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PRE FACE 

Interest amongst libraries continues at a surprisingly high 
level for this bibliography through which one may stay abreast 
of the efforts of many individuals and agencies who conduct 
natural science research in the Canadian Arctic. There are very 
few government agencies or Universities (Canadian or foreign) 
conducting investigations in the natural sciences north of the 
mainland who do not make use of our facilities and expertise. 
"You are in good hands with P.C.S.P. :• 

Unlike those agencies who can measure their output by the number 
of maps, papers and bulletins published, or by the number of 
miles flown or traversed, this publication has developed into 
one vehicle by which P.C.S.P. output may be perceived or evalua
ted. We, ourselves, are also convinced of its usefulness if the 
number of requests received are any indication of the desire by 
many people to know what is going on in the Arctic in the various 
disciplines of natural science. 

Volume 3 contains 476 new items, at least 90% of which were pub
lished in 1975, 1976 and early 1977. This reflects the expanded 
level of scientific effort in the early and mid 1970's in the 
Arctic. We continue to solicit your support for this biblio
graphy by asking you to continue passing copies of publications, 
internal and external, for inclusion in the next volume. 

December 1, 1977 
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ARCHEOLOGY 

0916 APOLLOMIO, S. - 1961 
Report of the field leader, April-Septe~ber 
1961 in "The Devon Island Expeditionu; Arotic, 
vol. 14, no. 4, pp . 253-254 . 
The main geophysical, glaciological and sur
veying work was done on a glacier that forms 
an outlet for the Devon Island ice-cap and 
enters Jones Sound at about 83010'W. 
In the geophysics program numerous depth and 
volume determinations were made on the glacier 
and ice-cap, using an electrical resistance 
measurement m~thod described in more detail 
separately . 
In August two visiting engineers from the U. S. 
Army attempted depth measure~ents on the gla
cier by a new method using radio alti~etry, 
and the results obtained agreed generally with 
results obtained by the electrical resistance 
method. 

0917 ARNOLD, C.D. - 1976 
Archaeological site survey and excavations on 
Banks Island, 1976; Polar Cont. Shelf Proj. , 
internal report, 68 p. 
A field programme of archaeological research 
was conducted during the summer of 1976 for 
the purpose of investigating the nature and 
extent of Thule Eskimo occupations along the 
south coast of Banks Island, N.W.T., from the 
region of the Masik River in the east to Cape 
Kellett in the west. Accordingly, a crew of 
four was put down by helicopter near the mouth 
of the Masik River on June 20 with the intent 
of conducting a foot and boat survey northwest 
along the coast. Plans in this regard were 
frustrated, however, as the sea ice in the re
search area failed to go out until the second 
week in August . A thorough survey of the 
areas within hiking distance was conducted 
during thi s period; the major part of the time , 
however, was spent excavating a site showing 
Pre-Dorset cultural affinities which was loca
ted a short distance southeast of the Masik 
River. By August 13 it was possible to re
sume the survey towards Cape Kellett , al
though this was effectively brought to a halt 
just short of Sachs Harbour when a resident 
of that community swamped his boat, losing 
much of the field equipment. Fortunately, no 
injuries were sustained and the loss in terms 
of excavation data was minimal. This report 
reflects a preliminary assessment of the 
data obtained, and as such will hopefully con
tribute to a more comprehensive understanding 
of the history and prehistory of Banks Island . 

0918 CLARK, D.W. - 1976 
A visit to the Engigstciak archaeological site, 
Northern Yukon Territory; Po l ar Cont. She l f 
Proj ., internal report, 29 p. 
During the late winter and spring ~onths of 
1976 the writer began to re-examine the col
lections from the Eng i gstciak site, NiVk-1, 
held by the Archaeological Survey of Canada, 
National Museum of Man (Clark 1976). It be
came apparent while I was attempting to re
seriate them that a visit to the site, with 
limited test pitting, would be of immense 

value fn helping me to understand and inter
pret the collections . 
These were acquired through initial test pit
ting in 1954 and large scale excavations in 
1955, 1956, and part of 1958 by RichardS. 
MacNe1sh (MacNeish 1956, 1959) . MacNe1sh has 
serfated the collections into nine archaeolo
gical phases, some of which are primarily re
presented elsewhere on the arctic coast. 

0919 McGHEE, R. - 1974/75 
Late Dorset Art from Dundas Island, Arctic 
Canada; FOLK, vol. 16-17, pp . 133-145. 
Dundas Island lies in the heart of the Cana
dian High Arctic archipelago (7605'N, 950W), 
several hundred kilometers to the northwest 
of the northern limit of Historic Eskimo occu
pation. It is a small island, only 10 km 
across, with barren gravel beaches and rocky 
hills rising over 200m above sea level, sur
rounded by the semi-permanent open water and 
fog of a polynia in the fee-filled gulf be
tween Grinnell Peninsula and Cornwallis Island. 
The first Europeans to see the island were pro
bably the ~embers of the doomed Franklin Expe
dition, who navigated this area during the 
summer of 1B45. Some three or four centuries 
earlier the area was briefly occupied by Thule 
culture whale hunters, the remains of whose 
winter villages have been found on the adja
cent shore of Grinnell Peninsula, but no traces 
of Thule settlement have yet been found on Dun
das Island. 
0920 McGHEE, R. - 1976 
Archaeological excavations at Porden Point, 
Port Refuge and Brooman Point (Summer 1976); 
Archaeologi cal Surv. Can., internal report, 
17 p. 
The Queen Elizabeth Islands of Canada's high 
Arctic were beyond the age of Hi storic Inuit 
occupation, yet archaeological remains indi
cate that these far northern islands have 
been occup i ed at various times during the 
pas t 4000 years . The 1976 field season wa s 
an extension of work begun in 1972 and 1974, 
designed to trace the history of these early 
human occupations, and to assess their re
lationships to environmental changes over 
the past 4000 years. 

0921 McGHEE, R. - 1976 
Archaeological survey of Polar Bear Pass, 
Central Bathurst Island (Summer 1976); Arahaeo
logiaa l Sur v . Can ., internal repor t , 10 p. 

0922 MULLER-BECK, H. - 1976 
UMINGMAK - Eine steinzeitliche Moschusochsen
jagerstation im Arktischen Archipel; Antike 
We lt, 7 Jahrg. 1976 Hef 4, pp. 40-47. 
A stone age Muskox - hunting station in the 
Arctic Archipelago; Anti que Wo r ld , 7th year, 
1976 Booklet 4. pp . 40-47 . 

0923 SNOW, E., BURNIP, M. , LANE, P., and 
PARMENTER, C. - 1977 

National Hi storic Parks and Sites Branch Sal
vage Archaeology in 1976; Parks Can., Ind. and 
Northern Affairs, Nat . Historic Parks and Sites 
Branch Bull. No. 42, January 1977, 18 p. 



ARCHEOLOGY 

FroM 13 July to 15 August 1976 a preli~inary 
survey of 12 sites in the Arctic was under
taken by the Historical Resources Impact 
Assessment Unit of the Archaeological Research 
Section as a result of reports describing un
authorized artifact removal and the despoil
ment of sites arising from the recent influx 
of people into the Arctic. Most of these 
sites were established by expeditions sent by 
the British navy during the 19th century to 
search for the northwest passage between the 
Atlantic and Pacific oceans. Sites surveyed 
in the 1976 season were associated with Sir 
John Franklin's ill-fated 1845 expedition and 
with the expeditions sent in search of him. 

BATHYMETRY 

0924 BORNHOLD, B.D., FINLAYSON, N.M., and 
MONAHAN, D. - 1976 

Submerged drainage ~atterns in Barrow Strait, 
Canadian Arctic> Can. J. Earth Sai., vo1. 13, 
no. 2, pp. 305-311. 
Recent detailed bathymetric maps of Barrow 
Strait enabled a reconsideration of the Ter
tiary fluvial erosion model used to account 
for the physiography of the Canadian Arctic 
Archipelago. Five distinct drainage basins 
were distinguished within Barrow Strait, in
cluding both dendritic and rectangular drain
age patterns. The latter were controlled by 
nor~al faults along the PrecaMbrian-Paleozoic 
contact in Peel Sound and Barrow Strait. 
Several changes in the original model are pro
posed, including the placement of the main 
east-west drainage divide through Somerset Is
land and across Barrow Strait and southern 
Wellington Channel to Devon Island . 

BIOLOGY 

0925 ADAMS, W.A. - 1975 
light intensity and primary productivity under 
sea fee containing oil; Beaufort Sea Technical 
Report No. 29, December 1975, 176 p. 
Field and laboratory work undertaken between 
July, 1974 and November, 1975 is presented. 
Field work was associated with an experi~ental 
discharge of 64 m3 of crude oil under sea fee 
in Balaena Bay near the tip of Cape Parry 
(N70002', W124054'). The penetration of solar 
radiation through the water column was mea
sured prior to freeze up fn 1974 and below the 
ice cover during the spring melt period until 
open water in 1975. Water quality parameters, 
primary productivity, and microbiological abun
dance and identification studies were made on 
part of the bay exposed to the oil and com
pared to a control area. The open water in 
the bay was found to be stratified fnto a 
warm salty bottom water layer and a cold fresh 
upper water layer about 4 m thick in September, 
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1974. During the spring melt, the stratifica
tion was even ~ore pronounced with a cold 
water mass having a salinity of 30-32 p.p.t. 
lying below a 2-3 m warmer fresh melt-water 
fee layer. The high transparency of the water 
mass in this bay as observed in September 1974, 
was again found during May and June, 1975, but 
lower light levels (approximately SO%) were 
found below the fee containing the entrapped 
oil. The diffuse attenuation coefficients 
(400-700 nm) of fee and water were found to be 
greater in close proximity to the oil discharge. 
However, despite the lower light levels, the 
pri~ary productivity, as ~easured by l~C uptake, 
was found to be slightly enhanced for stations 
close to the oil. The abundance and nu~ber of 
genera of ~hytoplankton (approximately 40) sup
port the 1 C uptake results, indicating a 
slight enhancement of total abundance and a 
greater variety of genera present in the oil 
contaminated samples. Minor differences were 
observed in te•perature, salinity and in the 
cheMical analysis of the water below the oil 
discharge. The oil contaminated area was sub
jected to a clean-up procedure which involved 
igniting the oil when it formed pools on the 
ice surface. The airborne combustion products 
were observed to contaminate a wide area sur
rounding the spill. Melt ponds in this large 
area were found to contain a dense mixed algae 
population including so~e blue-green and se
veral macrophytic algae, the latter which are 
normally attached benthic species . The oil 
contaminated are& was free of fee about ten 
days prior to the remainder of the bay. 

0926 ADAMS, W.A. - 1976 
Environmental consequences of light penetra
tion through snow and fee> Iae, no. 50, p. 13. 

0927 ADDISON, J.A. - 1975 
Ecology of collembola at a High Arctic Site, 
Devon Island, N.W.T.; unpub. Ph . D. Thesis, 
Univ. Calgary. 
The ecology of the collembolan fauna was in
vestigated at 3 sites on the Truelove Lowland, 
Devon Island, N.W.T. Since Hypogaet~ura tull
be~gi Schaffer and Foleomia ~egularie Ha~~er 
were the two most abundant species on the 
Truelove lowland, •uch of the research center
ed on these species. 
Population densities of Collembola, based on 
derived means were 4,700 Collembola/m2 at the 
Meadow Site, 11,700/m2 at the Beach Ridge 
Site, and 14,700/m2 at the Transition Zone 
Site. Investigations into the population bio
logy of Bypogast~ura tullbergi indicated that 
reproductive activity was confined to a period 
of 2-3 weeks every season, and that individuals 
of this species were able to breed in up to 3 
different years. Individuals of FoZsomia 
reguZaris and Bypogastru~a tuZlbergi were es
tiMated to survive for up to 4 and 5 years re
spectively, and both species had flexible life 
cycles. 
The most important factors influencing collem
bolan distribution on Devon Island were humi
dity and temperature. The macroflora was 
considered to affect collembolan populations 
indirectly, by •odifying the Nicroclf~ate. 



In laboratory feeding studies, Hypogastrura 
tullbergi showed a clear preference for fungal 
substrates whereas Polsomia regularis selec
ted decoMposing organic Materials. Analysis 
of the gut contents of field caught animals 
indicated that both species ingested mainly 
organic matter, although fungal materials 
constituted a higher percentage of the gut 
contents of B. tullbergi than of P. regularie. 
Growth rates of both B. tullbergi and P. re
gularis were low, and growth of B. tullbergi 
at field temperatures was found to be limited 
by diet rather than temperature per ee. Maxi
mum growth rates of adult individuals of B. 
tullbergi occurred at 1ooc. The temperature 
response of growth rates in juvenile indivi-· 
duals of H. tullbergi differed from that of 
the adults, with juveniles showing •easurable 
increases in weight at zoe, and maximum growth 
rates at 150C instead of 1ooc. 
At 10°C the respiratory rates of Bypogastrura 
tullbergi (222.7 ~1 02 /g dry wt/h) and Ony
chiurus qroenlandicus Tullberg (118.7 ~1/02 /g 
dry wt/h) were lower than those reported for 
cold-adapted Collembola, but the rate of re
spiration of Polsomia regularis (305 ~1 02/g 
dry wt/h) indicated some degree of adaptation 
to cold climates. 
The rates of soil metabolism in experimental 
soil cores under field conditions were gener
ally higher in the presence of Collembola than 
when these animals were excluded. Different 
species of Collembola enhanced soil metabolism 
by different amounts. At high densities in 
laboratory experiments, Collembola apparently 
caused a decrease in the rate of organic mat
ter decomposition. 
In conclusion, ecological adaptations. and 
the functional role of Collembola in a High 
Arctic Ecosysteg were discussed. 

0928 ADDISON, R.F., and SMITH, T.G. - 1974 
Organochlorine residue levels in Arctic ringed 
seals: variation with age and sex; OIKOS, vol. 
25. pp. 335-337 . 
Residues of p~p 1 -DDT. p~p 1 -DDE and PCBs were 
found in blubber samples of Canadian Arctic 
ringed seals Pusa hispida (Schreb.), at con
centrations in the low ppm range. In males. 
residue concentrations increased with age: 
slo~es of the curves relating p~p 1 -ODE and 
p~p -DDT to age differed significantly (P < 
0.01) from zero. but the relationship between 
PCS and age was weaker (P < 0.05). In females, 
these relationships were absent: slopes relat
ing residue concentration to age did not dif
fer significantly from zero. 

0929 APOLlONIO, S. - 1961 
The chlorophyll content of Arctic sea-ice; 
Arctic, vol. 14, no. 3, pp. 197-199. 
A number of observers, working in arctic and 
antarctic waters, have com•ented on the dis
coloration of sea-ice caused by unicellular 
algae, mainly diatoms, that are frozen into 
the ice. The discoloration is usually seen 
when the ice is broken and overturned, because 
it occurs principally on the lower surface of 
the fee and occasionally on its sides. The 
brown or greenish-brown colour is due to the 
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chloroplasts in the algae and undoubtedly in
dicates the presence of a potential source of 
food in polar seas in addition to the phyto
plankton and the benthic algae. 

0930 APOLLONIO, S. - 1965 
Chlorophyll in Arctic sea fee; Aratic, vol. 
18, no. 2, pp. 118-122. 
Further work was done in the Arctic on this 
subject in 1962 and 1963, and these results. 
together with some speculations, are presen
ted here. 

0931 BARRY, T.W. - 1976 
Seabirds of the Southeastern Beaufort Sea: 
Summary Report; Beaufort Sea Technical Report 
No. 3a, December 1976, 41 p. 
During the seasons 1972, 1974, and 1975, the 
Canadian Wildlife Service coordinated surveys 
of seabirds that use the southeastern Beaufort 
Sea. Various survey methods were employed to 
determine temporal and spatial distribution of 
seabirds. From several points along the coast 
we made counts of spring migrants. Aerial 
surveys were used to learn the distribution 
and concentration of seabirds using open leads 
in the ice and throughout the open water season. 
Aerial surveys were also used to sample the 
coastal breeding and molting species. Aerial 
surveys in the fall sought to locate concen
trations fn the littoral zone. Radar echoes 
from flocks of birds migrating past the Dis
tant Early Warning site at Komakuk Beach gave 
information not available to visual observers. 

0932 BECK, B. • and SMITH, T.G. - 1976 
"Seal Finger" -- An unsolved medical problem 
in Canada; Pish. Mar. Serv •• Res. Dev. Tech. 
Rep. 625 , 7 p. 
Seal finger, an infection caused by contact 
with the blood or blubber of seals, remains 
unrecognized by Canadian medical authorities . 
Because of our close and frequent contact with 
many species of marine mammals. we have 
learned to identify and effectively cure the 
infection using tetracyclenes . Four case 
histories of recent infections are documented. 
Suggestions are made for research which would 
identify the causative organism and quantify 
the incidence of the infection in wild seal 
populations. 

0933 BECK, B •• and SMITH, T.G. - 1976 
Seal finger: an unsolved medical problem in 
Canada; CMA JournaL, vol. 115, July 17, p. 105. 

