-40. 

2324 EDLUND, S.A. - 1980 
Vegetation of Lougheed Island, District of 
Franklin; in Current Research, Part A, Geol. 
Surv. Can., Paper 80-lA, pp. 329-333. 

The nature of the flora and the relationships 
between plant communities and the surficial ma
terials on Lougheed Island were studied . Th i rty
three vascular species were identified. Most 
communities are dominated by monocotyledons. 
Several Luzula-based communities occur on 
sandy materials; grass-based communities , pri
marily dominated by Alopecurus alpinus and Puc
cine llia spe c ies occur on fine gr ained materi
als . Saxifraga oppos i t i fo lia-based communities 
are restricted to materials with significant 
calcareous components . For each type of mate
rial, moisture content determines which type 
of community is present. 
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2325 EDLUND, S.A. - 1982 
Vegetation of Melville Island, District of 
Franklin: Eastern Melville Island and Dundas 
Peninsula; GeoZ. surv. Can., Open File No. 
852. 
Two unedited maps at 1 : 250 000 scale of east
ern Melville Island and Dundas Peninsula show 
the types and distribution of major plant com
munities and their relationships to the surfi
cial geology. 

The area is subdivided into four bioclimatic 
zones based on species diversity and plant 
community composition, especially the presence 
and significance of dwarf shrubs in the commu
nities . From this zonation a "mini forest
line" and "mini treeline" is established for 
this part of the High Arctic . 

2326 EDLUND, S.A. - 1982 
Vegetation of Cornwallis, Little Cornwallis, 
and associated islands, District of Franklin; 
Geo L Surv. Can . , Open File No. 857 . 

One unedited map, at a scale of 1 : 250 000, of 
the Cornwallis Island area shows the distribu
tion of major plant communities and their re
lationships to surficial geology and moisture 
regimes . This area is largely unvegetated , 
probably due to the strongly alkaline surfi
cial materials, which cover most of the area, 
and to the purity of these carbonates and eva
porites, which are severely deficient in plant 
nutrients. 

This area is also subdivided into three biocli
matic zones, based on species diversity and 
plant communities and the significance of 
dwarf shrubs in the communities. The zonation 
establishes a "mini treeline" and a "mini for
est-line" in th i s part of the south-central 
Queen Elizabeth Islands. 

2327 EDLUND, S.A. - 1982 
Vegetation of Polar Bear Pass, Bathurst Island , 
Northwest Territories; GeoZ . Surv. Can., Open 
File No. 884. 

The unedited map, at a scale of 1 : 125 000, 
shows the distribution of High Arctic plant 
communities on the various surficial materials 
of the Polar Bear Pass Wildlife Area, central 
Bathurst Island . In addition, inset maps show 
surficial materials and watersheds of the 
Polar Bear Pass area as well as the general 
physiography of Bathurst Island. 

The Polar Bear Pass lowland area has the lar
gest concentration of sedge meadows on Bathur
st Island and in the central High Arctic. Dwarf 
shrub communities also occur in abundance . This 
High Arctic oasis occurs in this area due to 
a combination of factors. The surficial mate
rials-moderately calcareous gravels of local 
and foreign lithologies - provide a va~iety 
of plant nutrients: whereas areas surrounding 
the lowland, particularly the pure limestone 
and dolomite of the uplands north and south of 
Polar Bear Pass, are extremely low in plant 
nutrients. Moisture is available throughout 
the growing season due to the storage of 
spring meltwater in numerous lakes and ponds 
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on the lowland and to the slow, continuous melt
ing of snowbeds on the north and south slopes 
of the pass . Polar Bear Pass is an unusual in
land-lowland, where coastal fog does not always 
penetrate, and thus the climate is locally 
milder than the adjacent coastal areas . 

2328 EDLUND, S.A.- 1983 
Vegetation of north-central Queen Elizabeth Is
lands, Northwest Territories; GeoZ . Surv . Can. 
Open File No. 887. 

Two unedited maps at l :250 000 scale of Amund 
Ringnes, Cornwall, Table, Lougheed, Graham and 
adjacent islands show the types and distribution 
of major plant communities and their relation
ships to the surficial geology. 
The area is subdivided into three bioclimatic 
zones based on species divP.rsity and plant com
munity composition, especially the presence and 
significance of dwa rf shrubs in the communities. 
From this zonation a "mini forest-line" and 
"mini treeline" are established for this part of 
the High Arctic. 

2329 EDLUND, S.A . - 1983 
Vegetation of the Bathurst Island Area, North
west Territories; GeoZ. Surv . Can . , Open File 
No. 888. 

The unedited map at l :250 000 scale of Bathurst, 
Alexander, Massey, Vanier, Cameron, Helena, 
Loney, Byam Hartin, Marc, and Pauline Islands 
shows the types and distribution of major plant 
communities and their relationships to the sur
ficial geology . 

The area is subdivided into three bioclimatic 
zones based on species diversity and plant com
munity composition, especially the presence and 
significance of dwarf shrubs in the communities . 
From this zonation a "mini-forest line" and 
"mini treeline" is established for this part 
of the High Arctic . 

2330 EDLUND, S.A . - 1983 
Bioclimatic zonation in a high Arctic Region : 
Central Queen Elizabeth Islands ; in Current 
Research, Part A, Geol. Surv. Can., Paper 83-
lA, pp . 381-390. 

The central Queen Elizabeth Islands in the High 
Arctic are subdivided into four bioclimatic 
zones based on plant community life-forms, spe
cies diversity within plant communities, total 
number of species, and the presence and abun
dance of a variety of indicator species such 
as woody plants, marsh emergents, sedges, vas
cular cryptogams, legumes, and Compositae. 
These zones, which cross lithologic boundaries, 
establish a 'mini-treeline' north of which no 
woody species occur (prostrate dwarf shrubs 
such as arctic willow and mountain avens) and 
a 'mini-forest zone' in which dwarf shrubs 
are the major vascular plant component . This 
bioclimatic zonation occurs on latitudinal, 
altitudinal, and local scales. It appears 
likely that the mean daily July temperature 
for the limit of vascular plants is a little 



above 2.5°C, for woody plants ('mini-treeline') 
is between 3° and 3.5°C and for the 'mini-for
est zone', is between 3.5° and 4°C. 

2331 EDLUND, S.A. - 1983 
Reconnaissance vegetation studies on western 
Victoria Island, Canadian Arctic Archipelago; 
in Current Research, Part B, Geol. Surv. Can., 
Paper 83-lB, pp. 75-81. 

Reconnaissance observations of the flora and 
plant communities of western Victoria Island 
suggest that surficial materials strongly in
fluence the flora. The widespread calcareous 
glacial deposits support a variety of calci
philous plant communities and flora. All 
three broad arctic ecosystems (Low, Mid, and 
High Arctic) occur on western Victoria Island. 
The Low Arctic ecosystem is the most exten
sive, occurring along the southwest coast of 
Prince Albert Peninsula, coastal areas of Dia
mond Jenness Peninsula and up Kuujjua River 
valley, and most of Wollaston Peninsula; dwarf 
shrubs dominate most plant communities and 
vegetation cover is nearly continuous. The 
High Arctic ecosystem is restricted to nor
thern Victoria Island and to areas above 500 
m in Shaler Mountains and parts of Diamond 
Jenness Peninsula. The Mid Arctic ecosystem 
occurs mainly in central Prince Albert and 
Diamond Jenness peninsulas. Around Minto In
let rare tree-sized (2 to 5 m-high) thickets 
of willow occur in some sheltered valleys and 
along river terraces. The vegetation of wes
tern Victoria Island is compared with calci
philous vegetation of the southern Queen Eli
zabeth Islands, Banks, Somerset, and Prince 
of Wales islands, and with vegetation on non
calcareous surficial materials of north-cen
tral District of Keewatin. Several bioclima
tic zones are suggested, including an exten
sion of the 'mini-forest zone' from the Queen 
Elizabeth Islands and an erect shrub limit 
and an erect shrub-forest limit in wetlands. 

2258 ENGLAND, J., KERSHAW, L., LaFARGE-ENG-
LAND, C., and BEDNARSKI, J. - 1981 

Northern Ellesmere Island: a natural resource 
inventory; Univ. Al-ta., Report to Parks Can., 
237 p. 

2332 FREEDMAN, B., HILL, N., SVOBODA, J., 
and HENRY, G. - 1982 

Seed banks and seedling occurrence in a high 
Arctic oasis at Alexandra Fjord, Ellesmere 
Island, Canada; Can. J. Bot., val. 60, no. 10, 
pp. 2112-2118. 
The sizes and floras of the seed banks and 
seedling communities are described for a var
iety of habitats in a high Arctic lowland 
oasis on Ellesmere Island, located at 79°N 
latitude. Four disturbed habitats had larger 
seed banks than did four undisturbed habitats 
(averaging 3070/m 2 vs. 63/m 2

). The seedling 
densities measured in the disturbed habitats 
were also larger (1780/m 2 vs. 180/m 2 ). The data 
indicate that sexual reproduction is important 
to the herbaceous, short-lived, ruderal spe
cies which colonize disturbed sites in the 
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high Arctic. This contrasts with the more con
servative strategy ~f stress-tolerant species 
that occur in relativ~ly closed and undisturbed 
habitats, which tend to propagate by vegetative 
mechanisms. 

2333 GRAINGER, E.H., and EVANS, M.S. - 1982 
Seasonal Variations in Chlorophyll and Nutrients 
in a Canadian Arctic Estuary; Estuaries, val. 
5, no. 4, pp. 294-301. 

The Eskimo Lakes and Liverpool Bay constitute 
a series of estuarine waters to the Beaufort 
Sea in arctic Canada. Salinity ranges in sum
mer from 20 °/oo at the mouth to less than 1 
0/ 00 at the head of the system. Arctic fea
tures include an ice cover lasting for about 8 
months annually and water temperatures which 
fluctuate from -1°C in winter to as high as 12°C 
in late summer. Subsurface light is severely 
attenuated. Reactive phosphate varies from a 
spring high of 0.3 ~g-at P per 1 to undetectable 
levels during summer. Nitrate is more abun
dant, and silicate is consistently plentiful. 
Chlorophyll a reaches a maximum only occasion
ally higher than 3 mg per m3 in June and July, 
rising from undetectable levels in winter. 
Photosynthetic rates are low by all standards, 
and have not been measured at greater than 6.4 
mg C per m2 per hour in summer. Low levels of 
subsurface light and reactive phosphate and 
nitrate characterize this exceptionally oligo
trophic arctic estuary. 

2334 GRULKE, N.E., and BLISS, L.C. - 1983 
A note on winter seed rain in the High Arctic; 
Aratic and Al-pine Res., vol. 15, no. 2, pp. 
261-265. 
Vascular plant cover is low (: 5 to 25%) in 
semidesert communities in the High Arctic. 
Snow was cored over two plant communities for 
winter seed rain. Seeds were found roughly 
in proportion to plant cover in the immediate 
area. In snow cores sampled over a moss-herb 
community, 63 diaspores m- 2 were found versus 
20 diaspores m- 2 over a graminoid barrens 
community. No exotic diaspores were found, 
but seeds of species typical of communities 1 
km distant were sampled. Winter seed rain is 
only a fraction of reported summer values from 
an alpine site. 

2272 HAVAS, M., and HUTCHINSON, T.C. - 1983 
The Smoking Hills: natural acidification of 
an aquatic ecosystem; Nature, vol. 301, Jan. 
6, 1983, pp. 23-27. 

2285 KINOSITA, S. - 1981 
Joint Studies on Physical and Biological Envi
ronments in the Permafrost, North Canada, July 
to August 1980 and February to March 1981; ed. 
S. Kinosita, Inst. Low Temp. Sci., Hokkaido 
Univ., Japan, 121 p. 

2335 MAESSEN, 0., FREEDMAN, B., NAMS, M.L.N., 
and SVOBODA, J. - 1983 
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Resource allocation in high-arctic vascular 
plants of differing growth form; Can. J. Bot., 
vol. 61, no. 6, pp. 1680-1691. 

Resource allocation strategies are described 
for a range of vascular plant species of a 
high-arctic lowland oasis, located adjacent 
to Alexandra Fjord, Ellesmere Island, N.W.T. 
The patterns of allocation of biomass and ma
jor nutrients (N, P, K, Ca, and Mg) differed 
greatly among the 16 species, which represent
ed six growth forms (biennial herbs, perennial 
herbs, graminoids, cushion plants, deciduous 
dwarf shrubs, and evergreen dwarf shrubs). 
The dominant growth strategy was that of the 
stress tolerator, well adapted to cold, dry, 
and exposed situations. This strategy is cha
racterized by low annual net production, a 
small proportion of resources allocated below
ground, a large proportion of resources allo
cated to the attached litter compartment, and 
internal nutrient cycling. Ruderal growth 
strategies were evident in such species as 
Coch~earia fenestrata and Draba groen~andica, 
which occupied disturbed habitats. These spe
cies had a large proportion of resources allo
cated to sexual reproductive tissues. Peren
nial herbs exhibited intermediate strategies, 
and they occupied a wide range of habitats. 

2336 MILLER, N.G., and HOWE AMBROSE, L.J.-
1976 

Growth in Culture of Wind-blown Bryophyte 
Gametophyte Fragments from Arctic Canada; 
The Bryo~ogist, vol. 79, no. 1 , pp. 55-63. 

Samples collected during the summer from a 
lingering snowbed on Bathurst Island in the 
Canadian high arctic contained large numbers 
of moss and liverwort gametophyte fragments. 
For the most part, species represented occur 
on ridges and slopes immediately adjacent to 
the sampling site. Accumulation of the frag
ments and associated plant debris presumably 
took place during the preceding winter through 
the action of surface winds. In laboratory 
culture trials 12% of the fragment sample 
showed evidence of viability by generating 
protonemata , new shoots or rhizo i ds or by 
otherwise resuming growth . Leaf-bearing ga
metophore tips of mosses showed the greatest 
response. No detached moss leaves generated 
new growth and only one leafy liverwort frag
ment proved to be viable. Based on the num
ber of fragments in subsample volumes, it is 
estimated that over 4000 viable propagules 
occurred per cubic meter of granular snow at 
the sampling site. These data indicate that 
some gametophyte fragments are able to func
tion as propagules in nature and that wind 
dispersal and establishment of bryophytes by 
vegetative means may be routine in arctic 
latitudes. 

2300 SHAW, G.G., and GUNN, A. - 1981 
Element Concentrations in High Arctic Vegeta
tion and some Caribou and Lemmings; Can. 
Wildl. Serv., internal report, 28 p. 
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2301 SHEATH, R.G., HAVAS, M. , HELLEBUST , J.A. , 
and HUTCHINSON, T.C. - 1982 

Effects of long-term natural acidification on 
the algal communities of tundra ponds at the 
Smoking Hills, N. W.T., Canada; Can. J . Bo t., 
vol. 60, no . 1, pp . 58-72. 

2306 STEWART, D.B., and BERNIER, L.M.J. - 1982 
An aquatic resource survey of island border
ing Viscount Melville Sound, District of Frank
lin, Northwest Territories; Env. Can. & Ind. 
& Northern Affairs Can., Land Use Infor. Series 
Background Rep. No. 2, 110 p . 

2337 SVOBODA, J., and FREEDMAN, B.- 1981 
Ecology of a Hi~h Arctic Lowland oasis, Alex
andra Fiord (78 53'N, 75°55'W) Ellesmere Island, 
N.W . T. , Canada; Univ. Toronto & Dalhousie Univ. 
1981 Progress Rep. of Alexandra Fiord Lowland 
Ecosystem Study, 245 p. 

This second volume represents a summary of 1980 
and 1981 full field seasons of research at 
Alexandra Fiord (78°53'N), Ellesmere Island, 
N.W.T., Canada. It was prepared as a "papers 
report" two months after the researchers retur
ned from the North and much of the 1981 data 
are therefore preliminary. However, in pro
jects which went through their second field 
season an attempt for more substantial contri
bution is clearly visible . All research des
cribed is ongoing. It is anticipated that most 
of the graduate student projects will be com
pleted during the summer of 1982 . Several stu
dies, however, will continue part of 1982, cli
matology, plant and soil nutrient study, eco
physiology of certain species, invertebrate 
and breeding birds being among them. 

Very few intensive studies in Ecosystem ecology 
have been conducted in the Canadian High Arctic. 
The only comprehensive study which has been 
completed to date was located at Truelove Low
land, on Devon Island . This dearth of informa
ti on relevant to the ecology of the high arctic 
archipelago is significant, in view of the tre
mendous geography of this region, the sensiti
vity of the systems, and the scope of distur
bance that could arise from northern resource 
development. 

Most of the Arctic Archipelago north of Lanca s 
ter Sound is classified as polar desert or semi
desert, or is covered by ice fields. These are 
xeric, barren, and highly unproductive regions. 
However, certain localities generally infre
quent in occurrence and small in size, have de
veloped into relatively lush and productive eco
systems . These are usually uplifted lowlands, 
having favourable microclimates and moisture 
regimes, and are termed high arctic lowland 
oases. Virtually all of the resident and migra
tory terrestrial arctic wildlife depends on the 
primary production of these infrequent sites 
for their survival. 

In order to contribute further information on 
the ecology of these rare Bio-enclaves we ini
tiated in 1979, an intens i ve study of a lowland 
adj acent to Alexandra Fiord on Ellesmere Island . 
This site, in addition to being an exceptional 



example of a lowland oasis, also has the great 
log i stic advantage of accessib i lity and acco
mmodation in an abandoned RCMP post. 
The overall objectives of this project are to 
determine the environmental factors which in
fluence plant diversity and primary production 
in the lowland, anomalously located in a re
gion otherwise surrounded by barren polar de
sert and glaciers. Within the scope of these 
objectives we are carrying out studies of 
meso- and microclimate, soils, decomposition, 
distribution and production of plant communi
ties, and the autecology of certain plant spe
cies. 
The Alexandra Fiord lowland is a flat, roughly 
triangular, peri-glacial outwash lowland, appro
ximately 12 km 2 in area. This lowland oasis 
is discrete and well-developed, being bordered 
on the southern apex by two glacial tongues, 
on the west and east side by steep talus 
slopes and cliffs, and on the north side by 
the oceanic waters of the fiord. The plant 
communities respond to the varying topography, 
drainage, soil substrates, and microclimat~ 
conditions within the lowland, and are modl
fied accordingly. The western part of the 
lowland is well moistened by numerous seepa-
ges of meltwater from the upland plate~us for 
most of the growing season, and extens1ve and 
lush sedge-cottongrass meadows have developed 
here. These are dominated by Care~ stans, C. 
membranacea, and Eriophorum triste. Also ex
tensive are mesic white heather (Cassiope te
tragona) fields. Associat~d species ~nclud~ 
Care~ misandra, SaZi~ arct~ca, Dryas ~ntegr~
foZia, and Vaccinium uZiginosum .. Another sig
nificant community type, but hav1ng lower 
cover and productivity, are rock outcrops and 
talus slopes, dominated by such species as 
Papaver radicatum, Draba spp. Poa arct i ca, 
and various species of crustose lichens . Also 
occurring are certain microsites having vigo
rous and phenologically advanced plant commu
nities. These are located adjacent to the 
glacier, where they may be positively influen
ced by light reflected from the ice, and along 
the fiord coast, where light reflected from 
the sea ice may be of similar significance. 
Also large erratic boulders obviously influ
ence the thermal regime of the biotic commu
nity surrounding the rocks. Other favourable 
situations, include disturbed areas around a 
fox denning site and near the buildings. Stu
dies of these exceptional situations will 
yield information as to the environmental fac
tors which have allowed their high production, 
(albeit on a very restricted scale) to occur. 
These same factors, operating at more mode-
rate rates are believed to be of significance 
in influen~ing the lushness of the lowland it
self, compared with the surrounding barrens . 

2338 YOSHIE, F., and FUJINO, K. - 1981 
Vegetational Changes i~ Relat~on to Topo~raphy 
and Soil Environments 1n Arct1c Tundra; ~n 
Joint Studies on Physical and Biological Envi
ronments in the Permafrost, North Canada, July 
to August 1980 and February to March 1981, 
Inst. Low Temp. Sci., ed. S. Kinosita, H9kkai
do Univ., Japan, pp. 73-93. 
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Correspondence between the plant community and 
climate and topography is a well-established 
ecological concept . Although vegetat~onal dif
ferences associated with differences 1n topo
graphy and soils in Arctic Coastal _Plain_have 
been studied by a large number of 1nvest1gators, 
the relation between them using some simple in
dicators has not been attempted . 
The water content in soil of the active layer 
is one of the good indicators of topog~a~hy of 
a site at which it is located, The ac1d1ty pH 
of soil solution is also one of the typical 
physico-chemical properties of the sit~. Hori
guchi reported that the pH value of so1l solu
tion decreased with increasing organic content 
and water content in the arctic tundra. Thus, 
the acidity pH of soil is one of the good indi
cators of the organic content of the soil in 
the active layer. 

In this expedition we investigated the vegeta
tional changes associated with the topography 
of a site as well as the relation between them 
through water content and acidity pH as simple 
indicators of soil, whereby we discussed inter
action between vegetat i on and soil. 
A vegetational pattern can be detected within 
an area of a few square kilometers and a few 
square meters in the arctic tundra. So, in our 
study we examined a vegetational pattern in a 
small-scale area. Vegetation was analyzed and 
soil was sampled at two experimental sites, one 
2 km south of Tuktoyaktuk and the other around 
Ibyuk pingo, 4.4 km south-southwest of Tuktoyak
tuk. The first site was mainly divided into 
three parts from their topographic features, 
that is, flat place , small hill, and high
center polygon. The elevation of this site 
was 1 to 8 m above sea level . Vegetation was 
dominated by Eriophorum vagi natum ssp.vagina
tum (lst part), SaZi~ aZa~ensis ssp. aZaxensis 
and BetuZa gZanduZosa (2nd part) and Betula 
gZanduZosa (3rd part) . Meanwhile, the second 
site was marsh, 0 to 0.6 m above sea level, 
and dominated by sedges and grasses. 

2339 YOSHIE, F., FUKUDA, M., and TSUKADA, M. 
- 1 981 

Pollen Stratigraphy of Polygon Sediment at Tuk
toyaktuk, N.W.T., Canada; in Joint Studies on 
Physical and Biological Environments in the 
Permafrost, North Canada, July to August 1980 
and February to March 1981, Inst. Low Temp. Sci. 
Hokkaido Univ., Japan, pp. 117-121 . 

The ice-wedge polygon is one of the most strik
ing features of land forms in the continuous 
permafrost regions. The process by which poly
gons are formed is complex and not th9roughly 
understood, but there is a sufficient/body of 
facts known to permit a relatively simple out
line of their origin, growth and decay, Con
traction cracks into permafrost are formed in 
winter. Ice wedges are formed when contraction 
cracks become filled with snow and refrozen 
meltwater. A polygonal pattern is formed by 
cracks and then an ice wedge increases in width 
0.5 to 2.0 mm per year. The pressure of the 
growing ice wedge eventually results in the 
formation of a low-center polygon. 
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Low-center and high-center polygons were ob
served in our study site. Black pointed out 
the existence of gradational formes of poly
gons. Black also stated that a polygon goes 
through a cycle that can be described as youth 
maturity and old-age - from a flat surface 
with cracks to a low-center polygon and fin
ally to a high-center polygon. Britton stated 
that polygons occur in a developmental series, 
stem from the same origin, have the same po
tential future, and each form is simply the 
current representative of a stage reached. 
Britton hypothesized the 'thaw lake cycle' 
that includes these geomorphic changes through 
time. His main hypothesis follows: a thaw 
lake comes to existence as the sediment rises 
above the sea; the lake grows to maturity by 
thermokarst erosion of the shoreline and cen
tral basin; it is then captured and drained 
by small streams; the drained flat basin 
slowly changes to a low-center polygon with 
a ponded center; and finally an assembly of 
low-center polygons coalesce into thaw-pond 
which grew by marginal into a thaw lake simi
lar to the original. Billings and Peterson 
examined and modified the Britton's hypothe
sis on the thaw lake cycle from a viewpoint on 
new observations on ice wedges and revegeta
tion following drainage of lakes in the wet 
coastal tundra of arctic Alaska. But, all 
these results are based on examinations con
ducted for relatively short time and no dete
rmination was made concerning a· time scale 
about the completion of one thaw lake cycle. 
The objective of this study was to determine 
pollen stratigraphy from the sediment of high
center and low-center polygons at Tuktoyaktuk, 
N.W.T . , Canada, and to understand the develop
mental process of ice-wedge polygons and their 
time scales. 

2340 YOSHIE, F., and SAKAI, A. - 1981 
Water status and Freezing Resistance of Arc
tic Plants; in Joint Studies in Physical and 
Biological Environments in the Permafrost, 
North Canada, July to August 1980 and Febru
ary to March 1g8l; ed. S. Kinosita, Inst. Low 
Temp. Sci., Hokkaido Univ .• Japan, pp. 95-110. 

A study was made of water status and freezing 
resistance of plants in N.W.T., Canada, in an 
arctic tundra area 2 km south of Tuktoyaktuk 
and in area around the northern limit of bo
real coniferous forest regions near Inuvik 
Scientific Research Center, Inuvik, the areas 
being called Tuktoyaktuk and Inuvik, respec
tively, in this paper. 

2322 ZOLTAI, S.C., BOOTHROYD, P.N., and 
SCOTTER, G.W. - 1981 

A natural resource survey of eastern Axel Hei
berg Island, Northwest Territories; Pa~ks Can. 
internal report, 156 p. 

2323 ZOLTAI, S.C., McCORMICK, K.J., and 
SCOTTER, G.W. - 1983 

A natural resource survey of Bylot Island and 
adjacent Baffin Island, Northwest Territories; 
Parks Can., internal report, 176 p. 
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2341 BEAUDOIN, A. - 1983 
CESAR 83: La fin d'une ~nigme?; GEOS, EM&R, 
val. 12, no. 2, pp. 18 and 20 . 

2342 MUNGAL L, C. - 1983 
CESAR- 60 days on the ice - an exercise in in
ventiveness and cooperation; GEOS, EM&R, vol. 
12, no. 2, pp. 17, 19 and 21. 

2343 OHLEND OR F, P., and VAN OUSEN, J.- 1983 
Staking an arct ic claim; Mac~ean's; vol. 96, 
no. 1 4, p. 48. 

2344 WEBER, J.R., SWEENEY, J .F., and JUDGE, 
A. S. - 1981 

CESAR 83, Canadian Expedi tion to Study the 
Alpha Ridge; Energy~ Mines & Res . Can .~ Earth 
Phys. Br. internal report, 81 p. 
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2345 ABURAKAWA, H.- 1981 
Microclimatic Investigations of the Arc t ic 
Tundra; in Jo i nt Studies on Physical and Biolo
gical Environments in the Per ma f ros t, North 
Canada, July to August 1980 an d February to 
March 1981; ed. S. Kinosita, Inst. Low Temp. 
Sci., Hokkaido Univ., Japan, pp. 1-11. 

As part of the permafrost expedition in North 
Canada, the microclimatic regime s of this region 
were investigated. 
The study site, situated on the open tund r a 
area near Tuktoyaktuk, Mac ke nzie Delta, is 
characterized by the low-polygona l patterned 
ground. Microme t eorological observations were 
carried out at this site. 
The present paper summarizes results of analy
ses of the data, part of wh i ch we re supplied 
by the meteorolog i cal station of Tuktoya ktuk. 

2346 ALT, B. T. - 1983 
Synoptic ana l ogs: a technique for studyi ng cli
matic change in the Canadian High Arc t i c; in 
Climate Change in Canada 3, Syll ogeus, no. 49, 
ed. C.R . Harington , Nat. Nuseums Can., pp. 70-107. 

Consid erable emphasis has been placed, recently, 
on the study of climatic change th rough analy-
sis of trends in tempera tu re on both hemispher ic 
and regional scales . In the Queen Eli za beth 
Islands mass balance measurements are ava i lable 
beginning in 1960, whereas meteorological recor
ds begin in the late 1940s. This brief period 
of record provides only a glimpse of the cli-
mate of the QE I and allows discussion of only 
short-term trends . Even on a hemispheric 
scale, "The range of year-to-year variability 
in most data sets i s several times larger than 
the departure due to long-term trends.". In 



the QEI where Maxwell indicates a 0.5°C de
crease of temperature during the period of 
record, standard deviations ot monthly mean 
temperature range from 1 to 4 C. The impact 
of these year-to-year variations is magnified 
by the sensitivity of the Arctic environment 
to small changes in temperature-particularly 
during spring and summer. These season-to
season variabilities can, however, be exploi
ted as a means of examining the degree to 
which paleoclimate changes, of the order of 
magnitude of the Climatic Optimum and Little 
Ice Age, can be accounted for by changes in 
the frequency of occurrence of present syno
ptic weather patterns. 

2347 FISHER, O.A. - 1982 
Carbon-14 production compared to oxygen iso
tope records from Camp Century, Greenland 
and Devon Island, Canada; CZimatic Change, 
vol. 4, pp . 419-426. 

Carbon-14 production rate variations that 
are not e xplainable by geomagnetic changes 
are thought to be antiphase with solar acti
vity and as such should be in antiphase with 
paleotemperature records or proxy tempera
ture histories such as those obtainable from 
oxygen isotope analyses of ice cores . Oxygen 
isotope records from Camp Century, Greenland 
and Devon Island Ice Cap are in phase with 
each other over thousands of years and in 
antiphase to the 1 ~C production rate resid
ua 1 s . 

2348 FISHER, D.A ., and KOERNER, R. M. - 1983 
Ice-core study: a climatic link between the 
past, present and future; in Climate Change 
in Canada 3, Syllogeus, no. 49, ed . C.R. Har
ington, Nat . Museums Can., pp. 50-69 . 

Research over the past 20 years has substan
tiated the pioneer work of Manley and Lamb in 
emphasizing the variable nature of climate at 
almost all wavelengths. However, ideas con
cerning the nature of future climatic changes, 
unfortunately, seem to follow the trends of 
fashion . Experts in one decade consider we 
are entering an ice age, whereas those in the 
next believe we are due for a dramatic warm
ing. What we, as scientists, should emphasize 
in this period of academic flux is that cli
mate has changed in the past and will change 
in future. We must, therefore, generate our 
best estimates of the degree of climatic 
change that is likely to occur in the future 
in order to allow and encourage the develop
ment of contingency plans to accommodate all 
possible changes. The northern boundary of 
cultivable land crosses Canada from east to 
west. So the country is peculiarly sensitive 
to climatic change - especially in terms of 
the length of the growing season. This in 
turn has profound political implications, 
Canada being the world's second largest grain 
exporter. 
In this paper we will outline the way climate 
has changed in the High Arctic over the past 
few thousand years, giving particular atten
tion to the last few hundred years. Based on 
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knowledge of the past, we will attempt to eval
uate the magnitude of climatic change, extra
polate our climatic record a few decades into 
the future, and indicate how this might affect 
human development and extractive industries in 
the North. We consider only the natural cli
matic record, essentially disregarding various 
effects produced by people. The magnitude of 
these effects, termed anthropogenic, are dis
puted and we will mention them briefly later. 