0934 BRAKEL, W.O. - 1977 
The socio-economic importance of wildlife re
source utilization in the Southern Beaufort 
Sea; Beaufort Sea Technical Report No . 32, 
March 1977, 91 p. 
This study considers the socio-economic impor
tance of fishes. beluga or white whales. seals, 
white fox and polar bears to Inuit, Metis and 
Indians living adjacent to the Beaufort Sea . 
Factors considered as 'socio-economically im
portant' include the level and distribution 
of local and export sales. domestic uses of 
wildlife harvests. employment and income. 
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BIOLOGY 

Neither sociological changes nor the cost of 
compensating for any environmental changes 
caused by industrial activities are considered 
in this analysis. 
There is a mosiac of socio-economic and marine 
wildlife utilization for two separate and dis
tinctly different economies . The Mackenzie 
economy encompasses the settlements of Akla
vik, Inuvik and Tuktoyaktuk (known as Tuk) 
and is closest to the current drilling opera
tions in nearshore and offshore waters of the 
Beaufort Sea. For this and other reasons, 
this economy exhibits a highly developed level 
of industrial and commercial activity. Fishes 
and whales are the most important species of 
marine wi ldlife and their resource use is 
largely domestic . Their socio-economic im
portance, however, is overshadowed by commer
cial and industrial activities . 
The Rim economy includes the settlements of 
Holman , Paulatuk and Sachs Harbour, and lies 
to the east of the Mackenzie economy. Here, 
the level of industrial activity is minimal, 
and export sales of furs is a major commer
cial activity. Se~ls, white fox and polar 
bears are primary sources of income in the Ri~ 
economy. For example, over half of the income 
earned in Paulatuk is from the sale of marine 
furs and commercial fishing . There is exten
sive domestic use of fish and of other marine 
resources, which is reflected in the low levels 
of income. 
Fishes and white whales are the most important 
forms of marine wildlife to the Mackenzie 
economy. The domestic or subsistence use of 
these animals supplements wage or salary in
come. The export of white fox and polar bear 
furs from Tuktoyaktuk is the main commercial 
use of marine wildlife . 
Each settlement has an individualized pattern 
of specialization in the harvesting of marine 
wildlife. Fishing and whaling are prominent 
activities in Aklavik, Inuvik and Tuk. In 
the Mackenzie economy, Tuk hunters monopolize 
the harvest of marine fur-bearers, such as 
foxes, polar bears and seals . Marine furs 
are more important in the settlements of the 
Rim economy . In particular, seals are crit i 
cal to the Holman economy, while Sachs Harbour 
depends primarily on white fox. Paulatuk is 
the least specialized community since all fur
bearers and fishes are utilized. 
These patterns of specialization reflect the 
relative socio-economic importance of marine 
wildlife . The importance of hunting, trap
ping and fishing declines, however, when wage 
employment and increased imports accompany de
creased domestic and commercial utilization. 
This explains the greater socio-economic im
portance of marine wildlife in the Rim economy , 
where there is little commercial and industrial 
activity beyond fisheries and fur export. 

0935 BUNCH, J. N., and HARLAND, R. C. - 1976 
Biodegradation of crude petroleum by the in
digenous microbial flora of the Beaufort Sea; 
Beaufort Sea Technical Report No . 10, March 
1976, 52 p. 
Despite unusually heavy ice conditions, micro
biological samplings were conducted in the 
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south Beaufort Sea during the summers of 1974 
and 1975. One metre water from stations 
occupied during the open-water season produced 
total viable counts ranging from 1.0 x 106 to 
3.0 x 107 CFU/litre of seawater in almost all 
instances . Incubation of replicate samples at 
different te~peratures demonstrated that this 
heterotrophic flora was predominantly psychro
philic . 
Oleoclastic or petroleum-degrading microorga
nisms appeared to be ubiquitous to the waters 
and nearshore but not offshore sediments of 
this region and were relatively abundant when 
compared to ocean bodies at more southerly 
latitudes. Mixed cultures produced by an en
richment procedure demonstrated an ability to 
degrade Nor~an Wells crude at o.ooc. The pre
sence of psychrophilic cell-types was ev i dent 
within so~e mixed cultures in that optimum 
rates of degradation occurred at 20.00C or 
lower. The probability of biodegradation in 
the south Beaufort Sea is suggested by these 
data. However, the nutrient requirements fo r 
in situ biodegradation remain inconclusive as 
a result of time constraints . 
A baseline study of heterotrophic turnover of 
dissolved organic material by bacteria in the 
Beaufort Sea has been undertaken by this l abo
ratory. A natural extension of this study was 
to determine the effect of petroleum upon this 
activity. Mineralization of glutamic acid by 
the indigenous heterotrophic flora was gene
rally unaffected, or in some instances, was 
enhanced by the presence of weathered or un
weathered crude. This suggests that in situ 
activity of non-oleoclastic heterotrophs might 
not be affected by a moderate influx of petro
leum in the Beaufort Sea ecosystem . 

0936 De MARCH, L. , De MARCH, B., and EDDY, W. 
- 1977 

Limnological, fisheries and stream zooben t hic 
studies at Stanwell-Fletcher Lake, a large 
high arctic lake; Dept. Fish. & Env., internal 
report to Arctic Is. Pipeline Proj., 84 p. 
Stanwell-Fletcher lake was found to be a large 
cold mon i ~ictic true polar lake. At the end 
of winter (June) there was an ice cover of 2 
to 2.5 metres with a snow cover varying from 
0 to 100 em . Some years the ice leaves the 
lake completely (August 26, 1975) but in other 
years it does not (1976- 1 m of ice 90% cover) . 
Freezeup occurs in September. 
Average water temperatures in the lake remain 
below zoe. The heat budget was calculated to 
be between 14 x 103 and 22 x 10 3 calories cm- 2 

with over 70% accounting for the latent heat 
of fusion of i ce. 
Light transmission by the water was high but 
ice and snow limited the amount entering the 
water column to between 0.5 and 30% of incom
ing radiation. 
Chemically the water was very pure. The lake 
was low in salts, with a specific conductance 
of 67. The nutrient elements H and P were 
also present in only small amounts. Oxygen 
concentrations were high at all depths at all 
times. 
Primary production rates were extremely low . 



The 4.8 g C m-2 lake area planktonic primary 
production is as low as has been ~easured any
where . The low production rates results from 
low nutrient supplies, low light levels and 
possibly low te~peratures. 
The most common benthic invertebrates in the 
lake were the Chironomidae. The species found 
were typical of other high Arctic lakes. Their 
numbers fluctuated between years. Because of 
this fluctuation it would take a number of 
years (approximately 10 years) to obtain ade
quate data to define baseline data for the 
lake. 
Stanwell-Fletcher Lake was found to be simi
lar to Char Lake, the only other intensively 
studied eastern high Arctic lake. The simi
larities were in nutrient budgets, physical 
factors, chemistry, benthic species and pri
mary production. What differences there were 
could be explained by the differences in geo
logy, size and depth of lakes and size of 
drainage basin . 
Only two species of fish were present. four
horn sculpin, Myo~ocephaZus quadricornis and 
Arctic char, SaZveZinus aZpinus. There appea
red to be two groups of char, namely anadro
mous and lake dwelling. 
The anadromous population was estimated at 9 
x 104 fish with a biomass of 7 x 104 kg. Char 
over 500 mm in length could be divided into 
two groups, one group growing faster than the 
other. There was a strong correlation between 
the faster growth and the utilization of 
polar cod (Boreogadus saida) as a food source. 
Other char in the sea fed heavily on Amphipoda 
as well as other types of invertebrates. Lake 
dwelling char fed primarily on Chironomidae. 
Migration times for the char were at ice out 
(sometime in June) for the seaward migration 
and August for the return from the sea. Dur
ing both runs the cahr are caught by Inuit 
from Resolute Bay . In 1976 the total catch 
was approximately 5550 kg . A lowering of the 
mean age of the population and a decrease in 
the percentage of fish over 500 mm fro~ 1962 
to 1975-76 suggests that this level of utili
zation might not be supported by the popula
tion . 

0937 DUSZYNSKI, D.W., SAMUEL, W.M., and GRAY, 
O.R.- 1977 

Three new Eimeria s pp. (Protozoa, Eimeriidae) 
from muskoxen, Ovibos moschatus, with redes
criptions of E. faurei, E. granulosa, and E. 
ovina from muskoxen and from a Rocky Mountain 
bighorn sheep, Ovis canadensis; Can. J. ZooZ.. , 
vo1. 55, no. 6, pp. 990-999. 
Oocysts of Eimeria moschati sp.n., Eimeria 
oomingmakensis sp.n., and Eimeria ovibovis 
sp.n. are described from muskoxen (Ovibos 
moschatus) in the United States (Alaska), 
Canada (Alberta, Northwest Territories, Quebec}, 
and Norway . Oocysts of Eimeria faurei (Moussu 
and Marotel, 1902) Martin, 1909, Eimeria gra
nulosa Christensen, 1938, and Eime ria ovina 
Levine and Ivens, 1970 are redescribed from 
muskoxen and from a Rocky Mountain bighorn 
sheep, avis canadensis. from Montana. Ell i p
soid oocysts of E. moschati are 17-25 x 15-21 
(20.5 x 17.4)~m with ovoid sporocysts 9-12 x 
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5.7 (10.8 x 6.1)~m. A ~icropyle, micropyle 
cap, multiple polar bodies, Stfeda bodies, 
and sporocyst residua are present. Oocysts 
of E. oomingmakensis are ellipsoid, 38-61 x 
28-38 (47.5 x 33.7)~m with ellipsoid sporo
cysts 18-23 x 9-12 (20 .4 x 10. 5 )~m . A micro
pyle, Stieda and substieda bodies, and sporo
cyst residua are present. Ellipsoid oocysts 
of E. ovibovis are 20-25 x 16-21 (22.9 x 18.8) 
~m with ellipsoid sporocysts 11-15 x 5-7 (12.7 
x 6.0)~m. A micropyle, Stieda bodies, and 
sporocyst residua are present. Similarities 
between these six species and all other Eime
ria spp. from ruminants are discussed. 

093B FULLER, W.A., MARTELL, A.M., SMITH, R.F.C. 
and SPELLER, S.W . - 1975 

High Arctic Lemmings (Dicrostony~ groenlandicus) 
I. Natural History Observations; Can. Field
Naturalist. vol. 89, no. 3, pp. 223-233. 
Greatest density (533.3 per hectare) of bur
rows of collared lemmings ( Dicroetony~ groen
landicus) in a high arctic setting occurred in 
peat polygons which occupied well under 1% of 
Truelove Lowland, Devon Island. Raised 
beaches occupied more than one-quarter of the 
lowland and had a burrow density of 1'1'5 .. 4 per 
hectare largely associated with frost cracks. 
Meadows were much less densely settled. Winter 
nests were found in areas of deepest snow 
accumulation and were subject to 11.6% preda
tion by Mustela erminea . Subnivean tempera
ture in a meadow site fell gradually to about 
-2soc, where it remained for at least 11 weeks 
during the winter of 1972-73, when the popula
tion was in increase phase. Four species of 
plants, Dryas integrifolia, Sa~ifraga opposi
tifolia, Sali~ arctica, and Pedicularis sp. 
predominated in the autumn diet. Presence 
and calorific values are given for plants in 
winter habitats. 

0939 FULLER, W.A., MARTELL, A.M . • SMITH, R.F . C. 
and SPELLER, S.W. - 1975 

High-arctic le~~ings, Dicrostony~ groenZan
dicus II. Demography; Can. J. Zool., vol. 53, 
pp. 867-878. 
Captures of Dicrostony~ groenlandicus on north
eastern Devon Island peaked in 1969 and 1973, 
were higher than expected in 1971. and were 
minimal ( 5 per 1000 trap-nights) in 1970 and 
1972. Captures declined from July to August 
in at least five of seven summers and may have 
declined in a 6th year (1973). No change was 
detected in 1972. Body size was maximal in 
1973 for mature and immature males and females 
and for all pelage (=age?) classes. Sexual 
maturity was delayed, at least fn males, in 
1973. Wintering females conceive under the 
snow fn May and the litter is weaned at the 
normal time of snow~elt. Two other sum~er 
cohorts are produced by surviving old females 
and early maturing fe~ales of the first lit
ters . Hone of the late summer cohort matures 
before the onset of winter . No female exa
~ined bore more than two sum~er litters . Mean 
summer litter size was 5. 7 with no signifi
cant variation between years. Mean sex ratio 
was 50. 3% male. It is suggested that density
related effects ought to occur in winter, 
rather than summer, but evidence on this point 
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is equivocal. Arctic adaptations of D. groen
Zandicus are discussed. 

0940 GERACI, J.R., and SMITH, T.G. - 1975 
Functional Hematology of Ringed Seals (Phoca 
hispida) in the Canadian Arctic> J. Fish. Res. 
Board Can., vol. 32, pp. 2559-2564. 
Hemograms fro~ 20 netted and 6 shot ringed 
seals (Phoca hispida) were studied. Changes 
in red and white cell values in netted seals 
offer evidence for functioning sympathetic 
and adrenal-cortical stress pathways. The 
very high blood oxygen carrying capacity of 
ringed seals suggests that the animal is capa
ble of deep or sustained dives. A technique 
for blood sa~pling fro~ the vertebral "extra
dural" vein is described. 

0941 GERACI, J.R., and SMITH, T.G. - 1976 
Direct and Indirect Effects of Oil on Ringed 
Seals (Phoca hispida) of the Beaufort Sea; 
J. Fish. Res. Board Can . , vol. 33, pp. 1976-
1984. 
Ninety-six ringed seals (Phoca hispida) were 
taken from nets at BYown's Harbour, Northwest 
Territories in the fall of 1974. Comparison 
with two other net sa~ples from 1971 and 1972 
revealed a lower proportion of young-of-the
year and a lower mean weight of seals in all 
age-classes. Six seals immersed in Norman 
Wells crude oil for 24h at the field netting 
site suffered only transient eye problems and 
minor kidney and possibly liver lesions; no 
permanent da~age was observed. Three seals 
transported to the University of Guelph all 
died within 71 min after oil was introduced 
into their pool. Hematologic and blood chemi
cal studies indicate that death was caused by 
oil superimposed on the stress of captivity. 
Six, 3-4 wk-old wild whitecoat harp seal 
(P. groenZandica) pups at the Magdalen Islands, 
Quebec, were coated with crude oil. No sig
nificant differences in core body temperatures 
were noted and no deleterious effects were ob
served. Five captive ringed seals at Guelph 
were subjected to a cumulative dosage of Nor
man Wells crude oil fed with their fish food. 
High dosage (75 ml) and low dosage (25 ml) 
of crude oil were also fed to two groups of 
six harp seal pups. No significant lesions 
or behavioral changes were noted. These ex
periments were of an acute nature and reflect 
the effects of a brief contact with oil only. 
Effects of longer contact as would probably 
be the case in an offshore oil well blowout 
situation are discussed. Possible effects 
of large-scale offshore oil fields are also 
considered. 

0942 GRAINGER, E.H. - 1975 
Biological productivity of the southern Beau
fort Sea; the physical-chemical environment 
and the plankton: Beaufort Sea Technical Re
port No . 12a, December 1975, 82 p. 
The south Beaufort Sea, immensely modified by 
the outflowing Mackenzie River, consists o: a 
layer of low salinity water of Mackenzie R1ver 
origin overlying one of higher salinity, of 
offshore, Arctic Ocean origin. The variable 
balance between these ele~ents determines the 
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extent of the river plume, and therefore the 
basic biological co~position of the south Beau
fort Sea. A changing sea-ice cover influences 
undersea light and provides a surface for the 
ice flora which supplies a primary food source 
for what appears to be an important trophic 
series. Undersea light is also influenced by 
particulate material in the water. Light 
penetration is shallow in the inshore plu~e 
waters, because of the high sediment load 
carried to the sea by the outflowing river. 
Nutrients, mainly nitrate and silicate, are 
added to the sea from the river. Levels re
main high near shore, where consumption by 
plants is consistently low. Outside the plu~e, 
nitrate is probably the ~ajor factor li~iting 
phytoplankton production; within the plume it 
is probably light, inhibited by river-contri
buted turbidity. A low annual primary pro
duction rate is indicated for all waters of 
the region, and especially for the area of the 
river plume. A low secondary {zooplankton) 
production is also indicated, and standing 
stocks are generally low by world standards. 
The two-layered, estuarine structure of the 
inshore waters is expected to encourage rapid 
spread of pollutants through the system, either 
from offshore, from inshore or from terrestrial 
or river locations. Much of the character of 
the system is determined by river influences, 
so much so that quantitative changes in the 
river will be expected to alter the biologi
cal composition of the south Beaufort Sea. 
Even temporary elimination of the plume would 
wipe out the estuarine fauna and flora. Qua
litative changes would also be expected, and 
pollutants from the river would quickly spread 
at least to the limits of the plume. The pri
mary and secondary producers provide the basis 
of a food structure which supports fishes and 
mammals, both i n the water column and in asso· 
ciation with the sea ice cover. Relatively 
short food chains represent areas of the sys
tem of potentially great vulnerability to 
oi 1. 

0943 GRAINGER, E. H., and GROHE, C. - 1975 
Zooplankton data from the Beaufort Sea, 1951 
to 1975; Fish. Mar. Serv., Res. Dev. Tech . Re
port No. 591, 54 p. 
Zooplankton collections, made during 7 years 
in the south Beaufort Sea, are described quan
titatively. Copepods are the largest group, 
with 40 species, followed by amphipods with 
15, then hydrozoans with 11. There are at 
least 92 species in all. 

0944 GRAINGER, E.H., LOVRITY, J.E., and 
EVANS, M.S. - 1977 

Biological oceanographic observations in the 
Eskimo Lakes, Arctic Canada. Physical, nut
rient and primary production data, 1961-1975> 
Fish. Mar. Serv., Tech . Report No. 685, 108 p. 
Tables of physical and chemical data from 128 
station occupations in the Eskimo lakes in
clude information on temperature, salinity, 
dissolved oxygen, phosphate, nitrate, nitrite, 
silicate, chlorophyll ~and carbon. 



0945 GRAY, D.R., and COCKERTON, D.F. - 1974 
Muskoxen at Bathurst Island; The BeaveP, Win
ter 1974, pp. 32-39. 
The National Museums began a study of muskox 
behaviour on Bathurst in 1968 and this pro
ject, along with other behavioural and ecolo
gical studies, continues today. The proposal 
to study the winter ecology and behaviour of 
muskoxen during the winter of 1970-71 was 
developed in hopes of filling the obvious gaps 
in the knowledge of the muskox. Evidence of 
a limited die-off during the winter of 1967-
68 and a proposed muskox hunting program by 
the Inuit of Resolute Bay made such a study 
even more desirable. 

0946 GREENDALE, R.G., and BROUSSEAU-GREEN-
DALE, C. - 1976 

Observations of marine mammal migrations at 
Cape Hay, Bylot Island, during the summer of 
1976; Fi.eh. Mar. Serv., Res. Dev. Tech. Re
port No. 680, 25 p. 
Marine mammals were observed and counted at 
Cape Hay, Bylot Island, from 21 June to 31 
July 1976. Narwhals, harp seals, belugas, 
walruses, bowhead whales and bearded seals 
were recorded as they migrated westward on 
the south side of Lancaster Sound. 
Although bad weather limited observation se
verely, a total of 6,145 narwhals was recor
ded during the survey. Extrapolating for fog 
and other adverse weather factors, the number 
actually passing was estimated at 8,000 to 
10,000. Groups of adult males for the most 
part headed the migration. Mixed groups and 
young animals were most frequent in mid-July 
and females with newborn calves occurred at 
the end of the migration. The number of nar
whals seen passing was about the same as in a 
survey made at the same site in 1957. 
Beluga whales probably passed through for the 
most part before the survey began. A total 
of 183 belugas was recorded between 24 June 
and 5 July. After that only 3 animals were 
seen. 
Harp seals were still passing when the survey 
ended and only 16,000 were seen as compared 
with 132,000 in all in 1957. The migration 
of this species was evidently later than in 
1957. 
A definite movement of bearded seals occurred 
in the last week of July when 164 seals were 
seen passing at Cape Hay. 
Walruses were observed regularly throughout 
the survey, in grqups never exceeding 4. Some 
feeding took place at the base of Cape Hay 
cliffs in Lancaster Sound. 
Only 3 bowhead whales were observed in 1957. 
The number had increased to 23 in 1976. Most 
of these animals were seen between 12 and 17 
July. On 15 July, a group of 3 bowheads, 2 
adults and a younger animal, was observed. 

0947 HAY, K., and McCLUNG, R. - 1976 
Observations on beluga and narwhal in the 
Canadian High Arctic, Summer 1974; Fi.eh. Res. 
Board of Canada, Arctic Biological Station 
Manuscript Report Series No. 1385, unpub. 
manuscript, 55 p. 
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0948 HAY. K., and SERGEANT, D.E. - 1976 
Interim Technical Report, Arctic Whale Project; 
Envir.-Social Prog., Northern Pipelines, Dept. 
Env. Can. , i nterna 1 report, 41 p. 
Exploitation by Inuit hunters and potential 
environmental disturbance due to fossil fuel 
developments in the Canadian eastern arctic 
have helped to arouse great interest in the 
narwhal and the status of its populations. The 
purpose of this research is to determine popu
lation sizes, migration routes, dynamics and 
general biology of this relatively unknown 
species. 
Helicopter surveys on June 3, 5, and 6 revea
led only about 100 narwhals and 1000 white 
whales in the vicinity of the ice edges in 
Lancaster Sound and northern Prince Regent In
let. Although little accurate information on 
populations and migrations was obtained, much 
interesting whale behaviour was observed. More 
radical technology must be developed and 
applied to adequately census dispersed arctic 
marine mammals. 
The main emphasis of the 1975 field season was 
upon sampling of narwhals from the Inuit hunt 
near Arctic Bay and Pond Inlet. During the 
period from late July until the end of August, 
samples were obtained from 65 narwhals, in
cluding 35 females and 30 males. The material 
which was collected, including teeth and bones 
for ageing and ovaries and testes for repro
ductive studies, will enable determination of 
the life history parameters and population 
dynamics of this species. 

0949 HSIAO, S.I.C. - 1976 
Biological productivity of the southern Beau
fort Sea: phytoplankton and seaweed studies; 
Beaufort Sea Technical Report No. 12c, March 
1976, 99 p. 
Standing stock and i.n si.tu primary producti
vity of the southern Beaufort Sea phytoplank
ton were determined during the summers of 1973, 
1974 and 1975. Average cell numbers were 10 
times greater at inshore stations than at off
shore stations at corresponding depths while 
the rate of primary productivity was 2 to 8 
times greater at inshore stations. Cell 
numbers ranged from 2.0 to 4802.0 x 10 3 cells 
/1, while integrated groductivity values 
averaged 47.45 mg C/m /h for inshore stations 
and 8.82 mg C/m2 /h for offshore stations. Pos
sible reasons for a greater standing stock 
and primary productivity at inshore stations 
are discussed. 
The largest group represented was the Bacilla
riophyta with 64 species, followed by the Pyr
rophyta with 5 species, the Chrysophyta with 
3 species, the Chlorophyta with 2 species and 
the Euglenophyta and Cyanophyta with 1 species 
each. There were at least 87 species identi
fied. 
The phytoplankton community consisted mainly 
of diatoms and flagellates. Diatoms domina
ted the inshore stations and flagellates were 
more abundant at offshore stations. Possible 
reasons for this unique distribution are dis
cussed. 
Diatoms were more sensitive than flagellates 
when they were exposed to crude oils, Corexit 
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and crude oil-Corexit mixtures. The toxicity 
of crude oil-Corexit mixtures on algal photo
synthesis and growth was greater than crude 
oil or Corexit alone . Possible long-ter~ 
ecological consequences of such differential 
sensitivity and selective toxicity are dis
cussed. 
Primary production of seaweed was severely in
hibited by all types of crude oil at relatively 
low concentrations. 

0950 HUBERT, B. - 1974 
Estimated Productivity of Muskox (Ovibos mos
chatus) on Northeastern Devon Island, N.W.T.; 
unpub. M.Sc. Thesis, Univ. Manitoba. 
The productivity of muskox was studied on the 
Truelove Lowland of northeastern Devon Island, 
N.W.T. between May 1970 and August 1973. The 
number of muskox occupying the 44 km 2 lowland 
ranged from zero during the spring melt and 
runoff to 114 in March 1973. These muskox 
were part of a population totalling approxi
mately 275 whose range extended fro~ Sverdrup 
Inlet east to Sverdrup Glacier. The total 
range area below 200 meters is 301.4 km 2 • 

A growth curve for wild muskox based on weights 
of domesticated muskox and wild muskox is pro
posed. Energy requirements of domesticated 
muskox were determined and were used to esti
mate the energy requirements of free-living 
muskox. Based on the proposed body weight and 
estimated energy requirements of wild muskox a 
predicted 20 . 8 percent of the available forage 
was harvested fro~ areas grazed during the 
period of snow cover. Exa11ination of areas 
grazed in winter showed that an average of 
23.6 percent of the forage had been removed. 
The net biomass increase for the population in 
the year ending 30 April 1973 was 12 percent. 
The growth of calves contributed 53 percent of 
this increment. 
Calves account for only 5.1 percent of the 
total forage removal by muskox grazing. The 
significance to the productivity of this musk
ox population of the Truelove Lowland appears 
to be an abundance of forage which is readily 
available in the season when forage is most 
difficult to obtain. 

0951 JONKEL, C.J., GRAY, D.R., and HUBERT, 
B.- 1975 

Immobilizing and marking wild muskoxen in 
Arctic Canada• J. Wi~d~. Manage . , vol. 39, no. 
1 • pp. 112-117. 
During 1970-72, 26 wild muskoxen (Ovibos 
mosahatus Zimmermann) were captured on Bath
urst, Devon, and northern Ellesmere islands, 
NWT, Canada, using helicopters and Cap-Chur 
drugging equipment. Animals were imnobilized 
with a mixture of 60 to 100 mg of succinyl
choline chloride and varying amounts of pro
mazine hydrochloride. Dosages were based on 
estimated body weight (1 ~g/3 kg). Muskoxen 
were marked with paint, plastic and metal 
eartags, plastic streamers fastened to the 
horns by metal hose clamps, and numbered 
radio collars. Disturbance by the helicopter 
appeared to be a potential hazard through dis
ruption of herd cohesiveness. Muskoxen should 
not be immobilized and tagged where predators 
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are numerous or when young calves are present. 

0952 KENDEL, R.E., JOHNSTON, R.A.C., LOBSIGER, 
U., and KOZAK, M.D. - 1975 

Fishes of the Yukon Coast; Beaufort Sea Tech
nical Report No. 6, December 1975, 114 p. 
The· purpose of this study was to collect base
line infor11ation regarding the inshore fishe
ries resource and the aquatic environment of 
the western coastal Beaufort Sea, and to iden
tify areas that could be critically affected 
by a major oil spill. 
We present data collected from April 1974 to 
Septe11ber 1975. The study area included the 
coastal sea out to 7 km offshore, lagoons, 
bays, and estuaries, bounded by the Blow River 
delta on the east and by Welles Point, Hers
chel Island, on the northwest. 
Of 21 species of fish recorded within the 
study area 6 species represented 95% of the 
total catch in 1974. These were least cisco 
(Coregonus sardine~la), Arctic cisco (Core
gonus autumnalis), Arctic char (Salvelinus al
pinus), fourhorn sculpin (Myo~ocephalus qua
dricornis quadricornis), boreal smelt (Osmerus 
eperlanus), and humpback or lake whitefish 
(Coregonus c~upeaformis). Of these only the 
fourhorn sculpin is considered a marine species, 
the remainder being anadromous species. 
The Mackenzie River is thought to be the major 
contributor to coastal fish populations. This 
is indicated by the relatively high abundance 
of anadro~ous species in the east, excluding 
Arctic char. Tag recovery data helps to con
firm this for Arctic cisco. 
Seasonal movements of the anadromous species 
can be generalized as an upstream migration of 
mature individuals into river systems prior to 
spawning time and a subsequent downstream 
post-spawning migration to coastal waters. Fry 
spend variable amounts of time in the river 
systems before moving down to deltas and 
coastal waters. 
The move11ents of marine species are not clear, 
however, there are indications of migrations 
of some species into sheltered coastal waters 
at the time of spawning. 
The areas of highest density and species di
versification were Mackenzie Bay and Phillips 
Bay. Along the open coast and to a lesser de
gree inside bays and lagoons fish were notice
ably shore-oriented. In most cases nets set 
nearshore caught fish while those set offshore 
were either empty or showed reduced catches. 
Some of the life history information is pre
sented along with a discussion of the avail
able literature for each species. Age-length 
relationships, sex ratios and age at maturity 
are also presented for the most common species. 
The feeding habits of coastal fishes vary both 
with species and area. Crustaceans, insects, 
other fish, pelecypods and miscellaneous items 
comprised the diet of most fishes, however, 
some species such as fourhorn sculpin and in
connu appeared to be more selective. Gener
ally, increased feeding activity, as indica
ted by lower incidences of empty stomachs 
occurred in adult fish west of Kay Point. Fry, 
on the other hand, fed more extensively 



throughout most of the regions of capture, 
utilizing the smaller forms and life stages 
of crustaceans and insects. 
Results from chemical and physical measure
ments show an extremely complex system. Sur
face and nearshore waters are tresh to brack
ish with temperatures above 10 C during the 
summer months. 
Some concerns related to offshore drilling 
and the potential effects of an oil spill on 
the fisheries resources of the study area are 
discussed. Of foremost concern is the appa
rent lack of knowledge pertaining to the be
haviour of oil under ice, the direct and in
direct effects of crude oil on the aquatic 
resources and the efficiency of clean-up 
techniques for spilled oil in the Arctic 
environment. 

0953 KINOSITA, S. - 1975 
General outline of joint studies on physical 
and biological environments in the permafrost, 
Alaska and North Canada, June to July, 1974; 
in Joint Studies on Physical and Biological 
Environments in the Permafrost, Alaska and 
North Canada, June to July, 1974, Inst. Low 
Temp. Sci., Hokkaido Univ., Japan, pp. 1-32. 
A scientific expedition in permafrost regions 
of Alaska and North Canada was carried out by 
seven scientists of the Institute of Low Tem
perature Science, Hokkaido University, Sap
poro, JAPAN (Chief: Prof. Kinosita), from the 
middle of June to the end of July, 1974. The 
main attention of the expedition was directed 
to the role of the active layer on vegetation 
and soil invertebrates in permafrost areas. 
Areas for studies were selected as follows: 
Alaska- Fairbanks: forest zone, Barrow: 
tundra zone; North Canada - Tuktoyaktuk: tun
dra zone, Inuvik: forest zone; Churchill: 
forest-tundra transition boundary. 
The group was divided into three sub-groups 
according to their research subjects: (1) 
frozen ground (Prof. Kinosita, Ass't Prof. 
Suzuki, Messrs Horiguchi and Fukuda). (2) 
ve9etation {Prof. Sakai and Dr. Yoshida), and 
(3} soil invertebrates (Dr. Tanno). 

0954 KNOWLES, R. - 1975 
Nitrogen fixation in Arctic marine sediments; 
Beaufort Sea Technical Report No. 9, December 
1975, 44 p. 
Nitrogen fixation was measured in grab and 
core samples of sediments from the Beaufort 
Sea and Eskimo Lakes. The indirect assay in
volving the reduction of acetylene to ethy
lene was used. Very low rates, of the order 
of 25 mg N/m2. year, were detected in untreated 
sediments. Activity was markedly stimulated 
by addition of glucose, sucrose, lactose, man
nitol and malate, much less by acetate, and 
negligible activity was supported by N-acetyl
glucosamine, the chitin monomer. There was 
no consistent effect of the presence or absence 
of oxygen and evidence suggested that anaerobic 
and facultatively anaerobic bacteria were res
ponsible for the observed activities. Nitrogen 
fixation potentials in glucose-supplemented 
sediment samples showed large variation be-
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tween stations, between samples from the same 
station, and between depths within single cores 
down to 18 ern. Consequently experimental re
producibility and replicability was poor. 
Denitrification of nitrate to the gaseous pro
ducts N20 and N2 was not detected in untreated 
sediments but was potentially very active when 
sediments were supplemented with organic carbon 
and nitrate. Reduction of the nitrate followed 
the sequence N0 3- ->-N0 2-->-N 20 ->-N 2 • 

Weathered Norman Wells crude oil, decane, dode
cane and hexadecane had no effect, stimulatory 
or inhibitory, on nitrogen fixation, denitrifi
cation or carbon dioxide evolution. Hexane 
caused partial inhibition of denitrification 
but not of nitrogen fixation, and 1,2,4-tri
methylbenzene caused complete inhibition of 
both nitrogen fixation and denitrification but 
only partial inhibition of C0 2 evolution. There 
was no evidence of utilization of any of the 
hydrocarbons tested during periods of over 30 
days under the experimental conditions employed. 

0955 LEGAULT, J. - 1976 
Wilderness, Ordeal in the jaws of the white 
bear; Outdoor Life, April 1976, pp. 69, 150, 
152, 154, 156. 
It seemed a bad dream, but then I realized the 
polar bear was going to crush my skull and I 
would die. 

0956 MacDONALD, S.D.- 1976 
Phantoms of the polar pack ice; AUDUBON, vol. 
78, no. 3, May 1976, pp. 2-19. 
Sculptured by summer's melting, gilded by the 
early winter sun, grounded ice floes near the 
shore of Seymour Island not only provide perches 
for adult ivory gulls but form protected pools 
where young birds can swim and feed. 

0957 MacDONALD, S.D. - 1977 
An Arctic Oasis; Nature Canada, July/September, 
pp. 4-6. 
Twenty-seven sites for ecological reserves 
have been identified in the High Arctic. None 
of them yet has the status of a protected area. 
This is a plea for ecological reserves in 
northern Canada. 

0958 MACPHERSON, A.H., WATSON, G.H., HUNTER, 
J.G., and HATFIELD, C. - 1972 

Potential effects on social values in wildlife 
and fisheries resources; in Proc. Can. Northern 
Pipeline Res. Conf., Feb. 2-4, 1972, Nat. Res. 
Counci 1 Can., Assoc. Com. on Geotech. Res., 
Tech. Memo No. 104, pp. 79-90. 
We foresee four kinds of potentially delete
rious effects on the social values in fish 
and wildlife resources arising from the con
struction of pipelines or, for that matter, 
any other massive and extensive engineering 
works. These are: 1) Alteration of habitat 
lowering its ability to support particular fish 
and wildlife resources; 2) Activity or terrain 
disturbance deflecting fish and wildlife from 
important migratory paths or routes; 3) Im
proved access to certain fish and wildlife 
populations facilitating unprecedented harvest 
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rates; and 4) Injudicious siting of oil pipe
lines with respect to pollution hazards. 
The kinds of information required to avert the 
above threats to northern wildlife and fish 
resource values include : (a) estimates of the 
comparative value of the various habitat units, 
lakes, rivers and landscape units, along the 
route, to the various fish and wildlife re
sources; (b) economic and social values of 
fish and wildlife resources of these units to 
local and to other Canadian people; (c) be
havioural characteristics of fish and wildlife 
in relation to disturbance and obstruction; 
(d) performance of particular northern fish 
and wildlife populations under increased har
vests; calculation of sustainable yields; and 
(e) effects of crude oil on northern fish and 
wildlife environments and populations. 
Studies in progress by Canadian Wildlife Ser
vice, Canadian Fisheries Service and Fisheries 
Research Board of Canada include : surveys of 
proposed and alternate routes in order to pro
vide advice to granting and regulatory agencies 
on the best alternatives; characteristics of 
the northern fauna~ again to provide advice 
concerning planning and technique; and esta
blishment of a data baseline by which to assess 
future environmental changes. 