2349 FISHER, D.A., KOERNER, R.M., PATERSON, 
W.S.B., OANSGAARO, W., GUNDESTRUP, N., 
and REEH, N. - 1983 

Effect of wind scouring on climatic records 
from ice-core oxygen-isotope profiles; Nature, 
vol. 301, no. 5897, pp. 205-209. 

Removal of winter snow by wind explains why 
the annual mean oxygen-isotope ratio at an ice 
divide is 2.5 °/0 less negative than it is 
1 .2 km downslope.° Cores from two sites on an 
ice cap, Ellesmere Island, Canada, show past 
variations in the difference, depending on 
where the ice originated relative to the scour
ed zone. Some ice-core climatic records may 
need correction for scouring . 

2350 KOERNER, R.M., FISHER, D., and ALT, B. 
- 1 981 

Glacier Studies -Arctic - Queen Elizabeth Is
lands; Ice, no. 65, 1st issue, p. 2. 

2351 KOERNER, R.M., FISHER, D., ALT, B., 
PARNANDI, M., and BOURGEOIS, J.- 1982 

Glacier Studies -Arctic - Queen Elizabeth Is
lands ; Ice, no. 68, 1st issue, p. 2. 

2352 MAXWELL, J.B. - 1981 
Climatic Regions of the Canadian Arctic Islands; 
Arctic, vol. 34, no. 3, pp . 225-240. 

As a result of a comprehensive assessment of 
the climate of the Canadian Arctic Islands and 
adjacent waters, five climatic regions were id
entified. The regional boundaries were delinea
ted by an analysis of the influence of the major 
climatic controls while further regional subdi
visions were arrived at through consideration 
of the fields oJ the standard observed meteoro
logical elements. Short discussions of the 
climatic characteristics of each sub-region are 
given and tables outlining values of selected 
climatic elements are presented . A brief dis
cussion of climatic change across the entire 
area is included. 

2353 OHHURA, A. - 1982 
Evaporation From the Surface of the Arctic 
Tundra on Axel Heiberg Island; Water Resources 
Res., vol. 18, no . 2, pp . 291-300. 

Hourly and daily evaporation rates were measu
red at the base camp (79°25'N, 90°45'W, 200m 
above mean sea level) as part of the energy 
balance program during the Axel Heibergy Island 
Expedition in spring and summer of 1969, 1970, 
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and 1972. The study period covered about 50 
days of the dry snow period, 15 days of the 
melt period, and 2 months of the postmelt 
period in each year. The measuring and analy
sis methods are described, in that the aero
dynamic profile method is examined, objective 
criteria are developed to accept or reject the 
profile data for the Bowen ratio energy balance 
method, and the problems of the snow lysimeter 
and the ordinary weighing lysimeter are des
cribed. Systematic differences among these 
methods are presented, and the causes for the 
differences are examined. Seasonal and diur
nal variations of the evaporation rate are dis
cussed. A unique effect of the fohn on evapo
ration is found and the cause investigated. 
Each season, characterized by different sur
face conditions, is found to possess a rather 
distinctive evaporation rate and ratio of la
tent heat flux to net radiation. The annual 
total evaporation is estimated at 140 mm, which 
is equivalent to 80~ of the annual total preci
pitation, the remaining 20~ being annual total 
runoff . The runoff occurs mostly during and 
immediately after the melt of the snow cover. 

2354 OHMURA, A. - 1982 
Regional Water Balance on the Arctic Tundra in 
Summer; Wate'!' Resou'!'aes Res., val. 18, no . 2, 
pp. 301-305. 

The regional distributions of evaporation and 
precipitation were investigated on the arctic 
tundra on Axel Heiberg Island, Northwest Ter
ritory, Canada, during the summers of 1969 and 
1970. The measurements were made using small 
weighing lysimeters and Canadian standard rain 
gauges installed at eight locations ranging in 
altitude from the sea level to 800 m above 
mean sea level. The mean evaporation rate for 
the snow-free period increases slightly with 
altitude . The total evaporation for the snow
free period at high altitudes, however, is cut 
short due to the longer duration of the snow 
cover. Consequently, the total summer evapo
ration shows a maximum value in the altitude 
zone between 100 and 600 m. Summer total pre
cipitation increases steadily with altitude, 
exceeding evaporation at about 500 m. Below 
this altitude, most of the annual runoff takes 
place during and immediately after the melt 
of the winter snow cover. At higher altitudes, 
runoff is observed throughout summer. 

2355 OHMURA, A.- 1982 
Climate and energy balance on the Arctic tun
dra; J. ClimatoZogy, vol. 2, pp. 65-84 . 

Energy balance measurement on the arctic tun
dra on the midwest coast of Axel Heiberg Is
land, N. W.T., Canada, is summarized. The 
methods and the instruments as well as their 
difficulties in the arctic field conditions 
are described. The seasonal characteristics 
of the energy balance are presented for the 
dry snow, the melt and the postmelt periods. 
The diurnal variations of the energy balance 
for each of these periods are also presented. 
The climatic differences for the regions of 
the tundra, glaciers and the arctic seas be-
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come prominent during the three summer months 
of June, July and August . The energy balance 
at the present site is compared with that of 
Barrow, Alaska, revealing a high degree of 
similarity. The slight differences between 
them are more net radiation, more sensible and 
latent heat fluxes, larger Bowen ratio and less 
soil heat flux at Barrow. These differences 
are considered to be due to the larger distance 
of the present station from the coast. 

The energy balance on and in the dry snow cover 
is investigated. The stability of the snow 
cover is attributed to the high reflectivity 
as well as to the large absorptivity of its sur
face with respect to solar radiation. The ab
sorption occurs mainly at the surface of the 
snow cover rather than its interior. This con
dition facilitates the efficient removal of the 
absorbed energy from the surface by the atmos
phere. 

The energy balance on the tundra is compared 
with those on the Central Arctic Ocean, the 
ablation area of the polar glaciers, the accu
mulation area of the glaciers and the boreal 
forests. The surfaces of the tundra, ablation 
area of the glaciers and the Central Arctic 
Ocean are found to receive similar net radia
tion, despite the albedo differences. The fun
damental difference among these surfaces is the 
magnitude of the latent heat of melt. This com
ponent on the ablation area of the glaciers and 
the Central Arctic Ocean is four to six times 
larger than on the tundra, which results in dif
ferential heating and evaporation in these re
gions. This difference is considered to be 
the basis of the milder climate in the tundra 
region in the Arctic. 

More substantial differences are found between 
these low altitude arctic surfaces and the 
accumulation areas of the glaciers and the 
boreal forests. The differences are due to 
the large variation in albedo for the former 
and to the difference in global radiation for 
the latter. These differences ultimately re
gulate the regional variations in net radiation, 
sensible and latent heat fluxes. 

2356 OHMURA, A. - 1982 
Review Paper - a historical review of studies 
on the energy balance of Arctic tundra; J. Cli
matoZ.ogy, vol. 2, pp. 185-195 . 

The main field experiments and climatological 
calculations of the surface energy balance on 
the arctic tundra are reviewed, following the 
historical development of theories and instru
ments. The scientific significance and problem 
areas of individual studies are discussed and 
the present status of understanding the energy 
balance on the arctic tundra is described. 

2357 OHMURA, A., and STAUFFER, B. - 1982 
North Water- Oase im Eismeer; in Forschung und 
Technik, Neue Burcher Beitung, Mittwoch, Sep
tember 29, 1982, Nr. 226, pp. 61-64. 

2358 RITCHIE, J.C., CWYNAR, L. C., and SPEAR, 
R.W. - 1983 



Evidence from north-west Canada for an early 
Holocene Milankovitch thermal maximum; Nature, 
vol. 305, no. 5930, pp. 126-128. 

According to Milankovitch theory of global cli
matic change, maximum summer solar radiation 
at high latitudes of the Northern Hemisphere 
occurred at 10,000 yr BP. In particular, it 
predicts summer solstice radiation greater by 
9-10%. Preliminary climate simulation experi
ments with these increased values of radiation 
confirm that high-latitude land surfaces re
ceived maximal insolation at ~10,000 yr. Para
doxically, however, the large volume of fossil 
pollen and other evidence from North America 
indicates a maximum of Holocene warmth at 
7,000-6,000 yr, and a recent review of the 
evidence from New England suggests that the 
warming began at 9,000 and ended at 5,000 yr, 
but also stresses the difficulties of inter
pretation in terms of climate change. We 
summarize here data from sites in the north
west corner of mainland Canada that directly 
support the Milankovitch hypothesis. 
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2359 EATON, R.M., McALONEY, M., MORTIMER, A., 
SCHENING, E., and WALDOCK, B. - 1982 

Beaufort Sea Loran-e Tests; Can. Aeronautics 
& Space J., vol. 28, no. 1, pp. 9-17. 

Hydrocarbon and mineral extraction from the 
Canadian Arctic is becoming both attractive 
and practical as prices rise and the techni
cal problems of operating in the Arctic are 
solved. Exploration is now in full ·swing, 
some mines are already operating, and there 
are strong prospects of oil production later 
this decade. 

Much of the oil and gas production will be 
offshore and this will demand reliable navi
gation, both to service the production rigs 
with safety and to ship out the oil in an en
vironment that is very vulnerable to spills. 
The Beaufort Sea has some of the most promis
ing prospects, but it also has hazards to 
tankers in the shape of underwater pingos 
(ice-cored mounds rising to within 9 m of the 
sea surface) coupled with a combination of 
shallow coastal waters and a low coastline 
that make navigation by radar of limited use. 
Clearly, some form of radio navaid will even
tually be required in the Beaufort Sea, and 
in other parts of the Arctic. This test of 
Loran-e as one such navaid arose out of the 
shared interests of the Canadian Coast Guard 
(CCG) as operators of all Canadian public-use 
navaids, of Dome Petroleum Limited as poten
tial users in the Arctic, and of the Canadian 
Hydrographic Service (CHS) who have experience 
in Loran-e and use it for offshore survey 
work. 
Loran-e is an LF radio aid, which has been 
adopted by the USA and Canada as a standard 
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marine navaid. It is described in most texts 
on electronic navigation. Loran-e has been 
used widely for a decade in ice-free waters, 
and it operates at much the same frequency as 
Decca, which has been used for surveying in 
the Canadian Arctic since 1960 by the Canadian 
Government's Polar Continental Shelf Project 
(PCSP). 
In spite of this experience, there was a need 
to find out how well Loran-e performs under 
Arctic conditions. 

2360 MORTIMER, A., and MILNER, P. - 1980 
Loran-e and Omega navigation system tests in 
the Beaufort Sea; Fish. & Oceans, Inst. Ocean 
Sci., Sidney, Pacific Marine Sci. Rep. No, 80-4, 
84 p. 

This report describes Loran-G skywave reception 
in the Beaufort Sea. The accuracy of Loran-e 
positions using this mode of reception is eva
luated. Omega reception was also monitored in 
the Beaufort Sea and the accuracy of positions 
obtained with an MX1105 Satnav/Omega receiver 
are given. 

2361 NEAL, C.S. - 1982 
High resolution radio echo sounding on Elles
mere Island, Northwest Territories; Po~ar Re
cord, val. 21, no. 130, pp. 61-64. 

In May 1981 a four-man team visited the Aggas
siz Ice Cap in northern Ellesmere Island. Their 
aim was to use a new high resolution radio echo 
sounder to investigate the link between radio 
echo layers and ice core stratigraphy, in par
ticular between the radio echo layers and den
sity fluctuations in the firn layer. 
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2362 ANONYMOUS - 1983 
Polar Shelf work gets break; news north, val. 
38, issue 17, p. A5. 

2363 BLAKE, Jr., W. - 1980 
Glacial Sculpture; GEOS, Spring 1980, pp. 10-
1 3. 

2364 BLISS, L.C. - 1978 
Opinion Paper - The Role of Science in the 
North; in Northern Transitions, Sec. Nat. 
Workshop on Peop6e, Resources and the Environ
ment North of 60 , eds. R.F. Keith and J.B. 
Wright, Can. Arctic Resources Com., Ottawa, 
470 p. 

When reviewing the material of the last ten 
years, the most frequently heard plea is for 
an increased concentration on northern research. 
Either we speak from a broken record or those 
that listen are hard of hearing. Why are we 
being relatively unsuccessful in our urgings? 
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What can be done to change this pattern and 
image? I do not pretend to have the answers 
to these difficult questions; however, I do 
have some thoughts on the subject. 

2365 CHANTER COLBY, J. - 1983 
Snow blindness, polar bears part of Arctic 
experience; The Brighton Independent, Wed . , 
August 24 , p. 5 . 

2366 COCHRAN, G.V.B. - 1982 
Report of the Polar Mountains Expedition; 
PoLar Cont. Shelf Pro j ., internal report , 
23 p . 

2367 DYSON, J. - 1983 
Amarok's Endless Arctic Odyssey; Reader's Di
gest, May 1983, pp. 164-170. 

On his long, arduous journeys, Fred Bruemmer 
captures the great light of the Arctic in 
the click of his shutter. You may never want 
to go to the deep-frozen lands and seas at 
the top of the map, but he makes you glad 
they're there. 

2258 ENGLAND, J . , KERSHAW, L., LaFARGE-ENGLAND 
C., and BEDNARSKI, J. - 1981 

Northern Ellesmere Island: a natural resource 
inventory; Univ. AZta . , Report to Parks Can., 
237 p. 

2368 ENGLAND, J. - 1983 
Ellesmere Island needs special attention; Can. 
Geographia, vol. 103, no. 3, pp. 8-17. 

2369 ITO , H. - 1982 
Wind Through a Channel - Surface Wind Measure
ments in Smith Sound and Jones Sound in Nor
thern Baffin Bay; J. AppZied Met e oroLogy, 
vol. 21, no. 8, pp. 1053-1062. 

Sur f ace wind was measured in Smith Sound and 
Jones Sound in northern Baffin Bay in conjunc
tion with an inves tigation of the North Water. 
The influence of local topography on the sur
face wind was found to be especially strong 
where the sea narrows to form a channel. Sur
face wind through a channel seems to be conf i 
ned within the channel ; the wind direction is 
adjusted to run parallel to the channel orien
tation. 

2370 JONKEL, C., and HOBSON, G. - 1983 
The Eighth Continent; Western Wild Lands, vol . 
9, no. 2, pp. 33-36. 

The Polar Sea is not an ordinary sea: It is 
covered either seasonally or for the entire 
year with from three to sixteen feet of sound, 
resilient ice . Whether broken or solid, the 
ice is a very stable platform , and vast areas 
can be used for travel or temporary living. 
Long unused by man, except by the native arc
tic peoples and the occasional arctic explorer 
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or research team, ice should be viewed not as 
a foe, but as both a seasonal extension of 
"land" and as a renewable resource. 

2279 KARASIUK, D.J., and BOOTHROYD, P.N. -
1982 

Preliminary environmental assessment of pro
posed harbour sites at McKinley Bay and Baillie 
Islands, Northwest Territories, Volume II: 
Potential effects of harbour and associated 
development on wildlife; Govt. N.W.T., Can. 
Wil dl. Serv., 46 p. 

2371 KING, L. - 1981 
Gebiet der Heidelberg - Ellesmere Island Expe
dition 1978, Northwest Territories, Canada, 
Orthophotokarte 1:25000, Oobloyah Bay. 

2285 KINOSITA, S . - 1981 
Joint Studies on Physical and Biological Envi
ronments in the Permafrost, North Canada, July 
to August 1980 and February to March 1981; ed . 
S. Kinosita, Inst. Low Temp. Sci., Hokkaido 
Univ . , Japan, 121 p. 

2372 LEHN, W. H. , and GERMAN, B.A. - 1981 
Novaya Zemlya effect: analysis of an observa
tion; APPLIED OPTICS, vol. 20, no. 12, pp. 
2043-2047. 

The Novaya Zemlya effect, historically identi
fied with the premature rebirth of the sun dur
ing the polar night, is a long range optical 
ducting phenomenon in the lower atmosphere. 
An occurrence of the effect was observed at 
Tuktoyaktuk, Canada (69°26'N, l33°02'W) on 16 
May 1979, when the minimum solar altitude was 
-1°34'. The sun's image remained above the 
horizon, within a gray horizontal band, and 
assumed the various expected shapes, ranging 
from a bright rectangle filling the band, to 
three flat suns stacked one over the other, to 
several thin vertically separated strips . A 
model for the corresponding atmospheric condi
tions was identified by matching the observa
t i ons with images calculated from a computer 
simulation study. 

2373 MaciNNIS, J. - 1982 
The Breadalbane Adventure; published by Opti
mum Publishing International Inc., Montreal, 
Can., 171 p. 

There are those today who decry the lack of 
opportunity for adventure in a world of explo
ding population, the consequent development 
of once virgin lands, and the transportation 
and communication networks that put every 
corner of our globe in instant touch with 
every other. 

To a large extent they are right - when they 
speak of the surface of our globe . But there 
are still two great, almo s t limitless areas, 
where exploration has only begun - the outer 
s pace beyond our atmosphere, and the inner 
space below our oceans. 



There, adventure still is to be had, and there 
are adventurers eager to assault these hostile 
environments. 
They are our 20th century pioneers, pushing 
our frontiers into the reaches where our fu
ture may lie. Our astronauts have begun the 
utilization of outer space with the U.S. space 
shuttle program. Our aquanauts are pushing 
ever deeper into the oceans probing the vast 
reaches which some day may be the principal 
source of our foods, minerals and, perhaps 
even, domicile. 

Along with our future, under the oceans we may 
also find some clues to our past. Such is the 
nature of the Breadalbane expedition. 
But out of the two should come invaluable ex
perience in tapping the vital resources that 
well may lie below the forbidding Arctic ice 
cap. 

As this is written, only the preliminary work 
has been done on that incredible challenge, 
but already it comprises a fascinating, grip
ping story of man's daring and ingenuity and 
his heroic willingness to take personal risk 
to further man's knowledge. 

2374 MaciNNIS, J.B. - 1982 
The Breadalbane project: a progress report; 
Can, Geographic, June/July 1982, pp. 68-71. 

2375 MaciNNIS, J.B. - 1983 
Exploring a 140-year-old Ship Under Arctic 
Ice; Nat. Geographio~ val. 164, no. 1, pp. 
104A-104D. 

Exploration of Breadalbane was conducted from 
our camp 6n the sea ice a mile south of Bee
chey Island. Cutting through six feet of ice 
at two separate points, we erected tents over 
the holes to protect the operators and equip
ment of WASP and RPV. To establish the camp 
we brought supplies in by air and by tractor 
train across the sea ice from the outpost of 
Resolute on Cornwallis Island, some 60 miles 
to the west. Hampered by a steady temperature 
of minus 20° Celsius but aided by clear skies 
and 24-hour daylight, we managed six man
hours of diving on Breadalbane and more than 
twice that time exploring with the RPV, all 
within the space of 18 days. Finally we 
broke camp and on May 9, 1983, set out for 
Resolute and home. 

2376 MacKAY, G. - 1983 
Into the tomb of HMS Breadalbane; Maclean's, 
June 6, 1983, pp. 42-44. 

2377 McNEELY, R. - 1982 
Ambient pH levels in environmental samples 
from the High Arctic; in Current Res., Part 
C; Geol. Surv. Can., Paper 82-lC, pp. 111-114. 

2378 MORROW, C.J. - 1983 
Impressions of Bylot Island; Carnegie Magazine 
Vol. LVI, no. 12, pp. 30-31. 
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2379 PAYNE, D.- 1983 
H.H.S.Breadalbane; Northwest Explorer, val. 2, 
no. 2, pp. 6-9. 

2380 SIGVALDASON, J. - 1982 
Fostering an explosion in Arctic research; news/ 
north, Friday, April 30, 1982, pp. A-8 & A-9. 

2381 SIGVALOASON, J. - 1982 
Informing people in settlements a priority; 
news/north, Friday, May 7, 1982, p. Bl. 

2303 SMITH, T.G. - 1981 
Sea hunters; Ooeans~ vo 1. 14, no. 3, May-June 
1981, pp. 16-17. 

2306 STEWART, D.B., and BERNIER, l.M.J.- 1982 
An aquatic resource survey of islands border
ing Viscount Melville Sound, District of Frank
lin, Northwest Territories; Env. Can. & Ind. 
& Northern Affairs Can., Land Use Infor. Series 
Background Rep. No. 2, 110 p. 

2382 WAINWRIGHT, P., and FENTON, W. - 1983 
Beaufort Sea 1983 Shoreline Drift Plastic Sur
vey; PoZar Cont. Shelf Proj., i nterna 1 report, 
12 p. 

While carrying out field programs based out of 
the Polar Continental Shelf Project base in 
Tuktoyaktuk, EPS staff received various re
ports from other researchers and helicopter 
pilots of quantities of plastic wastes washed 
up along the shores of Tuktoyaktuk Peninsula. 
In response to these reports it was decided to 
carry out a helicopter survey of the shoreline 
on July 10, 1983 to investigate the occurrence 
of such wastes. This report documents the re
sults of that survey. 

2383 WASHBURN, A.L., and EASTERBROOK, D.J.-
1 98 2 

Presentation of the Kirk Bryan Award to John 
Ross Mackay - Citation and Response; Bull. GeoZ. 
Soa. Amer., val. 93, no. 4, pp. 361-362. 

2320 WILLIAMS, S. -
The report of the Joint Services Expedition to 
Princess Marie Bay, Ellesmere Island, 1980; 
Polar Cont. Shelf Proj.~ internal report, 
390 p. 

2322 ZOLTAI, S.C., BOOTHROYD, P.N., and 
SCOTTER, G.W. - 1981 

A natural resource survey of Eastern Axel Hei
berg Island, Northwest Territories; Parks Can., 
i nterna 1 report, 156 p. 

2323 ZOLTAI, S.C., McCORMICK, K.J., and 
SCOTTER, G.W. - 1983 

A natural resource survey of Bylot Island and 
adjacent Baffin Island, Northwest Territories; 
Parks Can.~ i nterna 1 report, 176 p. 
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2384 BALKWILL, H.R., HOPKINS, Jr., W.S., and 
WALL, J .H . - 1982 

Geology of Lougheed Island and nearby small 
islands District of Franklin (Parts of 69C, 
79D); Geol. Surv. Can., Memoir 395, 22 p., 3 
maps. 
A succession of Lower and Upper Cretaceous 
terrigenous clastic rocks, about 1540 m thick, 
is exposed on Lougheed Island and nearby small 
islands; the exposed rock units are the Isach
sen, Christopher, Hassel, Kanguk, and Eureka 
Sound formations. Two exploratory wells dril
led on Lougheed Island penetrated Mesozoic 
rocks to the level of the Lower Triassic 
Bjorne Formation. The Mesozoic succession at 
Lougheed Island is significantly thinner than 
it is eastward toward the central part of the 
Sverdrup Basin. 
A syncline with gently dipping limbs plunges 
southward toward central Lougheed Island. 
Small flexural-flow folds, with enigmatic ori
gins, are present on Edmund Walker Island. 
Regional studies indicate that favourable pro
spects for hydrocarbons should exist in the 
environs of Lougheed Island: the island is 
about midway between proven large natural gas 
fields at King Christian Island and at Sabine 
Peninsula (Melville Island); and the subsur
face rocks should have general levels of or
ganic maturation, reservoir quality, and geo
logical structure comparable with those 
fields . 

2385 BARAGAR, W.R.A., and LOVERIDGE, W.O. -
l 98 2 

A Rb-Sr study of the Natkusiak Basalts, Vic
toria Island, District of Franklin; in Rb-Sr 
and U-Pb Isotopic Age Studies, Report 5; in 
Current Research, Part C, Geol. Surv. Can., 
Paper 82-lC, pp. 167-168. 

The age of the Natkusiak Formation of basa
ltic flows, Victoria Island, is of interest 
because of its paleomagnetic correlation with 
the Franklin Magnetic Interval . Rb-Sr re
sults on six dolerites and eight flow basalt 
samples show linear trends suggesting ages of 
2200 and 384 Ma, both of which are unaccep
table in terms of a primary age for these 
rocks. The older age suggests that the dole
rites are, contrary to previous belief, con
taminated with crustal material, whereas the 
384 Ma alignment is unexplained, but may also 
be due to contamination, or to late or post 
Devonian uplift . 

2386 BARSCH, D., and STABLEIN, G.- 1980 
Geomorphologische karte 1:25 000 Oobloyah 
Bay, Ellesmere Island, N.W.T., Canada. 

2363 BLAKE, Jr., W. - 1980 
Glacial Sculpture; GEOS~ S~ring 1980, pp. 10-
1 3. 

2387 BLAKE, Jr., W. - 1982 
Coring of frozen pond sediments, east-central 
Ellesmere Island: a progress report; in cur-
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rent Research, Part C, Geol. Surv. Can., Paper 
82-lC, pp. 104-110. 

The program of coring frozen pond sed iments, 
initiated in 1978, has been cont i nued in suc
ceeding field seasons. The aim at first was 
to sample shallow ponds below the limit of 
Holocene marine submergence in order to obtain 
chronological and paleoecolog ica l information. 
The region is characterized by steep and rough 
terrain and, unlike other parts of Ellesmere 
Island, the few pockets of raised beaches are 
generally lac king in driftwood, hence dating 
the basal organic pond sediment was one way of 
studying the pattern of emergence. The work 
has been expanded, in 1981 and 1982, to include 
ponds at higher elevations. These pon ds also 
freeze to the bottom each winter, and they can
not be sampled with conventional lake coring 
equipment because the basal organic sediments 
never thaw. This note summarizes highlights of 
field results obtained since 1978, when a pre
liminary report was issued. Laboratory work 
is under way on various facets of a number of 
cores, but this is not expected to be completed 
for several years. 

2388 BLAKE, Jr., W. - 1982 
Terrestrial interstad ia l deposits, Ellesmere 
Island, N.W.T., Canada; Abstract in Amer. Qua
ternary Assoc., 7th Biennial Meeting, June 28-
30, 1982, Seattle, Wash., p. 73. 

Wood with finite ages in the 30,000 to 40,000 
year-range has been recovered recently from two 
sites in Ellesmere Island, N.W.T. Terrestr ia l 
organic deposits examined previously in the 
Queen Elizabeth Islands have yielded ages beyond 
the limit of the 14 C method; e.g . , a massive 
peat near the head of Makinson Inlet, Ellesmere 
Island is >52,000 years old. 
The first collection was made i n 1977 on t he 
west side of the central Ellesmere Island ice 
cap, 16 km north of the Ma ki nson Inlet peat lo
cality cited above. Three twigs, extracted 
from frozen silt in a gully adjacent to Glacier 
7A-45 (77°49.8'N; 130-140 m a.s.l .), gave an 
age of 32,500 ± 1580 years. The wood was pro
bably Salix sp., and the enclosing silt was in
terpreted as being of lacustrine origin. 
More extensive collections were made on a re
visit to the site in 1981 . Fine twigs (all 
<4mm in diameter) contained in a 5 em-thick 
band of organic debris, beneath till, gave an 
age of 31,100 ± 480 years. Al though the organic 
band was not an in situ buried tundra surface, 
the well preserved nature of the fragile twigs 
and of the accompanying seeds and mosses sug
gests deposition in a pond with minimum trans
port. Fossils present inc lud e fr agmen ts of a 
ground-beetle, Amara aZpina, and seeds of either 
ArctostaphyZos aZpina or A. rubra, none of which 
live at this latitude today. The deposit also 
contains a rich assemblage of luxurious mosses, 
in which the dominant species is Tomenthypnum 
nit ens. 

The overly ing till is a compact unit, forming 
miniature cliffs; it is distinct from the loose 
bouldery till deposited on top of Holocene peat 
nearer Glac i er 7A-45 by a readvance within the 
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last century. Additional work will be requi
red, however, to unravel the complex sequence 
of events at this site. Well developed ice 
wedges and buried ice masses of unknown origin 
are present, other organic layers occur, and 
much of the ground surface has a veneer of 
Shield erratics (the rocks underlying the un
consolidated Quaternary deposits are steeply
dipping Tertiary sediments) . 

The second locality, northeast of Oobloyah 
Bay on the north side of Nansen Sound, is 340 
km due north of the site described above. A 
variety of organic materials were collected in 
1978 by members of the Heidelberg Ellesmere 
Island Expedition. Perhaps the most interest
ing age determination is one on wood, presum
ably also willow, which was thawing out of the 
basal ice of Webber Glacier (80°53'N; 175m 
a.s.l.) . The age of this sample was ·37,550 ± 
1420 years. 
These two groups of age determinations demon
strate the existence of significant ice-free 
enclaves in the High Arctic at the same time 
that widespread recession of the Laurentide 
and Cordilleran ice in southern Canada occur
red. 

2252 BOOTHROYD, P.N. - 1983 
Preliminary assessment of potential environ
mental effects of the borealis iron ore deve
lopment proposal on birds of Melville Penin
sula, N.W.T.; Env. Can., Can. Wildl. Serv . , 
Wpg., internal report, 132 p. 

2389 CECILE, M. P. , HUTCHEON, I.F., and 
GARDNER, V. - 1982 

Geology of the northern Richardson Anticli
norium (Map areas 106L/12, 13 , 116 l/9, 16); 
Geo t. Surv. Can., Open File No. 875. 
This Open File consists of a geological map 
at a scale of 1 : 125 000 based on field work 
in 1982 showing detailed stratigraphy of Lower 
Paleozoic basin facies and occurrences of ba
rite veins and strata that react to field 
tests for zinc. 

2390 CLARK, D.L., MORRIS, T.H., and BLASCO, 
S.M. - 1983 

Pleistocene sedimentation patterns for the 
Lomonosov Ridge and Amerasian Basin, Central 
Arctic Ocean; Abstrac t in Proc . Geol. Soc . 
Amer., LOREX Co ntr. No. ZB. 

Sixteen short sediment cores taken as part of 
the Lomonosov Ridge Experiment (LOREX) i nclude 
most of the same stratigraphic units as those 
described from the Alpha-Chukchi areas, some 
300 km distant. The LOREX cores include at 
least 12 sedimentary units differentiated by 
texture, color and carbonate content. The 
units are silty and arenaceous lutites and are 
principally glacial-marine. Benthic and plank
tonic foramin i fera, degree of bioturbation and 
Fe-Mn micronodule abundance generally are 
positively correlated. Foraminifera in core 
B-8, from 3956 m in the Makarov Basin, have 
been affected by ceo fluctuations that did 
not affect core B-24, from 1600 m on the 
c re s t of t he Lomono sov Ridge . 
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The 12 stratigraphic units were deposited dur
ing the late Pleistocene and represent the 
same major sedimentary events as those of stra
tigraphic units K, L and M of the Amerasian 
Basin. This correlation is excellent evidence 
for the remarkable and widespread uniform depo
sitional style of glacial marine sediment. 
Times of major glacial ice transport reflect 
deglaciation events in the Central Arctic Ocean. 
Surface currents during deglaciation transport 
glacial ice in a more or less uniform pattern 
over at least 50% of the Arctic Ocean. Even 
thin sedimentary units deposited during rela
tively long time intervals are correlated over 
more than 500,000 km 2 • 

2391 DANKER$, P. - 1982 
Implications of Early Devonian po l es from the 
Canadian Arctic Archipelago for the North Ameri
can apparent polar wander path; Can. J. Earth 
Sci., vol. 19, no. 9, pp. 1802-1809. 
Lower Devonian red beds from the upper member 
of the Peel Sound Formation at Prince of Wales 
Island (Canadian arctic) yie l d two different 
paleopoles at 25N 099£ and at OlN 091E , the 
first one being older than the second one. The 
magnetic di r ections from which the poles are 
calculated are derived from vector analysis of 
thermal, chemical, and alternating magnetic 
field demagnetization results. Normal and re
versed polarities are recorded for the norther
ly pole, whereas the pole at the equator reveals 
mainly a normal polarity. The position of the 
pole close to the equator has significant im
plications for the early Paleozoic apparent polar 
wander path of the North American craton . It 
appears that from the Late Cambrian to Early 
Devonian the craton moved continuously in a 
counter-clockwise direction that ended abruptly 
in the Early Devonian when the direction of the 
motion of the continent was reversed in a very 
similar manner to what occurred in Late Cam
brian times. 

2392 DAWES, P.R., FRISCH, T., and CHRISTIE, 
R.L. - 1982 

The Proterozoic Thule Basin of Greenland and 
Ellesmere Island: importance to the Nares 
Strait debate; Meddr Gr¢nZand, Geosci., vol. 
8, pp. 89-104. 

Onshore geological investigations in the Smith 
Sound region are now so advanced as to allow 
correlation between Canada and Greenland to be 
made with confidence. 
The Precambrian Shield is unconformably over
lain by unmetamorphosed Proterozoic strata 
(Thule group) that are best preserved in Green
land, where they attain a thickness of at least 
4.5 km. Less than 1100 m are present in south
eastern Ellesmere Island, but the succession is 
so similar to the lower part of the Greenland 
succession that unit to unit correlation of 
both sedimentary and volcanic rocks is possib l e. 
This correlation strongly supports the concept 
of a single intrac r atonic basin (Thule Basin) 
spanning the southernmost part of Nares Strait. 
In Greenland the basin is well defined and its 
northern margin is at about 78ol5'N. In Elles-
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mere Island paucity of outcrop provides less 
definition but the northern margin lies be
tween Baird Inlet (78°30'N) and Bache Penin
sula (79°N) . 
The lithological and thickness correlation of 
the Proterozoic successions on the opposite 
shores of the Smith Sound region strongly sug
gests that any tectonic movement along the 
Nares Strait lineament has not resulted in ma
jor net transcurrent displacement of Greenland 
and Ellesmere Island. 

2393 DAWSON, M.R., and WEST, R.M. - 1982 
Cenozoic Vertebrates and Floras in the Arc
tic; Nat. Geographic Soc. Res. Reps., vol. 14, 
pp. 143-148. 
The lake sediments in Haughton Astrobleme, 
Devon Island, produced a peculiar assemblage 
of vertebrates dominated by fish and a very 
large pika (family Ochotonidae). The only 
other well-represented mammal is a peculiar 
artiodactyl . The age of this fauna is proba
bly late Miocene. 
Fossil leaves and wood are abundant in the 
Eureka Sound Formation. In the first year of 
the project, some specimens were collected but 
this was not done systematically until 1977, 
when palynological samples were made from two 
localities in the Eureka Sound Formation. A 
more extensive paleobotanical project was un
dertaken in 1979, when fossil leaves, wood, 
and pollen were collected from one area on 
Axel Heiberg Island and four areas on Elles
mere Island . 

Collecting invertebrate fossils has not been 
a primary object of our work, but samples of 
marine and nonmarine invertebrates have been 
collected . 

2394 DIXON, O.A., and PARKINS, W.G. - 1982 
Coral distribution in a Silurian marine lime
stone sequence in the Canadian Arctic; Third 
North Amer. Paleontological Convention, Mon
treal, Aug. 5-7, 1982; Abstract in J. Paleon
tology, vol. 56, Suppl. no. 2, p. 8. 

Corals flourished during deposition of the 
Upper Silurian Douro Formation on Somerset 
and Cornwallis Islands. Although this subti
dal shelf limestone sequence is largely mono
tonous lithologically, it shows marked varia
tions in coral abundance and diversity with 
stratigraphic level. This apparently reflects 
subtle variations in environments of deposi
tion . Diverse coral faunas occur in and around 
lithistid sponge bioherms in two main inter
vals of the Douro Formation. Favositid and 
syringoporid tabulate corals, cerioid, fasci
culate and solitary rugose corals and helio
litid corals all occur with greatest diversity 
in bioclastic haloes around the bioherms. The 
bioherms and their bioclastic haloes evidently 
provided plentiful attachment sites for the 
benthic coral fauna. Coral faunas of much 
lower diversity occur outside the biohermal 
intervals and typically include unattached 
ballasted solitary rugosans and discoid to 
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hemispherical favositid and syringoporid corals. 
Corals are typically absent from strongly argil
laceous parts of the Douro Formation . Bowl-
and saucer-shaped solitary rugosans of the 
genera MucophyZZum and SchZotheimophyZZum, the 
cerioid rugosan MazaphyZZum and the heliolitid 
genera HeZioZites, Squameolites and SteZZiporeZ
Za appear to be restricted to biohermal inter
vals. These fossils and associated peaks of 
coral diversity characterize the two stratigra
phic intervals of the bioherms and collectively 
provide evidence for physical correlation with
in this widespread formation . 

2395 DYKE, A.S., DREDGE, L.A . , and VINCENT, 
J-S. - 1982 

Configuration and dynamics of the Laurentide 
Ice Sheet during the Late Wisconsin Maximum; 
Geographie physique et Quaternaire, vol. XXXVI 
nos. 1-2, pp. 5-14, 5 fig. 

Prior to 1943 the Laurentide Ice Sheet was con
sidered to have three major domes centered in 
Keewatin, Labrador, and Patricia (TYRRELL, 
1898 a, b;l913) . FLINT (1943) argued that 
these centres were of only local and temporary 
importance and favoured a single-domed ice 
sheet. Despite the lack of supporting geologi
cal evidence, and despite the proposition of a 
Foxe Dome in the interim, the single-dome con
cept was not seriously challenged until the 
late 1970's and, in fact, is still strenuously 
supported. This paper extends and modifies re
cent conclusions that the Laurentide Ice Sheet 
had more than one dome at the Late Wisconsin 
maximum. We propose a model incorporating five 
domes (M'Clintock, Fo xe, Labrador, Hudson, and 
(?) Caribou) based on the position of ice divi
des, ice flow patterns, drift composition, late
glacial features, post-glacial isostatic re
covery and free-air gravity anomalies. Our 
Labrador and Hudson domes closely correspond 
to Tyrrell • s Labradorean and Patrician ice 
sheets; our Caribou and M'Clintock domes to
gether with the Franklin Ice Complex over the 
Queen Elizabeth Islands north of the Laurentide 
Ice Sheet, correspond to Tyrrell's original Kee
watin Ice Sheet. The style of glaciation of 
the Foxe Basin region was not known to Tyrrell, 
but our reconstruction of the Foxe Dome is in 
close agreement with the original proposal of 
Ives and Andrews. Like Tyrrell, our reconstruc
tion is based on field evidence obtained through 
extensive mapping; the single dome model con
tinues to be unsupported by geological data. 

2258 ENGLAND, J., KERSHAW, L., LaFARGE-ENGLANO 
C., and BEDNARSKI, J.- 1981 

Northern Ellesmere Island : a natural resource 
inventory; Univ. AZta., Report to Parks Can., 
237 p. 

2396 ENGLAND, J., BRADLEY, R. S., and STUCKEN-
RATH, R. - 1981 

Multiple glaciations and marine transgressions, 
western Kennedy Channel, Northwest Territories, 
Canada; Boreas, vol. 10, pp. 71-89. 
Along a 70 km section of western Kennedy Chan
nel three prominent weathering zones are iden-



tified and serve to differentiate major events 
in the Quaternary landscape. The oldest zone 
(Zone lllb) i s characterized by a deeply wea
thered, erratic-free terrain which extends 
from the mountain summits down to ca. 470 m 
above sea level. This zone shows no evidence 
of former glacierization. Zone llla extends 
from ca . 470 to 370m above sea level and is 
characterized by sparse granite, gneiss and 
qua~tzite erratics amongst weathered bedrock 
and extensive, oxidized colluvium. The Pre
cambrian provenance and uppermost profile of 
these erratics reflect the maximum advance of 
the northwest Greenland Ice Sheet onto north
eastern Ellesmere Island. These uppermost 
erratics along western Kennedy Channel decrea
se in elevation southward and suggest that the 
former Greenland ice was thickest in the dir
ection of the major outlet of Petermann Fiord. 
No evidence of a former ice ridge in Nares 
Strait was observed . Zone II is marked by 
the moraines of the outermost Ellesmere Is
land i ce advance wh i ch form a prominent mor
pho-stratigraphic boundary where they cros s 
cut the zone of Greenland erratics at ca . 250-
350 m above sea level. These moraines show 
advanced surface weathering and ice recession 
from them is associated with a pre-Holocene 
shoreline at 162m above sea level. late Wis
consin/Wurm glacial deposits, equivalent to 
Zone I, were not observed in the lower valleys 
bordering Kennedy Channel. The outermost 
Ellesmere Island ice advance (Zone II) is ra
diometrically bracketed by 1 ~C dates on in 
situ shells from subtill and supratill marine 
units which are 40,350 + 750 and >39,000 B.P., 
respectively. Amino acid age estimates on 
the same shell samples and others from simi
lar stratigraphic positions all suggest ages 
of >35,000 B. P. Stratigraphically and chro
nologically this ice advance is correlated 
with the outermost Ellesmere Island ice ad
vance 20-40 km to the north which formed 
small ice shelves when the relative sea level 
was ca . 175 m above sea level. The Holocene 
marine transgression along western Kennedy 
Channel occurred in an ice-free corr i dor 
maintained between the separated margins of 
the northwest Greenland and northeast Elles
mere Island ice sheets during the last gla
ciation . Initial emergence may have begun ca. 
12,300 B.P., however, sea level had dropped 
only 15 m by ca . 8000 B.P. after which gla
cio - isostatic unloading of the corridor was 
rapid. The implications of these data are 
discussed in the context of existing models 
on high latitude glaciation and paleoclimatic 
change. 

2397 ENGLAND , J. · 1982 
Postglacial emergence along northern Nares 
Strait; Meddr om Gr~nland, Geosci . , vol . S, 
pp . 65-75. 
During the last glaciation much of northern 
Nares Strait remained an ice-free corridor 
separating the northeast Ellesmere Island and 
northwest Greenland ice sheets. The dispro
portionate size of these ice sheets resulted 
in the lithosphere being differentially loa
ded on either side of this prominent rift val-

GEOLOG Y 

ley . Postglacial emergence in this area is ana
lyzed in order to determine whether glacio-iso
static unloading engendered any abnormal dis
placement along the Nares Strait fault zone. 
Present data suggest that synchronous shore
lines dated 6000, 7000 and 8000 BP rise from 
north to south across northeast Ellesmere Is
land and northern Nares Strait towards the 
Greenland ice sheet. This is considered to re
present the glacio-isostatic dominance of the 
Greenland ice sheet during the last glaciation 
together with earlier postglacial emergence to
wards northernmost Ellesmere Island which lay 
beyond the influence of the Greenland ice sheet. 
This Greenland dominance indicates that north
east Ellesmere Island lay in the depression 
marginal to the Greenland ice sheet. This, in 
turn, requires a lithospheric flexural para
meter extending in an undisrupted manner across 
the Nares Strait rift valley . Hence, on a re
gional scale, it appears that the lithosphere 
in this area has integrated the depressions 
from these separated ice sheets without any 
observable unconformities along Nares Strait. 
Although postglacial faulting has followed 
initial glacio-isostat i c unloading in other 
areas the present data base does not have the 
resolution to document similar events along 
Nares Strait. 

2398 FRENCH, H .M. - 1981 
Western Arctic; Ice, no. 65, p . 10. 

239g FRENCH, H.M . , HARRY, D.G., and CLARK, M.J. 
- 1982 

Ground ice stratigraphy and late-Quaternary 
events, south-west Banks Island, Canadian Arc
tic; in Proc. 4th Can . Permafrost Conf., March 
2-6, 1981, Calgary, Alta . , Nat . Res. Council, 
The Roger J . E. Brown Memorial Volume , pp. 81-90. 
The stratigraphic study of pingos and ice wed
ges on south-west Banks Island indicates a 
period of continuous permafrost aggradation in 
late Quaternary times interrupted by a tempo
rary period of deeper seasonal thaw in the mid
Holocene. Both epigenetic and small syngenetic 
ice wedges are exposed in coastal bluffs south
east of Sachs Harbour. Within the Sachs and 
Kellett River catchments, radiocarbon dating 
suggests that a number of collapsed and parti
ally eroded pingos are relict features related 
to a period of climatic deterioration which com
menced approximately 4000 years B.P. The stra
tigraphic study of ground ice is thought to be 
a u~eful method of geomorphological and paleo
envlronmental reconstruction, especially in 
areas which have experienced extended histories 
of cold, non-glacial conditions . 

2400 FRISCH, T., and CHRISTIE, R.l. - 1982 
Stratigraphy of the Proterozoic Thule Group, 
southeastern Ellesmere Island, Arctic Archi
pelago; Geol. Surv. Can., Paper No. 81-19, 13 p. 

The Thule Group comprises unmetamorphosed, 
gently dipping sedimentary and basaltic rocks 
unconformably overlying crystalline basement 
in chiefly two coastal areas of southeastern 
Ellesmere Island, namely Clarence Head-Cape 
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Combermere and Goding Bay-Gale Point. The 
group is subdivided into six units, from bot
tom to top as follows: unit I - sandstone and 
stromatolitic dolomite; unit II - tholeiitic 
basalt sills and lavas and minor pyroclastics 
interbedded with red sandstone, siltstone and 
shale; unit III - variegated sandstone, silt
stone and shale, underlain by stromatolitic 
dolomite; unit IV - white orthoquartzite; 
unit V - variegated sandstone, siltstone and 
shale; unit VI - mainly light weathering ortho
quartzite. The sediments were deposited in a 
shallow marine to terrestrial environment; the 
extrusive igneous rocks are terrestrial. The 
Thule Group is thickest at Goding Bay, where 
1000 m of strata were measured in a section 
whose lower contact is not exposed and whose 
top is an erosion surface. The northern li
mit of Thule deposition lies between 78°32'N 
and 79°N. Whole-rock ~°K-" 0 Ar ages of basalt 
from unit II indicate that the Thule Group is 
1.0-1.2 Ga old . 

2401 FRISCH, T. - 1982 
Reconnaissance geology of the Precambrian 
Shield of Ellesmere, Devon and Coburg Islands, 
Arctic Archipelago: a preliminary account; 
GeoL. Surv. Can., Paper 82-10, 11 p. 

The extensively ice- and snow-covered upland 
areas of southeastern Ellesmere Island, eas
tern Devon Island and Coburg Island are under
lain by granulite facies rocks of the northern
most Canadian Shield. Rocks of supracrustal 
origin abound and include migmatitic garnet
cordierite-sillimanite-biotite gneisses, mar
ble with diopside, forsterite and wollastonite 
sillimanite quartzite, clinopyroxene-ortho
pyroxene amphibolite, and orthopyroxene-bear
ing gneisses. Other orthopyroxene-bearing 
quartzofeldspathic gneisses are probably de
formed intrusive rocks, which are also repre
sented by massive to crudely gneissic, ortho
pyroxene-bearing granite and tonalite. The 
orthopyroxene-bearing rocks carry primary bio
tite invariably and primary hornblende common
ly. Various kinds of granite have intruded 
all these rocks. Granite with biotitic pseu
domorphs after orthopyroxene and locally with 
garnet is commonly intruded into fresh ortho
pyroxene-bearing granitoid rocks. A similar
ly retrograded orthopyroxene granite with pro
minent perthite porphyroblasts forms large 
bodies at the northern edge of the Shield. 
Peraluminous granite with garnet, cordierite 
and/or sillimanite and locally rich in alu
minous metasedimentary inclusions is parti
cularly widespread in Ellesmere Island . These 
granites are thought to have formed by ana
texis of aluminous metasediments under granu
lite facies conditions. Amphibolite facies 
rocks are of minor importance in the area and 
were produced by retrogression from the gra
nulite facies. The granulite facies metamor
phism is provisionally envisaged to have taken 
place at moderate to low pressure and high 
temperature. The rare presence of the assem
blage orthopyroxene+ sillimanite+ quartz, 
however, indicates that higher pressures may 
have prevailed locally. Limited radiometric 
data suggest a late Archean age for the main 
granulite facies metamorphism and possibly a 
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major Hudsonian deformation . The basement 
rocks are overlain on the east coast of Elles
mere Island by unmetamorphosed clastic sedi
ments and basalt of the Neohelikian Thule Group 
and are bordered on the west and north by low
er Paleozoic strata of the Arctic Platform. 

2402 FRISCH, T., and DAWES, P .R. - 1982 
The Precambrian Shield of northernmost Baffin 
Bay: correlation across Nares Strait; Meddr om 
Grt;n'land, Geoscience, vol. 8, pp. 79-88. 

The northern rim of the North American craton 
outcrops in the Baffin Bay - Nares Strait re
gion where it forms large parts of southeast
ern Ellesmere Island and northwestern Greenland. 
Between 76°N and 78°N the Precambrian Shield 
comprises high-grade gneiss and metasediments 
which show a comparable chronological history 
in Ellesmere Island and Greenland . Two major 
features that emphasize the close relationship 
between the Shield on either side of Nares 
Strait are the presence of marble-rich metase
dimentary tracts and a distinctive suite of 
late Archaean granitic to basic plutonic rocks 
which have locally been transformed by intense 
Proterozoic (probably Hudsonian) deformation 
into complexly folded orthogneisses. 
Marble-rich tracts are common throughout south
eastern Ellesmere Island: in northwestern 
Greenland they are restricted to Inglefield 
Land north of 78°N. The regional structure 
suggests that the marble-rich tracts constitute 
a single marble province and that those on op
posite sides of Smith Sound at Cape Isabella 
(Canada) and Sunrise Pynt (Greenland) may well 
represent on-strike parts of the same belt of 
supracrustal rocks. 

Correlation of the distinctive features of the 
Shield in southeastern Ellesmere Island and 
northwestern Greenland is entirely consistent 
with there having been no major strike-slip 
movement along Nares Strait . 

2403 FUKUDA, M. - 1981 
Observations of Pingo Growth near Tuktoyaktuk, 
N.W.T., Canada; in Joint Studies on Physical 
and Biological Environments in the Permafrost, 
North Canada, July to August 1980 and February 
to March 1981, Inst. Low Temp. Sci., ed. S. 
Kinosita, Hokkaido Univ., Japan, pp. 37-44. 

The pingo is the ice-cored hill developed in 
a continuous permafrost region. Usually it 
has a conical shape . Its development is closely 
related with changes in physical environment 
in the permafrost region . Continuous inten
sive field investigations have been made by 
Mackay, whereupon proposals have been made by 
him concerning the process and mechanism of 
pingo growth in the Mackenzie delta area. The 
number of pingos occurring in the western Arc
tic Coast totals 1450 . Some of them are still 
in the evolutionary stage at the present cli
matic condition, while others are now in the 
stage of termination of evolution. 
The dynamics of pingo growth is established up
on a comparison of a variety of pingos in va
rious evolutionary stages, and also upon the 



geophysical information of permafrost. The 
author investigated a small pingo located near 
Tuktoyaktuk, N.W.T., Canada and carried out 
field observations of growth of the pingo. 
This is a preliminary report about the field 
observations from August 1980 to March 1981. 

2404 FUKUDA, M. - 1981 
Field Observations of Ice Wedge Cracking in 
the Permafrost Area near Tuktoyaktuk, N.W.T., 
Canada; in Joint Studies on Physical and Bio
logical Environments in the Permafrost, North 
Canada, July to August 1980 and February to 
March 1981, Inst. Low Temp. Sci., ed. S. 
Kinosita, Hokkaido Univ., Japan, pp. 45-60. 

Large-scale ice wedge polygons constitute the 
most common topography in continutus perma
frost regions. Bounded by troughs, they form 
patterns rectangular, or hexagonal, or both. 
An ice wedge lies below an ice trough taper
ing down toward an apex. Typical ice wedge 
polygons, commonly called tundra polygons, 
are shown by an aerophoto of Fig. 1, which 
was taken near Tuktoyaktuk, district of Mac
kenzie, N.W.T., Canada. Meanwhile, fossile 
ice wedge polygons and ice wedge casts are 
observed in Hokkaido, Japan, which indicate 
that permafrost occurred in the past in a 
cold climatic environment. Thus, it is impor
tant to investigate the ice wedge polygons, 
especially concerning physical conditions for 
formation of them, which may indicate perma
frost temperature and air temperature neces
sary for it. 

2405 GIBBINS, W. - 1981 
Mineral deposits and exploration activity 
Arctic Islands, Canada; Abstract in Proc. 
Third Inter. Sym. Arctic Geology, June 28 -
July 1, 1981, Calgary, Alta., sponsor Can. 
Soc . Pet. Geol. 

The first mining operation in the Canadian 
Arctic was conducted by Si r Martin Frobisher 
in 1577-1578, when he mined and shipped some 
2000 tons of worthless rock. Almost four cen
turies later mining was resumed at Strathcona 
Sound, Northern Baffin Island. 
Proven ore reserves include: 25 million tons 
grading 4.3 percent lead and 14.1 percent zinc 
at the Polaris Mine on Little Cornwallis Is
land in the central arctic: and 3.6 million 
tons grading 11.9 percent zinc and 1 . 2 percent 
lead (Januaqc 31, 1980) at the Nanisivik Mine 
on northern Baffin Island . The world's most 
northerly metal mine, Polaris, will be the 
eleventh largest zinc-lead producer in the 
western world when brought into production in 
1982. 

Known marginal and submarginal resources in
clude large iron deposits at Mary River and 
Eqe Bay, Baffin Island and the Melville Penin
sula as well as additional lead-zinc mineral i 
zation in the Cornwallis Fold Belt and the 
Nanisivik area. Major coal resources occur 
within the Upper Cretaceous and lower Tertiary 
Eureka Sound Formation on Ellesmere and Axel 
Heiberg I s land s . Oil sands occur on Melville 
Island, oil shale on Southampton Island, ura-
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nium near Cape Dorset, southwestern Baffin Is
land, copper on Victoria Island and diamonds 
have been reported from Somerset Island. 

Political, logistical, environmental and eco
nomic factors related to conventional m1n1ng 
and mineral exploration are magnified in the 
arctic. 

2406 GIBBINS, W.A. - 1982 
Mining developments, mineral inventory and me
tallogenic models: Arctic regions, Northwest 
Territories, Canada; in Arctic Geology and 
Geophysics, eds. A.F. Embry and H.R. Balkwill, 
Can . Soc . Pet. Geologists Memoir 8, pp. 113-
1 33. 

Native people collected, traded and used native 
copper, pyrite, galena, chert, quartz and va
rious kinds of soapstone, carving stone or 
pipestone long before contact with Europeans. 
Today, many Inuit quarry and carve various 
kinds of "soapstone". Their sculpture repre
sents the only mineral commodity which under
goes a high degree of processing in the north 
and has a significant economic impact on their 
society. 

The first European mining operation in the Ca
nadian Arctic took place more than four centu
ries ago, when Sir Martin Frobisher mined and 
shipped some 2000 tons of worthless rock back 
to England (1577-1578). Former producing mines 
in the Arctic include the Eldorado Mine at Port 
Radium, Great Bear Lake, the nickel-copper mine 
at Rankin Inlet on the western shore of Hudson 
Bay, the Tundra Gold Mine at Matthews Lake and 
the Hope Bay Silver Mine on Melville Sound. 
At present, there is one lead-zinc mine in pro
duction at Nanisivik on northern Baffin Island. 
A second lead-zinc mine, Polaris on Little 
Cornwallis Island, and two gold mines at Cont
woyto Lake and Cullaton Lake on the mainland, 
are just beginning production. Mineral explo
ration continues at high levels for several 
commodities and deposit types. A number of de
posits and a suostantial tonnage of mineral in
ventory have been discovered and the list con
tinues to grow. Favoured metallogenic models 
include volcanogenic massive sulphide deposits, 
Mississippi Valley type lead-zinc deposits, 
unconformity-related uranium deposits, gold 
associated with iron formation, and gold with 
quartz veins. The latter type is found mainly 
in rocks of the Yellowknife Supergroup, often 
with complex quartz-carbonate-sericite shear 
zones. 

Major coal re sources within the Upper Creta
ceous and Lower Tertiary Eureka Sound Forma
tion of Ellesmere and Axel Heiberg islands are 
currently being explored. 

2407 HARPER, J. R. , and PENLAND, S . - 1982 
Beaufort Sea Sediment Dynamics; GeoZ . SuPv . 
Can . , Atlantic Geosci . Centre internal report, 
214 p. 

Numerous scientific studies have been conduct
ed in the Beaufort Sea since the original Beau
fort Sea Project of 1974 and 1975, but, to 
date, the s e s tudies have not been synthesi zed 
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with respect to sediment dispersal. This re
port provides a state-of-the-art interpreta
tion of information related to sediment dyna
mics and outlines a revised sediment dispersal 
model for the Beaufort Sea. 
Analysis of the sediment budget indicates that 
the Mackenzie River is the major contributor 
of sediment to the southern Beaufort Sea sy
stem, contributing over 95 percent of the 
total. Analysis of mud volumes and sedimenta
tion rates on the shelf indicates that the 
major portion of the sediment contributed by 
the Mackenzie River is deposited in shallow 
water near the delta. This observation is 
supported by analysis of suspended sediment 
concentrations (SSC), which were derived from 
LANDSAT imagery enhancement. The processed 
images often show very high sse values (>100 
mg/1) inside the 10-m contour and low sse va
lues (<10 mg/1) seaward of the 10-m contour 
with a strong sse gradient in the 5-m to 10-m 
water depths. These analyses indicate that 
the proximal delta area serves as the primary 
sediment sink for river sediment. The enhan
ced LANDSAT imagery also shows that the tur
bid water of the Mackenzie River plume is fre
quently deflected to the north and east from 
the delta and serves as a sediment source to 
these areas of the shelf, although sedimenta
tion rates (<0.2 mm/yr) are nearly one order 
of magnitude less than those near the delta 
(>2 mm/yr). 

Wave climate data and current meter data were 
analysed for potential transport frequency 
and potential transport directions. The re
sults show that the shelf seaward of the 20-m 
contour is dormant in terms of transport 
potential except on the western shelf where 
slightly stronger currents occur. Landward 
of the 20-m contour sediments can be transpor
ted by combined wave and current action; tra
nsport is most active inside the 5-m contour 
where waves may suspend material over 50 per
cent of the time. On the central and eastern 
part of the shelf net transport is directed 
to the northeast; longshore transport at the 
coast is controlled by the dominant northwest 
storm wave approach and is directed to the 
east or south, depending on shoreline orien
tation. Shelf transport on the western shelf 
may be directed to either the northwest or 
southeast. 
Geologically recent changes in sea level and 
supply patterns have affected shelf sediment 
dispersal. Areas of the shelf with little or 
no ongoing sedimentation (the eastern-most and 
western-most parts of the shelf) have coarse 
surficial sediments, which are thought to be 
relict and deposited under different hydro
dynamic conditions than exist at present. As 
such, the shelf morphology and sediment chara
cter is a product of both present and past 
(early to mid-Holocene) sedimentary process. 

2408 HARRY, D.G. - 1982 
Aspects of the permafrost geomorphology of 
southwest Banks Island, Western Canadian Arc
tic; unpub. Ph.D. thesis, Univ. Ottawa, 230 p. 
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This thesis explores the relationship between 
permafrost conditions and landscape evolution 
on southwest Banks Island, Western Canadian 
Arctic. Particular attention is focused upon 
the history of permafrost and ground ice aggra
dation, the development of thaw lake terrain, 
and the influence of permafrost on rates and 
processes of coastal change. 
Stratigraphic analysis of coastal sections sug
gests that permafrost aggradation has been con
tinuous in late-Quaternary times, with the ex
ception of a short period of deeper seasonal 
thaw during the Holocene climatic optimum. 
Both epigenetic and small syngenetic ice wed
ges are recognized, and their development is 
interpreted within a framework of paleoenviron
mental reconstruction. Additional evidence of 
permafrost aggradation is provided by the ex
istance of pingos. The distribution of sedi
ments and ice bodies within sections excavated 
through the rampart of one feature is inter
preted with respect to a model of pingo growth. 
There is broad synchroneity between the age of 
a second pingo examined and that of other 
pingos on Banks Island, suggesting that growth 
may have been triggered by regional climatic 
deterioration in late-Holocene times. 
Thaw lakes on southwest Banks Island appear to 
be quasi-equilibrium landforms, and cannot be 
interpreted within the traditional thaw lake 
'cycle'. In the Sachs River lowlands, basins 
at least 3 m in depth probably formed by thaw 
subsidence, initiated during the Holocene cli
matic optimum. Geothermal analysis indicates 
that, under equilibrium conditions, lakes 
greater than 700-800 m in diameter are under
lain by throughgoing taliks. A majority of 
lakes are oriented perpendicular to prevail
ing summer wind direction, and possess a D
shaped outline which is in equilibrium with 
wind-generated geomorphic processes. Lake 
drainage occurs primarily by catastrophic out
flow, following basin capture or truncation by 
coastal retreat. 

Rates and processes of coastal change are con
trolled by the nature of perennially frozen 
shoreline materials. In particular, patterns 
of cliff failure are frequently related to ice 
wedge distribution. During the period 1972-
1979, ice-rich cliffs west of Sachs Harbour 
receded by up to 35 m. The high rate of sedi
ment supply has contributed to the growth of 
two sand spits in the vicinity of Sachs Har
bour which have prograded by 400-600 m since 
1950. 