0959 MALTBY-PREVETT, L.S . , BOYD , H., and 
HEYLAND, J.D. - 1975 

Observations in Iceland and Northwest Europe 
of Brant from the Queen Elizabeth Islands, 
N.W . T. , Canada ; Bird-Banding, vol . 20, no . 2, 
Spring 1975, pp. 155-161. 
Extensive ornithological surveys were initiated 
in the summer of 1973 on those islands in the 
Canadian High Arctic that are likely to be 
affected by well drilling and pipeline routes 
resulting from explorations for natural gas 
and oil. One of the projects involved a 
thorough investigation of the numbers and dis
tribution of Brant (Branta bernieZa) on Mel
ville Island and adjacent territory known 
collectively as the Queen Elizabeth Islands. 
To obtain data on the distribution of these 
Brant on their wintering areas, a number of 
geese were banded. This involved the capture 
of flightless young and molting adult geese 
by setting up a portable net corral and driv
ing the birds into it with a helicopter (Hey
land, 1970}. In 1973, only standard numbered 
aluminum leg-bands were used, but in 1974 
painted aluminum neck-collars were also placed 
on the birds . The collars were yellow with 
black lettering as developed by C. D. Macinnes 
et al (1969}. Table 1 records the extent of 
banding in 1973-74, and the numbers of Brant 
leg-banded by Heyland i n 1971 and 1972. 

0960 MANSFIELD, A.W . , SERGEANT, D.E., and 
SMITH, T.G. - 1975 

Marine Mammal Research in the Canadian Arctic; 
Fish. Mar. Serv., Tech. Report No. 507, 23 p. 
This report is a summary of research carried 
out on marine mammals in the arctic by the 
staff of the Arctic Biological Station. Con
tinuing programs and plans for future re
search are also described. 
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0961 MANSFIELD, A.W., SMITH, T.G. , and BECK 
B. - 1975 ' 

The Narwhal, Monodon monoeeros. in Eastern 
Canadian Waters; J. Fish. Res. Board Can . , 
vol. 32, no. 7, pp. 1041-1046. 
In the Pond Inlet area of Baffin Island in 
1963-65, 62 narwhals (Monodon monoceros) were 
caught in nets and examined . Growth layers 
occur in both the extruded tusk and in the 
embedded tooth. The few identifiable food re
mains in stomachs were of squid and Arctic cod. 
At birth, the calf measures about 160 em in 
length and weighs just over 80 kg. Fully 
grown fe~ales attain a length of 400 em and a 
weight of 900 kg. Males reach 470 em and a 
weight of 1600 kg. Calving is assumed to 
occur about once in 3 yr. A conservative es
ti~ate for the narwhal population of Canada 
and northwestern Greenland is approxi~ately 
10,000. Although the birth rate is unknown, 
it is assumed to be similar to that calculated 
for the closely related white whale; that is, 
about 9S. The maximum potential annual catch, 
based on the highest reported Canadian catch 
of 442 narwhals in 1957, combined with the 
Greenland catch of 135 and an assu~ed sinking 
loss of 50S, is about 1154. This is above the 
estimated annual production of 900. 

0962 MILLER, F.L . , and RUSSELL, R. H. - 1976 
Distributions , movements and nu~bers of Peary 
caribou and muskoxen on Western Queen Eliza
beth Islands, Northwest Territories, 1972-74; 
Env. Can., Can. Wildl . Serv . Report CWSC 2045, 
493 p., unpub . manuscript. 
We flew three late winter and three summer sur
veys of Peary caribou (Rangifer tarandus pearyi) 
and ~uskoxen {Ovibos mosehatus} on the western 
Queen Elizabeth Islands 1972-74. We flew stan
dard "transect census• strip surveys at mainly 
25S coverage using strips 1. 6 km wide. Tech
nical and weather delays prevented uniform 
coverage of the survey area . The results are 
comparable for Peary caribou but not for musk
oxen with a previous survey in 1961. Peary 
caribou have decreased since 1961 between 871 
and 1001 on all islands surveyed in 1972-74. 
There appeared to have been an increase in 
numbers of muskoxen between 1961 and 1973 with 
recolonization of Prince Patrick Island. In 
winter 1973-74 there was high mortality of 
muskoxen with an overall loss of 351. Eastern 
Melville Island especially the Dundas Peninsula 
is the heartland for caribou, some of which 
move to Prince Patrick to winter. We used 
aerial dye-spraying and subsequent locations 
of marked animals to document the inter-island 
movements. Southwestern Melville Island es
pecially the Bailey Point area is the heart
land for muskoxen. In su11mer 1974 more than 
25S of all Peary caribou and muskoxen estimated 
were on the Dundas Peninsula and Bailey ·Point 
areas respectively. The two areas are 6S and 
11 of the landmass of the western Queen Eliza
beth Islands respectively. 
On large islands caribou moved to high, dry 
sites on coastal areas in early spring and late 
su~mer : in the interior they showed a preference 
for drier sites intermediate in elevation. 
Muskoxen showed a year-round preference for 
well-vegetated sedge (Care: spp.} 11eadows and 



w~llow (Saliz spp.) slopes on Coastal sites at 
~ow elevations. Sunnertf~e •ovements to the 
interior were usually restricted to shores of 
watercourses and adjacent drainage slopes. 
Caribou group sizes were influenced by forage 
availability: relatively large aggregations 
form fn summer with favourable forage condi
tions but break up into s~all groups and sin
gles in winter. For muskoxen under average 
conditions the pattern of group sizes is oppo
site of that observed for caribou. but under 
severe nutritional stress the large winter 
groups split up. Most single muskoxen occur 
during the summer. 
The ~arked decreases in numbers are attributed 
to a combination of high winter mortality in 
some years and an overall low rate of births 
and recruitments between 1961 and 1974 for 
caribou. and at least 1972-74 for muskoxen. 
We believe a series of years with unfavourable 
snow and ice conditions made forage unavail
able and restricted. and thus caused the de
creases in nu~bers of both species . Currently 
nu~bers of both Peary caribou and muskoxen 
are dangerously low on the western Queen Eli
zabeth Islands--their conservation and pre
servation must be considered. 

0963 MILLER. F.L. • RUSSELL. R. H. • and GUNN. 
A. - 1976 

The Recent Decline of Peary Caribou on Western 
Queen Elizabeth Islands of Arctic Canada; in 
Proc. lOth Intern. Polar Meeting. German Soc . 
Polar Res . • Zurich. Switzerland. April 6-B. 
1976. pp. 17-21. 
The nu~bers and distributions of Peary cari
bou (Rangifer tarandus pearyi) on western 
Queen El i zabeth Islands. Northwest Territories 
were determined by aerial surveys based on a 
standard census strip method. Surveys were 
flown in March-April and July-August periods 
in 1972. 1973. and 1974. Comparison of the 
1973 and 1974 surveys with those results of 
a co~parable survey in 1961 showed an overall 
decline of 89S in numbers of caribou between 
1961 and 1974. Percentage reduction of cari
bou numbers from 1961 to 1974 followed a west
east gradient on the three major islands. 
Prince Patrick 72S. Melville 87%. and Bathurst 
92S. The marked decrease in nu~bers of cari
bou is attributed to a combination of high 
winter mortality in some years and an overall 
low rate of births and recruitment from 1961 
to 1974. 

0964 NETTLESHIP. D. N. • and SMITH. P.A. - 1975 
Ecological sites in northern Canada; Can. 
Co~m. I . B. P. Panel 9. Nettleship & Smith. eds. 
331 p. 
This volume includes a listing of 71 biologi
cally important areas in the Canadian North 
which the members of CCIBP-CT Panel 9 feel 
should be given a high level of consideration 
for protection. special management. or study . 
Although these sites have not all been re
viewed in consultation with the development 
companies and the native groups which have 
given their approval in principle to the con
cept of an Ecological Sites system for the 
North. they do represent the present views 
and efforts of a diverse group of scientists. 
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experts. and leaders who make up the Panel 
~embership. and of the many individuals and 
organizations who have been consulted. The 
bibliographies provide more detailed documen
tation and comprise the most extensive source 
of references in existence on these biologi
cally important areas. 
The general purpose of this volume. therefore. 
is to assist in land-use planning on the na
tional and territorial levels. While develop
ment continues throughout the North. biologi
cal and conservation interests have not always 
been adequately represented. Even planners 
and developers have complained that up to now 
little or no relevant. factual information on 
northern renewable resources was on hand and, 
where data were available. planners usually 
found them incomprehensible because the writ
ing was too technical or full of scientific 
jargon. 
Consequently. our main purpose was to collect 
all the pertinent references and unpublished 
data on sites identified by the CCIBP-CT as 
being representative of the Ar ctic. and to 
summarize the information on a local basis 
and in a form usable by land-use planners and 
other decision makers. both public and private. 
A second important purpose was to suggest pre
liminary guidelines for the protection of 
specific sites and to develop broader guide
lines that would indicate potential problems 
and options which would be valuable in the 
selection of alternate areas by othe r legitimate 
users of norther n resources. We hope that 
these guidelines may curtail excessive or un
necessary destruction of valuable and unique 
biological communities and ecosystems . 
In essence. this book is an attempt to aid 
developers and development-oriented agencies 
in their planning. as well as to provide a 
program for habitat preservation in northern 
Canada . It will provide a means by which con
servation planning and thinking can enter easily 
into land-use decision-making processes in 
arctic regions, and will ensure that renewable 
resource conservation is no longer considered 
of secondary importance. or not considered at 
a 11. 

0965 NETTLESHIP. D. N. - 1976 
Census techniques for seabirds of arctic and 
eastern Canada; Env. Can . , Wildlife Service 
Occasional Paper No. 25, 33 p. 
This paper reports on the va r ious census tech
niques that have been used and tested during 
a lengthy study of the breeding and pelagic 
distributions of seabirds in the western North 
Atlantic and adjacent parts of the Arctic Ocean 
by the Canadian Wildlife Service's program 
"Studies on northern seabirds". Emphasis is 
on census techniques used to estimate popula
tion size and monitor changes in bird numbers 
at colonies of individual species within the 
famil i es Procellariidae, Hydrobatidae. Suli
dae. Phalacrocoracidae, Laridae. and Alcidae . 
The methods employed for gathering quantitative 
information on bird numbers at sea are also 
briefly reviewed. 
The i~mediate purpose of this manual is to 
atte~pt to standardize census procedures used 
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by investigators in the study region, in the 
hope that the techniques will be sufficiently 
precise to measure real changes in numbers 
within individual colonies and be sufficiently 
rigid to reduce observer error to a minimum, 
thus making the data more valuable in identify
ing substantial numerical changes and geogra
phical shifts of species populations . The 
~ethods described are group-specific, not 
species-specific, in that the census proce
dures outlined can be extended to species 
breeding in similar situations or habitats in 
other geographic areas. 

0966 NETTLESHIP, D. N. - 1976 
Seabird resources of eastern Canada: status, 
problems and prospects; presented at Canadian 
Nature Federation's Sym; "Canada's Endangered 
Species", Studies on northern seabirds , No . 
45, Can . Wildl. Serv. unpublished report, 
46 p. 
Some seabirds are showing marked changes in 
status which are believed to be caused by 
widespread industrial expansion and resource 
development in both Atlantic Canada and the 
eastern Canadian Atctic. This paper reviews 
the distributions, status, problems and pro
spects of the major colonial species breeding 
in eastern Canada. It identifies the general 
nature and source of some of the ~ain threats 
to seabirds both as a group and to individual 
species. These threats include human acti
vities such as oil pollution, fisheries de
velopment, incidental kill of birds in fish
nets, toxic chemical pollution, mineral deve
lopments, and disturbance af breeding sites by 
animals and man. It is concluded that pollu
tion of the seas by oil poses the largest 
single threat to seabirds at the present time. 
Oil pollution is widespread and likely to in
crease at an alarming rate in both temperate 
and arctic regions of Canada from the develop
ments of offshore oil, where the potential 
for disastrous accidents is high because in
formation, skills, technology and conditions 
for safe underwater drilling are limited . Popu
lations of certain species in eastern Canada 
are more i~mediately threatened by these 
activities and should be given first conside
ration for protection and conservation . Such 
species include Northern Fulmar, Gannet, 
Razorbill, Common Murre, Thick-billed Murre, 
and Atlantic Puffin. The immediate needs are 
for the planning of a conservation policy and 
for the identification of processes by which 
this endangered seabird resource can be pro
tected and maintained. Secondly, stringent 
government legislation is required to regulate 
and control the exploration and exploitation 
of offshore oil developments and tanker tran
sport of petroleum, both in territorial waters 
and on the high seas. Recommendations and 
priorities for further planning and study are 
made. 

0967 NETTLESHIP, D.N. - 1976 
Studies of seabirds at Prince Leopold Island 
and vicinity, Northwest Territories; preli
~inary report of biological investigations; 
Env . Can., Can. Wildl. Serv. Studies on nor
thern seabirds, unpublished report No. 40, 
24 p. 
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This interim report gives provisional findings 
and views of the biological team based on field 
work at Prince Leopold Island, N.W.T . , May to 
September 1975, They are necessarily provi
sional because many of the records have yet 
to be analyzed. 
The status (breeding population size), use of 
habitat (distribution}, phenology of breeding, 
breeding performance and food preferences were 
studied for five species of seabirds (Northern 
Fulmar FuZmarus gZaciaZis, Glaucous Gull Larus 
hyperboreus, Black-legged Kittiwake Rissa tri
dactyla, Thick-billed Murre Uria Zomvia and 
Black Guillemot Cepphus grylZe) on the cliffs 
and adjacent waters of Prince Leopold Island 
during the 1975 breeding season. The purpose 
of the study, current state of knowledge of 
seabird populations in the region, description 
of the study area and methods and approach are 
outlined briefly. 
Provisional findings are summarized and dis
cussed in order to show the types of popula
tion parameters measured at Pri nce Leopold Is
land and permit input regarding possible 
approaches of investigation in the future. It 
is believed that, after completion of the analy
sis of the 1975 summer's records, the data will 
show population perforMance of four of five 
seabird species breeding at Prince Leopold Is
land (studies of Black Guillemots were limited 
to breeding distribution and population size) 
and determine the importance of Barrow Stra i t 
and associated waters for successful breeding. 
Preliminary results indicate that Barrow Strait 
has a relatively high density of fish food 
which is critical to the nutritional require
ments of a large proportion of the total sea
bird population, especially Thick-billed Murres 
during the chick-rearing period when the demand 
for food is greatest. Implications of these 
findings are discussed . 
It is concluded that at least two additional 
seasons of similar observations are necessary 
to determine the average performance and varia
tion between years of accurately measurable 
population parameters such as population sizes, 
timing of breeding, hatching and fledging suc
cess, food types and feeding frequencies, 
fledging periods and growth rates of chicks, 
which can then be used to assess the impact 
of disturbances in the marine environment from 
industrial developments. It is also emphasized 
that much more work needs to be done on the 
identification of precise feeding areas and 
general water habitat usage by birds in Barrow 
Strait (most of which breed at Prince Leopold 
Island) both geographically and chronologically. 
These types of data (pelagic distribution of 
seabirds) can only be investigated by syste
matic coverage by helicopter of permanent ma
rine transects over the open water areas of 
Barrow Strait at intervals through the breed
ing season which will require a considerab l e 
increase in funding. 
Finally, it is clear from the analysis of 1975 
data that a thorough understanding of popula
tion performance at the major breeding site 
(by a monitoring system sensitive enough to 
measure changes in levels of iMportant popula
tion parameters) and of the distribut i on of 
birds in associated open water areas (pelagic 



distribution of seabirds in space and time) 
is required if we are to determine the ecolo
gical requirements of seabirds in the region 
and be able to assess the impact of industrial 
expansion. 