The results of this study suggest that a know
ledge of permafrost conditions forms an inte
grating factor in the analysis of arctic 
terrain. Moreover, a stratigraphic approach 
to permafrost may be used to reconstruct the 
evolution of present geomorphological condi
tions. 

2409 HAYES, P.G. - 1982 
Canadian fossils forge link to Europe; The 
Milwaukee Journal, Thurs., September 9, p. 2. 



2410 HODGSON, O.A. - 1g82 
Surficial materials and geomorphological pro
cesses, Western Sverdrup and adjacent islands, 
District of Franklin (including Amund Ringoes, 
southern Ellef Ringoes, Cornwall, Graham and 
King Christian Islands); GeoL Surv. Can.~ 
Paper 81-g, 44 p. 

Amund Ringnes, Ellef Ringoes, Cornwall, Gra
ham~ King Christian, and adjacent islands are 
part of north-central Queen Elizabeth Islands, 
the northern group of the Canadian Arctic Ar
chipelago. The islands are dominantly lowland 
or'low dissected plateau (rarely greater than 
200m elevation), but relief is locally rugged. 
The Islands and surrounding marine channels 
and basins are underlain by poorly indurated 
Mesozoic sandstone alternating with soft shale 
and siltstone, whereas areas of high relief 
are underlain by evaporite diapirs and igneous 
intrusions. Residual weathered rock and ma
rine-reworked rock, chiefly sand to clay sized 
and unconsolidated, are the most widespread 
surficial materials. 
Late Tertiary and Quaternary fluvial planation 
and dissection developed the present gross 
morphology; scattered high-level deposits re
main from this episode. Quaternary glacial de
posits are a minor element of the landscape. 
Dominant Quaternary events appear to replicate 
those of the ~esozoic: alternating marine and 
subaerial episodes over much of the present 
land area. Sea levels repeatedly rising to 
near 100m have planed the margins of most is
lands. This coastal lowland and the interior 
fluvial landscape are the two most significant 
components of the physiography. A wedge of ma
rine and deltaic sediments of Holocene and in 
part older age overlies the coastal lowland; 
sediment composition is controlled by under
lying and upstream source materials, particul
arly rock. 

Fluvial processes, ranging from rilling to la
teral river channel corrasion, are presently 
the dominant subaerial processes, despite the 
sparse precipitation, short summer, and under
lying permafrost. Mass wasting appears less 
significant, but rapid mass movement is locally 
highly active on fine grained materials. 
Terrain sensitivity, hazards, and trafficabi
lity, assessed on the basis of materials, pro
cesses, and relief, vary greatly seasonally 
and between and within surficial materials 
units. 

2411 HODGSON, D.A., and VINCENT, J-S.- 1982 
Surficial geology of Central Melville Island, 
NWT; Geol. Sul'v. Can., Open File No. 874. 
The unedited map at 1:125 000 scale shows the 
distribution of Quaternary deposits and of 
weathering products of pre-Quaternary outcrop 
on central Melville Island, NWT. 

2412 HUGON, H., and SCHWERDTNER, W.M.- 1982 
Discovery of halite in a small evaporite dia
pir on southeastern Axel Heiberg Island, Cana
dian Arctic Archipelago; BuZZ. Can. Pet. GeoZ. 
vol. 30, no. 4, pp. 303-305. 
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Surficial NaCl deposits and talus rich in rock 
salt occur in a major valley cut through the 
Stolz Diapir. This occurrence suggests that 
anhydrite of the Pennsylvanian Otto Fiord For
mation was underlain by rock salt on southeas
tern Axel Heiberg Island. The Stolz Diapir 
may have risen halokinetically in the Mesozoic 
before it was deformed during the Tertiary Eu
rekan orogeny. 

.. 
2413 HYVARINEN, H., and BLAKE, Jr., W. - 1981 
Lake sediments from Baird Inlet, east-central 
Ellesmere Island, Arctic Canada; radiocarbon 
and pollen data; Abstract in, Third Inter. Sym. 
Paleolimnology, Joensuu, Finland, September 
1g81, p. 35. 

A 56-cm long core covering ~9000 yrs. was ob
tained from an unnamed lake (78°29.5'N, 76°46.8' 
W) at 295 m elevation, innermost Baird Inlet. 
The lake is ca. 250 by 150m and occupies a 
deep, closed basin excavated in a rock uisland" 
surrounded by valley glaciers. The bedrock is 
granulite gneiss and the local vegetation is 
relatively lush, with areas of Empetrum nigrum 
- Vaccinium uZiginoaum - Cassiope tetragona 
heath on south-facing slopes above the lake. 
Cores were taken from near the lake centre 
through 14.6 m of water under 101 em of ice. 
Basal sandy-silt is overlain by 51 em of lami
nated silty gyttja and fine detritus gyttja gra
ding upwards into loose algal gytt j a. Three 
1 ~C age determinations are available from Core 
3: 20-25 em 4080 ± 210 years (GSC-3192)o 13 C 
= -36.6 Ofoo; 30-35 em 6780 ± 220 years (GSC-
3184) o13 C = ·37.2 °/oo; and 46-51 em 8970 ± 
160 years (GSC-3051) o13 C = -31.2 °/oo. Rates 
of sedimentation vary from 0.07 to 0.04 mm/yr . 
Pollen concentration in samples analysed at 2.5 
em intervals varies from 1500-2000 per cm 3 in 
the lower part of the core to 100-200 in the 
upper part; calculated pollen influx is between 
17 and 0.8 grains per cm 2 ·per yr . The basic 
total of ca. 100 grains/sample includes exotic/ 
derived pollen (tree pollen and indeterminables) 
and excludes spores. The amount of exotic/de
rived pollen is low (2-10%) through most of 
the core, with some rise towards the top. The 
basal sandy-silt is devoid of local pollen but 
does contain some obviously derived pollen, 
mainly degraded betuloid and coniferous types. 
Four local pollen zones reflect an early pio
neer phase (grass-sedge-Oxyria/Rumex) in the 
lowermost organic sediment, followed by a 
spread of SaZix and then, some 7000 to 6560 
years ago, a rise in Ericales. The topmost 
zone shows some increase in indicators of bare 
ground and fell-field vegetation (Saxifraga~ 
Ranunculaceae, Caryophy11aceae, Dryas), hence 
deterioration of local conditions during the 
last 4000 years. 

2414 JAGO, B.C. - 1982 
Mineralogy and petrology of the Ham Kimber
lite, Somerset Island, N.W.T., Canada; unpub. 
M.Sc. thesis, Lakehead Univ., 235 p. 

The Ham diatreme and dyke are post-late Silu
rian intrusions located in north-central So
merset Island and are the most northerly known 
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kimberlites in the Somerset Island kimberlite 
province. The Ham diatreme, which consists 
of three petrographically distinct varieties 
of kimberlite, formed as a series of fluidized 
intrusions at the intersection of several re
gional fracture sets. Type lA kimberlite is 
petrographically similar to the Ham dyke (a 
single intrusion located 1.5 km to the east) 
and forms the flanks of the Ham diatreme. This 
dark, massive rock contains phenocrysts and 
xenocrysts of garnet, olivine, chrome-diopside, 
phlogopite, spinel and carbonate in a serpen
tine-carbonate groundmass containing carbonate 
and serpentine emulsion textures. Type 18 ki
mberlite, which occupies the central portion 
of the Ham diatreme, is a highly altered, 
light green, serpentine-carbonate-rich rock 
formed by the prograde serpentinization and 
carbonatization of Type lA kimberlite. This 
alteration occurred during the degassing of 
structurally lower portions of the Ham diat
reme. Type 2 kimberlite is a carbonate-rich 
mineralogical equivalent of Type lA kimberlite 
and formed as a late stage dyke within the Ham 
diatreme. 

Pre-fluidization phenocrysts include Mg-rich 
olivine (Fos9-93L low Cr, (<3.5 wt.% Cr203). 
high Ti (>0.3 wt. ' Ti0 2 ) pyrope-garnet, Al
rich, Ti-poor (<2.00 wt. ' Ti0 2 ) aluminous-mag
nesium chromite (Cr/Cr+Al=O.lB-0.85) and Ti
rich phlogopite (1.0-4.6 wt. s Ti02). Post
fluidization microphenocrysts include Mg-rich 
olivine (Fo89 _93 ), Ti-rich phlogopite (2.5-
4.0 wt. t Ti02) and spinel which evolved from 
Ti-bearing (2.00 wt. $ Ti9?), titan-magnesium
aluminous-chromite to Fe~ - and Ti-rich (max. 
17.0 wt. I Ti0 2) magnesium-ulvospinel- ulvo
spinel-magnetite. Atoll spinels, formed prior 
to the complete crystallization of the kimber
lite groundmass are present in the Ham dyke 
but extensive resorption of magnesium-ulvo
spinel-ulvospinel-magnetite and titan-magne
sium-aluminous-chromite in the Ham diatreme 
has precluded their persistence. 
Xenocrysts formed by the disaggregation of 
garnet and spinel lherzolites include Cr-rich 
(3.5-10.0 wt. % Cr203), Ti-poor (<0.30 wt. % 
Ti02) pyrope-garnet, Mg-rich olivine and 
chrome-diopside. Pressure temperature esti
mates from garnet lherzolite xenoliths range 
from 36 to 37 kb and 1031 to ll460C corres
ponding to a depth of origin of 110 to 120 km. 
Multiple discriminant analysis demonstrates 
that cluster analysis can only distinguish be
tween garnets of grossly different chemistry 
and paragenesis and that major and minor ele
ment variation diagrams are required to sepa
rate statistically, chemically similar gar
nets within a paragenesis. 

Geophysical studies may be used to delineate 
kimberlite subcrop patterns and structural 
elements which may have controlled the intru
sion of the kimberlite. 

2415 JONES, B. 
Paleobiology of 
pod Atrypoidea; 
4, pp. 912-923, 
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- 1982 
the Upper Silurian Brachio-
J. Paleontology, vol. 56, no. 

2 pls., 1 text-fig. 

Atrypoidea, the dominant brachiopod in the 
Read Bay Formation of Arctic Canada, lived 
with its umbo buried in the sediment and its 
commissure subperpendicular to the sediment/ 
water interface. Study of these brachiopods 
suggests that their filtering system, which 
increased in capacity during ontogeny, opera
ted with a medial inhalant current and lateral 
exhalant current. Many Atrypoidea, Protathy
ris and Atrypa in the Read Bay Formation have 
extensive shell malformation which may have re
sulted from damage to the epithelial cells due 
to the incursion of lithic detritus into the 
shell or some type of biological disturbance(s) 
such as disease, crowding or predation. 

2416 JONES, B. - 1982 
Upper Silurian brachiopod faunas from the Douro 
Formation of Arctic Canada; in Proc. Third 
North American Paleontological Conv., August 
1982, vol. l, pp. 269-274. 

A collection of nearly 10,000 brachiopods from 
92 stratigraphic localities in the Douro Forma
tion on Somerset, Prince of Wales, Cornwallis 
and Ellesmere Islands encompasses only 13 spe
cies, namely: Atrypoidea phoaa, A. foxi, A. 
erebus, A. n.sp., Protathyris praeaurso~~ 
Nanukidium aratiaa, N. aunninghamensis, Tannu
spirifer dixoni, Ho~eZZelZa pseudogibbosa~ Gy
pidula gaZeata, Stegerhynahus borealis, Atrypa 
sp. and Morinorhynahus sp. Atrypoidea (4 spe
cies) and Protathyris account for 80% and 10% 
respectively of the brachiopod fauna. The re
maining 10% of the brachiopod fauna is repre
sented by the other 8 species. A. foxi is the 
most common species accounting for over 50% of 
the total brachipod fauna. Paleomagnetic evi
dence suggests that the carbonates of the Douro 
Formation accumulated in equatorial regions. 
Despite this, the brachipods have a geographi
cally and stratigraphically uneven distribution. 
This fact along with the relatively low-diver
sity of the brachiopods and the dominance by 
Atrypoidea suggests that the fauna was adapted 
to environments that were in some sense re
stricted: factors such as poor food or high 
salinity may have been responsible. 

The distribution of the various species of 
Atrypoidea seems to have been environmentally 
controlled. A. phoca apparently lived close 
to shore; A foxi lived farther off shore in 
inter-reefal areas whereas A. n.sp. only 1 ived 
in direct association with reefs. 

2417 JONES, B. - 1982 
Lower Devonian brachiopods from the "Bird 
Fiord" Formation of the Vendom Fiord area, 
Ellesmere Island, Arctic Canada; J. PaZeon
tology, vol. 56, no. 6, pp. 1375-1396, 3 pls., 
13 text-figs. 

The "Bird Fiord" Formation in the area west of 
Vendom Fiord, southwest Ellesmere Island, con
tains a rich. Lower Devonian brachiopod fauna 
comprising 12 species: Cortezorthis? sp., Cy
mostrophia?sp., Brachyp~ion?sp., Carinagypa 
(Aseptagypa) maaZareni Brice, 1982, Athyrhyn
ahus vendomensis n.sp., Athy~hynahus sve~drupi 



(Meyer, 191 3 ), Fimbri spirifer? scheii (Meyer, 
1913) , Na jadospiri fer sp., NucLeospira sp . , 
HoweLLeLZa? sp., Atrypa sp . A and Spinatrypa 
sp. This fauna is dominated by Atrypa 
(53.0%) and Car i nagypa (35.4%) ; the remaining 
ten species accounting for the other 11 . 6% of 
the fauna . 
The brachiopods suggest cor r elation with the 
lower part of the pinyonensis Zone of Nevada; 
a correlation that is corroborated by the 
available conodont evidence. On Ellesmere Is
land, this fauna correlates with that in the 
top part of the Eids Formation in the area 
south of Baumann Fiord. 

2418 JONES, B. - 1982 
Devonian brachiopods from the Bird Fiord For
mation of the Goose Fi ord area, southern El
lesmere Isl a nd, Arctic Canada; J. PaZeontoLogy 
val . 56, no . 6, pp. 1397-1409, 2 pls. 7 text
figs . 
The brachiopod fauna in the Bi rd Fiord Forma
tion at Goose Fiord, southwest Ellesmere Is
land comprises 8 species, namely, Megastro
phia (MegastrophieLLa) frami n . sp., Atrypa 
sp . B, Atrypa sp . C, "EZythyna" sverdrupi, "Fim
brispi rifer" scheii, NucLeospira?sp. Schiao
phoria ?c f.S. suLcata, SpinuZicosta? sp. and 
P'lwagmos trophia? Latior. M. (M.) frami, "E . " 
sverdrupi and Atrypa dominate the faunas which 
occur in sandy limestone and sandstone. 
The brachiopod fauna, which is thought to be 
of late Em si an age (probably serotinus Cono
dont Zone), is different from the brach i opod 
fauna found in the Bird Fiord Formation else
where on Ellesmere Island and Bathurst Island . 

2419 JONES, B. , and JIA-YU, R. - 1982 
Comparison of the Upper Silurian Atrypoidea 
faunas of Arctic Canada and Southern Ch ina ; 
J. PaZeontoZogy , vol . 56, no. 4, pp . 924-937. 
Comparison of topotype specimens of Atrypoi 
dea dorsoconvexa Wang, Rang and Yang, 1980 
and A. qujingensis Wang, Rang and Yang, 1980 
from southern China with the type material of 
A. fox i (Jones, 1974) from Arctic Canada sug
gests that they should be included under the 
senior name, A. foxi. 

The Upper Silurian brachiopod faunas associa
ted with Atrypoidea foxi in southern China and 
Arctic Canada, share similar genera and dis
play similar community characteristics and se
dimentological setting. In both regions, two 
types of Atrypoidea Community are present, 
namely, 1) a low-diversity Atrypoidea Commu
nity that probably inhabited a near-shore en
vironment and 2) a hi gh-diversity Atrypoidea 
Community that probably inhabited a more off
shore habitat compared to the former . 
Th e paleogeographic position of China relative 
to Arctic Canada remains somewhat of an enigma . 
However, the common occurrence of Atrypoidea 
foxi as well as the overall similarity of the 
brachiopod faunas suggests that the two areas 
may have been connected in some manner. 
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2420 JUDGE, A.S . • 1980 
Natural gas hydrates in northern Canada : a re
view; in Proc . Sym. Permafrost Geophysics (No. 
5), Nov. 13-14, 1978, eds . W. J. Scott and R.J . 
E. Brown, NRC Tech . Memo . No . 128, pp. 139-158. 

Most of the symposium has focussed on perma
frost and problems of its detection and proper
ties. This session will concern itself not 
with water-ice but with ice-like compounds known 
as gas hydrates; spec ifi cally with hydrates as 
they occur naturally in subsurface formations 
rather than hydrate formation in flowing wells 
or pipelines. Generally, natural gas hydrates 
have been found in two distinctly different en
vironments, associated with areas of relatively 
thick permafrost where many aspects of their 
behaviour and geophysical response are similar 
to those of water-ice, (i.e . to ice bonded per
mafrost), and in the sediments of the deep 
oceans . The recognition of hydrates in nature 
is relatively recent resulting primarily from 
Soviet research by Makogan in the onshore en
vironment and by the Lamont-Columbia group in 
the deep ocean. In this symposium we would 
like to introduce the subject to those unfami
liar with it and thus perhaps stimulate some 
interest and physical research on hydrates and 
their properties in Canada. Most of the re
search to date has been conducted by chemists 
and chemical engineers concerned with fundamen
tal structure and behaviour. The enclosed bib
liography lists a selection of important papers 
relating to hydrates; their thermodynamics, 
kinetics, physical and chemical properties, 
occurrence and extent in nature. 

Due to large changes that occur in the physical 
properties of hydrates during dissociation into 
gas and water, they present many geotechnical 
problems similar to those of the change of 
state from ice to water in permafrost terrains. 
The very rapid release and expansion of the 
entrapped gas during dissociation leads to ad
ditional protilems du r ing drilling and produc
tion through such naturally occurring zones. 
Such naturally occurring zones however are a 
"concentrated" form of gas storage and as such 
may prove to hold very important reserves of 
natural gas. The difficulties associated with 
releasing the gas in commercially recoverable 
quantities and disposing of the associated vo
lumes of water make gas hydrates at present an 
unconventional and possibly uneconomic source 
of natural gas. 

2421 KING, Von L. • 1981 
Typen von Torfhugeln im Gebiet der Oobloyah 
Bay, N-Ellesmere Island, N.W.T . , Kanada; PoZar
forschung, val. 51, no . 2, pp . 201-211 . 
North of Neil Peninsula, Ellesmere Island, at 
roughly 81°N/83°W peat mounds with a height 
between 30 em and 2 m occur. Systematic dig
gings in the frozen mounds of similar appear
ance show that they must have di fferent origins . 
Some conspicious mounds a r e located on terraces 
and raised deltas at places that are strongly 
exposed to the wind . Their thick peat cover 
is crossed by ice veins that formed after con
traction. A few small ice lenses may occur. 
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The core always consists of sandy gravel or 
even boulders. Droppings, bones and retched 
wool of snowy owls indicate that these places. 
that remain free of snow even in winter, are 
used as observation points by many animals. 
The formation of these "bird perches" is due 
to fast peat growth favoured by manure. 

Mainly shield-shaped mounds occur very frequ
entl y in some peat bogs and show lenses of se
gregation ice that must be responsible for 
their upheavel. A dissection of the peat bog 
by contraction polygons and formation of ice 
wedges, seems to be an initial and necessary 
condition. The mounds themselves have simila
rities with some pa1sa forms of the subarctic. 
In badly drained and shallow depressions a few 
dome-shaped mounds show a core of pure ice . 
The formation of these mounrs is due to cryo
static pressure of freezing water in a closed 
system. There may be some genetic similarity 
with closed-system pingos. Despite wind expo
sure, there is a rich vegetation on all mounds. 
Some rare mosses could be found here regularly; 
Polytrichum striatum has been found here for 
the first time in northern Ellesmere Island. 
Dicranum angustum and Calliergon trifarium are 
known only from one more place and Dicranum 
fusaescens, Drepanocladus badius and Callier
gon sarmentosum are rare elsewhere in northern 
Ellesmere Island. 

2285 KINOSITA, S. - 1981 
Joint Studies on Physical and Biological Envi
ronments in the Permafrost, North Canada, July 
to August 1980 and February to March 1981; ed. 
S. Kinosita, Inst. Low Temp. Sci .• Hokkaido 
Univ . , Japan, 121 p . 

2422 MACKAY, J.R . - 1981 
Western Arctic; Ice, no. 65, p. 10. 

2423 MACKAY, J.R. - 1982 
Active layer growth, Illisarvik experimental 
drained lake site, Richards Island, Northwest 
Territories; in Current Research, Part A, Geol. 
Surv. Can., Paper 82-lA, pp. 123-126. 
On 13 August, 1978 a lake (600 by 300m) loca
t~d ~0 km due west of Tuktoyaktuk, Northwest 
Territories was artificially drained for expe
rimental research in a region of thick contin
uous permafrost. Permafrost commenced to grow 
downwards in the first winter on the exposed 
lake bottom. Active layer depths have been 
measured in June and August for the first th
ree summers, viz . 1979, 1980, and 1981. The 
measurements show no trend towards a thinning 
of summer thaw depths accompanying downward 
permafrost growth. The absence of a thinning 
trend is attributed to the warm subjacent per
mafrost temperatures whose August minimums are 
in the -1,5 to -3.0°C range for most of the 
drained lake bottom. The relatively warm per
mafrost results from two heat sources - the 
active layer above and the former sublake-bot
tom talik, whether frozen or unfrozen, beneath. 
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2424 MAIR, J .A ., and 
Crustal structures of 
Alaska, the Lomonosov 
basins near the North 
vol. 89, pp. 239-253. 

FORSYTH, D.A. - 1982 
th e Canada Bas i n near 
Ridge and ad jo ining 
Pole; Tectonop hysics, 

LOREX Contr. No. ZO . 

Seismic re fr ac t ion surveys conducted in 1976 
and 1979 over the broken ice surface of the 
Arctic Ocean, reveal distinctly diffe r ent 
crustal structures for the Fram. Makarov and 
Canada basins. The Canada Basin, character i 
zed by a 2-4 km th i ck sedimentary layer and 
a distinct oceanic layer 3B of 7.5 km/s velo
city has the thickest crust and is undoubted
ly the oldest of the three. The crust of the 
Makarov Basin has a thin sedimentary layer of 
less than 1 km and is about 9 km in total 
thickness. The Fram Bas i n has a similarly 
thin sedimentary layer but is 3-4 km thicker 
than the Makarov as it approaches the Lomono
sov Ridge near the North Pole. The ridge it
self is cored by material with a velocity of 
6.6 km /s and may be a metagabbro similar to 
oceanic layer 3A. This ridge root material 
extends to a depth of about 27 km, where a 
change occurs to upper-mantle ma t er i al with a 
velocity of 8.3 km/s. The core is overlain 
by up to 6 km of material with a velocity of 
about 4.7 km/s which could be oceanic layer 
2A basalts or continental crystalline rocks 
with some sedimentary material. 
The Fram Basin probably began to open contem
poraneous l y with th e North Atlantic a bou t 70 
m.y. ago, by spreading along the Nansen-Gak
kel Ridge . Although not yet dated, the Maka
rov Basin is probably no older than the ini
tiation of the Fram Basin and may be much 
younger. The Alpha Ridg e may once have been 
part of the Lomonosov Ridge. splitting off to 
form the Makarov Basin between 70 and 25 m.y. 
ago, and possibly contributing to the Eurekan 
Orogeny of 25 m.y. ago, evident on Ell esmere 
Island. In contrast, the likely age of the 
Canada Basin lies in the 125-190 m.y. range 
and may have been formed by the counter-clock
wise rotation of Alaska and t he Northwind 
Ridge away from the Canadian Arctic Islands. 
The Lomonosov Ridge emerges from this scenario 
as a block resulting from a strike-slip shear 
zone on the European continental shelf, rela
ted to the opening of the Canada Basin (180-
120 my) and then becomes an entity broken 
from this shelf by the opening of the, Eurasia 
Basin (70-0 m.y.). 

2425 MAYR, U. , TRETTIN, H.P., EMBRY, A.F., 
and CHRISTIE, R.L. - 1982 

Preliminary geological map and notes, Cleme nts 
Markham Inlet and Robeson Channel map areas, 
District of Franklin; GeoL surv. Can., Open 
File No. 833. 

2426 MAYR, U., TRETT IN , H.P .• and EMBRY, 
A. F. - 1 982 

Preliminary geological map and notes, part of 
Tanquary Fiord map area; GeoL Surv. Can., 
Open File No. 835. 



2427 MIALL, A.D. - 1981 
Late Cretaceous and Paleogene sedimentation 
and tectonics in the Canadian Arctic Islands; 
Sedimentation & Tectonics in Alluvial Basins, 
ed. A.D. Miall, GeoL Assoc. Can. Special 
Paper 23, pp. 221-272. 

The Eureka Sound Formation (Maastrichtian to 
Eocene or ?Oligocene) includes at least 3000 
m of marine and nonmarine sandstone, siltstone, 
mudstone, conglomerate and coal. It forms 
thick wedges flanking the Arctic Ocean and 
Baffin Bay, and occupies seven major basins 
within the Arctic Islands (Banks, West Sver
drup, Meighen, Remus, Eclipse, Lake Hazen and 
Judge Daly). 
The formation comprises ten major facies asse
mblages, estuarine, shallow marine-prodeltaic, 
marine shoreline, distal delta front, proximal 
delta front-delta plain, high sinuosity, flu
vial, low sinuosity (perennial?) fluvial, ephe
meral stream, gravelly alluvial fan and lacu
strine. There are two main styles of basin 
fill, deltaic-marine (Banks, Meighen, Remus, 
Eclipse Basins are typical) and fluvial-lacu
strine (Judge Daly, Lake Hazen Basins). 
The detritus of which the formation is compos
ed was all locally derived from source areas 
flanking each basin. These expose a wide 
variety of igneous, metamorphic and sediment
ary rocks, most of which can be specifically 
identified from the derived fragments, indica
ting rapid sedimentation and burial with lit
tle weathering or winnowing . 
The Eureka Sound Formation was deposited dur
ing the early pha ses of the Eurekan Orogeny . 
The first phase , during the Maastr i chtian, 
elevated Sto r kerson Uplift, Sverdrup Basin Rim, 
Cornwall Arch, Princess Margaret Arch and the 
Craton south of Sverdrup Basin, and separated 
distinct depocentres between these arches. Se
dimentation encroached on the uplifts during 
the Paleocene and Eocene and there the forma
tion re s ts unconformably on Mesozoic or Paleo
zo i c rocks. Judge Daly Basin formed by rift 
faulting in the Paleocene and sedimentation 
ceased there during a thrust faulting episode 
later in the Paleocene. Lake Hazen Basin pro
bably is entirely Eocene.Eureka Sound sedimen
tation was terminated by the compressive phase 
of the Eurekan Orogeny (Eocene-early Mio
cene). 
The development of the formation can be cor
related in part with seafloor spreading events 
in Baffin Bay-Labrador Sea. The basin and up
lift phase (Maastrichtian) resulted from anti
clockwise rotation of Greenland about a pole 
in northern Baffin Island, causing rotation 
and compression in the northeast Arctic islands 
and, probably, sinistral strike-slip movement 
along Parry Channel . Judge Daly Basin formed 
during a short interval of plate divergence, 
and sedimentation there was terminated when 
Greenland commenced northward transpressional 
movement . This mid-Paleocene to Eocene phase 
caused extensive thrust faulting in eastern 
Ellesmere Island and, probably, extensive 
strike slip movement along Nares Strait. Sedi
mentation was terminated by folding and fault
ing in the late Eocene or Oligocene during 
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convergence between the Atlantic and Arctic 
oceanic plates. 

2428 MORRIS, T.H . - 1983 
The stratigraphy and late pleistocene sedimen
tological history of the Lomonosov Ridge-Maka
rov Basin , Central Arctic Ocean; unpub. H. Sc. 
thesis, Univ . Wisconsin-Madison, 100 p .• LOREX 
Contr . No. Z7. 

As part of LOREX (Lomonosov Ridge Experiment), 
42 Benthos gravity cores were collected during 
a two month drift from the Makarov Basin across 
the Lomonosov Ridge into the Fram Basin. Coarse 
(greater than 63 microns) weight percent, plank
tonic foraminifera abundance, benthonic fora
minifera diversity and abundance, estimated fer
romanganese micronodule percent, and bulk car
bonate analysis were selected as sedimentary 
parameters to define. This study permitted 
recognition of a stratigraphy for Late Pleis
tocene sediment of the Makarov Basin and Lomo
nosov Ridge. The Makarov Basin Formation is 
proposed for twelve lithologic units that are 
defined as Members Alpha through Nu . This Ma
karov Basin Formation cannot be correlated with 
the sediments of the Fram Basin but can be cor
related with the stratigraphy of the Alpha Cor
dillera-Chukchi Rise area, some 300 kilometers 
distant. 

Fluctuations in current velocity have occurred 
over the Lomonosov Ridge during the Late Plei
stocene and variation in ridge crest and basin 
stratigraphic units is attributed largely to 
these currents. The Makarov Basin is the de
po s itional s ink for silt- and clay-sized parti
cles swept off of the Lomonosov Ri dge. Ferro
manganese micronodules are correlated to silty 
lutite and bioturbated silty lutite . Paleo 
ceo levels are interpreted to be between 3956 
meters and 1600 meters for much of the Late 
Pleistocene as evidenced by calcareous forami
nifera abundance differences between the Lomo
nosov Ridge c r est and the Makarov Basin. 

2429 SADLER, H. E. , and SERSON, H. V. • 1981 
A survey of some Arctic beach zones in south
west Cornwallis Island, N.W . T.; De fence Res. 
Est. Pacific, Nat . Defence, DREP Rep. 81-l, 
84 p . 

This was a preliminary investigation into the 
physical processes in the beach zone along an 
arctic coast with emphasis on the possible da
mage to sc i entific equipment by ice action on 
gravel beaches. Detailed prof i les are given 
of the spring ice on a number of beaches in 
the area and of the bathymetry and ice morpho
logy at three stations where test cable arrays 
were laid . The results indicate that a com
paratively shallow trench into the frost table 
below the beach will provide good protection 
for cables laid across gravel beaches, and 
that most of the breaks to be e xpected are pro 
bably due to the freezing of the cable onto 
the bottom surface of the sea ice during tidal 
changes in level. Additional investigations 
were made into methods of accelerating the 
melting of sea ice, on a simple method of ob
taining stereophotographs and on the properties 
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of a belt of fresh-water anchor ice which was 
found along the beaches. 

2430 SWEENEY, J. F., WEBER, J . R., and BLASCO, 
S.M. - 1982 

Continental ridges in the Arctic Ocean: LOREX 
constraints; Tectonophysics, vol. 89, pp. 217-
237, LOREX Contr. No. 9. 

Recent multidisciplinary geophysical measure
ments over the Lomonosov Ridge close to the 
North Pole support the widely held belief that 
it was formerly part of Eurasia. The known 
lithologies, ages, P-wave velocity structure 
and thickness of the crust along the outer 
Barents and Kara continental shelves are simi
lar to permitted or measured values of these 
parameters newly acquired over the Lomonosov 
Ridge. Seismic, gravity and magnetic data in 
particular show that the ridge basement is 
most likely formed of early Mesozoic or older 
sedimentary or low-grade metasedimentary rocks 
over a crystalline core that is intermediate 
to basic in composition. Short-wavelength 
magnetic anomaly highs along the upper ridge 
flanks and crest may denote the presence of 
shallow igneous rocks . Because of the uncer
tain component of ice-rafted material, sea
floor sediments recovered from the ridge by 
shallow sampling techniques cannot be clearly 
related to ridge basement lithology without 
further detailed analysis. The ridge is cut 
at the surface and at depth by normal faults 
that appear related to the development of the 
Makarov Basin . This and other data are consis
tent with the idea that the Makarov Basin was 
formed by continental stretching rather than 
simple seafloor spreading. Hence the flank
ing Alpha and Lomonosov ridges may originally 
have been part of the same continental block . 
It is suggested that in Late Cretaceous time 
this block was sheared from Eurasia along a 
trans-Arctic left-lateral offset that may have 
been associated with the opening of Baffin 
Bay. The continental block was later separa
ted from Euras ia when the North Atlantic rift 
extended into the Arctic region in the Early 
Tertiary. The data suggest that the Makarov 
Basin did not form before the onset of rift
ing in the Arctic. 

2431 WEST, R.M., and DAWSON, M.R. - 1980 
Paleogene paleontology, stratigraphy and en
vironments, northern Arctic Canada; Abstract 
in Geol. Assoc. Can., Program with Abstracts, 
val. 5, p. 87. 

Fossil plants, invertebrates and vertebrates 
have been collected from many levels through 
the 4000 meter thickness of the Eureka Sound 
Formation on Axel Heiberg and Ellesmere Is
lands. The lowermost of the four informal 
members contains Santonian-Campanian molluscs 
and was deposited as the base of a transgres
sive clastic wedge succeeding the Kanguk For
mation. The second member, deposited under 
fluvial conditions, has produced numerous 
plant remains indicative of a humid, equable 
climate. The third member, containing·abun
dant marine to brackish-water organisms, re-
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presents aquatic deposition, probably fully ma
rine in the middle part. Oxygen isotope studies 
of scaphopod shells indicate shallow water tem
peratures of about 150 during the marine inter
v a 1 . The upper member , of fl u vi a 1 or i g i n , has 
produced diverse continental vertebrates as well 
as plants . It is late early to middle Eocene 
in age and the paleontologic data strongly indi
cate a warm, equable climate. 
The Eureka Sound Formation vertebrate assemblage 
correlates reasonably well with early and middle 
Eocene faunas from the Rocky Mountains of Wyom
ing, and also suggests paleobiological affini
ties with western Europe and eastern Asia. It 
thus is important in dealing with the evolution 
of Holarctic Paleogene organisms. 

2322 ZOLTAI, S.C., BOOTHROYD, P.N., and 
SCOTTER, G.W. - 1981 

A natural resource survey of eastern Axel Hei
berg Island, Northwest Territories; Parks Can., 
internal report, 156 p. 

2323 ZOLTAI, S.C . , McCORMICK, K. J ., and 
SCOTTER, G.W . - 1983 

A natural resource survey of Bylot Island and 
adjacent Baffin Island, Northwest Territories; 
Parks Can., internal report, 176 p . 

GEOPHYSICS ------
2432 BURGESS, M. , JUDGE, A., TAYLOR, A., and 

ALLEN, V. - 1982 
Ground temperature studies of permafrost growth 
at a drained lake site, Mackenzie Delta; in 
Proc. 4th Can. Permafrost Conf., March 2-6, 
1981, Calgary, Alta., Nat. Res. Council, The 
Roger J .E. Brown Memorial Volume, pp. 3-11. 

Illisarvik lake on Richards Island, Macken zi e 
Delta, Canada, was artificially drained in 
order to investigate the growth of permafro s t. 
Twenty-four boreholes were hydraulically dr i l
led to depths ranging from 15 to 92 m below 
lake level and were instrumented with tempera
ture cables. Monitoring of ground temperatures 
beneath the lake and surrounding shore-lines 
prior to drainage delineated a bow-shaped talik 
extending up to 32 m below lake bottom . Cha
racteristics of the predrainage temperature 
profiles in the central lake holes were i) an 
upper unfrozen horizon in which temperatures 
reached a maximum of 2.5°C at roughly 5 m be
low lake bottom, ii) a permafrost table at 
depths of 20 to 32 m in the central part of 
the lake with consistently negative temperatu
res below, a nd iii) negative temperature gra 
dients below the 5 m maximum temperature, ave
raging 50 mk/m in the permafrost section. Two 
years of post-drainage temperature monitoring 
revealed iv) that the former talik had comple
tely frozen at nearshore sites (10m thick or 
less), whereas, v) only 5 to 6 m of new perma
frost had formed at central sites, and vi) in 
the unfro ze n sec tions temperatures were close 



to oDe_ A two-dimensional finite element com
puter simulation of the formation and growth of 
Illisarvik suggests a minimum lake age of 900 
to 1000 years. Post-drainage conditions in 
the first year after drainage were modelled by 
studying the microclimatic regime together with 
the ground thermal regime. Although predicted 
profiles agreed well with measured temperatu
res, geotechnical and year-round weather gath
ering programmes are necessary before further 
post-drainage modelling is warranted. 

2433 CAULFIELD, D.O., and VIM, Y- C. - 1983 
Prediction of shallow sub-bottom sediment acou
stic impedance while estimating absorption and 
other losses; J. Can. Soc. Explor. Geophysi
cists, vol. 19, no. 1, pp. 44-50. 

A model is developed for estimating the acou
stic absorption in marine sediments. The mo
del correlates to Hamilton's (1972) in situ 
measurement in marine sediments. It is used 
to correct for losses in the bottom sediment 
so that the reflection coefficients and acou
stic impedance of the sediments can be calcu
lated as if they were surficial sediments. Re
sults are given to show agreement with actual 
core data. 

2391 DANKER$, P. - 1982 
Implications of Early Devonian poles from the 
Canadian Arctic Archipelago for the North Ame
rican apparent polar wander path; Can. J. 
Earth Sci., V1:ll. 19, no. 9, pp. 1802-1809. 

2434 FORSYTH, D.A., and MAIR, J.A. - 1984 
Crustal structure of the Lomonosov Ridge and 
the Fram and Makarov Basins near the North 
Pole; J. Geophys. Res., vol. 89, pp. 473-481, 
LOREX Contr. No. l5. 

Reversed refraction surveys were conducted 
along and across the Lomonosov Ridge as part 
of the 1979 Lomonosov Ridge Experiment 
(LOREX). 
Interpretation of the strike profiles indi
cates a 5 km thick upper crustal layer with a 
velocity of 4.7 km/s overlying a 15 to 20 km 
thick layer of 6.6 km/s material. An upper 
mantle velocity of 8.3 km/s is indicated by a 
few p arrivals. High amplitude reflection 
event~ recorded from this boundary can be suc
cessfully modelled by a transition zone of ra
pidly changing velocity over a depth interval 
of 5 km. 
Ray-trace modelling of the dip profiles sug
gests a root structure extending to about 28 
km depth flanked by crust thinning to a depth 
near 13 km beneath the Makarov Basin and a 
more gradual thinning to near 16 km beneath 
the Fram Basin. The similarity between the 
crust of the Lomonosov Ridge and that beneath 
the Barents and Kara Seas supports the sug
gestion that the Ridge is a slice rifted from 
the Baltic Shelf. 
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2435 FRANSHAM, P.B., UNRAU, J.D., and REESOR, 
S.N. - 1982 

Field and laboratory acoustic testing of fro
zen soils; in Proc. 4th Can. Permafrost Conf., 
March 2-6, 1981, Calgary, Alta., Nat. Res. 
Council, The Roger J.E. Brown Memorial Volume, 
pp. 274-282. 

Research was undertaken to investigate the com
pressional wave velocities in frozen soils. 
Samples were obtained during two consecutive 
field seasons from Illisarvik lake, N.W.T. 
Compressional wave velocities were measured on 
cores in the field using portable ultrasonic 
testing equipment. Velocity measurements were 
made at a single temperature and, hence, yiel
ded a single point on a velocity versus tem
perature curve. Grain-size and moisture con
tent tests serve as a base for interpreting 
wave velocities. Velocities obtained from 
field surveys show a strong correlation with 
those obtained from laboratory measurements. 
This suggests that one should be able to dif
ferentiate ice-rich from ice-poor zones, and, 
hence, obtain an impression of the spatial dis
tribution of the ground ice. 

Compressional wave velocities have also been 
measured on a series of kaolinite and sand mix
tures. Kaolinite to silica sand mixtures were 
made in the following ratios;l.O, .75, .50, 
.25, and 0. Water contents ranged from 3 to 
45 per cent. The samples were compacted using 
the modified Proctor method. The results show 
a strong dependence of velocity on moisture 
content, the proportion of sand to clay, and 
the bulk density. 

2436 FUJINO, K. - 1981 
Thermal Regime of the Uppermost Layer of Tun
dra and Its Effect on Microtopography; in 
Joint Studies on Physical and Biological En
vironments in the Permafrost, North Canada, 
July to August 1980 and February to March 1981, 
Inst. Low Temp. Sci., Hokkaido Univ., Japan, 
pp. 21-36. 
The thermal regime of the uppermost layer of 
the tundra area is closely related to the be
havior of soil water in that layer; that is, 
soil water is retained in that layer owing to 
the freeze-thaw cycle in the previous season. 
In the former joint research expedition Inoue 
et al measured thawing depths and temperature 
profiles in the field and found that both de
pended on surface conditions such as vegetation 
and soil type. They also carried out measure
ments of thermal conductivity of several soil 
samples in the laboratory and found an increase 
in thermal conductivity in the frozen state, 
which amounted to values several times as 
large as those in the unfrozen state. 
In this expedition the serial records of tem
perature at different depths in soil were 
measured together with those of water content. 
Using the records obtained, thermal diffusi
vity at each depth was calculated. From these 
results discussions were made of the formation 
mechanism of a particular ground feature such 
as the earth hummock in relation to the ther
mal regime of the uppermost layer in the tundra 
area. 
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2437 GOOD, R.L., and HUNTER, J.A. - 1982 
Mapping sub-seabottom permafrost in the 
Tuktoyaktuk area, Northwest Territories; in 
Current Research, Part B; Geol. Surv. Can., 
Paper 82-lB, pp. 285-286. 

From 1972 to 1978 the offshore area near Tuk
toyaktuk, Northwest Territories, was used by 
the Geological Survey of Canada as a test 
site for marine shallow refraction systems 
used in the offshore Mackenzie Delta area in 
sub-seabottom permafrost mapping. Over the 
years a number of traverse lines were run 
with differing types of seismic refraction 
equipment as "shake-down· cruises prior to 
deployment of these systems in other areas. 
Sufficient information has been acquired in 
the Tuktoyaktuk area to enable us to deter
mine, in a reconnaissance manner, the general 
structure of the upper surface of sub-seabot
tom ice-bonded permafrost. 

2438 HUNTER, J.A., and MacAULAY, H.A. - 1982 
Some observations of up-hole seismic veloci
ties and permafrost temperatures in Mackenzie 
Delta sediments; in Current Research, Part B; 
Geol. Surv. Can . , Paper 82-lB, pp. 287-290. 

During the 1978 and 1979 field seasons, a 
series of shallow holes were drilled in sedi
ments of the modern Mackenzie River delta. 
Many of these holes presented an excellent op
portunity to obtain comparisons of in situ ve
locities, sediment types and temperatures of 
permafrost materials. 

2420 JUDGE, A.S. - 1980 
Natural gas hydrates in northern Canada: a re
view; in Proc. Sym. Permafrost Geophysics (No. 
5), Nov. 13-14, 1978, eds. W.J. Scott and R.J. 
E. Brow'n, NRC Tech. Memo. No. 128, pp. 139-
158. 

243g JUDGE, A., TAYLOR, A., BURGESS, M., and 
ALLEN, V.- 1g81 

Permafrost and ground ice - permafrost thick
ness, Northwest Territories; Ice, vol. 65, p. 
9. 

2440 MacAULAY, H.A., and HUNTER, J.A. - 1982 
Detailed seismic refraction analysis of ice
bonded permafrost layering in the Canadian 
Beaufort Sea; in Proc. 4th Can. Permafrost 
Conf., March 2-6, 1981, Calgary, Alta., Nat. 
Res. Council, The Roger J.E. Brown Memorial 
Volume, pp. 256-267. 

The recent application of high-resolution, 
multi-channel, seismic reflection techniques 
in the Canadian Beaufort Sea has yielded bet
ter sources of data for refraction interpreta
tion of ice-bonded sub-sea permafrost. This 
paper discusses some examples of this work 
which demonstrate the structural detail which 
can be obtained. 

A seismic 
shelf has 
of 125m. 
of Hunter 

50 

line transecting the Beaufort Sea 
been interpreted with data spacings 

The results confirm early results 
et aZ. (1978) and show detailed 

structural and velocity variations of ice-bond
ed zones. 
Detailed seismic results at two off-shore drill 
sites have been examined. Velocity variations 
indicate optimum zones where ice-content is low 
or absent suggesting that such detailed refrac
tion surveying can be of use in geotechnical 
site evaluations. 

2424 MAIR, J.A., and FORSYTH, D.A. - 1982 
Crustal structures of the Canada Basin near 
Alaska, the Lomonosov Ridge and adjoining ba
sins near the North Pole; Tectonophysics~ vol. 
89, pp. 239-253. LOREX Contr. No. ZO. 

2441 O'CONNOR, M.J. & ASSOCIATES LTD. - 1983 
Distribution of shallow permafrost; CeoZ. Surv. 
Can., Open File No . 953, p. 114. 

This report describes the distribution of shal
low subsea permafrost beneath the Beaufort con
tinental shelf based on interpreted high reso
lution seismic data. The various types of 
acoustically defined permafrost encountered 
are described including representative seismic 
sections and a distribution map at a scale of 
1:250 000. 

2442 OVERTON, A. - 1982 
Seismic reconnaissance profiles across the 
Sverdrup Basin, Canadian Arctic Islands; in 
Current Research, Part B, Geol. Surv. Can., 
Paper 82-18, pp. 139-145. 

Seismic data may be described as multifold re
versed profile data, with multiplicities rang
ing from 300 to 700t in each direction of the 
reversed profile. The viewpoint that reversed 
refraction profiles are more determinate than 
unreversed profiles is stringently tested for 
these deep sedimentary basins, and results 
show that great quantities of data complicate 
rather than simplify interpretations. Attempts 
to use traditional reversed profile refraction 
analyses based on a layered model with dipping 
interfaces failed to reveal unique velocities, 
dips and structures for the layers which could 
be matched bidirectionally. 
A different analytical approach, using a model 
with velocities gradually increasing with depth, 
so that seismic events may be treated as wide 
angle reflections near critical incidence, ap
pears to be justified. This approach yielded 
delay time - velocity profiles which match 
perfectly for the two directions of the rever
sed profile and uses all the available seismic 
data without internal conflict. The delay 
time·velocity structures are also consistent 
with observed gravity anomalies. 

2443 SCOTT, W.J., and MACKAY, J.R. - 1977 
Reliability of permafrost thickness determina
tion by DC resistivity soundings; in Proc. Sym. 
Permafrost Geophysics, Oct. 12, 1976, eds. 
W.J. Scott and R.J.E. Brown, NRC Tech. Mem. No. 
119, pp. 25-38. 



Between 1971 and 1975, about 30 resistivity 
soundings were made at various locations on 
the Tuktoyaktuk Peninsula in order to obtain 
estimates of permafrost thickness . Most of 
the soundings were made in lake basins which 
had been drained recently enough that perma
frost is presently aggrading in them. 

During interpretation of these soundings it 
beoame apparent that particularly for those 
taken over thin permafrost, unique resisti
vity-depth functions were not obtainable. 
This paper examines the problem of non-uni
qu~ness in the context of permafrost thick
ness determination. 
The soundings to be described in this paper 
were made with the Schlumberger technique 
(Companie G~n~rale de G~ophysique, 1963) in 
which either the current electrode spacing AB 
or the potential electrode spacing MN is in
creased by steps, but never both simultan
eously . The result of such a sounding is 
shown schematically in Figure 2, which is a 
plot of apparent resistivity Pa against the 
distance from the centre of the array to one 
current electrode (AB/2). The dashed line in 
Figure 2 represents the curve which would be 
obtained with a vanishingly small value of 
MN. Measurements with a finite value of MN 
approximate this ideal curve within a few 
percent if MN < AB/5 . 

2430 SWEENEY, J. F., WEBER, J. R., and BLASCO, 
S.M. - 1982 

Continental ridges in the Arctic Ocean: LOREX 
constraints; Tectonophysics, vol. 8g, pp . 217-
237, LOREX Contr. No. 9. 
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2444 ARNOLD, K.C. - 1g81 
Ice ablation measured by stakes and terrest
rial photogrammetry - a comparison on the lo
wer part of the White Glacier, Axel Heiberg 
Island, Canadian Arctic Archipelago; MaGill 
Univ. Axel Heiberg Island Research Reports, 
Glaciology No . 2, NHRI Paper No. 19, 98 p . 
3 maps. 

On the lower part of the ablation area of the 
White Glacier standard terrestrial photogram
metric techniques were used to measure the 
height difference of the glacier surface (21 
June 1g59 to 5 August 1969, and 5 August 1969 
to 4 August 1970) at 689 points spaced on a 
50 m grid, covering an area of 1.7 km 2

• Twen
ty-two ablation stakes served as control . 
Photogrammetry is not necessarily considered 
a method of replacing stakes for measuring 
specific ice ablation, because a glacier's 
specific vertical velocity components, neces
sary for deducing ablation from height changes, 
can only be measured by stakes anchored in the 
ice. 

GLACIOLOGY 

In the White Glacier experiment the emergence 
velocity was deduced by comparing maps made in 
1960 and 1970. The "long-term" ablation gra
dient was determined from measurements made dur
ing the years 1960-1962 . Results comparable to 
those from ablation stakes were obtained. 
Some specific problems inherent in the techni
que are discussed. In the High Arctic the spe
cific roughness and accelerated glacier move
ment during the ablation season are the princi
pal difficulties . 

2395 DYKE, A.S., DREDGE, L.A., and VINCENT, 
J-S. - 1982. 

Configuration and dynamics of the Laurentide 
Ice Sheet during the Late Wisconsin Maximum; 
Geographie physique et Quaternaire, vol. XXXVI 
nos. 1-2, pp. 5-14, 5 fig . 

2396 ENGLAND, J . , BRADLEY, R.S., and STUCKEN-
RATH, R. - 1981 

Multiple glaciations and marine transgressions, 
western Kennedy Channel, Northwest Territories, 
Canada; Boreas, vol. 10, pp. 71-8g. 

2 3 9 7 E N G L AN D , J . - 1 ~8 2 
Postglacial emergency along northern Nares 
Strait; Meddr om G:nf$r.land~ Geoscience, vol. 8, 
pp. 65-75. 

2347 FISHER, D.A. - 1982 
Carbon-14 production compared to oxygen isotope 
records from Camp Century, Greenland and Devon 
Island, Canada; Climatic Change, vol. 4, pp. 
419-426. 

2348 FISHER, D.A., and KOERNER, R.M. - 1983 
Ice-core study: a climatic link between the 
past, present and future; in Climate Change 
in Canada 3, Syllogeus, no . 49, ed. C.R. Har
ington, Nat. Museums Can . , pp. 50-69. 

2349 FISHER, D.A., KOERNER, R.M., PATERSON, 
W.S.B., DANSGAARD, W., GUNDESTRUP, N., 
and REEH, N. - 1983 

Effect of wind scouring on climatic records 
from ice-core oxygen-isotope profiles; Nature, 
vol. 301, no. 5897, pp. 205-209. 

2445 JEFFRIES, M. - 1982 
The Ward Hunt Ice Shelf, Spring 1982; Aratia, 
vol. 35, no. 4, pp. 542-544. 

In order to improve the understanding of arctic 
ice shelf evolution, ice coring and water sam
pling were undertaken and observations made on 
the Ward Hunt Ice Shelf and surrounding area 
during spring 1982. A total of 74 m of 7.6 em 
diameter ice core was obtained from seven lo
cations including Ward Hunt Ice Shelf, Ayles 
Fiord and Milne Ice Shelf. Water sampling of 
Lake "A~ and Disraeli Fiord indicated that 
these water bodies remain stratified. Observa
tions of ice conditions between Ward Hunt Is-
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land and Cape Evans revealed the following ac
cretion of multi-year ice along the front of 
Ward Hunt and Milne Ice Shelf; grounding and/ 
or loss of approximately 40 km 2 of ice shelf 
near Cape Discovery; possible development of 
rolls in multi-year ice in Ayles Fiord; and 
evidence of former ice tongues in Milne Fiord. 

2446 JEFFRIES, M. O. - 1983 
Arctic ice shelf studies, spring 1983; Pol a P 
Cont. Shelf PPoj., internal report, 21 p. 

A 31.79 m ice core from Ward Hunt Ice Shelf 
penetrated a brine layer which might be rela
ted to lateral brine infiltration induced by 
calving at the ice front. Strainmeter measu
rements revealed oscillating strains with 
cycles of 35 to 40 seconds and 20 minutes re
lated to ocean swell and internal waves res
pectively . Ice cores obtained from Milne Ice 
Shelf are expected to reveal a more complex 
ice shelf structure and growth history. The 
ice in Milne Fiord can be divided into three 
parts, one of which is undoubtedly of glacier 
origin. The 4.25 km advance of Milne Glacier 
since 1g59 is just one of a series of advan
ces and retreats to affect the inner part of 
Milne Ice Shelf. Ice conditions along the 
north coast of Ellesmere Island continue to 
change, e.g. 40 km 2 of ice calved from the 
east end of Ward Hunt Ice Shelf. Whilst Dis
raeli Fiord, Lake "A" and Lake "B" remain 
stratified, stratified water has been dis co
vered at the south end of Milne Fiord. 

2447 JEFFRIES, M.O. - 1983 
Preliminary isotope studies on Ward Hunt Ice 
Shelf; Defenae Res. Est. Paaifia, Nat. Defence 
DREP Contractors Rep. Series 83-26, 56 p. 

In spring 1982 nearly 77m of ice core were 
obtained from the ice shelves of northern 
Ellesmere Island. The major part of this 
total came from the Ward Hunt Ice Shelf as 
part of a study of ice shelf evolution; struc
ture, behaviour and origin. 
Preliminary i nvestigations of 180, pH and con
ductivity have drawn attention to the varia
tions of, and the processes which have produ
ced variations of these parameters. The 6 18 0 
variations cannot be used for ice dating but 
variat io ns between high and low 6 values, and 
high and low SEC values, might provide a re
cord of past summer warmth and sea ice condi
tions. Isotopic fractionation during melting 
and refreezing, and evaporation at open water 
surfaces, makes it possible to distinguish be
tween low and high o values of iced firn and 
lake ice respectively. Sea ice and "brackish" 
ice can also be identified according to o18 0 
content. The stable isotope contents of snow 
and ice from this area compare well with other 
High Arctic stable i sotope studies though dif
ferences do exist due to spatial and temporal 
effects. 
Although the report is only a preliminary 
statement and further work is required the re
sults suggest that stable isotope variations, 
together with other tec hniques, can be used to 
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distinguish between the ice types within Arctic 
Ice Shelves. The ability to do this ought to 
make it easier to understand Arctic Ice Shelf 
evolution. 

2350 KOERNER, R.M., FISHER, 0., and ALT, B. 
- 1981 

Glacier Studies - Arctic - Queen Elizabeth Is
lands; Iae , no. 65, 1st issue, p. 2 . 

2351 KOERNER, R.M., FISHER, 0., ALT, B., 
PARNANDI, M., and BOURGEOIS, J. - 1982 

Glacier Studies -Arctic- Queen Elizabeth Is
lands; Iae, no. 68, 1st issue, p. 2. 
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2448 MULLER, F. - 1978 
Zu den temperaturverhaltnissen arktischer gle
tscher; i n Proc. Inter. Polartagung, Berlin, 
Oktober 4-7, 1978, Programm und Kurzfassungan. 

" 2449 MULLER, F., and OMMANNEY , C. S . L. - 1971 
The contribution of glacier ice to the world 
water balance; Ene rgy, Mi nes & Res., Inland 
Waters Br . , Reprint Series No. 102, pp. 6-20. 

This paper reviews the UNESCO/lASH guide for a 
world glacier inventory and the three pilot 
studies carried out on the basis of the guide's 
recommendations, and reports -on the example 
of Canada - on the problems and progress of 
one of the countries most advanced in its IHD 
glacier inventory work. After a brief and in
complete mentioning of some of the fine efforts 
being made to implement this guide in many oth
er countries, some of the limitations, diffi
culties and also potentials are discussed. Plans 
for an International Technical Secretariat for 
global data compilation and analysis are men
tioned. 

2450 CHMURA, A. - 1981 
Glacier Studies - Arctic - Queen Elizabeth Is
lands; Iae, no. 65, 1st issue, p. 2. 

2355 OHMURA, A. - 1982 
Climate and energy balance on the Arctic tun
dra; J. Ctimato~ogy, vol. 2, pp. 65-84. 
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2451 BAYNES, R. - 1984 
Clearing the Way for Arctic Oil; OFFSHORE RE
SOURCES, vol. 2, no. 1, pp. 36-38. 

Exploration may be on the back burner, but 
Canadian scientists are working overtime to 
take the mystery out of the Northwest Passage. 

2452 BIRCH, J.R., FISSEL, D.B., LEMON, D.O., 
CORNFORD, A.B., LAKE, R.A., SMILEY, B.D. 
MacDONALD, R.W., and HERLINVEAUX, R.H. 
- 1983 

Arctic Data Compilation and Appraisal, Volume 
3. Northwest Passage: Physical Oceanography 
- Temperature, Salinity, Currents and Water 
Levels; Fish & Oceans, Can . Data Rep . Hydrogr. 
Ocean Sci 5, vol. 3, 262 p. 

This volume is one of a group of catalogues 
designed to compile and appraise marine data 
sets for the Canadian Arctic. For user con
venience, the group has been organized with 
its subject matter divided into three general 
disciplines: physics, chemistry and biology. 
The Arctic has been arbitrarily divided into 
seven geographical areas incorporating , where 
possible, major oceanographic regions. The 
format throughout has been structured to faci
litate comparison among subjects and regions . 
With such a large undertaking it is not pos
sible to provide all reports at once. There
fore catalogues which are presently available 
in the series are indicated on the inside back 
cover of each volume. 
Data collection is a continuing process and 
further updates of the catalogues are planned. 
Readers are requested to submit corrections 
and additions by writing the issuing establish
ment. Such corrections will be incorporated 
in on-line computerized data set listings and 
will be continuously available upon request. 
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2453 BIRCH, J.R., FISSEL, D.B., LEMON, D.O., 
CORNFORD, A.B., HERLINVEAUX, R.H., LAKE, 
R.A., and SMILEY, B.D. - 1983 

Arctic Data Compilation and Appraisal, Volume 
5. Baffin Bay: Physical Oceanography - Tem
perature, Salinity, Currents and Water Levels; 
Fish. & Oceans, Can . Data Rep. Hydrogr. Ocean 
Sci. 5, vol. 5, 372 p. 

2454 CORNFORD, A.B . , LEMON, D.O., FISSEL, D.B., 
MELLING, H., SMILEY, B.D., HERLINVEAUX, 
R.H., and MacDONALD, R.W.- 1982 

Arctic Data Compilation and Appraisal, Volume 
1. Beaufort Sea: Physical Oceanography- Tem
perature, Salinity, Currents and Water Levels; 
Fish. & Oceans, Can. Data Rep. Hydrogr. Ocean 
Sci 5, vol. 1, 279 p. 
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Final Field Report, P.C.S.P. Survey M'Clintock 
Channel, Proj. File No. 5452-7324, February
April 1981; Fish. & Oceans, Canadian Hydro
graphic Serv., Central Region, internal report, 
34 p. 

2257 DICKMAN, M, and OUELLET, M. - 1982 
Limnological characteristics and origin of a 
hypersaline meromictic, high arctic lake; 
PoZar Cont. SheZf Proj., internal report, 42 p. 
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The Ward Hunt Ice Shelf, Spring 1982; Arct i c, 
vol. 35, no. 4, pp. 542-544. 
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Final Field Report, P.C.S.P. Survey of Prince 
of Wales Strait, Proj. File No. 5452-7324; 
Fish. & Oceans, Canadian Hydrographic Serv., 
Central Region, internal report, 27 p. 

2455 MELLING, H. - 1983 
Oceanographic features of the Beaufort Sea in 
early winter; FiGh . & Oceans, Can. Tech. Rep. 
Hydrogr. Ocean Sci., no. 20, 131 p. 

Oceanographic data were acquired over an area 
of 150,000 km 2 in the southeastern Beaufort 
Sea during November 1979 in conjunction with 
the Beaufort Sea Winter Ice Experiment. Hydro
graphic profiling by CTD probe enabled delinea
tion of the dynamic topography of the region 
and identification and tracing of the principal 
water masses. Baroclinic shear was directed 
southwestward along bathymetric contours, with 
a jet of 10 cm/s (0/300 db) overlying the con
tinental slope. Outflow from Amundsen Gulf 
was evident. Measured flow at mid-depth on 
the shelf was easterly in the mean, while the 
baroclinic shear implied weaker surface flow. 
Observed intrusions of near freezing water over 
the slopes pointed to important exchanges of 
water between the shelf and the basin. The 
existence on the shelf of suitably saline water 
for these intrusions was confirmed and is in
dicative of the importance of freezing and ice
cover divergence in Arctic oceanography. 
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2456 MOORE, R.M. - 1983 
The relationshi; between distributions of dis
solved cadmium, iron and aluminium and hydro
graphy in the central Arctic Ocean; in Proc. 
NATO Advance Res. Inst. Conf. on Trace Metals 
in Sea Water, eds. Wong, Boyle, Bruland, Bur
ton and Goldberg, Plenum Pub. Corp., pp. 131-
142. LOREX Contr. No. 8. 