0968 NETTLESHIP, D. N., and GASTON, A.J. -
1977 

Identity, abundance and patterns of distribu
tion of populations of seabirds in Western 
Lancaster Sound and Barrow Strait, Northwest 
Territories; Final Report to the Arctic Is
lands Pipeline Pro., Studies on northern sea
birds, No. 50, Can. Wildl. Serv. unpublished 
report, 76 p. 
Features of the distribution, use of water ha
bitats and foraging range were studied for the 
four major species of seabirds (Northern Ful
mar Fulmarus gZaaiaZis, Black-legged Kitti
wake Rissa tridactyla , Thick-billed Murre 
Uria lomvia, and Black Guillemot Cepphus 
grylZe) breeding in a 24000 km 2 area of Bar
row Strait and western Lancaster Sound during 
the 1976 summer season. A large proportion of 
the more than one million seabirds that re
produce in the survey area each su~~er nest at 
one location, Prince Leopold Island: 100% of 
murres, 95% of kitt i wakes, at least 40% of 
guillemots, and 40% of ful~ars. Five sets of 
aerial surveys were conducted over all marine 
waters between latitude 7303g• and 7500S'N 
and longitudes 87000' and g5 lO'W (i.e., sur
vey area) in August and September to determine 
the distribution of seabirds and to identify 
areas which were important to them for feeding 
during the crucial period when chicks were 
being reared. 
A total of 18616 birds of 13 species were re
corded in 6455 km of transects . Ninety-eight 
percent of all birds observed belonged to the 
four major species breeding in the Barrow 
Strait area. The distributions of all species 
were highly non-random with a significant ten
dency for all species to occur at higher den
sity in coastal than in off-shore waters. In 
coastal waters, species distributions were 
further clumped with major concentrations ~ost 
often occurring in bays or waters where there 
was land-fast ice and where strea~s or rivers 
flowed into the sea. The concentration of 
Polar Cod Boreogadus saida in these estuarine 
water habitats for spawning is believed to be 
responsible for the high numbers of feeding 
birds associated with such sites, as this fish 
species forms a major portion of the summer 
diet of most seabirds in the region. 
The Northern Fulmar was the ~ost numerous spe
cies in the survey area, comprising 55% of 
all birds seen, and foraged over much greater 
distances than other species. Black-legged 
Kittiwakes were more frequent on coastal than 
offshore transects on all surveys usually for
aging within 48 km of Prince Leopold Island, 
though large numbers were seen as far as 96 
km from the colony. Thick-billed Murres 
showed a relatively dispersed feeding pattern 
on the open sea with a foraging range up to 
112 km from the breeding colony. They showed 
an abrupt shift in preferred feeding area be
tween 2 and 6 August probably due to heavy 
accumulations of pack-ice along the north 
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coast of Somerset Island where they had pre
viously concentrated for feeding. Some Black 
Guillemots were restricted to coastal waters 
where they were breeding, but birds from the 
large population at Prince Leopold Island for
aged away from the colony at a considerable 
distance, at least as far as the northeast 
coast of Somerset Island to Garnier Bay, 55 km 
away. 
On the basis of survey observations, and ob
servations made on Prince Leopold Island in 
1975 and 1976, the most important aspect of 
the conservation and management of the seabird 
fauna and its habitats is the protection of 
critical feeding areas and breeding sites. The 
concentrating of birds near the mouths of only 
a small number of bays and estuaries, where 
Polar Cod are likely to be most abundant, sug
gests that food availability is very limited 
and is a ~ajor deter~inant in the way that sea
bird populations selectively use habitat types. 
Such feeding areas are extremely vulnerable to 
industrial activities and should be carefully 
protected. Any environmental changes fn these 
bays and inlets. man-made or natural. could 
cause severe reductions in the abundance and 
accessibility of Polar Cod which would undou
btedly lower seabird productivity in the Bar
row Strait area. 
The site ~ost i~mediately threatened by the 
proposed route for a gas pipeline is Cunning
ham Inlet, Somerset Island. Construction, 
operation and associated pollution and dis
turbance will adversely affect seabird popu
lations and their food resources, as will any 
~an-~ade alteration in patterns of water flow 
and run-off from adjacent lowlands. 
Further studies are required to determine pat
terns of habitat usage and nutritional re
quire~ents of seabirds throughout the breeding 
season. Detailed information on changes and 
shifts of preferred feeding areas both within 
a single season and from year to year is neces
sary if effective management of this seabird 
resource is to be achieved. 

0969 NORCOR ENGINEERING AND RESEARCH LIMITED 
- 1975 

The interaction of crude oil with arctic sea 
ice; Beaufort Sea Technical Report No. 27, 
December 1975, 202 p. 
The principal objectives of the study were to 
assess the impact of an offshore oil well blow
out on the thermal regime of the Beaufort Sea, 
and to evaluate potential countermeasure tech
niques. 
The main program, which consisted of nine con
trolled discharges involving 54m 3 (ll,goo 
gallons) of crude oil, was undertaken in a 
small bay 20 km to the south west of Cape 
Parry (7QOQ2'N, 124053'W). Two types of crude 
were injected under the ice at various stages 
of growth, between October 1974 and May 1975. 
The initial spreading and entrainment was do
cumented by means of divers and a remote video 
system. An array of eleven point thermistor 
chains was logged hourly to assess the rate of 
migration and the effect of the oil on the 
the~al regine of the sheet. Oil, water and 
ice samples were recovered at regular inter-
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vals to determine the degree of weathering 
and dissolution of the oil. Detailed radia
tion studies were undertaken in the spring to 
assess the impact of surface oil on ice deple
tion. As well, two small discharges were con
ducted 30 k~ north of Cape Parry in April 
1975, to determine the i~portance of currents 
on the transport of oil under solid ice cover. 
The oil was injected under the fee in the pre
sence of a 10 em sec·• current, and the move
ment documented by means of divers. 
When oil is released in the water column, 1t 
rises towards the surface in a conical shaped 
plume. The oil tends to be unstable, and 
breaks into small spherical particles of about 
1 em in diameter or less. On striking the 
underside of the ice, the oil radiates outward, 
progressively filling depressions in the sheet. 
Since most crudes naturally form sessile drops 
at an ice-water interface, the minimum oil 
film thickness is about 0 . 8 em. Spherical 
drops of a lesser diameter can exist, but 
this normally only occurs near the periphery 
of the contaminated area, where the probability 
of collision with other drops is small. The 
maximum film thickness is controlled by the 
depth of depressions, or variation in fee 
thickness, which is typically about 20 per
cent of the average ice thickness. Within a 
matter of hours of the oil coming in contact 
with the ice, a lip of ice forms around the 
lens, preventing horizontal movement. During 
the depth of winter, a new layer of ice forms 
beneath the oil within several days. Once en
trapped, the oil is stabilized until spring. 
The properties of the oil remain unchanged and 
there is little evidence of weathering or de
gradation. 
Throughout the winter, the oil only penetrates 
between 5 and 10 em into the loose skeletal 
layer. As the sheet begins to warm in the 
spring, activity intensifies in the brine 
channels and the oil begins to migrate upward. 
Initially the movement is slow; typically in 
the range of 15 to 20 em during the months of 
February and March. The rate of migration in
creases with the level of solar radiation and 
the ambient air temperature. Oil released in 
late April under 150 em of ice, was detected 
on the surface within one hour. 
On reaching the surface of the ice, the oil 
saturates the snow cover, and substantially 
reduces the albedo. This causes an increase 
in the level of absorbed solar radiation, 
which accelerates the process. Oiled melt 
pools quickly develop. The albedo of an oil 
film on water is about one quarter that of 
oiled snow, and consequently the melt is fur
ther accelerated. Oil is splashed on the 
surrounding snow by wind and wave action, and 
the pools gradually enlarge until intercon
nected. New oil is continually being released 
until the melt reaches the initial level of 
the oil lens. Once melt holes develop and 
surface drainage patterns are established, the 
sheet rapidly deteriorates. Depending on the 
nature and location of the sheet, oiled areas 
are likely to be free of fee between one and 
three weeks earlier. 
A variety of clean-up techniques were investi
gated and in situ burning was found to be 
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both the most efficient and effective. A mini
mum film thickness of about 0.5 em was required 
to sustain combustion. Even when heavily wea
thered, most films could be ignited by sprink
ling gasoline on a piece of paper towel. Be
tween June 7 and July 17, 1975, four burns on 
were conducted in the study area. On the first 
burn approximately 20 m3 or 90 per cent of the 
oil on the surface was removed . The effective
ness of successive burns decreased, due to the 
reduction in film thickness. Of the 54 m3 of 
oil discharged, approximately 15 m3 evaporated 
naturally, and 33 m3 was removed by burning. 
About 5 m3 of residue was manually recovered 
from the ice. This proved to be a very costly 
and labour intensive operation. Less than 
three per cent of the oil reached the shore, 
of which one third was recovered. 
In an effort to determine the impact of the 
tests, detailed physical and biological studies 
were conducted prior to the first discharge, 
and after the clean-up. With the exception 
of a very light oiling of the shingles in the 
tidal zone over about 900 m of shoreline, there 
was no evidence of oil in the water column, or 
deleterious effects on the marine ecosystem. 

0970 PARKER, G.R., THOMAS, D.C., BROUGHTON, 
E., and GRAY, D.R. - 1975 

Crashes of muskox and Peary caribou populations 
in 1973-74 on the Parry Islands, Arctic Canada; 
Env. Can., Can. Wildl. Serv. Progress Notes No. 
56, December 1975, 10 p. 
Muskox (Ovibos moechatus) and Peary caribou 
(Rangifer tarandue pearyi) populations on eas
tern Melville, Bathurst, and Byam Martin is
lands declined sharply in the winter 1973-74. 
A study of caribou from those islands in March 
and April 1974 revealed that they (1) were in 
poor physical condition, (2) had an extremely 
low pregnancy rate, 7. 1~. (3) had no indica
tions of debilitating diseases, and (4) were 
utilizing habitats where the snow was rela
tively shallow. Fat in marrow from one-half 
of the femurs from muskox carcasses found on 
Bathurst Island in the following sum~er was 
below 1%. Of 48 recently-dead muskoxen found 
on Bathurst and eastern Melville Islands and 
whose ages were determined, 27 (56%) were over 
10 years of age, one was 9 years old and the 
rest were less than 3 years old. Males com
prised 69% of the 42 muskoxen of identified 
sex. 
Severe snow storms which produced hard dense 
drifts occurred in September and November of 
1973. Meteorological records show a record 
snow depth for Resolute Bay in early spring 
1974, and we believe that extreme winter con
ditions were the main cause of the crash. 

0971 PERCY, J.A. - 1975 
Ecological physiology of arctic marine inverte
brates. Temperature and salinity relation
ships of the amphipod Onisimue affinie H.J. 
Hansen; J. exp. mar. Biot. Ecot., vol. 20, 
pp. 99-117. 
Effects of temperature and salinity upon the 
survival. locomotion and metabolism of the 
Arctic marine amphipod Onisimue affinie H.J. 
Hansen have been investigated. The LD 50 for 



temperature is~ 18. 7°C. The metabolic rate
temperature curve shows a distinct plateau of 
relative temperature insensitivity the position 
of which varies seasonally to include a lower 
temperature range in winter than in su~mer. 
Similar shifts in the plateau can be induced 
in the laboratory by acclimating the animals 
at su~mer- and winter-like temperatures. 
Optimal locomotory activity was between 5° and 
soc and included a combination of swimming and 
crawling. Above 12oc the swimming component 
was increasingly inhibited. 
Onieimua is euryhaline and appears to be most 
successful in brackish water habitats. It 
tolerates elevated salinities better at low 
temperatures. The ~etabolic rate varies in
versely with salinity during short-term expo
sures, but, if the animals are pre-adapted to 
the experimental salinities for 10 days, the 
metabolic rate is essentially independent of 
salinity between 10°/00 and 250/oo. 
The significance of these physiological res
ponses in relation to the general ecology of 
the species is discussed. 

0972 PERCY, J.A., and MULLIN, T.C. - 1975 
Effects of crude oils on arctic marine inver
tebrates; Beaufort Sea Technical Report No. 
11, December 1975, 167 p. 
Recent developments in the Canadian Arctic 
have made it increasingly clear that our pre
sent understanding of both short and long
term consequences of oil pollution upon Arctic 
~arine ecosystems is far from adequate. It is 
generally conceded that recovery from a severe 
ecological d .. isturbance would be a lengthy pro
cess in the ·Arctic. This study addresses it
self primarily to the question of just how 
susceptible certain invertebrate components 
of the marine inshore ecosystem are to signi
ficant disruption by oil pollution. 
Physical and biological variables that are 
likely to play an important role in modifying 
the ecological impact of a spill are discussed 
briefly. Marine organisms may encounter vary
ing concentrations and forms of crude oil de
pending upon habitat and circumstance. Oil
animal interactions in three distinct habitats 
are considered, namely, the sub-ice, the neri
tic and the benthic habitats. Biological 
effects of three general types are examined; 
short term lethal effects, sublethal physio
logical effects and sublethal behavioral 
effects. Considerable variability in the 
responses of different species occurred in 
all three categories. 
Lethal toxicity studies indicate a relatively 
high tolerance level for crude oil among most 
of the species examined. However, a closer 
examination of the more subtle sublethal 
effects suggests that the oil is not as benign 
as it first appears. Activity and metabolism 
may both be severely impaired by exposure to 
relatively low oil concentrations. Potential 
ecological consequences of such sublethal 
physiological effects are discussed. 
Behavioral studies were carried out to inves
tigate the responses of several species to the 
presence of crude oil masses, crude oil tainted 
food and crude oil contaminated sediment. None 
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of the species examined were attracted by the 
oil . Some species such as Onieimus avoided 
oil masses, rejected oil-tainted food and pre
ferentially selected uncontaminated over con
taminated sediment. In contrast, other species 
such as Meaidotea were strictly neutral; there 
was no attraction to or repulsion froM oil 
masses, tainted food was consumed almost as 
readily as untainted and the ani~als did not 
differentiate between contaminated and uncon
taminated sediment. Possible long-term eco
logical consequences of these behavioral res
ponses are discussed in detail. 

0973 PERCY, J.A. - 1976 
Responses of arctic marine crustaceans to crude 
oil and oil-tainted foods; Environ. Pollut., 
vol. 10, pp. 155-162 . 
The responses of several arctic marine crusta
ceans to oil masses and oil-tainted food have 
been investigated. None of the species were 
attracted to crude oil. Amphipods tended to 
avoid oil masses; however, the response was 
significantly diminished if the oil was weathe
red or if the animals were pre-exposed to light 
crude oil emulsions. Untainted food was pre
ferentially selected over oil-tainted food. 
In contrast, an isopod was generally neutral to 
the presence of oil masses and consumed oil
tainted food as readily as untainted ~aterial. 

0974 PERCY, R. - 1975 
Fishes of the outer Mackenzie Delta; Beaufort 
Sea Technical Report No. 8, December 1975, 
114 p. 

Baseline infor~ation was gathered in 1974 and 
1975 on 23 species of freshwater, anadromous 
and marine fishes in the outer Mackenzie Delta 
and nearshore Beaufort Sea. The biological 
data presented include numerical abundance, 
summer and winter distributions, nursery areas, 
food habits, migration and age-length relation
ships . 
The possible impact of offshore exploratory 
drilling to the fish resources is discussed. 
Although the major impact would arise from an 
oil well blowout, the cumulative effects of 
other disturbance factors, such as seismic ac
tivity, disposal of drilling fluids and "house
keeping waters" will also be significant over 
the long term. 
An effective program of monitoring studies for 
the renewable resources is essential to faci
litate the identification and resolution of 
potentially dangerous environmental problems 
at the earliest possible stage. 

0975 RICHARDSON, W. J., MORRELL, M. R., and 
JOHNSON, S.R. - 1975 

Bird migration along the Beaufort Sea Coast: 
radar and visual observations in 1975; Beaufort 
Sea Technical Report No. 3c, December 1975, 
1 31 p. 

Bird distribution within and the patterns and 
timing of movements over the south-central 
Beaufort Sea and northern Yukon were studied 
from 9 May to 9 July 1975. Three techniques 
were used: 1) near-continuous ~onitoring by 
the Komakuk, Y.T., DEW radar of the distribu
tion, flight paths, and relative numbers of 
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birds aloft within 74 km of Komakuk; 2) syste
matic daily observations of migrating and 
local birds at two sites on the Yukon coast-
Ko~akuk and Clarence Lagoon (see Johnson et 
aZ.. In Press); and 3) aerial surveys of 1 engths 
326-694 km of the south-central Beaufort Sea 
on seven dates. 
Three mafn classes of ~ove~ent were recorded 
by radar: eastward, westward, and northeast
ward . 

0976 RIEWE, R.R. - 1975 
The Hfgh Arctic Wolf in the Jones Sound Region 
of the Canadian High Arctic; Arctic, vol. 28, 
no. 3, pp. 209-212. 

0977 RUSSELL, R.H., and EDMONDS, E.J. - 1977 
Report on Caribou (Rangifer tarandue) and Musk
oxen (Ovibos moschatus) habitat studies on 
Prince of Wales and Somerset Islands and 
Boothia Peninsula, 1975 and 1976; Env. Can., 
Can. Wildl. Serv. Completion Report for Pro
ject TEP-4-1, Arctic Islands Pipeline Progra~. 
March 1977, 69 p. , 
Studies of habitats of caribou (Rangifer tara
ndus pearyi and R.t. groenlandicus) and musk
oxen (Ovibos moschatus) along the proposed 
pipeline route between Resolute Bay and Spence 
Bay, Northwest Territories, were carried out 
in 1975 and 1976 by the Canadian Wildlife Ser
vice . Emphasis in 1975 centered on Somerset 
Island, portions of which are considered vital 
caribou range by Resolute Bay Inuit. The 
studies were expanded in 1976 to include Prince 
of Wales Island and northern Boothia Peninsula . 
With the decline of Peary caribou on Bathurst 
Island (Parker et al. 1975, Miller and Russell 
1976), the Inuit of Resolute Bay have shifted 
their caribou hunting fro~ Bathurst to Somer
set and Prince of Wales islands. Boothia 
Peninsula has long been a traditional hunting 
ground of Spence Bay Inuit. Although not cur
rently harvested the muskoxen population of 
Prince of Wales Island is potentially valu
able as a source of protein and wool. 
Prior to AIPP, very little was known regard
ing what constituted important seasonal cari
bou and muskoxen habitats. The locations of 
critical habitats were also largely unknown. 