Over many years there has been considerable 
interest in the role of iron as a micronutri
ent element with attention focussing on its 
solubility, speciation, both inorganic and or
ganic, its availability to plankton and modi
fication of its speciation by organisms, and 
the possible ecological effects of its con
centration and chemical form. 
Studies of the biological roles, solubility 
and speciation of iron in seawater have not, 
however, been matched by studies giving a co
herent picture of the distribution of this 
element in the world ocean. The reasons for 
this are probably related to the ubiquitous 
terrestrial distribution of the element and 
its very low solubility in seawater which com
bine to give contamination problems equalled 
by few other elements. Added to this, the 
distribution of the metal between dissolved 
and particulate forms, with the latter strong
ly favoured, results in some difficulty in 
comparing data sets which make different di
visions of the total iron pool. These divi
sions result from the procedures used for sto
rage, filtration and analysis. 
This paper describes the vertical distribution 
of iron in the central Arctic Ocean and com
pares this with profiles of Cd and Al, relat
ing each to the hydrography. 

2457 MOORE, R.M., LOWINGS, M.G., and TAN, 
F.C. - 1983 

Geochemi ca 1 Profi 1 es in the Centra 1 Arctic 
Ocean: Their Relation to Freezing and Shal
low Circulation; J. Geophys. Res., vol. 88, 
no. C4, pp. 2667-2674. LOREX Contr. No. 1.2. 

Temperature, salinity, nutrient, tritium, and 
oxygen isotope data collected during the Lomo
nosov Ridge Experiment along a drift track be
tween the Makarov and Fram Basins over the 
Lomonosov Ridge are presented. The relation
ship of these quantities to the processes that 
maintain the halocline, in particular to the 
production of more saline waters by addition 
of brines formed during the freezing of sea
water, is described. The results support the 
idea that the wide continental shelves of the 
Arctic Ocean play an important role in main
taining the halocline. 

2357 OHMURA, A., and STAUFFER, B. - 1982 
North Water - Oase im Eismeer; in Forschung 
und Technik, Neue Burcher Beitung, Mittwoch, 
September 29, 1982, Nr. 226, pp. 61-64. 

2458 PRINSENBERG, S.J., and SOSNOSKI, D.-
1983 

Arctic Oceanographic Data Report 1983, Bar-
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row Strait, Vo 1 ume 1; Fish. & Oaeans, Ocean 
Sci. and Surveys, Bayfield Lab. Marine Sci. 
and Surveys, Data Rep. Series No. 83-6, 344 p. 
UNPUBLISHED MANUSCRIPT. 

This report contain~ the profile data collec
ted by Bayfield Laboratory, Ocean Science and 
Surveys, in the centre section of the North
west Passage during the month of April, 1983. 
The conductivity and temperature data were ob
tained with a Guildline Mark IV CTD probe de
ployed from the ice surface using a small por
table Arctic profiling winch. A helicopter 
(Bell 2068 Jet Ranger), based at the Polar Con
tinental Shelf Project camp at Resolute Bay, 
N.W.T., was used as the means of transportation 
and contained the recording electronics of the 
CTD system. The time-series current meter and 
time-series CTD data collected during this sur
vey will be published separately in Volume II. 
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2459 ANDERSON, J. - 1981 
Lake and River Ice- Aufeis, N.W.T.; Iae, no. 
65, 1st issue, p. 7. 

2460 ANDERSON, J.C. - 1982 
Permafrost and Ground Ice, Gas Hydrates - Au
feis, N.W.T.; Iae, no. 68, 1st issue, p. 11. 

2461 ANDERSON, J.C. - 1982 
Hydrologic studies in the Mackenzie Delta Re
gion, N.W.T., 1980; Nat. Hydro. Res. Inst., 
Env. Can. Rep. Northern Roads Env. Working 
Group, OlAND, 41 p. 

Hydrologic investigations continued during the 
1980 open water season at several watersheds 
in the taiga and tundra zones of the eastern 
Mackenzie Delta region, N.W.T. Data were ga
thered on snowpack water equivalent, river 
channel and culvert icings, precipitation, air 
temperature, and river discharge. Culvert ic
ings to the south of Inuvik were of intermedi
ate magnitude, while to the north, an icing re
curred on Hans Creek, upstream of the proposed 
highway crossing. In both taiga and tundra, 
late winter snowpack water equivalents were 
high. Snowmelt produced the largest flood 
event of the season and peak flows were 23 to 
92% of the 50-year design curve values in the 
taiga zone basins. Snow drifting was identifi
ed as a probable maintenance problem for any 
north-south highway in the tundra region, owing 
to the prevalence of easterly and northwesterly 
winds during the winter season. 

2462 ANDERSON, J.C. - 1983 
Hydrologic studies in the Mackenzie Delta Re
gion, N.W.T., 1981; Nat. Hydro. Res. Inst., 
Env. Can., internal report, 40 p. 



Hydrologic investigations continued during 
1981 at several watersheds in the taiga and 
tundra zones of the eastern Mackenzie Delta 
region, N.W.T. Data were gathered on snow
pack water equivalent, river channel and cul
vert icings, precipitation, air temperature, 
river discharge, and suspended sediment. Cul
vert icings to the s outh of Inuvik were of in
termediate magnitude, while in the north, an 
icing recurred on Hans Creek, upstream of the 
proposed highway crossing. A second, larger 
icing in the tundra zone was observed on Stan
ley Creek between Noell and Jimmy Lakes. Late 
winter snowpack water equivalents were sligh
tly above normal at Inuvik airport, and of 
intermediate magnitude at the tundra sites. 
Due to warm weather in April and early May, 
snowmelt commenced relatively early, and cau
sed the largest flows of the 1981 season, ex
cept at Caribou Creek. Though instantaneous 
flow maxima were not estimated, it appears 
from the daily maxima that significant flood 
peaks occurred at Km 1561 and Zed Creek, and 
possibly at Km 1535 . 9 as well. Suspended se
diment concentrations measured during the snow
melt flood in the taiga zone were low to mode
rate in amount. 

2463 DUBREUIL, M.A. - 1983 
Oust at the surface of High Arctic snowpacks 
and its effects on snowmelt; unpub . M. Sc. 
Thesis, McMaster Univ., 115 p. 

During the snowmelt sea son of 1981, the dust 
characteristics and surface energy balance of 
Arctic snowpacks were studied at and around 
Resolute Bay, N.W.T. A site near the airstr i p 
was used to represent dusty snow conditions 
within the s ettlement while a second s ite with 
clean snow outside the settlement was typical 
of the uninhabited areas of the Arctic. The 
dust, which was concentrated mostly at the 
surface, strongly affected the snow albedo. 
The resulting difference in net radiation cau
sed by the dust cover was primarily re s pon s i
ble for the difference in the rate of melt 
between the two e xperimental s i tes. In the 
study period, r ain-on-snow melt was negligible 
because of low rainfall, and the turbulent 
flu xes over dirty snow were overshadowed by 
the radiation flux. 
Values of mid-day albedo throughout the melt 
season can be predicted by their empirical re
lationship with the dust load. The decrease 
in albedo with time can al so be des c ribed by 
a logistic curve. Using the s e empirical equa
tions, the melting of snowpacks with va r ying 
amounts of surface dust can be simulated. 
Results from this study indicate that a nor
thern settlement such as Resolute significan
tly affects the local snowmelt conditions. 
Therefore, measurements taken at weather sta
tions, particularly rad i ation, may not truly 
reflect the general cond i tions assumed for re
latively dust-free Arctic snowpack s . 

2436 FUJINO, K. - 1981 
Thermal Regime of the Uppermost Layer of Tun
dra and It s Effe c t on Microtopography; in 
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Joint Studies on Physical and Biological En
vironments in the Permafrost, North Canada, 
July to August 1980 and February to March 
1g81, Inst. Low Temp. Sci., Hokkaido Univ., 
Japan, pp. 21-36. 

2464 HERON, R. , and WOO, H-K. - 1981 
Lake and River Ice- Cornwallis Island, N.W.T.; 
I c e, no. 65, 1st issue, p. 6. 

2465 HERON, R., and WOO, M-K.- 1982 
Lake and River Ice - Cornwallis Island, N.W.T.; 
I c e, no. 68 , 1st issue, p. 7. 

2466 KATO, K., and FUJINO, K. - 1981 
Oxygen Isotopic Composition of Massive Ice at 
Tuktoyaktuk, North Canada; in Joint Studies on 
Physical and Biological Environments in the 
Permafrost, North Canada, July to August 1980 
and February to March 1981, Ins t. Low Temp. 
Sci . , Hokkaido Univ., Japan, pp. 13-20. 

Distinctive ground features such as polygons, 
pingos and involuted hills are commonly obser 
ved in the arctic region, especially around Tuk
toyaktuk, N.W.T. of Northern Canada. 
Their origins and formation processes still re
main arguable, but the fact that large ice bo
dies are found underneath them suggests that 
water supply from various sources plays an im
portant role in their formation processes. 
Meanwh i le, water in nature has a fairly uni
form isotop i c composition, which has a strong 
correlation with annual temperature . 
These results have contributed to successful 
s tratigraphic analyses of the antarctic conti
nental ice s heet related to long and short-term 
climatic conditions. In case of ground ice of 
the arctic region, stratigraphic application 
of isotopes may make it possible to find a key 
to the formation ~echanisms and c haracteristics 
of them. From these vi ewpoints, oxygen iso
topic compositions of ground ice s uch as poly
gons, pingos and massive ices were investiga
ted during the former joint research expedition 
of 1977. Results obtained showed very i nteres
ting characteristics . 
A massive ice body at Tuktoyaktuk, Mackenzie 
Delta, N.W.T., Canada, was subjected in this 
expedition to a systematic study of the pro
file of oxygen isotopes of it and a crystallo
graphic study of its ice texture so that the 
origin of water forming it as well as the fo r 
mation mechanism of it was investigated. 

2467 MARSH, P. - 1982 
Ripening Processes and Meltwater Movement in 
Arctic Snowpacks; unpub. Ph.D. thesis, McMas
ter Un i v., 179 p . 

This is a study of the processe s controlling 
snowpack ripening and the movement of melt
water through wet snowpacks . Measurements 
made in the Canadian High Arctic during the 
1g79, lg&o, and 1981 snowmelt pe r iods, inclu
ded premelt s t r atigraphy, s urface energy ba -
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lance, physical changes in snowpack proper
ties during melt, snow and soil temperatures, 
and water movement within the pack. 
Field observations and computer modelling de
monstrated an interdependence of finger flow 
at the wetting front and ice laye r growth at 
premelt snow horizons. Ice layers grow rapid
ly in cold snowpacks, slowing the finger wett
ing front advance and releasing considerable 
latent heat which warms the underlying snow 
and soil. Since the ground is frozen when 
water reaches the ground surface, the melt
water refreezes at the snowpack base. The 
growth of this basal ice layer limits the 
amount of water available for daily runoff 
and e xtends the melt period, a phenomenon 
which is typical of cold arctic snowpacks. 
A redistribution of flow within the snowpack, 
concentrating flow in certain areas and dimi
nishing it in others, is due to variations in 
ice layer properties, and not flow instabili 
ties or vertical flow channels . The result is 
a spread of the rising limb of the melt wave 
at depth and a decrease of the peak flow. Re
sults from a multiple flow path model, suggest 
that flow variability is similar in snowpacks 
from different environments . This indicates 
that the model is applicable to snowpacks in 
a wide range of environments. 

2377 McNEELY, R. - 1982 
Ambient pH levels in environmental samples 
from the High Arctic; in Current Research, 
Part C; Geol. Surv . Can., Paper 82-lC, pp. 
111-114 . 

2354 OHMURA, A. - 1982 
·Regional Water Balance on the Arctic Tundra in 
Summer; Water Resources Res., vol. 18, no. 2, 
pp. 301-305. 

2468 SHERSTONE, D.A. - 1981 
Lake and River Ice - Freeze-up, Break-up and 
Ice Jams; Ice, no. 65, 1st issue, p. 7. 

2469 STEER, P., and WOO, M-K. - 1981 
Permafrost and Ground Ice - Cornwallis Island, 
N.W.T.; Ice, no. 65, lst issue, p. 9. 

2470 STEER, P., and WOO, M-K. - 1982 
Permafrost and Ground Ice, Gas Hydrates - Ac
tive Layer Hydrology; Ice, no. 68, 1st issue, 
p . 11 . 

2471 STEER, P. - 19B2 
Hydrology of a slope in the High Arctic; unpub. 
M.Sc. thesis, McMaster Univ., 111 p. 

Components of slope hydrology were studied be
tween 1977 and 1981 near Resolute, N. W.T. Em
phasis was placed on the relationship of sur
face and subsurface flows with snowmelt, rain
fall and evaporation. During the thaw season, 
runoff responses to snowmelt and rainfall vary 
depending upon (1) the magnitude of the water 
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input, (2) antecedent soil moisture co nditions 
and (3) the ty pe of slope material wh i c h affects 
storage capacity and the th i ckness of the tha
wed zone in the active layer . Results indica
te that surface flow removes 2.5 times more 
water from the slope than does subsurface flow 
and that frost table configuration is an impor
tant variable affecting slope runoff responses. 

2472 STEER, P. , and WOO, M- K. - 1982 
Measurement of slope runoff in a permafrost re
gion; Can. Geotech . J., vol. 20, no. 2, pp. 
361-365. 

Installations at a High Arctic experimental 
site that is under l ain by continuous permafrost 
allowed the measurement of slope runoff. Sur
face flow was collected near the base of the 
slope and the wa t er was l ed to a flume with a 
V-notch weir. Th e wate r level in the flume was 
recorded and subsequently con verted to disc harge 
measurements. Subsurface flow was intercepted 
by an impermeab l e flow barrier set in a trench 
dug down to the permafrost table and later back
filled by the excavated slope materials. Water 
draining from above the flow barrier was fed 
into another flume unit similar to that for 
surface runoff. During the operational period, 
regular inspect ion of the flume s was required 
to ensure the prevention of i ce formation or 
evaporative losses from the water in the 
flumes. 

2473 TERROUX, A.C.O., and SHERSTONE, D.A. -
1981 

Lake and River Ice- Mackenzie Delta, N.W.T.; 
Ice, no. 65, 1st issue, pp . 6-7. 

2474 WANKIEWICZ, A. - 1982 
Permafrost and Grou nd Ice, Ga s Hydrates -
Permafrost Hydrology; Ice, no. 68, 1st issue, 
p. 11 . 

2475 WOO, M-K. - 1982 
Snow- Arctic Snow Cover- Resolu t e, N.W.T.; 
Ice, no. 68, lst issue, p. 5. 

2476 WOO, M-K. - 1982 
Determination of snow distribution in High 
Arctic Basins; in Proc. 4th Northern Re~. Ba
sin Sym. Workshop, Ul lensvang, Norway, March 
22-25, 1982, Effect of distribution of snow 
and ice on streamflow, pp. 21-31. 

For nine months each year, snowfall is the 
major form of precipitation in the Canadian 
High Arctic. Without vegetation, snow drift 
is predominantly controlled by the local ter
rain. By establishing the snow characteris
tics for different terrain types, total basin 
snow storage can be obtained by areally weight
ing the snow cover for various terrain units 
in the basin . 

Such a method has been successfully employed 
at McMaster River basin at Resolute to compute 
total snowfall for the winters of 1976 to 1981. 



A major finding is that the official weather 
station data consistently underestimated basin 
snow storage . In 1981, similar snow surveys 
were extended to other basins in the High 
Arctic. Results confirm the feasibility of 
mapping snow distribution by terrain types. 

2477 WOO, M-K. - 1982 
Effects of valley snowpacks upon the break-up 
of steams in the High Arctic; in Proc. 4th 
Northern Res . Basin Sym. Workshop, Ullensvang, 
Norway, March 22-25, 1982, Effect of distribu
tion of snow and ice on streamflow, pp. 103-
11 6. 

Prolonged winter snow drifting in the High 
Arctic results in snowpacks of high density 
and hardness. The distribution of snow cover 
is extremely uneven, with substantial amounts 
drifted into valleys, forming massive barriers 
to spring runoff . 

Initial runoff occurs as slush flow, sheet 
flow over snow or subsurface flow in the snow . 
Subsequently streamflow follows channels car
ved through the snowpack or tunnels developed 
in the snow . In some valleys, large quanti
ties of water may be impounded behind snow 
jams which rupture catastrophically to gene
rate flash floods downstream. 

Runoff in all High Arctic basins is often 
affected by the presence of snow jams, and 
this greatly complicates any simple snowmelt
runoff relationship. Further research on the 
formation and the break-up of snow jams will 
greatly improve our understanding of stream
flow processes, hence the predictions of 
floods in the Arctic. 

2478 WOO, M-K. - 1982 
Snow hydrology of the High Arctic; presented 
Western Snow Conf., Reno, Nevada, April 20-
23, 1982, Joint Western Snow Conf . - Eastern 
Snow Conf., 1982; McMaster Univ .• pp. 63-74. 

The High Arctic of Canada lies well within the 
Arctic circle. For about nine months each 
year, snow and ice constitute an integral part 
of the landscape, and snow plays a dominant 
role in the climatology, hydrology and the 
ecology of the region . Within this vast area. 
however, there are only four permanent weath
er stations which routinely record snowfall 
and carry out snow survey at half-monthly in
tervals. The extreme paucity and inaccuracy 
of precipitation data probably forced Lvovitch 
(1973) to ignore the Canadian Arctic archipel
ago in his global survey of water balance. 
Scientific studies of snow in the High Arctic 
dated back to the last century . Detailed stu
dies on various aspects of the Arctic snow 
cover were carried out mainly since the 1950's. 
Most of these works do not treat the subject 
comprehensively. This, together with a lack 
of adequate data base, has not dispelled some 
of the improper notions regarding the nival 
processes in a polar environment conceived 
through cursory observations of early travel-
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lers. In the 1970's, a growing interest in 
the Arctic accompanied mineral exploration and 
the transport of oil and gas, and a modest body 
of literature on Arctic snow and ice becomes 
available. 
This paper will review aspects of snow hydro
logy of the High Arctic, mainly drawing upon 
works published after 1960, and from field ex
perience of the author and his students in the 
past decade. Through a survey of the existing 
knowledge. some insight into future progress 
may be gained. 

2479 WOO, M-K. - 1982 
Upward flux of vapor from frozen materials in 
the High Arctic; CoZd Regions Sci. & Teah., 
vol. 5, pp . 269-274. 

This study demonstrates the formation of depth 
hoar by upward vapor transport from frozen soils 
in the Canadian High Arctic. The saturated 
boggy site produced more hoar than the non-sa
turated gravelly site nearby but, compared with 
interior Alaska, the amount produced was one 
order of magnitude less. The difference is 
attributed mainly to the reduced soil tempera
ture gradient in a cold, polar environment 
which is less favorable to vapor transfer. 

2480 WOO, M-K. - 1983 
Snow hydrology of the Canadian High Arctic; 
Water QuaLity BuZZ., vol. 8, no. 1, pp. 19, 20, 
21. and 52. 

The Canadian High Arctic is a barren polar re
gion where tundra vegetation occurs only in 
more favoured localities and where for over 
nine months each year, snow forms an integral 
part of the landscape . In this region, most 
rivers are short and their drainage basin area 
seldom exceeds 2000 km 2

• All basins in this 
region are underlain by permafrost at a depth 
of about 0.5 m. which is maintained by cold 
winters with long hours of darkness. In the 
summer, a large proportion of the annual solar 
radiation which reaches the High Arctic bet
ween April and August is reflected because of 
the high reflectivity of snow (with albedo ave
raging 0.7 to 0.8). Figure 2 illustrates the 
radiation received at a station which is quite 
large compared with the net radiation. 
The marked contribution of snowmelt to runoff 
has been recognized. Remoteness and high cost, 
however. have prohibited thorough hydrological 
investigations of the region . This paper pro
vides a review of available literature on snow 
hydrology in a high arctic environment. The 
influence of glaciers, wetlands and lakes, 
though important in some northern basins. are 
excluded from the present discussion. 

2481 WOO, M-K., HERON. R, and MARSH, P. - 1981 
Basal ice layers of very cold arctic snowpacks· 
in Proc. Eastern Snow Conf . , 38th Annual Meet-' 
ing. Syracuse. N.Y., June 4-5. 1981, pp. 67-75. 

In the Canadian High Arctic, both the snowpack 
and the ground temperatures are extremely low 
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throughout winter. During the melt period, 
meltwater percolating through the cold pack 
will refreeze as ice layers, thus releasing 
heat to the lower parts of the pack. When 
water reaches the bottom of the pack, the 
cold substrate again refreezes the meltwater 
to produce a basal ice layer. The growth of 
this layer will continue until meltwater sup
ply is depleted or until the extreme coldness 
of the ground is removed. When the basal ice 
is exposed, its destruction is accomplished 
by surface melting or by rills eroding on the 
ice. 
Basal ice formation is an efficient mechanism 
that transfers heat through the cold snowpacks 
and to the cold substrate. Hydrologically, 
multiple freezing and melting of water through 
ice formation and destruction complicate the 
snowmelt-runoff relationship. Where basal ice 
layers are abundant, basin storage is prolong
ed and they contribute to streamflow during 
the drier Arctic summers. 

2482 WOO, H-K., HERON, R., and MARSH, P.-
1982 

Basal ice in High Arctic snowpacks; Arctic & 
AZpir.e Res., val. 14, no. 3, pp. 251-260. 

In late May or June, meltwater percolating 
through cold arctic snowpacks often refreezes 
as ice layers. In the presence of a cold sub
strate, such layers form at the base of the 
snowpack. This basal ice continues to grow 
so long as meltwater supply is sustained and 
the substrate remains below 0°C . Upon expo
sure, the ice is destroyed by sublimation and 
surface melting or by thermal and mechanical 
erosion by water which runs on, in or under 
the ice. Multiyear ice is preserved when the 
incompletely melted basal ice is buried by 
subsequent snowfall or by a layer of earth ma
terials. 

Multiple freezing and melting of water in ba
sal ice layers complicate the snowmelt-run
off relationship in three principal ways. 
Where basal ice is abundant, the melt is pro
longed and contributes to streamflow during 
the drier summer months. During breakup, the 
basal ice in stream beds tends to increase 
flow velocity and, consequently, the capacity 
for sediment transport. However, a basal ice 
layer in the channel will reduce opportuni
ties for erosion. 

2483 WOO, M-K . , HERON, R., MARSH, P., and 
STEER, P. - 1983 

Comparison of Weather Station Snowfall With 
Winter Snow Accumulation in High Arctic Ba
sins; ATMOSPHERE-OCEAN, vol. 21, no. 3, pp. 
312-325. 

Most water balance studies in the High Arctic 
indicate that the weather stations underesti
mate annual precipitation, but the magnitude 
of such error is unknown. Based on up to 
seven years of field measurements, this study 
provides a comparison of snowfall at weather 
stations with the winter snow accumulation in 
their nearby drainage basins. 
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Snowfall is the major form of prec i pitation in 
the polar reg i on for nine months every year. 
Without vegetat i on, snowdrift i s controlled by 
the local terrain. By establis hing the snow 
characteristics for different terrain types, 
total basin snow storage can be obtained by 
areally weighting the snow cover for various 
terrain units in the basin. Such a method was 
successfully employed to compute total winter 
snowfall in the dra i nage basins near Resolute, 
Eureka and Mould Bay. Results show that the 
basins had 130 to 300 per cent more snow than 
the weather stations recorded. Using revised 
snowfall values t hat are reinforced by Koerner's 
snow core measurements from ice-caps, it is ho
ped that a more r ealistic precipitation map 
can be provided for the Hi gh Arctic . 

2484 WOO, M-K., MARSH, P., and HERON, R. -
1 981 

Snow and Avalanches - Snow Metamorph i sm and 
Melt, N.W. T.; I c e, no. 65, 1st issue, p. 5. 

2485 WOO, M-K., and STEER, P. - 1982 
Occurrence of surface flow on arctic slopes, 
southwestern Cornwallis Island; Can . J. Earth 
Sci., vol. 19, no. 12, pp . 2368-2377 . 

Surface flow on arctic slopes is due to a rise 
of the suprapermafrost water table above the 
ground surface. The act i ve layer therefore 
has to be saturated, or surface flow will be 
lost to infiltration. 

In spring, snowmelt supplies abundant water to 
the slopes, but a shallow frost table restricts 
the active layer storage capacity. This produ
ces extensive surface flow, delivering con
siderable volumes of water downslope as over
land flow or rill runoff. As the snowpacks 
are reduced and ground t haw i ncreases the sub
surface storage capacity, surface flow declines 
in magnitude and in areal coverage. During 
most summers, subsurface flow dominates, ex
cept when occasional rainstorms of high inten
sity raise the water table above the ground to 
rejuvenate surface runoff. 

The occurrence of surface flow is controlled 
by slope material, s l ope profile, and the water 
balance. Spatial and temporal changes in these 
controlling variables always result in a highly 
dynamic pattern of surface flow on arctic 
slopes. 

2486 WOO, M-K., MARSH, P., and STEER, P.-
1983 

Basin water balance in a continuous permafrost 
environment; in Proc. Permafrost: Fourth Inter· 
national Conf., Nat . Academy Press, Washington, 
D.C., ISBN 0-309-03435-3, pp. 1407-1411. 

The hydrology of a basin in the cont i nuous per
mafrost region of Canada was studied for 6 
years to establish seasonal and annual water 
balances. Emphases were placed upon the spa
tial and temporal variations of snowmelt, rain
fall, evaporation, streamflow and active layer 
storage capacity. Spring melt released cons i -



derable meltwater which could not be accommo
dated by a thinly thawed active layer. High 
runoff resulted. Evaporation was active con
currently but from the snow-free portion of 
the basin. Summer rainfall was often of low 
intensity. Storage capacity increased as the 
frost table receded and much of the rain could 
be held in the active layer to maintain evapo
ration and base-flow. Over the years snow
fal1 constituted about three-quarters'of an
nual precipitation, about 80% of which was 
consistently removed by runoff. Annual eva
PO\ation was small and net change in storage 
for the 6 year period was also of low magni
tude. 

2487 WOO, M-K., and STEER, P.- 1983 
Slope hydrology as influenced by thawing of 
the active layer, Resolute, N.W.T.; Can. J. 
Earth Sai., vol. 20, no. 6, pp. 978-986. 

High arctic slopes have a shallow active lay
er that thaws unevenly during summer. The re
sult is often a lack of agreement between the 
configuration of the frost table and the sur
face topography, and this has effects on the 
slope hydrology. (1) Areas with a shallow 
frost table favour surface runoff but areas 
with a deeper frost table require a thick zone 
of saturation to generate surface flow. Uneven 
thaw depths then cause alternating seepage and 
re-emergence of water down a slope. (2) The 
con~igurati?n of the frost table is highly dy
namlc, caus1ng day to day changes in water 
storage capacity in the active layer. (3) A 
frost table with local depressions can pond up 
groundwater, which may be rapidly released 
when part of the frozen sill is breached by 
continual thawing. (4) The topographical 
drainage divide may not correspond with the 
subsurface drainage divide as defined by the 
frost table, thus allowing groundwater to 
drain laterally across topographical bounda
ries. These findings show that a knowledge 
of the frost table behaviour, both spatially 
and temporally, is essential to the study of 
slope hydrology in continuous permafrost ter
rains. 
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2445 JEFFRIES, M. - 1982 
The Ward Hunt Ice Shelf, Spring 1982; Aratia, 
vol. 35, no. 4, pp. 542-544. 

2446 JEFFRIES, M.D. - 1983 
Arctic ice shelf studies, spring 1983; Polar 
Cont. Shelf Proj. , i nterna 1 report, 21 p. 

2447 JEFFRIES, M.O. - 1983 
Preliminary isotope studies on Ward Hunt Ice 
Shelf; Defence Res. Est. Pacifia, Nat. Defence 
DREP Contractors Rep. Series 83-26, 56 p. 
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2488 JEFFRIES, M.D., and SERSON, H.- 1983 
Recent Changes at the Front of Ward Hunt Ice 
Shelf, Ellesmere Island, N.W.T.; Arctia, vol. 
36, no. 3, pp. 289-290. 
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2390 CLARK, D.L., MORRIS, T.H., and BLASCO, 
S.M. - 1983 

Pleistocene sedimentation patterns for the 
Lomonosov Ridge and Amerasian Basin, Central 
Arctic Ocean; Abstraat in Proc. Geol. Soc. 
Amer., LOREX Contl'. No. ZB. 

2434 FORSYTH, D.A., and MAIR, J.A. - 1984 
Crustal structure of the Lomonosov Ridge and 
the Fram and Makarov Basins near the North 
Pole; J. Geophys. Res., vol. 89, pp. 473-481. 
LOREX Contr. No. l5. 

2489 LOWINGS, M.G. - 1981 
Carbonate Chemistry in the Central Arctic Ocean; 
unpub. M.Sc. thesis, Dalhousie Univ., 
LOREX Contr. No. 7. 

A comprehensive survey of the carbonate system 
in the central Arctic Ocean was conducted dur
ing.the Lomonosov Ridge Experiment (LOREX) in 
Apr1l and May 1979. From measured distribu
tions of pH and total alkalinity, calculated 
values of carbonate alkalinity, total carbon 
dioxide, partial pressure of carbon dioxide 
and calcite percent saturation were determined. 
These data indicate the presence of strongly
advective structure in the central Arctic Ocean 
the isolation of bottom waters by the Lomono- ' 
sov Ridge and the dominant role of shelf pro
cesses in the carbonate chemistry of surface 
and near surface waters. 
High pH and high (normalised) total alkalinity 
were found in the Arctic Surface Layer at the 
LOREX site. Calculated partial pressures of 
carbon dioxide exceeded 450 x l0- 6 atm. In 
waters identified as the Bering Winter Layer, 
pronounced total carbon dioxide and (normali
s~d) total alkalinity maxima, and pH and cal
Clte percent saturation minima, were observed 
through a narrow range of depths. Calculated 
partial pressures of carbon dioxide were great
er than 900 x l0- 6 atm. Carbonate characteris
tics of the Atlantic Intermediate Layer showed 
ge~erally conservative behaviour. Core prope
rtles were not altered or modified by mixing 
with adjacent water masses. In the Arctic 
Bottom Layer at depths of roughly 1500 m and 
below, total alkalinity and total carbon dio
xide ar~ consistently lower, and pH consis
tency h1gher, on the Eurasian side of the Lo
monosov Ridge. 

A qualitative model for the carbonate system 
of the Arctic Ocean and marginal seas was for
mulated from the LOREX observations and other 
Arctic data. Speculative in nature, the model 

59 



LOR EX 

suggests that shelf processes control the car
bonate chemistry of surface and near surface 
waters in central basin regions. The transi
tion from polar day to polar night and diffe
rent degrees of ice cover are important fac
tors in this respect. The absence of primary 
production in winter, versus the presence of 
oxidation 12 months of the year, is also sig
nif i cant. 

2424 MAIR, J.A., and 
Crustal structures of 
Alaska, the Lomonosov 
basins near the North 
val. 89, pp. 239-253. 

FORSYTH, D.A. - 1982 
the Canada Basin near 
Ridge and adjoining 
Pole; Tectonophysics, 

LOREX Contr. No. ZO. 

2490 MOORE, R.M. - 1981 
Oceanographic distributions of zinc, cadmium, 
copper and aluminium in waters of the central 
Arctic; Geochimica et Cosmochimica Acta val. 
45, pp . 2475-2482. LOREX Contr. No. 6 . 

Vertical profiles are presented of dissolved 
cadmium, zinc, copper and aluminium at the 
LOREX 79 site in the central Arctic Ocean. Cd, 
Zn and Cu show unusually high surface concen
trations of 0.3, 3 and 5 nmol 1· 1 respective
ly; these levels are related to contributions 
from surface run-off and from the underlying 
nutrient-rich Bering Sea winter water. Al 
has lower surface concentrations than obser
ved elsewhere and shows no correlation with 
the nutrients; the importance of aeolian sup
ply is questioned and the results point to a 
major role for inorganic removal of Al at 
least in the Arctic Ocean. 

2457 MOORE, R.M . , LOWINGS, M.G., and TAN, 
F. C. - 1983 

Geochemical Profiles in the Central Arctic 
Ocean : Their Relation to Freezing and Shal
low Circulation; J. Geophys. Res., val. 88, 
no. C4, pp. 2667-2674. LOREX Contr. No. Z2. 

2428 MORRIS, T. H. - 1983 
The stratigraphy and late pleistocene sedimen
tological history of the Lomonosov Ridge-Maka
rov Basin, Central Arctic Ocean; unpub. M.Sc. 
thesis, Univ. Wisconsin-Madison, 100 p. 
LOREX Contr. No. Z7. 

2491 POPELAR, J., and KOUBA, J.- 1983 
Satellite Doppler Determination of Differen
tial Sea Ice Motion in the Vicinity of the 
North Pole; Marine Geodesy, val. 7, no. 1-4, 
pp . 171-198. LOREX Contr. No. Z4. 

During April and May 1979 multidisciplinary 
observations were conducted in the central 
Arctic Ocean from three manned ice stations 
to explore the nature of the submarine Lomono
sov Ridge. Positions of the LOREX (Lomonosov 
Ridge Experiment) ice camps were monitored 
continuously using geodetic satellite doppler 
receivers and the U.S. Navy Navigation Satel
lite System. Near real-time doppler data 
reduction on the ice using broadcast satellit·e 
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ephemeris pro vi ded ope ra t io nal hor izonta l posi
tions with acc uracies of about ± 250 m. A pre
cise geodetic satellite doppler reduction pro
gram has been adapted to accommodate linear 
station motion i n a simultaneous multistation, 
three-dimensional ad j ustmen t in phases using 
postfitted preci se satellite epheme r is, if 
available. Complete reprocessing of the LOREX 
doppler data s et has produced average errors 
of ± 48 m for single pass solution and ± 24 m 
for mean three-four horizon t al station posi
tions. The station ellipso id al heights show 
strongly correlated variations in excess of 5 
m, with the average erro r of ± 0. 45 m. Sta
tion velocit ie s are a l so strongly correlated, 
with the mean of about 22 5 m/h and t he maximum 
of l ,240m/ h . Total strain and hourly stra i n 
rate components of sea ice have been evaluated 
for a homogeneous two-dimensional strain model. 
The configura t ion of the ice camps provides a 
unique solution for mesoscale stra i n, indicat
ing a ma j or change in the pattern of pack ice 
deformation over the Lomonosov Ridge. The 
total strain ref l ects plastic deformation, 
which takes place mainl y in epis odi c events . 
The strain rate also indicates nearly diurnal 
oscillations, with amplitudes an order of mag
nitude smaller than those corresponding to the 
major deformation events. 

2492 POPELAR, J., KOUBA, J ., and WELLS, D. -
1 981 

LOREX 79 Satellite Positioning; Dept. Energy , 
Mines & Res., Gravity & Geodynamic Div., 
Earth Phys. Br., internal rpt. no . 81-2, 129 p. 

Positions of three LOREX 79 ice stations used 
to explore t he submarine Lomonosov ridge in 
the vicinity of the geographic North Pole were 
continuously monitored using the Navy Naviga
tion Satellite System. Near real-t i me satel
lite data reduction was performed on the ice 
providing operational positions with accuracies 
of about± 250m. Precise geodetic satellite 
software has been adapted to accommodate sta
tion drift. The new dynamic Doppler reduction 
program facilities simultaneous multi-station, 
three-dimensional ad j ustment in phases using 
precise satellite ephemeris and comp r ehensive 
instrumental and environmental error modelling. 
Complete reprocessing of the LOREX Doppler 
data set has produced average errors of ± 50 
m for single pass solution and ± 25 m for mean 
three-hour horizontal stat i on positions. The 
station ellipsoidal heights show strongly cor
related variations in e xcess of 5 m with the 
average error of ± 0.45 m. Station velocities 
are also strongly correlated with the mean of 
about 225m/hand the maximum of 1240 m/h. 
Total strain and hourly strain rate components 
have been evaluated for a homogeneous two
dimensional strain model. The configu r ation 
of the ice camps provides a unique solution 
for meso-scale strain indicating major change 
in the pack ice deformation pat t ern ove r the 
Lomonosov ridge. The total strain reflects 
plastic deformation which takes place mainly 
in episodic events. The strain rate indica
tes nearly diurnal oscillations with ampli
tudes an order of magnit ude smaller than those 
corresponding to the major deformation events. 



2493 QUEK, S.H. - 1983 
LOREX (1979) - Ice Station Positions and Velo
cities Using Two-Dimensional Cubic Spline Ap
proximation; Univ. New Brunswick, Dept. Survey
ing Engineering Tech. Rep. no. 97, 159 p. 
LOREX Contr. No. 20. 

During the summer of 1979, an expedition to 
the North Pole was made to investigate the na
tur~ and origin of the Lomonosov Ridge running 
across the Arctic Ocean. Three ice camps were 
established and positioned using Transit sat
ellites. The positioning data series from 
the three ice camps, for the duration of the 
expedition, were processed using the cubic 
spline algorithm developed in Quek (1983). 
Plots of raw and smoothed positions are given. 
Smoothed positions and velocities from the 
three ice camps are compared with those pro
duced by other techniques. 

2430 SWEENEY, J.F., WEBER, J.R., and BLASCO, 
S.M. - 1982 

Continental ridges in the Arctic Ocean: LOREX 
constraints; Tectonophysics, vol. 89, pp . 217-
237. LOREX Contr. No. 9. 

2246 WEBER, J.R. - 1983 
Maps of the Arctic Basin Sea Floor: A History 
of Bathymetry and its Interpretation; A~ctic, 
vol. 36, no. 2, pp. 121-142. LOREX Cont~. No. 
ZJ. 
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2452 BIRCH, J.R . , FISSEL, D.B., LEMON, D. O., 
CORNFORD, A.B., LAKE, R.A., SMILEY, B.D . 
MacDONALD, R.W., and HERLINVEAUX, R.H. 
- 1983 

Arctic Data Compilation and Appraisal, Volume 
3 . Northwest Passage: Physical Oceanography 
- Temperature, Salinity, Currents and Water 
Levels; Fish. & Oceans, Can. Data Rep. Hydro
gr. Ocean Sci 5, vol. 3, 262 p. 

2453 BIRCH, J.R., FISSEL, D.B., LEMON, D.O., 
CORNFORD, A.B., HERLINVEAUX, R.H., LAKE, 
R.A . , and SMILEY, B.D. - 1983 

Arctic Data Compilation and Appraisal, Volume 
5. Baffin Bay: Physical Oceanography - Tem
perature, Salinity, Currents and Water Levels; 
Fish. & Oceans, Can. Data Rep. Hydrogr. Ocean 
Sci. 5, vol. 5, 372 p. 

2494 BROOKS, D.J. - 1982 
Arctic Oceanographic Survey, Barrow Strait, 
1982 Field Report; Fish. & Oceans, i nterna 1 
report, Ocean Sci. & Surveys, Bayfield Lab., 
Burlington, Field Report Series No. 82-1,87 p . 
UNPUBLISHED MANUSCRIPT. 

This report describes second-year field acti
vities for the Barrow Strait project which 
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were carried out in the period February to May, 
1982 . Long-term monitoring of ocean properties 
and transport in Barrow Strait was initiated in 
March, 1981 by the Oceanographic Division of 
Bayfield Laboratory for Marine Science and Sur
veys (Burlington, Ontario). This study is 
being carried out to fill, in part, an informa
tion gap that was identified by the Division 
in 1g79, and it is an activity associated with 
the Working Group on Northwest Passage Oceano
graphy, Subcommittee on Arctic Oceanography 
(SCAO), of the Canadian Committee on Oceanogra
phy. Because year-round shipping through the 
Northwest Passage seems likely in a few years, 
both government and industry require develop
ment of an oceanographic knowledge base for the 
region, not only for judging the design and op
eration of the proposed transport systems, but 
also for addressing safety, environmental pro
tection, and regulatory concerns. 
The general aim of the field work described 
here is to collect information on the magnitude 
of short- and long-term variations in the phy
sical, chemical, and biological properties of 
the water in a section of the Northwest Passage. 
The selected study area, Barrow Strait, is 
shown in relation to the Canadian Arctic Archi
pelago in Figure 1, and in detail in Figure 4. 
The study area includes the entrances to the 
contiguous waters of McDougall Sound, Peel 
Sound, and Wellington Channel. The field work 
utilizes the stable ice cover, and accordingly 
is scheduled for the late March - early May 
period. Rotary and fixed-wing aircraft are us
ed to transport equipment and personnel to on
ice observation sites from the main logistics 
base at Resolute. 
The field work is a combination of regional 
surveys of water structure and properties, in
tended to delimit spatial variations, and, at 
selected sites, of repeated/continuous measure
ments to identify variability in water struc
ture, chemical and biological properties, and 
water movements. 

Since the CTD and G-UMPS data are processed in 
the field, preliminary results of observations 
are readily available, and comparisons to the 
data of the previous year (spring 1gs1) can be 
made. The surface mixed layer this year (1982) 
was 20 to 30 metres deeper than observed at 
same locations in 1981. In McDougall Sound, 
water was homogeneous to the bottom (200 metres). 
The G-UMPS data also reflected this change as 
the maximum current usually associated with 
the bottom of the surface mixed layer was ob
served deeper this year than last year . This 
indicates that the vertical current distribu
tion is closely correlated to the density struc~ 
ture (as predicted by theory). 

The eastward flow along the south shore of Bar
row Strait was again observed and caused up
welling, bringing up water to the under sur
face of the ice (causing thinner ice in the 
area). The CTD regional survey also indicates 
that the different water masses (Peel-sound, 
McDougall Sound, etc.) were found in different 
areas, as these mixed and flowed out via Bar
row Strait. 

The biological data can not be processed in 
the field and thus it is not readily available 
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for preliminary results . What can be observ
ed visually indicates that zooplankton species 
composition is different for various water 
masses . This will enable water mass identifi
cation by means other than physical parameters . 
The onset of spring production of ice biota 
was observed. In March, there was little pro
duction and little biomass. By late April, 
however, a 2 to 3 em mat covered the under
side of the ice, and was probably being acti
vely grazed by fish larvae and other biota. 

2454 CORNFORO, A.B., LEMON, D.O., FISSEL, 
O.B., MELLING, H., SMILEY, B.D . , HER
LINVEAUX, R.H., and MacDONALD, R.W. -
1982 

Arctic Data Compilation and Appraisal, Volume 
1. Beaufort Sea: Physical Oceanography- Tem
perature, Salinity, Currents and Water Levels; 
Fish . & Oceans, Can. Data Rep. Hydrogr . Ocean 
Sci 5, vol. 1, 279 p . 

2407 HARPER, J.R., and PENLAND, S. - 1982 
Beaufort Sea Sediment Dynamics; GeoZ. Su~v . 
Can., Atlantic Geosci. Centre internal report, 
214 p. 

2495 LANGLEBEN, M.P. - 1983 
Water stress on pack ice in the vicinity of 
the North Pole; in Proc. Seventh Inter. Conf. 
Port & Ocean Engineering under Arctic Condi
tions, Vol. 1, Helsinki, Finland, April 5-9, 
1983, Tech . Res. Centre of Finland, pp. 128-
1 3 7 . 

A series of water stress measurements in the 
turbulent boundary layer under a multiyear 
ice floe were made near the North Pole in the 
spring of 1979. The data were obtained from 
a stat i on on the ice during the Lomonosov Rid
ge Experiment {LOREX 79) . Observations of 
the instantaneous current, measured with a 
three-component ultrasonic current meter, were 
recorded as half-hour time series. Twenty
seven of the data runs were of good quality 
and were used to calculate the water stress 
or the square of the friction velocity from 
the cross-correlation between the downstream 
and vertical components of the fluctuations 
in current. The values of water stress ranged 
from about 0 . 04 dyne cm- 2 to 0.9 dyne cm· 2 for 
currents at 1-m depth of 3.9 em s- 1 and 16.8 
em s- 1 respectively . As predicted by theory, 
the water stress was found to be highly li
nearly correlated to the square of the cur
rent, and the least-squares analysis yielded 
a value for the 1-m water drag coefficient of 
{3 . 09 ± 0 . 16) x 10- 3 • The standard deviation 
between the observed values of water stress 
and those predicted on the basis of the fitt
ing equation was 0.09 dyne cm· 2 • 

No thermal or density stratification of the 
water column was evident within the mixed la
yer . Conditions of neutral stability within 
that layer persisted throughout the period of 
observations although its depth which was 
about 35 m until 5 May decreased thereafter 
to about 20m on 8 May and to 10m on 11 May 

62 

as a result of passage of an oceanic front. 
The accompanying ch a nge in temperature of the 
water mass was trom -1 . 64C tg -l.SSC, of sali
nity from 29.9 ! 00 to 28 . 6 / 00 , and of den
sity anomaly from 24 . 1 kg m- 3 to 23.1 kg m- 3 • 

2455 MELLING, H. - 1983 
Oceanographic features of the Beaufort Sea in 
early winter; Fish. & Oceans, Can. Tech. Rep. 
Hydrogr. Ocean Sci., no. 20, 131 p . 

2496 MELLING, H., and LEWIS, E. L. - 1982 
Shelf drainage flows in the Beaufort Sea and 
their effect on the Arctic Ocean pycnocline; 
Deep Sea Res., vol. 29, no . SA, pp. 967-985. 

Wintertime hydrographi c observat i ons in the 
Canadian Beaufort Sea illustrate both the for
mation on the continental s helf of water which 
has the T-S characteristics of the Arctic sub
surface layer, and the interleaving of such 
water at various depths within the subsurface 
layer in the adjacent Canadian Basin. The flow 
over the sea floor of this cold saline water 
from the shelf, where it is produced by freez
ing, to the depth of interleaving, is modell
ed as a gravity current using available obser
vations. Its residence time on the shelf is 
long and the entrainment rate small. 
The existence of such water in early winter in 
an area of low summertime salinity is discus
sed in terms of regional ice-cover deformation 
which, in the area studied, enables large in
creases in ice growth and surface-water sali
nity over predictions of these quantities based 
on climatology alone . Because the estimated 
increases are insufficient to account for the 
observed sal i nity changes, ice-cover deforma
tion, while important, cannot alone provide 
their e xplanation . 

2457 MOORE, R.H., LOWINGS, M.G., and TAN, 
F.C. - 1983 

Geochemical Profiles in the Central Arctic 
Ocean: Their Relation to Freezing and Shal
low Circulation; J. Geophys. Res., vol. 88, 
no. C4, pp. 2667-2674 . LOREX Contr. No. l2. 

2458 PRINSENBERG, S.J . , and SOSNOSKI, D. -
1 983 

Arctic Oceanographic Data Report 1983, Bar
row Strait, Volume 1; Fish . & Oceans, inter
nal report, Ocean Sci . and Surveys, Bayfield 
Lab. Marine Sc i . and Surveys, Data Rep. Series 
No. 83-6, 344 p . UNPUBLISHED MANUSCRIPT . 

2307 STIRLING, I. - 1980 
The Biological Importance of Polynyas in the 
Canadian Arctic; Arct i c, vol . 33, no. 2, pp . 
305-315. 

2497 THOMAS, D.J., MacDONALD, R.W., and CORN
FORD, A.B. - 1982 

Arctic Data Compilation and Appraisal, Volume 
2. Beaufort Sea: Chemical Oceanography; Fish. 



& Oceans, Can. Data Rep. Hydrogr. Ocean Sci. 
No. 5, Inst. Ocean Sci., Sidney, B.C., 243 p. 

This volume is one of a group of catalogues 
designed to compile and appraise marine data 
sets for the Canadian Arctic. For each refe
rence, the group has been organized with its 
subject matter divided into three disciplines: 
physics , chemistry and biology. The Arctic 
has been arbitrarily divided into seven geo
graphical areas to include, where possible, 
major oceanographic regions. The format has 
been structured to facilitate comparison be
tween subjects and regions. With such a lar
ge undertaking it is not possible to provide 
all reports at once. Therefore catalogues 
which are presently available in the series 
are indicated on the inside back cover of each 
volume. 
Data collection is a continuing process and 
further updates of the catalogues are planned. 
Readers are invited to submit corrections and 
additions by writing the issuing establish
ment. These corrections will be incorpora
ted in on-line computerized data set listings; 
they will be continuously available upon re
quest. 

2498 TODOROFF, S.W. - 1983 
Circulation characteristics of Barrow Strait 
in the Northwest Passage; Fish. & Oceans, in
ternal report, Ocean Sci. & Surveys, Bayfield 
Lab., Manuscript Rep. Series No. 16, 104 p. 
UNPUBLISHED MANUSCRIPT. (M.A.Sc. Civ. Eng ., 
Univ. Waterloo) 

The objective of this thesis has been to de
termine the circulation characteristics of 
Barrow Strait in the Northwest Passage. To 
this end a four-layer finite difference nume
rical model has been employed to simulate 
flow patterns in the region under a variety 
of conditions. As the region is ice covered 
for much of the year, the modifying effect of 
the ice is investigated. It has been found 
that ice cover exerts a significant drag on 
the flow in the top layer. The subsurface 
flow appears insensitive to ice conditions and 
is controlled more by the depth contours. 

Verification of simulation results is provid
ed through available observations and satell
ite imagery. The flows are characterized by 
jets conforming to the coastline of land 
masses while in mid-channel irregular motions 
occur. Persistent eddy-like features appear, 
usually at t~e intersection of channels. 
An instability analysis was also carried out 
in order to propose an explanation as to the 
physical mechanisms affecting the flow field. 
Barocl in ic instability can be generated when 
vertical shear velocities on the order of 17.6 
em/sec are realized. At the intersection of 
channels the component or horizontal velocity 
shear may lead to barotropic instabilities as 
we 11 . 

The topographic complexity of the Barrow Str
ait results in a corresponding complicated 
flow system. 
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2499 de LANGE BOOM, B.R. , MacNEILL, M.R., and 
BUCKLEY, J.R. - 1982 

Iceberg Motion in Lancaster Sound and North
west Baffin Bay, Summer 1978; Arctic, vol. 
35, no . 1, pp. 219-233. 

A radar station on Hope Monument, Devon Island, 
N.W.T . , was operated from 7 July 1978 to 24 
September 1978 to track the movement of ice
bergs in eastern Lancaster Sound and northwes
tern Baffin Bay. Data were recorded by photo
graphing the radar screen every 20 minutes. 
Meteorological measurements were also made. The 
data were processed by computer to provide a 
statistical picture of the iceberg motions as 
well as tracks of individual bergs. 

2500 DRAKE, J.J., and McCANN, S.B. - 1982 
Sea Ice - Dynamics of Sea Ice Transported Bou
lders; Ice, no. 68, lst issue, p. 7. 

2501 FREDERKING, R. - 1982 
Macro-scale cracking in sea ice, Nanisivik; 
Ice, no. 68, lst issue, p . 8. 

2502 FREOERKIHG, R., SANDERSON, T., WESSELS, 
E., and INOUE, H. - 1983 

Ice behaviour around a small Arctic island; 
in Proc. VTT Sym. 28, Seventh Inter. Conf. on 
Port and Ocean Eng. under Arctic Conditions, 
Helsinki, Finland, April 5-9, 1983, vol. 2, 
pp. 875-887. NRCC Pub. No. 22804. 

Adams Island, 200 m in diameter and about 3 
km offshore in Lancaster Sound, has been esta
blished as a site for studying ice interaction 
processes. Preliminary surveys of ice and en
vironmental conditions over the winter 1981/82 
showed ice features reflecting a short-term 
pile-up as well as long-term thrust on the is
land. Associated ice pressures were in the 
range 40-400 kPa. Information on first-year 
ice cover, icebergs and multi-year floes was 
also collected. 

2503 FREDERKING, R., and TIMCO, G.W. - 1983 
Uniaxial compressive strength and deformation 
of Beaufort sea Ice; in Proc. VTT Sym. 27, 
Seventh Inter . Conf. on Port and Ocean Eng. 
under Arctic Conditions, Helsinki. Finland, 
April 5-9, 1983, val. l, pp. 89-98. NRCC Pub. 
No. 22805. 

Strength and deformation behaviour of horizon
tally oriented specimens of granular and col
umnar-grained ice were measured in the field. 
Cylindrical specimens were loaded on compliant 
platens and prismoidal specimens on steel pla
tens to provide a range of loading system 
stiffness. Loading system stiffness proved 
to have a s ignificant effect on strength when 
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the results were interpreted in terms of nomi
nal strain rate, but in terms of stress rate 
it was largely eliminated. The strength of 
the granular ice (2.5 - 4 MPa) was substantia
lly higher than that of columnar-grained ice 
(1 - 2.5 MPa). Regardless of grain structure, 
the specimens all failed by yielding at a 
strain of about 3 x l0- 3 • 

2504 HAINES, S.A. - 1980 
Plotting through the pack Radar resistant ice; 
Saience Dimension, vol. 12, no. 3, Nat. Res. 
Council, pp. 16 & 18. 

NRC's Division of Electrical Engineering is 
developing new techniques for measuring sea 
ice as part of the continuing search for ways 
of extending the Arctic shipping season. 

2505 HANSON, A.M. - 1980 
The snow cover of sea ice during the Arctic 
Ice Dynamics Joint Experiment, 1975 to 1976; 
Aratic and Alpine Res., vol. 12, no. 2, pp. 
215-226. 

Data were obtained on snow depth during the 
Arctic Ice Dynamics Joint Experiment. In 
May 1975, the mean snow depth on similar mu
ltiyear floes varied across a 150-km wide 
area from 0.20 m in the northeast to 0.28 m 
in the southwest. A weighted mean snowfall 
for the year 1974/75 (freezeup to freezeup) 
was calculated to be 1.5 m, of which about 
40% fell during the summer. As the snow 
cover melted ice was progressively exposed: 
:5% by 21 June,~ 50% by 2 July, and !r 90 l 
by 13 July 1975. Summer snowfall prolonged 
the melting of the initial snow cover and 
later intermittently covered the ice. The 
snow cover of the winter 1975/76 began on 30 
August and reached at least 67% of its depth 
by the end of October. Snow depths measured 
on a 10-m grid spacing over an area 510 by 
410 m, containing small floes, ridges, rub
ble, and first-year ice, showed a net move
ment of snow by the wind from the floes to 
the rough ice. Despite a shorter period of 
accumulation, the mean snow depth was about 
50% greater in a band of rough ice which for
med the borders of the small floes. Twenty 
to thirty meters into the rough ice surround
ing the small floes, the mean depth decreas
ed to that of the floes. A minimum mean dep
th of snow cover is hypothesized to occur on 
a small floe in the size range 1000 to 3000 
m2 where the surrounding ridges and piles of 
ice are similar to those reported, i.e., 1.5 
to 3.5 m high. The mean snow depth would be 
greater both on larger floes and on smaller 
floes or cakes. 

2506 HAWKINS, R.K., LIVINGSTONE, C.E., GRAY, 
A.L., OKAMOTO, K., ARSENAULT, L.D., 
PEARSON, D., and WILKINSON, T.L. - 1981 

Single and multiple parameter microwave sig
natures of sea ice; in Proc. Final SURSAT Ice 
Workshop, Atmos. Env. Serv., Toronto, June 
23-27, 1980, eds. R.O. Ramseier and David J. 
Lapp, Section 5.1, 22 p. 
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Simultaneous 13.3 GHz dual-polarized fanbeam 
scatterometer data, 19.35 GHz horizontally 
polarized profiling radiometer data and nadir 
looking aerial photography with corresponding 
X- and L-band SAR {Synthetic Aperture Radar) 
imagery were collected with the CCRS Convair-
580 in March 1979 in the Beaufort Sea and in the 
Eastern Arctic in April 1979. This data set 
was analysed to compile statistics on 11 WMO 
(World Meteorological Organisation) classes 
of sea ice, ranging from calm open water to 
multi-year ice and ice island. 

The microwave signatures of each sea-ice class 
are presented in terms of the dependence on in
cidence angle and polarization of the backscat
tering coefficient as well as their emissivity 
and brightness temperature, at an incidence 
angle of 45°. Some class signatures were ob
tained at several temperatures which included 
the early stages of melting. These effects 
distort the microwave signatures, as is discus
sed for four ice classes. 
The problem of sea-ice classification using 
quantitative microwave measurements is exami
ned and it is shown that simultaneous emissi
vity and backscattering coefficient measure
ments using a fixed incidence angle can yield 
a unique sea-ice classification for certain 
instrument parameters. 

2507 HENGEVELD, H.G. - 1981 
SURSAT Ice Experiment, Project #4, Qualitative 
comparison of SLAR & SAR data sets; in Proc. 
Final SURSAT Ice Workshop, Atmos. Env. Serv., 
Toronto, June 23-27, 1980, eds. R.O. Ramseier 
and David J. Lapp, Section 5.8, 8 p. 

Data reliability, accuracy and timeliness, are 
essential elements in the effective ice infor
mation support of marine activities in north
ern waters. Hence, active microwave sensors, 
particularly side looking radars, have become 
vital tools in operational ice reconnaissance 
programs. However, despite several years of 
operational use of these sensors as well as 
extensive investigation into their usage by 
the research community, many unresolved ques
tions still remain with respect to radar para
meters required for an optimized operational 
sensor package for ice reconnaissance platforms. 
Radar variables which must be considered in 
such a design include spatial resolution, in
cidence angles, number of looks, tendencies of 
data availability, and extent of spatial co
verage. 

During the SURSAT ice experiments held in the 
Beaufort Sea in March, 1979, extensive active 
microwave data sets were collected over winter 
Beaufort Sea ice pack in conjunction with sur
face ice measurements. The microwave data 
sets include near-coincident coverage of the 
experiment area with both the multi-channel 
Synthetic Aperture Radar (SAR), mounted on the 
CCRS Convair-580 aircraft, and the X-band Mo
torola APS-940 Side Looking Airborne Radar 
(SLAR) on the NASA C-131 aircraft. These data 
proved useful for a qualitative evaluation of 
the effect of incidence angle and spatial re
solution on the nature and quality of micro
wave imagery. 



2508 INKSTER, D.R., and LOWRY, R.T. - 1981 
Ridge height measurement with SAR; in Proc. 
Final SURSAl Ice Workshop, Atmos. Env. Serv., 
Toronto, June 23-27, 1980, eds. R.O. Ramseier 
and David J. Lapp, Section 5.11, 15 p. 

Forty ice ridges in the vicinity of T3 were 
identified on XHH SAR imagery, and on low 
altitude photography. Ridge heights were es
timated, using the lengths of shadows cast on 
the photography, and were compared to the wid
ths of the ridges as seen in steep- and shal
low-angle radar imagery. The results indicate 
that both multi-year and first year ridges are 
more detectable at shallow depression angles 
(from 6° to 20°), than at steep angles (from 
40° to nadir). For a given height, a multi
year ridge is more detectable than a first 
year ridge. For instance, viewed at shallow 
angles, a 1-m-high, first year ridge typically 
had an apparent width of about 10m on the SAR 
imagery, while a comparable multi-year ridge 
had an apparent width of 16m. Finally, more 
directional dependence of ridge signatures was 
seen for first year ridges than for multi-year 
ridges. Young ridges, viewed broadside, had 
wider signatures than similar ridges viewed 
"end-on". The widths of multi-year ridge 
signatures were less dependent on viewing an
gle. 
A simple scattering model for ridges was de
veloped to explain the results. Ridges were 
assumed to be triangular in cross-section, 
with ridges of different heights being geo
metrically similar. When reasonable angles 
of repose for ridges were assumed, the model 
predictions of ridge heights were consistent 
with the observed heights. 
These results suggest that ridge heights can 
be estimated rather rapidly to within a fac
tor of 2 to 3 , over large areas, using high
resolution SAR. More work is planned, using 
a larger data set, including laser profiles, 
to relate SAR ridge height distributions to 
heights obtained using conventional techni
ques. 

2509 ITO, H. - 1981 
On the Mechanics of the Fast Ice in the North 
Water Area; Geographisahes Institut Eidg. 
Teahnische Hoahschule, Zurich, Heft 2, 93 p. 

A study was made of the mechanics of fast ice 
in the North Water area. An attempt was made 
to contribute to the elucidation of the cause 
of the North-Water. Wind and sea current 
were assumed to be the main external forces 
and the fast ice was assumed to deform under 
the influence of those external forces. Wind, 
sea current and the resulting displacement 
and strain were, therefore, measured in situ 
together with some physical characteristics 
of the fast ice such as thickness, tempera
ture and salinity, as well as sea water tem
perature. The results showed that the dis
placement of the fast ice was determined by 
the external forces but the influence of the 
boundary conditions was also important. It 
is concluded that the postulated purely me-
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chanical causes of the North Water are insuf
ficient to create such a large polynya and 
that of thermal contributions must also be 
taken into account. 

2510 ITO, H. - 1982 
Sea Ice Atlas of Northern Baffin Bay; Zurcher 
Geographische Schriften, Zurich, No. 7, Swiss 
Fed. Inst. Tech., 142 p. 

The sea ice conditions in the northern part of 
Baffin Bay and its adjacent area were investi
gated using the data obtained by Landsat, and 
the results are presented in graphic form in 
this atlas. 