0978 SAMUEL, W. M., and GRAY, O.R. - 1974 
Parasitic infection in muskoxen; J. Wildt. 
Manage . , vol. 38, no. 4, October 1974, pp. 
775-782. 
A study of the parasites of muskoxen (Ovibos 
moschatus) was conducted from June 1969 to 
August 1972. Fecal samples were examined 
from 101 captive and 216 wild muskoxen from 
11 regions in the United States (Alaska}, 
Canada {Alberta, Northwest Territories, and 
Quebec), and Norway; eggs and oocysts of 
eight genera of parasites were found. Two 
additional genera were recovered during nec
ropsy of six muskoxen. Capillaria sp. and 
Trichuris sp. were found only in captive 
muskoxen suggesting acquisition of infection 
from domestic or other captive ruminants. 
Monie~ia sp. was found commonly only in wild 
muskoxen suggesting successful control of 
this parasite through use of anthelmintics. 
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Moniezia sp. and Eimeria spp. were most pre
valent in calves. Prevalence of most parasites 
was low in March and October, high in June and 
July. Parasites may pose a problem for captive 
muskoxen used in domestication and transplant
ing projects due to acquisition of new para
sites and/or the increase in numbers of exist
ing parasites. 

0979 SCHWEINSBURG, R.E., and STIRliNG, I. 
- 1976 

More research needed to minimize conflicts be
tween men and polar bears; Oil~eek, vol. 27, 
no. 5, pp. 54-55 . 

0980 SEARING, G.F., KUYT, E., RICHARDSON, 
W. J., and BARRY, T.W. - 1975 

Seabirds of the southeastern Beaufort Sea; 
aircraft and group observations in 1972 and 
1974; Beaufort Sea Technical Report No. 3b, 
December 1975, 257 p. 
Data on the distribution and movements of sea
birds and other birds in the southeastern Beau
fort Sea area were gathered during 1972 and 
1974. Data collected during offshore aerial 
surveys conducted over the Beaufort Sea dur
ing 1974 were analysed in relation to ice
cover conditions; the results of such analyses 
indicated the distributions and movements of 
birds offshore during a year of above-average 
ice cover. It was found that the distributions 
of most species are related to the amount of 
ice cover present and that birds generally 
prefer areas of at least partly open water. 
Maps of species distributions and abundances 
in relation to ice-cover conditions were pre
pared for offshore areas . 
Densities were calculated for all species and 
species groups observed during aerial transect 
surveys. Densities of ducks were found to de
crease radically after June; it was speculated 
that this decrease was related to the timing 
of the initiation of nesting activities, at 
which time ~any ducks move ashore. An over
abundance of males in the male/female ratio of 
eiders remaining offshore after June supported 
this speculation. 
Shipboard observations were also planned for 
1974, but due to the extensive ice cover, 
movement by boat was possible only in the Mac
kenzie Delta area. Shipboard observations in 
the study area were made during only two days. 
Aerial surveys conducted over the coastal Beau
fort Sea area during 1974 provided information 
on the distribution of some avian species along 
the 7oast and in different habitat types. 
Mult1ple regression analysis techniques were 
applied to the results of these surveys in 
order to develop prediction equations for the 
number of individuals and number of species 
occurring on various waterbodies along the 
coast of the Beaufort Sea; these equations were 
based on the following variables: date, water
body type, distance from the coast, and water
body size. 
The results of migration watches conducted dur
ing 1972 along the coast, primarily during 
fall, provided a gene~al overview of the migra
tional patterns along the coast of many of the 
species present in the Beaufort Sea area. These 



data are presented in relation to the wind 
conditions that prevailed. Birds that were 
migrating into headwinds were observed more 
frequently and in greater numbers than were 
birds that were migrating with tailwinds. Rea
sons for this apparent relationship between 
migrating birds and winds are considered. The 
li~itations of ~igration watches of this type 
are discussed. The data were su111marized and 
analysed on a species-by-species basis and 
are presented in an annotated list of species. 

0981 SERGEANT, D. E., and BRODIE, P.F. - 1975 
Identity, Abundance, and Present Status of 
Populations of White Whales, Delphinapterus 
leucas, in North A~erica; J. Fish. Res. Board 
Can., vol. 32, no . 7, pp. 1047-1054. 
White whales, Delphinapterus Zeucas, in the 
North American arctic number at least 30,000 
animals. largest herds identified are about 
10,000 ani111als in western Hudson Bay, at least 
as 111any in lancaster Sound, and at least 5000 
su111111ering in the Beaufort Sea. Hunting in the 
Canadian arctic has decreased in the last de
cade from 1000 or more to about 500 annually 
and is clearly well below sustainable yields 
except in one locality, Cumberland Sound, 
where the local population of white whales 
has never recovered fro111 historic depletion. 
The species is most vulnerable when concentra
ted in river estuaries in summer, probably for 
reproduction. The species' range has shrunk 
in the St. lawrence estuary, a change that 
can be associated with hydroelectric develop
ments in the last decade. The effects of oil 
exploration, drilling, and island building in 
shallow water in the Mackenzie Delta are under 
study, and developments in oil and gas could 
have an influence on other populations in the 
Canadian arctic. Tourism related to this 
species is increasing, without undue distur
bance to date. 

0982 SMITH, P., and STIRLING, I. - 1976 
Resume of the trade in polar bear hides in 
Canada, 1974-75; Env. Can., Can . Wfl dl. Serv. 
Progress Notes No. 66, August 1976, 7 p. 
In 1974-75, the six auction houses dealing in 
Canadian polar bear hides handled si111ilar nu
mbers of hides as in the past two years. There 
was a 46% decrease in the number of new hides 
shipped to the auction sales in 1974-75 be
cause of the large number of unsold hides 
remaining from the previous season. The 
Japanese were still the principal buyers. The 
average price received by the auction houses 
showed a 60% decrease from 1973 - 74 levels. 
The average prices received by the native 
hunters did not decrease to the same extent 
which may be a reflection of the increase in 
local sales. Only two settlements offered a 
sport-hunt and only two of a possible four 
bears were taken. A summary of the polar 
bear kills and quotas by jurisdiction is pre
sented. 

0983 SMITH, T.G. - 1975 
Parameters and dynamics of ringed seal popula
tions in the Canadian Eastern Arctic; in Rapp . 
P.-v . Reun. Cons. int. Explor. Mer, vol. 269, 
pp. 281-295. 
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Ffeld work for this study was begun in 1966 
and was terminated in 1970. Two contiguous 
hunting areas of the east Baffin Island coast 
were studied, Home Bay and Cumberland Sound. 
Each area contains an Eskimo village which de
pends mainly on the ringed seal as a cash crop 
and as the most constant source of protein for 
hu~an consumption . In Cu111berland Sound the 
Eskimos are also able to kill approximately 
2000 harp seals each summer which adds a con
siderable sum to their cash income. 
The basic biology and life history of the 
ringed seal has been well described by Mclaren 
(1958a). Although additional data have been 
gathered on age determination, growth, and re
productive biology, this paper deals specifi
cally with population statistics and dynamics. 
A discrete deterministic model was constructed 
which allowed a comparison of the dynamics of 
the exploited populations with the intrinsic 
rates derived from a hypothetical unhunted 
stock. This resulted in the calculation of 
mini~um sustainable yields, which can be used 
if manage~ent of these stocks beco~es neces
sary. 

0984 SMITH, T.G. - 1975 
Rough-legged Hawks, Buteo Zagopus (Pontoppidan) 
as Carrion Feeders in the Arctic; Can. Field
Naturalist, vol . 89, p. 190 . 

0985 SMITH, T.G., and ARMSTRONG, F.A.J. -
1975 

Mercury in Seals, Terrestrial Carnivores, and 
Principal Food Items of the Inuit. from Hol~an, 
N.W.T . ; J. Fish . Res. Board Can., vol. 32, no. 
6, pp. 795-801. 
Total mercury analyses were made on liver and 
muscle of ringed and bearded seals, of caribou, 
and on muscle of Arctic char (the principal 
items in the diet of local people), of Arctic 
fox and sledge dogs (which feed mostly on 
ringed seal) and on wolves (predacious on 
caribou). About half of the 123 samples were 
also analyzed for methyl mercury, and some for 
selenium. 
Ringed seals showed mean total mercury levels 
of 27 ppm in liver and 0.73 in ~uscle. Bearded 
seals showed 143 in liver and 0.53 in muscle. 
In the livers, methyl mercury was a small frac
tion of the total, being 5.6% in ringed and 
0.38% in bearded seals. There were positive 
and significant correlations of mercury content 
with age and body weight. In Arctic char, mean 
total mercury was 0.049 ppm. and in caribou 
0.20 in liver and 0.017 in muscle. In Arctic 
fox, values for liver and muscle were 0.77 and 
0.32, and in sledge dogs 11.5 and 0.79 ppm. 
Seals form only part of the diet of the local 
people. Blood mercury levels have been reported 
for this community as being above average though 
not dangerously so. A change in diet, such as 
increased consumption of seals, might change 
this. 

0986 SMITH, T.G., and GERACI, J.R.- 1975 
The effect of contact and ingestion of crude 
oil on ringed seals of the Beaufort Sea; Beau
fort Sea Technical Report No. 5, December 1975, 
66 p. 
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The ringed seal, Phoca hispida, 1s the most 
abundant and widely distributed of the marine 
mammal species present in the Beaufort Sea. 
Because it is available to the Inuit (Eskimo) 
throughout the year, it has always been the 
basis of the coastal economy. In ~odern 
times it provides cash income from the sale 
of seal pelts, and is an important and con
stant source of food. In Canada the natives 
of Sachs Harbour, Paulatuk, Tuktoyaktuk and 
to a lesser degree Aklavfk, hunt in the Sea
fort Sea area. There is also positive evi
dence that seals in the Amundsen Gulf and 
Beaufort Sea are part of the same populations. 
The large seal catches from Holman, on wes
tern Victoria Island, must therefore be con
sidered dependent, at least in part, on seal 
production in the Beaufort Sea. 
This paper attempts to evaluate the effects 
of crude oil on ringed seals primarily, and 
on harp seal whitecoat pups . Studies were 
conducted on both the effect of immersion fn 
oil and ingestion of oil on wild and captive 
seals> there exist few experimental data on 
the effects of oil on mammals, and none on 
seals. 

0987 SMITH, T.G., and STIRLING, I. - 1975 
The breeding habitat of the ringed seal (Phoca 
hispida). The birth lair and associated struc
tures; Can. J. ZooZ.., vol. 53, no. 9, pp. 
1297-1305 . 
The subnivean lairs of the ringed seal (Phoca 
hispida) were studied in the Amundsen Gulf and 
Prince Albert Sound areas from 1971 through 
1974. The structure of several different 
types of lairs are described . The existence 
of a bi rth-lair complex consisting of several 
closely adjacent lairs appears likely. The 
spacial distribution of lairs and lair types 
found on refrozen leads and in pressure ridges 
is described. Lairs were more abundant in in
shore fee than in offshore ice. The function 
of subnfvean lairs appears to be to provide 
thermal shelter, especially for neonate seals, 
and protection from predation by arctic foxes 
(AZ.ope% Z.agopus) and polar bears (Ursus maPi
timus). 

0988 SMITH, T.G. - 1976 
Predation of ringed seal pups (Phoca hispida) 
by the arctic fox (AZ.opex Z.agopus); Can. J. 
ZooZ.., vol. 54, no. 10, pp. 1610-1616. 
The arctic fox (AZ.opez Z.agopus), commonly 
assigned the role of scavenger of marine mam
mal remains left by polar bears (Ursus mariti
mus), is for the first time quantitatively 
described as an important predator of the pups 
of the ringed seal (Phoca hispida) . Foxes 
enter and kill the seal pups in their subni
vean birth lairs. In no case were any seals 
other than pups killed by foxes. While pre
dation was seen to vary over the 3 years of 
study, an average pup predation of 26.1% in 
nearshore sea fee is estimated. Estimates of 
the contribution of seal pups to the fox 
energy budget are calculated. Newborn seal 
pups contribute a maximum of 45.2 and a mini
mum of 30.2 days of maintenance energy . Almost 
weaned pups provide a maximum of 341.5 and a 
minimum of 227 days of maintenance energy. 
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0989 STIRLING, I. - 1974 
An overwintering walrus in the Beaufort Sea; 
MurreZ.et, September-December 1974, 2 p. 

0990 STIRLING, I. - 1974 
Midsummer observations on the behavior of wild 
polar bears (Ursus maritimus); Can. J. ZooZ.., 
vol. 52, no. 9, pp . 1191-1198 . 
Wild polar bears (Ursus maritimus) were ob
served from Caswall Tower, Devon Island (74° 
43'N; 91°10'W}, from 24 July to 8 August 1973. 
A total of 602.7 bear hours of observations 
was recorded. Two types of hunting were ob
served, stalking and still-hunting. Of 288 
hunts observed, 65 (22.6%} were stalks and 
233 (77.4%) were still-hunts. All cubs ob
served hunted, but they exhibited great variety 
in patience and apparent skill. Scavenging and 
intraspecific co~petition for possession of 
kills were observed. When threatened, adult 
females with cubs were not subordinate to bears 
of any other age or sex classes . A diurnal 
rhythm was recorded in which bears slept most 
during the latter third of the 24-h cycle and 
least in the first third. The average of 17 
sleeps longer than 60 ~in was 465±301.3 min. 
Basking ringed seals (Phoca hispida) alternated 
between lying flat and raising their heads to 
look about for predators. The ~ean duration of 
the lying and looking phases was 26.3 and 7.0s 
respectively (ne 591 and 580). The variation 
between individual seals was greater than with
in individuals . If a group of seals hauled out 
together, all individuals maintained watchful 
behavior; no single animal acted as a "sentry" 
for the others. 

0991 STIRliNG, I., ANDRIASHEK, D., LATOUR, P., 
and CALVERT, W. - 1975 

The distribution and abundance of polar bears 
in the eastern Beaufort Sea; Beaufort Sea Tech
nical Report No. 2, December 1975. 59 p. 
This report presents baseline information on 
the biology, distribution, and abundance of 
polar bears in the Beaufort Sea; identifies cri
tical feeding and denning areas; and makes re
commendations relative to projected industrial 
activity and future research requirements. 
From October 1970 through July 1975, 425 polar 
bears were tagged in the western Arctic. Sub
sequent to tagging, 25 polar bears were shot, 
51 were recaptured, and 117 sightings were made 
of tagged bears (with numbers painted on them, 
up to two months after tagging}. Seven polar 
bears, originally tagged in Alaska were recap
tured in Canada and six bears tagged in Canada 
were recaptured in Alaska, demonstrating that 
a limited amount of exchange takes place be
tween the two areas . In general however, polar 
bears tagged within the study area showed a 
high degree of fidelity to it. 
Seasonal movements in the population were 
largely determined by ice conditions. From 
freeze-up in the fall through to break-up in 
the spring, most of the polar bears moved 
throughout the southeastern Beaufort Sea and 
Amundsen Gulf. As break-up proceeded, the bears 
moved north so as to be able to remain with the 
ice and continue to hunt seals. 



Five sea-ice habitat types for polar bears 
were described. Eighty-seven percent of the 
sightings of bears were ~ade in two si~ilar 
types of habitat which occurred in a relatively 
narrow band parallel to the mainland coast to 
Cape Parry and off the west coast of Banks Is
land . This zone of critical feeding habitat 
overlies much of the offshore acreage cur
rently under lease for future petroleum explo
ration activities. 
The distribution of polar bears varied between 
years with changes in the abundance and acces
sibility of the seals they preyed upon . Heavy 
ice conditions in 1974 stimulated marked chan
ges in seal productivity, distribution and 
availability which were reflected in lower sur
vival of polar bear cubs and changes in polar 
bear distribution. 
Most ~aternity denning of polar bears in the 
western Arctic occurred along the west and 
south coasts of Banks Island and, to a lesser 
degree on the western peninsulas of Victoria 
Island. Little ~aternity denning occurred 
along the ~ainland coast. 
Although a small proportion of three and four
year-old female polar bears conceived (=10~). 
the onset of sexual maturity appeared to be 
at five . Theoretically, adult females breed 
every three years for an annual conception 
rate of 33.3~. The fact that an annual con
ception rate of 39. 1~ was calculated indicated 
that some females were losing their cubs or 
suffering intrauterine mortality and consequ
ently were breeding more often than every three 
years . The mean litter size of the three and 
four-year-old females (1. 16 and 1.33) was also 
lower than that of the older females (1.66). 
The average age of male polar bears killed by 
Inuit hunters was lower than the average age 
of male polar bears captured by us. There was 
no significant difference between the average 
ages of fe~ale polar bears killed by Inuit 
hunters and those captured by us. The reason 
that adult fe~ales and cubs one year of age 
and older were so highly represented in the 
age structure of polar bears killed by Inuit 
hunters was that the family groups of bears 
constituted a high proportion of bears pre
sent in the most accessible hunting areas and 
the Inuit harvested the bears non-selectively. 
The mortality rates of male and female polar 
bears three years of age and older, calcula
ted from the age structure of bears captured 
by us, were 22.5~ and 21.5% respectively. The 
mortality of cubs less than one year of age 
appeared to be higher in 1974 and 1975 than in 
previous years. Recorded emigration from the 
study area was higher in 1975 than in previous 
years . These latter two results were probably 
stimulated by a ~arked reduction in the abun
dance and accessibility of the seal species 
preyed upon by the polar bears . 
The population of polar bears in the study 
area in 1974 was estimated as 1,521. Crude 
estimates of the population size in 1975 i n
dicated that the total could be as low as 
1,000 individuals . 
Recommendations for the protection of the 
critical feeding and maternity denning areas 
were made as were recommendations for future 
monitoring and research needs. 
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0992 STIRLING, I., ARCHIBALD, R. , and De-
MASTER, D. - 1975 

The distribution and abundance of seals in the 
eastern Beaufort Sea; Beaufort Sea Technical 
Report No . 1, December 1975, 58 p. 
The two main seal species which occur in the 
Beaufort Sea are the ringed seal (Phoca his
pida) and the bearded seal (Erignathus barba
tus). Harvest of these seals provides an im
portant part of the Inuit economy . In addition, 
the seals support the polar bear (Ursus mari 
timus) populatiun of the western Arctic and, 
to a substantial degree, the arctic fox (Atopex 
lagopus), both of which are also important to 
the Inuit economy and culture . 
In a randomly stratified aerial survey, con
ducted in 1974, we counted 41,982 ringed seals 
and 2,759 bearded seals. In an identical sur
vey, conducted in 1975, we counted 21,661 ringed 
seals and 1,197 bearded seals, which indicated 
a substantial decline in the total population 
size. Tests for observer bias in the surveys 
were negative . Substantial reductions in pup 
productivity. pup survival, ovulation rate, 
and pregnancy rate were also recorded in 1974 
and 1975, compared with available data from the 
same population in earlier years and from other 
studies. It appeared that these changes were 
caused by abnormally heavy sea ice conditions 
in 1974. However, the mechanisms by which 
these changes in environmental conditions sti
mulated the changes in seal numbers, distribu
tion, and productivity were not clear. 
Neither ringed nor bearded seals were distri
buted randomly over depth but t heir distribu
tions were different. Bearded seals were more 
strongly associated with shallow water areas. 
Ringed seal pupping habitat is widely distri 
buted in the inshore fast ice areas of the 
western Arctic . Bearded seal pupping habitat 
is mainly restricted to the of fshore moving 
lead areas north of the mainland coast and west 
of Banks Island . Both ringed and bearded seals 
concentrate i n the ~oving lead areas duri ng the 
winter . 