2511 ITO, H., and MULLER, F. - 1982 
Ice movement through Smith Sound in northern 
Baffin Bay, Canada, observed in satellite ima
gery; J. GZacioZogy, vol. 28, no. 98, pp. 129-
143. 

Movement of pack ice in Smith Sound in northern 
Baffin Bay was observed for April 1975 using 
the satellite imagery obtained by Landsat. 
Mean velocity was found to be directed to the 
south with a magnitude of 4 km d- 1 • The influ
ence of the wind is discussed and the amount of 
ice transported from Smith Sound evaluated. The 
findings show that on a daily average 600 km 2 

of pack ice was carried out of the area. 

2370 JONKEL, C., and HOBSON, G. - 1983 
The Eighth Continent; Western Wi~d~ands, vol. 
9, no. 2, pp. 33-36. 

2512 LAPP, D., and PRASHKER, S. - 1982 
Sea ice salinity and temperature data, Pond In
let, Northwest Territories; volume 1, December 
1974 to May 1976, volume 2, October 1976 to 
May 1978, volume 3, October 1978 to June 1979, 
volume 4, October 1979 to June 1981; Polar 
Res. & Eng. report to R.O. Ramseier, Atmos. 
Env. Serv., 623 p., 434 p., 528 p., and 300 p. 

The Arctic Research Establishment (ARE) was 
established in 1972 at Pond Inlet, N.W.T., and 
has been operational since April 1974. Since 
the latter time, the station has collected on 
a year round basis data on Arctic oceanography, 
snow and sea ice physics as well as related 
climatology and meteorological data. These 
data continue to be collected today, and the 
hope is that this program will continue, for 
the data collected here is one of the very few 
long term data sets available to study annual 
variations and investigate the interrelation
ships between these various parameters. 
The sea ice data collection program has varied 
considerably over the years in the frequency 
of collection and the number of stations. As 
well, limitations on funding have limited the 
availability of data for certain years. In 
1975-76 the data collection effort was largely 
funded through the resources of the A.R.E. it
self and as such some data is not publicly 
available. A full documentation of existing 
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and available data collected at Pond Inlet by 
the A.R.E. since 1972 is expected to be avail
able by April, 1982. 

The frequency of collection has ranged from 
daily to semi-monthly. Up to four offshore 
stations have been established extending no
rthward from the town of Pond Inlet across 
Eclipse Sound. The base station , or station 
number 1 is generally located within 1 km of 
Pond Inlet but outside of the shore ice rid
ges. 

The sea ice data collected at these sites in
cludes snow and sea ice depths and salinities 
as well as sea ice temperatures. The former 
are obtained from cores drilled on site and 
subdivided into equal segments for analysis. 
Ice temperatures were measured initially us
ing thermister chains and beginning in late 
1976 with thermocouples. 
The purpose of this document is to gather to
gether and publish in graphical and tabular 
format sea ice data collected at this sta
tion since 1974. The data set begins in late 
December 1974 and continues at varying levels 
of intensity until the end of April 1981 . 
Data covering the last two months of the 1980-
81 ice season had not been de l ivered by the 
time of this report and hence could not be 
included in this submission . 

2513 LEAVITT, E.- 1980 
Surface-based Ai r Stress Mea s urements Made 
during AIDJEX; i n Sea Ice Processes and 
Models; Proc. Arctic Ice Dynamics Joint Expe
riment, Intern. Comm. Snow & Ice Sym., ed. 
R.S. Pritchard, Univ. Wash. Press, Seattle, 
pp. 419-429. 

Mean profiles of wind speed and temperature 
were recorded at AIDJEX camps in 1975 and 
1976 using a 25 m high tower. Measurements 
were also made of the wind speed variance in 
the frequency range between 0.2 and 1.0 Hz at 
3m, 10m, and 22 m heights above the ice. 
These data were used to compute surface air 
stresses and drag coefficients. The contri
bution of the nearby pres s ure ridges caused 
the effective 10m drag coeffi c ient to appro
ximately double when calculated from the upper 
height as compared to the lowest height . The 
resultant C10 ~ 2 x 10- 3 is probably still 
underestimated because the tower sites were 
located on very smooth floes. 

2514 LEWI S, E. - 1981 
Ice radar experiment Borden Penin sula March, 
1981; Fish. & Ocea n s , i nterna 1 report, Ocean 
Sci. a nd Surveys , Bayfield Lab. Marine Sci. 
and Surveys, Field Rep. Series No . 81-2, 34 p. 
UNPUBLISHED MANUS CRIPT. 

This report describes a field experiment car
ried out at a site near the entrance to Navy 
Board Inlet, N.W.T . , during March and April, 
1981 by the Department of Fisheries and Oceans 
to evaluate the effect of various radar para
meters on classifying sea ice features. 
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The program investigated radars operating at X 
(9400 MHz) and S (3040 MHz) Band , as well as 
effects of various pulse lengths, antenna beam 
widths, elevation above sea level and changes 
in polarization. Data was recorded photographi
cally from the radar Plan Position Indicator 
(PPI), on an oscilloscope (A-Scope) and on a 
wide-band video recorder. The data collected 
was extensively groundtruthed by deta i led sur 
face observations and aerial photography. 

2515 LINDSAY, D.G. - 1977 
Sea Ice Atlas of Arctic Canada, lg69-1974; 
PoZ.ar Cont. SheZ.f Proj . , Infer . Can. Cat. No. 
M78-4/1977, 219 p. 

The results of aerial sea-ice observations made 
by the Polar Continental Shelf Project, Depart
ment of Energy, Mines & Resources, at various 
intervals between March and November , from 1969 
through 1974, are shown in this atlas . Most of 
the observations were made in the general re
gion of the Queen Elizabeth Islands and adja
cent Arctic Ocean and in Parry Channel, with 
additional less complete data from more sou
therly waters of the arctic archipelago. A 
previous atlas published in 1976 describes sea
ice conditions from 1961 through 1968 . 
This atlas, like its predecessor, shows the 
geographical distribution and extent of the 
various types of sea-ice, and their characte
ristic features at different specific and iden
tified times throughout the year s . The obser
vations recorded on each map were made over as 
short a period as operationally feasible
usually three to eight days - in order to give 
a more or le ss simultaneous overall view of the 
state and extent of sea-icer over the Canadian 
arctic at selected intervals. The atlas is 
thus an historical record of the sea-ice ; it 
al s o provides sequential observations on the 
dynamic and constantly changing phenomena which 
dominate the marine areas of arctic Canada . 
The basic purpose of the atl as i s to make avail
able, in comprehensive cartographic form, the 
reliable information available about the sea 
ice in the areas covered, for the pe r iods indi
cated . The information on the maps is supple
mented by written descriptions whi c h emphasize 
special features of the sea-ice cover at the 
times portrayed and describe the geographical 
and chrono l ogical changes throughout each sea
son; the progression of break-up, the process 
of ablation, the pattern of movement and the 
sequence of freeze - up. It is hoped that these 
descriptions will increase the usefulness of 
the information shown on the maps and add to 
the understanding of the sign i ficance of chan
ges or similarities between successive maps or 
between different years. This atlas includes 
map s which show the routes taken and the visi
bilities encountered during each track, so that 
the reliability and extensivene s s of the obse
rvations can be assessed if necessary, and in
formation from other sources can be compared 
or amalgamated with tha t given here. 
The maps com pr ising the atlas have been arran
ged in sequence from 1969 to 1974. A seasonal 
summary i s used to introduce each year and the 



written description for each map faces the 
map to which it refers. The various types of 
sea-ice information are shown by a combination 
of colours, line patterns, symbols and numeri
ca 1 expressions. 

It is intended that this atlas will be follow
ed by others showing sea-ice information ob
tained since 1974 . 

2516 LINDSAY, D.G. - 1981 
Sea Ice Atlas of Arctic Canada, 1975-1978; 
PoZar Cont. Shelf Proj., Infor. Can . Cat. No. 
M78-4/1978E, 139 p. 

Systematic aerial surveys of sea ice in the 
Canadian Arctic Archipelago and adjacent wa
ters were started by the Polar Continental 
Shelf Project in 1961 and were concluded at 
the end of 1978. During these years, at va
rious intervals between March and November, 
successive sets of observations have been 
made of distributions of sea-ice types and 
features, progression of break-up, advance of 
ablation, patterns of movement and the se
quence of freeze-up . These observations, for 
1974 to 1978, are presented on 64 coloured 
maps, 28 x 38 em, accompanied by written des
criptions, selected satellite imagery and 
seasonal summaries. 
This atlas is the last of a set of three. The 
first, entitled Sea Ice Atlas of Arctic Cana
da Z96l-l968 was published in 1976. These
cond volume Sea Ice Atlas of Arctic Canada 
Z969-l974 was published in 1977. 

2517 LIVINGSTONE, C.E., HAWKINS, R.K . , GRAY, 
A.L., OKAMOTO, K., WILKINSON, T .L., 
YOUNG, S., ARSENAULT, L., and PEARSON, 
D. - 1981 

Classification of Beaufort sea-ice using ac
tive and passive microwave sensors; in Proc. 
Final SURSAT Ice Workshop, Atmos. Env. Serv., 
Toronto, June 23-27, 1980, eds. R.O. Ramseier 
and David J . Lapp, Section 5.5, 8 p. 

Results obtained by the Canada Centre for Re
mote Sensing (CCRS) show that simultaneous 
dual-polarized 13.3 GHz airborne scatterome
ter and 19.4 GHz H-polari zed radiometer data 
may be used to uniquely classify sea-ice data 
into 11 WMO sea-ice classes under a variety 
of ambient temperature conditions found in the 
Beaufort Sea (March 1979), Frobisher Bay 
(April 1979) and Davis Strait (April 1979). 
Two distinct feature spaces have been constru
cted for sea-ice classification: o~h(e), 
o 0 (e), e discriminates sea-ice classes in 
tb~ms of the incidence angle variation of the 
backscattering coefficients; while o~h(e0 ), 
o 0 (e ), ~ (e ) relies on the compleMentary 
n~~ur~ of Qmilsivity and backscattering co
efficients at fixed incidence angle. 
In this paper, both feature spaces are assem
bled from data collected in the Beaufort Sea 
in March 1979 and are evaluated for ice type 
discrimination. A sea-ice classification al
gorithm is presented for the fixed incidence 
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angle space, and a requirement for general i
zation of the feature spaces to four dimen
sions by the inclusion of ambient tem~erature 
is indicated. 

The total CCRS results suggest that generali
zed feature spaces o~b(e), o~ (e) e, T and 
ohh(e ), o 0 (e ), ch\3

0
), T a~e valid for sea

ice c?assi~Yca¥ion over a very wide range of 
ambient temperature and ice surface conditions. 

2518 LOWRY, R.T., and HENGEVELD, H.G. - 1981 
Optimizing imaging radar parameters for ice re
connaissance; in Proc. Final SURSAT Ice Work
shop, Atmos. Env. Serv., Toronto, June 23-27, 
1980, eds . R.O. Ramseier and David J . Lapp, 
Section 5.17, 11 p. 

Imaging radar systems are fast becoming the 
mainstay of all Arctic sea ice reconnaissance 
systems. This is true in spite of all avail
able radars having been designed for rather 
different purposes and fabricated before the 
impact of modern digital hardware. Synthetic 
Aperture Radar (SAR) . once considered too com
plicated for operational use, has been trans
formed by digital processor into a practical 
and reliable tool . In preparation for the 
development of future radars. the authors 
undertook a study aimed at defining the para
meters needed for an ice reconnaissance radar. 
Using imagery generated under the SURSAT pro
ject, the authors have investigated the effects 
of resolution and incoherent averaging on im
age interpretability. 

The investigations reported here included a 
study of the relationship between the utility 
of the image as a function of the data rate as 
well as the optimum way of presenting a given 
data rate the relationship between non-square 
pixels and interpretability was studied along 
with the relationship between incoherent ave
raging and image interpretability. It was 
found that product of range and azimuth reso
lution is the best measure of image quality 
up to distortions of 4:1. Incoherent averag
i ng, and thereby reducing resolution, was 
found to have a small positive effect on image 
utility, for 3 or 4 looks. This result is 
very dependent on the means by which the in
coherent averaging is implemented. 

The study of image utility indicates that an 
equivalent to an 8m x 8m 1 look radar is the 
minimum acceptable system. Further work is 
needed to more precisely delineate the trade
offs for other ice types and other displays. 
In particular, much more work is needed to 
specify exactly the effect of display limits. 

2519 LUTHER, C.A., and SHUCHMAN, R. - 1981 
Sea ice detectability as a function of resolu
tion and mixed integration; in Proc. Final 
SURSAT Ice Workshop , Atmos. Env. Serv., Tor
onto, June 23-27. 1980, eds . R.O. Ramseier 
and David J. Lapp, Section 5.16, 12 p. 

Numerous attempts have been made to define an 
appropriate resolution for Synthetic Aperture 
Radar (SAR) operations in polar regions. SEA-

6 7 



SEA ICE RESEARCH 

SAT SAR provided 25m resolution believed ade
quate for both operational and research purpo
ses, but high data rates and inordinate pro
cessing times rendered the SEASAT SAR less 
than an optimum tool for providing near real
time data for Arctic use. In an attempt to 
arrive at a resolution which would meet per
haps the minimum requirements of the operatio
nal and research communities, while permitting 
a wide (~ 300 Km) swathwidth and a reasonably 
low systems data rate, a resolution of 100m 
was speculated within the scientific community 
as being sufficient. This parameter was based 
mostly on intuition, with no scientific study 
to verify the adequacy of the poorer resolu
tion to satisfy both operational and research 
requirements. In this paper, SAR imagery at 
various resolutions is analyzed in an attempt 
to determine the most appropriate SAR system 
resolution for meeting the requirements of 
both the operational and research communities 
in the Arctic. SAR data collected on Fletch
er's Ice Island and other Beaufort Sea ice 
types was progressively degraded, starting 
with a nominal 3m x 3m resolution and con
tinuing through several coarser resolutions 
down to a 100m 4-look sample. The results 
provide an interesting and informative visual 
representation of sea ice characteristics at 
various resolutions from which decisions re
garding resolution adequacy can be made. 

2520 MARKO, J.R., and THOMSON, R.E. - 1977 
Rectilinear Leads and Internal Motions in 
the Ice Pack of the Western Arctic Ocean; J. 
Geophys. Res., vol. 82, no. 6, pp. 979-987. 

Large-scale (100 km) rectilinear lead pat
terns .are a common feature of the Arctic Ocean 
ice cover. We show that many of the charac
teristics of these patterns can be explained 
by analogy with rock mechanics. In particu
lar, the existence of two intersecting lead 
sets, the typical intersection angles of 28°, 
and the observed relative shearing motions 
are consistent with faulting associated with 
a semibrittle failure. Further support for 
this explanation has been obtained by using 
NOAA and Landsat satellite imagery, over an 
approximately 100-km-square area of the Beau
fort Sea. These provide coverage of 2 days 
of ice deformation prior to the formation of 
a lead at 14° to the axis of compression. 
Strains of 4% over the 2-day period are with
in the range attributed to rock distortion 
preceding semibrittle failure. Finally, we 
suggest that the range from brittle to plas
tic type behavior is feasible within the Arc
tic Ocean sea ice, depending upon the applied 
rate of strain and/or the ambient confining 
pressures. 

2521 McPHEE, M.G. - 1981 
An Analysis of Pack Ice Drift in Summer; in 
Sea Ice Processes and Models; Proc. Arctic 
Ice Dynamics Joint Experiment, Intern. Comm. 
Snow & Ice Sym., ed. R.S. Pritchard, Univ. 
Wash. Press, Seattle, pp. 62-75. 
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Periods of free drift, when the internal stress 
divergence in pack ice is minimal, are identi
fied during the melt season of 1975 by conside
ring inertial oscillations, ice-wind-current 
statistics, and direct simulations of ice 
drift at the AIDJEX stations. Working from a 
simple balance of wind stress, water drag, and 
Coriolis force, it is shown that the water 
stress magnitude is well described by the rela
tionship I' I= o tvl 2

, where vis the ice ve
locity rela~~ve ~o the ocean; that the oceanic 
boundary-layer turning angle is probably in the 
range 21° < 8 < 26°; and that the ratio o /o1o. 
where C1o is the 10m wind drag coefficieWt, is 
about 2. Times are also shown when simulations 
of velocity gradients using a uniform free-drift 
model across the manned ice station array agree 
reasonably well with observations. Similar cal
culations with geostrophic winds show many of 
the same features, but are not as close quan
titatively. 

2522 MILLER, J.D. - 1979 
An equilibrium surface temperature climate mo
del applied to first year sea ice growth; unpub. 
M.Sc. thesis, Carleton Univ., Ottawa, 182 p. 

The problem of sea ice growth is approached us
ing an energy conservation methodology. A cli
mate simulation is developed which utilizes in
formation about the state of the atmosphere, 
snow/ice surface, snow/ice medium and underly
ing ocean and establishes an explicit relation
ship between the surface temperature and each 
component of the energy balance. In this man
ner sea ice growth is treated as a function of 
the dynamic interaction of atmosphere, ice 
and ocean. 
The model furnishes daily estimates of the in
dividual components of the radiation balance 
and the turbulent, conductive and melt induced 
energy fluxes. The surface temperature and 
temperature at the snow-ice interface are dete
rmined and the average ice salinity and ice 
thickness predicted. Thermal properties are 
internally modified as a response to changes 
in snow and ice properties. Also included is 
the transient occurrence and thermodynamic be
haviour of a snowpack. 
A comparison of sea ice growth observations at 
three Arctic locations with model predictions 
indicates a successful reproduction of real 
world conditions by the computer simulation. 

2523 NAKAWO, M., and SINHA, N.K. - 1981 
Growth rate and salinity profile of first
year sea ice in the High Arctic; J. Glacio
logy, vol. 27, no. 96, pp. 315-330. 

This paper describes the growth of sea ice and 
the salinity profiles observed in Eclipse 
Sound near Pond Inlet, Baffin Island, Canada, 
during the winter of 1977-78. A numerical 
method of calculation has been developed to 
incorporate the variations in snow conditions 
and physical properties of ice and snow during 
the growth season. It is shown that the growth 
rate can be predicted reasonably well. It is 
also shown that the vertical salinity profile 



in the ice towards the end of the season, pro
vides a record of previous climatological con
ditions. A dependence has been shown between 
the predicted growth rate and the measured sa
linity . 

2524 NERALLA, V.R., GABISON, R., JESSUP, 
R. G., VENKATESH, S., FALKINGHAM, J., 
and JARVIS, E.C. - 1981 

Regi ona 1 sea 1 e dynami ca 1 thermodynami ca 1 model 
for unconsolidated sea ice; Fish. & Oaeans, 
Mete oro 1 ogi ca 1 Serv. Res. Br. i nterna 1 report 
81.:5, 193 p. 
The objective of this study is to develop a 
regional scale sea ice dynamics model for ob
taining short range, real time or near-real 
time predictions of ice conditions for opera
tional use. Hibler's (1979) dynamic - thermo
dynamic formulation is modified to suit this 
objective. The regional-scale model consists 
of (1) a momentum equation which includes air 
to ice stress, water to ice stress, Coriolis 
force, ocean tilt and internal ice resistance , 
(2) a constitutive law which relates the ice 
stress to the strain rate and the ice streng
th and (3) continuity equations for ice thick
ness and concentration. The continuity equa
tions consider a simple ice thickness distri
bution which is the same as the one used in 
Hibler's (1979) model. An improved thermo
dynamic formulation for use in the ice thick 
ness distribution is being developed and will 
be incorporated later into this model. A 
plastic viscous rheology is used for modell
ing the ice-ice interaction. Other stresses 
are parameterized us ing standard methods. A 
finite difference numerical procedure is used 
for solving the equations. 

The regional ice model is run on a 22 x 22 
array with a grid size of 42.3 km and a time 
step of 3 hours. Hodel integrations out to 
48 hours have been performed and the si mula
tions are compared with data collected dur
ing the November/December 1979 Winter Ice Ex
periment in the Beaufort Sea (WIEBS). The 
drift comparisons show the simulated veloci
ties and observed drift to be in reasonable 
agreement especially considering that errors 
due to poorly resolved wind and water cur
rents can be substantial. A number of sensi
tivity and model sophistication tests are 
planned to further validate the model and the 
results from it . 

2525 PEARSON, D., LIVINGSTONE, C.E., HAW KINS, 
R.K . , GRAY, A.L., ARSENAULT. L.D., WIL
KINSON, T.L . , and OKAMOTO, K. - 1981 

Radar detection of sea-ice ridges and i cebergs 
in frozen oceans at incidence angles from 0° 
to 90°; in Proc. Final SURSAT Ice Workshop, 
Atmo s. Env. Serv . , Toronto, June 23-27, 1980, 
eds . R.O . Ramse ier and David J. Lapp, Section 
5.12. 12 p. 

Dual-polarized 13.3 GHz scatterometer data 
and X-Band SAR data, collected in the Beaufort 
Sea and in the eastern Arctic, during the SUR
SAT sea-ice experiment deployments in March 
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1979 and April 1979 r espectively, have been 
analyzed to determine the radar contrasts (si
gnal to sea-ice clutter) between sea-ice rid
ges and the surrounding sea ice i n the Beaufort 
Sea and between icebergs and the surrounding 
sea ice in the eastern Arct ic. The effects of 
radar resolution cell size on ridge detectabi
lity were examined us i ng aerial photography to 
estimate ridge di mens i ons . 
Over the inc i dence angle range observed, the 
contrast between ridges and the surrounding 
sea-ice is nearly independent of i ncidence 
angle for a ll ice type s. Cross-polarized ra
dars produce larger ridge contrasts than like
polarized radars, with t he largest contrasts 
and greatest polar i zation dependence being ob
served for rough first-year ridges i n smooth 
first-year ice and the smallest contrasts and 
least polarization dependence being observed 
for multi-year ridges in multi-year ice. 

The contrast between icebergs and the first
year ice background is nearly independent of 
incidence angle over the observed ra nge. 
Cross polarized radars en hance iceberg detec
tability but synthetic aperture radars opera
ted at satellite incidence angles are found 
to be unsuitable for iceberg detection. 

2526 RAMSEIER, R.O . • and LAPP, D.J. - 1981 
Proceedings of the Final SURSAT Ice Worksho p; 
Fish. & Oaeans, Atmos. Env. Serv., Toronto 
June 23-27, 1980, 440 p. 

A total of 22 papers are included. Some are 
extended abstracts of presentations made at 
the workshop while others were separate reports. 
The papers have been organized into several 
different subject areas: a. sea ice classifi· 
cation based on active and passive microwave 
systems; b . radar pa r ameters vs. i ce parameters; 
c. microwave signatures of ic~ morphological 
features; d. digital process ing techniques and 
their evaluation; e. ope r at ional considerations 
and demonstrations; f. impulse radar for ice 
thickness; g. future experiments and sensors. 
It is hoped that these proceedings will serve 
as a useful reference for the state-of-the-art 
in microwave remote sensing of sea ice as well 
as provide insight into future directions and 
priorities, in support of NOSS and RadarSat. 

2429 SADLER, H.E .• and SERSON, H.V. - 1981 
A survey of some Arctic beach zones in south
west Cornwal lis Island, N.W.T.; Defenae Res. 
Est. Paaifia , Nat. Defence, OREP Rep. 81-1, 
84 p. 

2527 SINHA, N.K. - 1g81 
Sea Ice- growth processes in saline ice, 
Eclipse Sound; Ice, no . 65, 1st i ssue, p. 8. 

2528 SINHA, N.K. - 1983 
Field tests on rate sensitivity of vertical 
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strength and deformation of first-year colum
nar-grained sea ice; in Proc. VTT Sym. 27, 
Seventh Inter. Conf . on Port and Ocean Eng. 
under Arctic conditions, Helsinki, Finland, 
April 5-9, 1983, vol. 1, pp . 231-242. NRCC 
22806 . 

Observations on rate sensitivity of uniaxial, 
unconfined compressive strength and deforma
tion of freshly recovered columnar-grained 
first-year sea ice are described. Loads were 
applied parallel to the axis of the columns 
over a wide range of displacement rates, us
ing a portable test machine in a field labor
atory at Mould Bay in the western High Arctic 
of Canada. Results are analysed in terms of 
measured stress and strain rate to peak 
stress. Strengths up to 16 MN'm- 2 at -10°C 
were obtained, with failure strains in the 
range of 0 . 1 to 0.3 per cent. 

2529 SNELLEN , J.B., and ROSSITER, J.R. -
1 981 

Remote Estimation of The Properties of Sea 
Ice Surface Truth Measurements, Beaufort Sea, 
March 1979; C-CORE, Hem. Univ. Nfld., Pub . no . 
81-17, ISBN 0-88901-068-4, 112 p. 

As more work is carried out in the Canadian 
Arctic during winter, there exists a greater 
need for the ability to make remote estimates 
of the physical properties of sea ice. The 
critical properties are the thickness and 
strength of ice, whether it be for operations 
on the ice surface, or movement of ice-break
ing vessels. Although progress has been made 
in recent years in the observation and classi
fication of sea ice using remote sensors, lit
tle success has been achieved in remote mea
surement of ice thickness and strength . This 
ability is particularly important because of 
the high variability and dynamic nature of 
sea ice and the increased industrial activity 
in Canada's North. 

In spite of this lack of success, there is 
promise of being able to sound sea ice using 
radio waves in or near the VHF band. At lea
st three instruments are actively being deve
loped in Canada which have possible applica
tion to the remote determination of sea ice 
thickness. 

During 1978, a need was recognized for more 
effective co-ordination of research efforts 
in the field in Canada. As a result of a con
tract arising from an unsolicited proposal 
to the Canadian Government, C-CORE mounted a 
joint government-industry-university program. 
Field measurements were made in the Beaufort 
Sea during March 1979 and over Lake Melville , 
Labrador in April 1979. The sites were cho
sen to coincide in time and place with other 
investigations, including the SURSAT Project, 
which involved a number of sea ice studies 
including a number of remote sensing over
flights. This report describes the ice sur
face truth measurements made in the Beaufort 
Sea during this project. 
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2 53 0 TAM , S . Y . K . - 1 9 81 
Sea Ice - Remote Sensing - Pulse Radar; Ice, 
no. 65, 1st issue, p . 8 . 

2531 THORNDIKE, A.S. - 1981 
Tests of the Ice Thickness Distribution Theory; 
i n Sea Ice Processes and Models; Proc. Arctic 
Ice Dynamics Joint Experiment, Intern. Comm. 
Snow & Ice Sym., ed. R.S . Pritchard, Univ. 
Wash. Press, Seattle, pp . 144-150. 

Early investigators of sea ice distinguished 
many types of ice, the main categories being 
multiyear ice, first-year ice, various forms 
of very thin ice, and open water (which can be 
considered to be ice of zero thickness). A 
large region (100 x 100 km, say) contains many 
ice types. It is natural to describe the ice 
in such a region in terms of the proportion of 
the different ice types . Since to some extent 
the ice types can be labeled by their thickness, 
the term thickness di stribution was used by 
Wittmann and Schule (1966) to refer to the com
position of the ice pack in a given region. 
Many local properties of the ice pack depend 
on its thickness - for instance, its surface 
temperature, its albedo, its strength. Large
scale averages of these quantities therefore 
depend on the thickness distribution. This 
fact was an incentive for developing a theory 
to show how the thickness distribution depends 
on the thermal and mechanical history of are
gion. During AIDJEX a theory was developed 
and incorporated into a more general sea ice 
model. Unfortunately, no satisfactory techni
que exists for measuring the ice thickness 
distribution, and therefore the theory itself 
has not been verified, despite attempts by se
veral investigators to test parts of the theory . 
This note outlines the techniques and results 
of these first attempts in the hope that such 
an outline may be useful to future investiga
tors. 

2532 TIMCO, G.W., and FREDERKING, R.M .W.-
1983 

Flexural strength and fracture toughness of 
sea ice; CoZd Regions Sci. & Teah., vol. 8, 
pp. 35-41. DBR Paper No. 1146, NRCC 22788. 

A series of mid-winter experiments were car
ried out on the ice in the rubble field around 
Tarsiut Island in the Beaufort Sea. The tests 
included grain structure determinations, sali
nity and density of the ice, small beam fle
xural strength and fracture toughness. Typi
cal values for flexural strength and fracture 
toughness were 0.6 - 1 . 0 MPa and 100 - 140 
kPa mY. respectively . Both properties were de
pendent on brine volume and depth in the ice 
sheet. In comparing these results with identi
cal tests on fine-grained freshwater ice it 
was found that for comparable loading condi
tions, the strength of the sea ice was signi
ficantly lower than the strength of the fresh
water ice, whereas the fracture toughness of 
the sea ice was higher than the fracture tough
ness of the freshwater ice. 



2533 UNTERSTEINER, N. - 1981 
AIDJEX Review; in Sea Ice Processes and Mo
dels; Proc. Arctic Ice Dynamics Joint Experi
ment, Intern. Comm. Snow & Ice Sym., ed. R.S. 
Pritchard, Univ. Wash. Press, Seattle, pp. 3-
1 1 . 

The basic nature of pack ice dynamics has 
been understood for some time. Ever since 
the early explorers realized that arctic sea 
ice is not a solid plate covering the ocean 
but is continually moving, breaking, and shif
ting, these phenomena have been the subject of 
scientific curiosity. Beginning with Fridtjof 
Nansen's crossing of the Eurasian Basin in the 
years 1893-96, knowledge has been accumulated 
about the ocean, the ice, and the atmosphere 
in the high Arctic by means of some thirty 
long-term drifting ice stations and numerous 
aircraft landings and submarine crossings. 
Data from these isolated points enabled scien
tists to gain a more precise picture of pack 
ice as an ensemble of irregularly shaped, in
terlocked pieces of ice driven by air and 
water currents, influenced by internal stres
ses, deflected by the Earth's rotation, and 
subject to melting and freezing as dictated 
by the regional climate. Recently, however, 
it became clear that significant progress 
would be possible only by acquiring a set of 
synoptic (rather than single-station) data. 
The need was thus perceived for a scientific 
program such as the Arctic Ice Dynamics Joint 
Experiment. 
In 1969 a "trial balloon" scientific plan for 
what was to become AIDJEX was prepared. After 
consultations and workshops involving many 
arctic researchers, a final version of the 
AIDJEX scientific plan was published in 1972. 
At that time, two small pilot studies in the 
field (in 1970 and 1971) had been performed. 
A larger pilot study with three manned camps 
and several automatic data buoys took place 
in March and April 1972. The main experiment 
was launched in March 1975. By early June 
1975 four camps surrounded by a ring of eight 
data buoys were in operation. With some 
minor variations, this array continued to 
function until the predetermined end of the 
experiment, in early May 1976. 
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