0993 STIRLING, I., and McEWAN, E.H •• 1975 
The caloric value of whole ringed seals ( Phoaa 
hiep i da) in relation to polar bear (Ursus 
mariti mue) ecology and hunting behavior; Can. 
J . Zool., vol. 53, no. 8, pp. 1021-1027 . 
Throu9hout its circum~olar range, the polar 
bear (Ursus mari timus) f eeds predominantly on 
the ringed sea 1 (Phoaa hi spi da) . Despite sea
sonal variation in availability and distribu
tion of seals, polar bears prefer to eat mainly 
the fat, often leaving substantial portions of 
seal meat and blubber. In the present study, 
12 seals were minced and analyzed for water, 
fat, protein, and ash contents . The percentage 
composition varied from 23 to 58% protein , 34 
to 76~ fat, 2 to 5 . 5~ ash, and 47.4 to 69.5~ 
total body water . The caloric values varied 
from 2. 3 to 5. 3 kcal/g wet weight . Relationships 
between total body water and fat (%), body water 
(litres) and protein (kg) are presented. These 
results are discussed in relation to the eco
logy and hunting behavior of the polar bear. 
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0994 STIRLING, I., and SMITH, T.G. - 1975 
Interrelationships of Arctic Ocean mammals in 
the sea fee habitat; in Proc. Circumpolar Con
ference on Northern Ecology, September 15-18, 
1975, Ottawa, Sponsored by NRC of Can., in 
assoc. with Can. Nat. Com./Scientific Com. on 
Problems of the Environment, CNC/SCOPE, pp. 
11-129- 11-136. 
Integration of our lon~-term studies of polar 
bears (Ursus maritimus) and ringed seals 
(Phoca hispida), and our less intensive stu
dies of bearded seals (Erignathus barbatus) 
and arctic foxes (Alopex lagopus), has re
sulted in considerably more insight into their 
basic ecology and interspecific relationships 
than the usual single species approach. This 
paper reports on: the extent and significance 
of predation and scavenging to the individual 
species; variation between years in producti
vity and distribution that may be caused by 
changes in the environment; new approaches to 
the collection of population data; and, cri
tical areas for future investigation. 

0995 STIRLING, I., PEARSON, A.M., and BUNNELL, 
F.L. - 1976 ' 

Population ecology studies of polar and grizzly 
bears in Northern Canada; in Transactions of 
the 41st North American Wildlife and Natural 
Resources Conference, Wildlife Management 
Institute, Washington editors; pp. 421-430. 
Polar bears (Ursus maritimus) and grizzly 
bears (Ursus arctos) are two of the most spec
tacular large mammals in North America. Both 
bears have a high value to the public, are 
prized as game animals by sport hunters, and 
have significant resource value to native peo
ple. Although neither species is imminently 
in danger of total extinction in Canada, sub
populations of both are vulnerable to local, 
and possibly more widespread, extinction as a 
result of overhunting or major changes in their 
environment. For this reason, the Canadian 
Wildlife Service, in conjunction with the Pro
vinces and Territories, has been involved in 
active research on the population ecology of 
both polar and grizzly bears to facilitate 
better management and ultimately, the survival 
of the species {see reviews in Pearson 1972; 
Stirling and Jonkel 1972). 
Our research has three broad objectives: (1) 
estimation of the size, reproductive rates, 
age structures and mortality rates of various 
subpopulations, or ecotypes, to enable us to 
make the best possible management recommenda
tions; (2) evaluation of the effect of changes 
in the pattern of harvest, habitat, or envi
ronmental conditions, on reproduction, sur
vival, and distribution; and eventually (3) 
modeling of all necessary data to evaluate the 
usefulness of various parameters to predict 
population size, reproduction, or survival in 
a sufficiently dynamic fashion to provide a 
useful tool for management. 

0996 STIRLING, I., SCHWEINSBURG, R.E., and 
KILIAAN, H.P.L. - 1976 

Polar bear research along the proposed Arctic 
Islands gas pipeline route; Progress Report 
to Environmental Management Service, Dept. 
Env., Edmonton, Alta., 32 p. 
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The objective of this study is to provide 
baseline information on polar bears, as part 
of an overall environmental study which the 
Federal Government may use to assess the pro
ponent's application to build a gas pipeline 
from the high arctic islands to southern Canada. 
limited funds precluded extensive field work in 
1975. Some data had already been collected 
coincidentally in part of the area of concern 
by independently funded studies in earlier years. 
This report gives a preliminary summary of the 
data available on the distribution, movements 
of tagged bears, locations of maternity denning 
and summer sanctuaries, and age structures of 
polar bears captured or killed in the study 
area. We note that staging areas, the shoreline 
at each end of the channel crossings, and some 
parts of the coastlines of islands represent 
areas of potential conflict because of their 
importance as maternity denning or summer sanc
tuary areas. Between the winters of 1967-68 
and 1974-75, polar bears probably accounted 
for about half a million dollars in cash in-
come to the Inuit hunters that hunt polar bears 
from subpopulations that might be affected by 
the proposed pipeline. 

0997 STIRLING, I., and ARCHIBALD, W.R.- 1977 
Aspects of Predation of Seals by Polar Bears; 
J. Fish. Res. Board Can., vol. 34, no. 8, pp. 
1126-1129. 
Data were collected from 227 ringed seals 
(Phoca hispida) and bearded seals (Erignathus 
barbatus) killed by polar bears (Vrsus mariti
mus) in the western arctic and the eastern high 
arctic. During periods of high ringed seal 
productivity, pups constituted at least half of 
the seals killed in both areas during the spring. 
Bearded seals were taken less often than ringed 
seals in both areas but were more important as 
prey to polar bears in the western arctic. Car
cass utilization was significantly higher in 
the eastern high arctic than in the western 
arctic although the reason was not apparent. 
Scavenging of unutilized seal remains is pro
bably of great importance to the survival of 
large numbers of arctic foxes (Alope~ lagopus) 
through the winter. 

0998 STIRLING, I., ARCHIBALD, W.R., and De-
MASTER, D. - 1977 

Distribution and abundance of seals in the 
Eastern Beaufort Sea; J. Fish. Res. Board Can., 
vol. 34, no. 7, pp. 976-988. 
The objectives of this study were: (1) to de
sign a statistically reliable method for sur
veying rin~ed seals (Phoca hispida) and bear
ded seals (Erignathus barbatus) that could be 
repeated and (2) to obtain baseline information 
on the distribution, abundance, and general 
biology of ringed and bearded seals in relation 
to other mammals in the pack-ice ecosystem of 
the Eastern Beaufort Sea. 
Because of the limitations encountered in 
aerial surveying during the period of optimum 
haul out, and the heterogeneous environment, 
we employed a stratified design incorporating 
a weighted linear regression model. Identical 
surveys, conducted from June 15 to 29, 1974 
and from June 12 to 20, 1975, showed a sig
nificant decline in numbers of both seal species 
in 1975. This conclusion was supported by other 
independent observations. Observer bias 



in sighting and identifying the species of 
seals was tested for and rejected. Neither 
species was distributed randomly over the 
heterogeneous habitat but the degree of clump
ing was different. In general, bearded seals 
preferred shallower areas and ringed seals 
deeper ones. 
When the seal population declined, the repro
ductive rates of both species dropped markedly 
and young of the year virtually disappeared 
from the population. The reduction in numbers 
of seals stimulated a major change in repro
ductive rates of the polar bears (Ursus mari
timus) and arctic foxes (AZopex Zagopus) that 
depend upon them for food, and the bear and 
fox populations decreased in size . 
Some possible causes of the decline are dis
cussed. This unprecedented variability in the 
stability of the marine ecosystem has serious 
management implications. 

0999 TANNO, K. - 1975 
Permafrost and Invertebrates; in Joint Studies 
on Physical and Biological Environments in the 
Permafrost; Alaska and North Canada, June to 
July, 1974, Inst. low Temp. Sci., Hokkaido 
Univ., Japan, pp. 127-143. 
A study was made as to the distribution of 
soil-inhabiting invertebrates in permafrost in 
the North American Arctic. Field work was 
in lbyuk Pingo at Tuktoyaktuk, Canada, from 
June to July, 1974. 
BARROW A polygon is a topographic feature of 
tundra where its soil has been elevated into 
a mound by frost action. Abundant individuals 
of nematodes were found in troughs, covered 
with grasses (Dupontia spec.), located between 
two polygons. Collembola were abundant (7.9/ 
cm 2

} in high central parts of the polygons 
covered with lichen, and were less (0 . 2/cm2

) 

under grasses. The mean thickness of melted 
layers was 14 em in the lichen area, and 6 em 
in the grass area, in the late June . Within 
a depth of 2 em 92.5 per cent of soil-inhabit
ing invertebrates occupied a microcosm. 
TUKTOYAKTUK The pingo observed had the dried 
top, where no vegetation was seen. The popu
lation density of soil-inhabiting invertebrates 
was 0.2/cm 2 in the top, and was 39. l/cm 2 in 
the foot of the pingo covered with much vege
tation predominated by shrub birch, Betula 
glandulosa. Abundant individuals of soil
inhabiting invertebrates were also found in 
wet troughs located along the slope of the 
pingo. There was no difference in the dis
tribution of soil-inhabiting invertebrates and 
vegetation between the north and the south 
slope of the pingo. 

1000 THOMAS, D. C., RUSSELL, R.H., BROUGHTON, 
E., and MADORE, P. L. - 1976 

Investigations of Peary caribou populations on 
Canadian Arctic Islands, March-April 1975; Env . 
Can., Can. Wildl. Serv., Progress Notes No . 
64, June 1976, 13 p. 
We collected 46 Peary caribou (Rangifer taran
dus peary i} from two populations on six 
Canadian Arctic islands in March-April 1975, 
the second year of a 3-year ecological study. 
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All 21 caribou collected on the Parry Islands 
were over 4 years of age but only B of 23 (two 
were not aged) obtained on the Peel Islands 
(Prince of Wales and So~erset) were that old. 
Subcutaneous, ~esenteric and femur ~arrow fat 
reserves were depleted or low in samples from 
the Parry Islands but all three reserves were 
excellent, except in two individuals, in our 
sample of caribou from the Peel Islands. Mean 
percentage fat in the femur marrows was 32.4 
and 88.4 in the populations. Only 1 of 15 
adult females was pregnant in our sample from 
the Parry Islands; 11 of 12 adults and 4 of 5 
yearlings were pregnant in our other sample. 
Our data suggest that fertility in Peary cari
bou is closely linked to physical condition, 
which in turn is largely dependent on avail
ability of forage in winter. Our data also 
suggest that Peary caribou are slow to recover 
fro~ malnourished states . 
Measure~ents of long bones in the hind leg in
dicate that both populations are Peary caribou 
although we found some significant between
island differences in physical attributes. 
Rumen analyses indicate that mosses, Luz uZa 
spp. and other monocotyledons, Saxif~aga oppo
sitifolia, Salix spp. and several lichen spe
cies were most frequently eaten. We believe 
that mosses are accidently Ingested wit~ pre
ferred species. 

1001 WACASEY, J.W. - 1974 
Biological oceanographic observations in t he 
Eskimo Lakes, Arctic Canada 1. Zoobenthos 
Data, 1971-1973; Fi s h. Mar . Se~v . Tech. Re
port No. 475, 69 p. 
Data on benthic invertebrates were obtained 
from grab sa~ples taken at 20 selected sta
tions in the Eskimo Lakes, Arcti c Canada, dur
ing 1971-1973. The results, which apply to 
individual stations, consist of col l ecting data, 
lists of species with their density and bio
~ass, and related data deter~ined from mecha
nical and chemical analyses of sediments . 

1002 WACASEY, J . W. - 1974 
Zoobenthos of the Southern Beaufort Sea; in 
The Coast and Shelf of the Beaufort Sea, eds. 
John C. Reed and John E. Sater, Arctic ln s t. 
N. Amer., pp. 697-704. 
In July 1973, 17 samples were collected by grab 
from inshore areas of the Beaufort Sea from 
Cape Dalhousie to Herschel Island in water 
depths from 3 to 94 m in order to obtain base
line information on zoobenthos. Each sample 
consisted of five grabs with a total surface 
area of 0.25 m2

• The number of species, their 
density, and their biomass were determined from 
invertebrates that were retained after washing 
the subs trate through a 0.5-~m screen. 
The fresh water from the Mackenzie River mixes 
with the salt water of the Beaufort Sea, and 
the effects of this dilution are evident in 
the southern Beaufort Sea. The physical and 
biological data demonstrate estuarine condi
tions in water depths to 15 m, which depth may 
occur up to 24 km offshore as far as Shingle 
Point to the west and almost to Cape Dalhousie 
to the east. Near the bottom, the water sali
nity gradually increases and the temperature 
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decreases with distance and depth offshore 
from the channel outlets of the river. The 
freshwater influence, however, is greater to 
the east along the Tuktoyaktuk Peninsula. In 
shallow depths zoobenthic diversity is low, 
with one to 33 species ; bio~ass is also low, 
averaging 2.6 g dry meat weight per ~ 2 sn 
botto~s with water salinities below 25 /oo 
and te~peratures above 1°C . In depths over 
30 m, zoobenthos diversity is higher, with 36 
to 51 species; biomass is also higher, ave
raging 58 . 9 g north of Cape Dalhousie and 
9.5 g near Herschel Island. In these arctic 
marine habitats the salinity of the water 
near the bottom ranges from 30 °/oo to 33 °!00 , 
and the temperature is below ooc. 

1003 WACASEY, J . W. - 1975 
BioTogical productivity of the southern Beau
fort Sea : zoobenthic studies; Beaufort Sea 
Technical Report No. 12b, December 1975, 39 p . 
Baseline data obtained from a sampling pro
gram carried out from 1971 through 1975, pri
marily during the open water season, demon
strate the existence of zonation of zoobenthos 
across the shelf of the southern Beaufort Sea . 
These zones, which can be characterized physi
ca l ly and biologically, are designated: (1) 
Estuarine Zone , (2) Transitional Zone, (3) 
Marine Zone, and (4) Continental Slope Zone . 
The Estua0ine Zone, which exhibits salinities 
under 20 /oo• is located in waters of depths 
up to 15 m along the shore from Herschel Is
land to Cape Dalhousie at the tip of Tuktoyak
tuk Peninsula. Positive temperatures may 
occur seasonally. Diversity is less than 20 
species per station and biomass averages 2Q 
m 2. Biomass is highest (average of Sg m· 2 ) 
in Mason Bay. Most species in this zone are 
restricted to waters of low salinity. Echino
derms are conspicuously absent from this zone. 
The Transitional Zone is located between the 
Estuarine Zone and the Marine Zone at water 
depths of 15-30 m, where salinities fluctuate 
between 20 and 30 Of00 • Positive temperatures 
may occur seasonally. Diversity is over 20 
species per station and biomass averages Sg 
m- 2. Species in this zone are largely a mix
ture of estuarine and marine species. Echi
noderms are present in this zone, as in the 
succeeding zones. 
The Marine Zone is located in water depths 
from 30 to 200m, where salinities range from 
30 to 33 Oj 00 , and water temperatures are nega
tive. Diversity is over 20 species with a 
maxi~um of 81 species at stations in the eas
tern part. Biomass averages 34g m-2 with 
maximum values of 71g m- 2 at stations in the 
eastern part. Very few of the many species in 
this zone are found in the Estuarine Zone. 
The Continental Slope Zone is located at depths 
of 200 to 900 m. Salinities range from 34 to 
35 o/00 and water temperatures are slightly 
higher than in the Marine Zone, reflecting 
characteristics of Atlantic Ocean water which 
covers the bottom of the continental slope in 
the arctic. Diversity is over 20 species per 
station and biomass averages 4g m· 2 • Although 
Marine Zone species are represented, the chara
cteristic species of this zone are those that 
are absent or rare in the Marine Zone. 
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Approximately 337 species have been identified 
from the study area. Average biomass is esti
mated to be 6g m-2. 
The factors that regulate di s tribution and 
abundance of zoobenthos are not definitely 
known. On the shelf of the southern Beaufort 
Sea, some probable factors of significance, 
without specify i ng zonal applicability, are 
salinity, stability of environment, and nutri
ents. 
Exploratory drill ·ing on the continental shelf 
of the southern Beaufort Sea is regarded as 
having litt l e impact on the zoobenthos . Damage 
can be assessed in terms of biomass per area 
and size of area j eopardized . Although the 
greatest biomass of zoobenthos would be damaged 
in the eastern sector of the Marine Zone, the 
most vulnerable areas are protected embayments 
because zoobenthos and substrate in these areas 
would be more disposed to contact with large 
quantities of oil in the event of a spill. 
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1004 BABB, T.A. - 1972 
The effects of Surface Disturbance on Vegeta
tion in the Northern Canadian Arctic Archipela
go; unpub. M. Sc . Thesis, Univ. Alberta. 
A combination of surface manipulation experi
ments on Devon Island, N.W.T . and extensive 
investigat i ons of disturbance on other High 
Arctic islands was undertaken . These provided 
information in a variety of habitats on the 
physical and biological effects of removal of 
vegetation by blading or vehicle movement, 
spillage of diesel fuel, animal grazing, and 
fertilization. 
Surface energy relations on ar t ificially bladed 
and control plots on Devon were determined, and 
thaw depth and soil temperature profiles at 
disturbed sites on other islands were measured . 
Results indicate that although albedo decreases, 
soil heat flux and subsequent thaw are affected 
relatively little by removal of vegetation . 
This is partly due to lower air and permafrost 
temperatures than in the Low Arctic, and there
fore to higher latent and sensible heat losses, 
especially to t he atmosphere , but downward as 
we 11. 
Soil stability is low during summer months be
cause of steep moisture gradients associated 
with permafrost, especially on fine-grained 
soils. 
Diesel fuel spilled at low intensities on mea
dow and beach ridge habitats on Devon Island 
killed exposed photosynthetic parts of vascular 
plants and mosses, but did not measurably affect 
lichen5. Plants recovered partially the year 
following treat ment because of the protection 
of many perennating buds shielded by exposed 
plant parts . The effects of treatment on soil 
microbiota are not known. 
Bi-weekly clipping of graminoids in a meadow 
community decreased above-ground yield by 20-
30%. It is thought that greater decreases in 



yield will occur in subsequent years . 
Treatment of beach ridge and meadow habitats 
on Devon with nitrogen, phosphorus, and potas
sium fertilizers showed that nitrogen and 
phosphorus increases production in many na
tive species . There is an apparent mutual 
enhancement of effect by the two elements in 
combination. Potassium is thought to have no 
effect. It is not known whether the plant 
community changes which result from fertiliza
tion would be desirable on a long-term basis. 

1005 BARNETT, D.M., DREDGE, L.A., and EDLUND, 
S. A. - 1976 

Terrain characteristics - Cornwallis and ad
jacent islands, Northwest Territories; GeoZ. 
Surv. Can. , Open File No. 457 . 
This is a preliminary draft of a photomosaic 
map (semi - controlled) with a brief descriptive 
legend. A 3-level hierarchial system of 
characterization is used that integrates bo
tanical information with the geological data . 
An expanded legend that further evaluates the 
data is in preparation for release at a later 
date . The map deals with parts of NTS map
areas 58 F (Resolute), 58 G (Baillie-Hamilton 
Island), 68 E (Lowther Island), and 68 H (Mc
Dougall Sound) at a scale of 1:125 000 . 

1006 BARNETT, D.M., DREDGE, L.A., and EDLUND, 
S.A. - 1976 

Terrain inventory : Bathurst, Cornwallis, and 
adjacent islands, Northwest Territories> in 
Report of Activities, Part A, Geol. Surv. 
Can., Paper 76-lA, pp. 201-204. 

1007 BARRETT, P.E. , and THOMSON, J.W. - 1975 
lichens from a High Arctic Coastal lowland, 
Devon Island, N.W . T. ; THE BRYOLOGIST, vol. 78, 
no. 2 , pp . 160-167 . 
One hundred eighty-two lichen taxa are repor
ted from a coastal lowland area on Devon Is
land, N. W.T. One hundred thirty-two of these 
are reported from the island for the first 
time . The comparatively rich lichen flora in 
this limited area is attributed to the wide 
diversity of habitats available within the 
lowland system. 

1008 BLISS, l.C . , and KERIK, J. - 1973 
Primary production of plant communities of the 
Truelove Lowland, Devon Island, Canada - rock 
outcrops ; in Primary Production and Production 
Processes, Tundra Biome, Bliss, L.C. and F.E. 
Wielgolaski (eds . ); Tundra Biome Steering Com· 
mittee, Edmonton, Alta . , pp . 27-36. 
Within the Canadian Arctic, much of the land
scape consists of low rolling terrain, well 
covered with vegetation in much of the Low 
Arctic but with a much sparser plant cover in 
the High Arctic . Rocky terrain with a pre
dominance of dwarf shrub heath communities is 
relatively common on the Pre-Cambrian Shield 
of the eastern low Arctic . In the High Arc
tic, heath communities are a minor feature and 
are often restricted to rock outcrop masses 
and the lower slopes of raised beach ridges 
where snow melts 1 to 3 weeks later than in 
the surrounding land. This is especially true 
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i n the eastern islands (Baffin, Devon, Axel 
Heiberg, and Ellesmere Islands) where Cass i ope 
tetragona dominates many of the sites. 
Within the Truelove lowl!nd, rock outcrops com
prise 12.4% of the 43 knl area. Their impor
tance is enhanced because they provide habitat 
for collared lemming, snow buntings, short
tailed weasel, and muskox. 
The objectives of the study were : (l)to deter
mine the kinds of plant communities present; 
(2) to determine their standing crop and net 
annual production> and (3) to gather some data 
on floristic diversity and plant phenology. 
Field work was conducted in 1972 and 1973. 

1009 BLISS, L.C. - 1975 
Devon Island, Canada ; Structure and Function 
of Tundra Ecosystems ; T. Rosswall, and O.W. 
Heal (eds . ); Ecological BuZZ., No. 20, Swedish, 
pp. 17- 60. 
In the lowland seven major topographic-plant 
community units are recognized with several 
subdivisions. Many of the biological data are 
presented in relation to the land area of 
these units. Of these, hummocky sedge-moss 
meadows, raised beaches including the transi
tion zone to meadows, and the rock outcrops 
were studied most intensively . 

1010 BLISS. L.C. - 1975 
Tundra grasslands, herblands, and shrublands 
and the role of herbivores; Geosoience and Man, 
vol. X, April 20, 1975, pp. 51-79. 
Arctic, subantarctic, and alp i ne tundras, polar 
deserts, and nival zones are seldom considered 
as grasslands or cold steppes, but in many of 
them sedges, grasses , or rushes predo~inate. 
In addition, grazing animals, both mam~als and 
birds, predominate, although their biomass, 
production efficiency, and species diversity 
are small. Various arctic and alpine tundras 
are used extensively by domestic reindeer, 
sheep, and cattle. The objectives of this 
paper are (1) to describe grass- or sedge-domi
nated arctic and alpine tundras, (2) to discuss 
the ecological role of herbivores in some of 
these tundra systems, and (3) to present infor
mation on a High-Arctic ecosystem concerning 
the functional role of small and large herbi
vores in this ecosystem. 

l 011 GRACE, B., and GILLESPIE, T. - 1977 
A study of lichen distributions and microcli
mates in the Mackenzie Valley, N.W.T. > Atmos
pheric Env. Serv., internal report , 162 p. 
More than a decade ago the northern Mackenzie 
Valley was referred to as the centrum of popu
lation, economic activity and transportation 
facilities in extreme northwestern Canada. 
Accelerated activities associated with oil and 
gas exploration since that time have confirmed 
this statement . The rapid exploration and 
development of the Canadian north has directed 
~uch attention to the subject of environmental 
safeguards in this region . One aspect of this 
concern is the control of air quality, espe
cially in relation to the petroleum industry. 
In an attempt to set air quality criteria for 
sulphur dioxide emissions in the Mackenzie 
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Valley, lichens have been used as indicators 
of vegetation sensitivity. Many studies have 
shown extreme sensitivity of lichens to atmos
pheric pollutants and have been reviewed by 
Puckett (1974). Ferry et a~. (1973) and more 
recently Tuerk et a~. (1974) and Nfeboer et a~. 
(1975) have examined the sensitivity of li
chens to atmospheric pollution and noted the 
dependence of sensitivity on environ~ental 
parameters such as temperature and at~osphe
ric humidity. 
The objectives of the present study were to 
investigate the ecological importance of ter
ricolous macrolichens in the Mackenzie Valley, 
to examine a rationale for a preliminary model 
describing time periods when lichens would be 
moist and hence susceptible to sulphur dioxide 
fumigations, and to collect the necessary 
microclimatic data for the purposes of build
ing such a model. 

0949 HSIAO, S.I.C.- 1976 
Biological productivity of the southern Beau
fort Sea: phytoplankton and seaweed studies; 
Beaufort Sea Technfeal Report No. 12c, March 
1 976. 99 p. 

1012 JORDAN, C., MERRICK, R., COURTIN, G.M., 
NOSKO, P., and PEARSON, D. - 1975 

Devon Island Research Station 1975; Arctic, 
vol. 28, no. 3, p. 226. 

0953 KINOSITA, S. - 1975 
General outline of joint studies on physical 
and biological environments in the permafrost, 
Alaska and North Canada, June to July, 1g74; 
in Joint Studies on Physical and Biological 
Environments in the Per~afrost, Alaska and 
North Canada, June to July, 1974, Inst. Low 
Temp. Sci .• Hokkaido Univ., Japan, pp. 1-32. 

1013 MAYO, J.M., DESPAIN, D. G. , and VAN ZIN-
OEREN BAKKER, Jr., E.M. - 1973 

co, assimilation by Dryas integrifo~ia on 
DeVon Island, Northwest Territories; Can. J. 
Botany, vol. 51, no. 3, pp. 581-588. 
In situ measurements of C02 assimilation by 
Dryas integrifoZia at different stages of 
development and under different environmental 
conditions were made on Devon Island, North
west Territories. Dryas can fix C02 in excess 
of respiration over a 24-h period under con
ditions of clear nights and cloudy days. The 
maximum net assimilation rate measured was 
4.2 mg g-1 dry weight h-1. The maximum amount 
of C0 2 fixed in 24 h was 61.54 mg g-l dry 
weight. Maximum net assimilation occurred at 
8 to 10°C leaf temperatures . Positive net 
assimilation occurred at 1°C leaf temperature. 
Light compensation was shown to be less than 
0.04 langley min-1. leaf temperatures were 
always greater than ambient. The maximum leaf 
temperature measured was 39oc. Net assimila
tion rates appear to decrease as the season 
progresses. 

1014 MUC, M. - 1973 
Primary production of plant communities of the 
Truelove Lowland, Devon Island , Canada-sedge 
meadows; in Primary Production and Production 
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Processes, Tundra Biome, Bliss, L.C. and F.E. 
Wielgolaski, eds., Tundra Biome Steering Com
mittee, Edmonton, Alta., pp. 3-14. 
Sedge meadows are the predominant plant co~
munities in the Truelove Lowland, occupying 
approximately 41% of the lowland ecosystem. 
In order to accurately describe the role of 
these meadows in the total bioenergetics of 
the Lowland, it was most practical to divide 
them into three main sedge meadow community 
types, even though a more thorough phytosocio
logical treatment was already available. Com
munity refers to a unit of vegetation having 
a distinct pattern in the lowland ecosystem. 
Community type refers to two or more meadows 
possessing similar floristic and physiognomic 
features. 

1015 MUC, M. - 1975 
Ecology and primary production of high arctic 
sedge-moss meadows, Devon Island, N.W.T., 
Canada; unpub. Ph.D. Thesis, Univ. Alberta. 
Sedge-moss meadows were the dominant (41%, 
1767 ha) Truelove lowland plant community . They 
developed alon9 a distinctive increasing mois
ture gradient ('dry' - wet) and constituted 
three basic community types: frost·boil. hum
mocky, and wet sedge-moss meadows. Monocots 
(pri~arily sedges) were the predominant com
munity plants and provided the major portion 
of the plant biomass and cover. Carex stans 
Drej. was the dominant meadow species and was 
intensively studied from a number of auteco
logical aspects. The studies reported in this 
thesis represent 1 - 4 seasons of data . 
Frost-boil meadows were only partially (58%) 
vegetated and possessed prominent but poorly 
vegetated mineral frost-boils. Hummocky mea
dows were totally vegetated and had a distinc
tive hummock/hollow physiography. The more 
uniform topography and plant cover of the wet 
meadows developed as a result of the seasonal 
flooding found in these habitats. Community 
vascular plant composition, microclimate, soil, 
and physiographic data were collected in re
presentative meadow stands of each community 
type and provided the data for inter-community 
comparisons. 
Vascular plant cover ranged from 58 - 86~ and 
community stem densities ranged from 1100 -
2200 stems/m2 • The potential meadow growing 
season averaged 50 days (45 - 55) and although 
plant growth began immediately after snowmelt 
(late June - early July), it did not reach its 
peak development until early to mid-August . 
Meadow plants showed a net positive tiller 
total leaf increment for only a 20 - 40 day 
interval over the potential growing season. 
Growth ceased 2 - 3 weeks before the onset of 
extended periods of inclement weather. Meadow 
flowering rates were low (<10%) and reflected 
the previous season's growth conditions . 
Sedge-moss meadow standing crops and primary 
production peaked by early to mid-August. 
Monocots, primarily Carex stans, contributed 
the major (85 - 95%) portion of the community 
biomass and primary production. Peak season 
average total biomass ranged from 821 g/m2 

(frost-boil meadow) to 2316 g/m2 (hummocky 
meadow) . Of the total biomass, 80 - 90% was 



of belowground structures. The ~ajority (85%) 
of the root bio~ass was concentrated in the 
upper 20 em of the soil profile. Of the total 
root biomass 52% consisted of live root mate
rial. Total seasonal productivity avera9ed 
87 g/m 2 (frost-boil meadow) to 174 g/m2 {wet 
meadow) and reflected an increasing habitat 
moisture ('dry' - flooded) gradient. Below
ground net pri~ary production was 150% higher 
than the aboveground production. 
Seasonal community chlorophyll and photosyn
thetic leaf area indices paralled the deve
lopment of the aboveground biomass. Peak com
m~nity chlorophyll levels ranged from 162 mg/ 
m (frost-boil meadow) to 283 ~g/m 2 (wet 
meadow) and the corresponding green tissue 
leaf area indices were 0.31 and 0.38. The 
hummocky meadow, as a result of its higher 
(70 - 100%) stem densities had a green leaf 
area index of 0.63. 
Sedge carbohydrate levels ranged from 17 - 24% 
of the total tiller weight. Tiller carbohy
drates exhibited a characteristic early sea
son depletion of belowground reserves in 
maintaining aboveground growth and a corres
ponding late season belowground translocation 
to compensate for these deficits. Reproduc
tive sedge tillers possessed larger above
ground and corresponding lower belowground 
carbohydrate levels than did non-reproductive 
tillers . 
Woody plants had the highest {>5000 cal/g) and 
monocots the lowest ( <4750 cal/g) energy con
tent of any of the meadow plants . Seasonal 
energy content of the plants varied by less 
than 2%. Variation in tissue chemical levels 
were on the order of 15 - 20%. Forb materials 
had chemical levels 85% higher than those in 
comparable monocot and woody plant tissues. 
live aboveground tissues on the average main
tained chemical levels 120% higher than those 
in dead and in belowground structures. 
The lowland sedge-moss meadows were the most 
extensively vegetated and most productive plant 
communities in the Truelove Lowland. These 
high arctic meadows are merely latitundinal 
extensions of their low arctic counterparts 
and when compared to similar low arctic ~ea
dow communities their plant bio~ass and phy
siological parameters were lower (ca . 50%) . 
Meadow soil moisture was the most important 
environmental factor and had a positive affect 
on both community biomass and production. 
Meadow plants appeared highly efficient in 
their utilization and conservation of limited 
nutrient and energy resources . An ability to 
'internally control' the extent of seasonal 
growth so as to maintain a consistent growth 
level from year to year, was another success
ful adaptive strategy used by the meadow 
plants. The ability of the meadow plants to 
accommodate the severity of the high arctic 
environment was a major contribution to their 
ecological success and importance in the high 
arctic ecosystem. 

1016 PAKARINEN, P., and VITT, D.H.- 1973 
The ma j or organic components and caloric con
tents of high arctic bryophytes ; Can. J . Bo
tany , vol. 52, no . 6, pp . 1151-1161. 
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Thirty-five bryophyte species representing the 
major habitats of a high arctic tundra lowland 
(Devon Island, Canada, 750N) have been analyzed 
for contents of nitrogen, carbon, ash, and 
ether- and alcohol-soluble fractions . Mean 
contents (%) for the green portion of these 
species are total nitrogen, 1.00(1.08 ash-free}; 
total carbon, 45.9(48.7 ash-free); ether-soluble 
fraction, 2.8(3.0 ash-free}; alcohol-soluble 
fraction, 11.8(12.5 ash - free}; and ash, 5. 7. 
In the hydric species group, the total nitrogen 
content and the alcohol-soluble fraction are 
significantly greater than in mesic or Xeric 
groups . When the green and brown segments are 
compared, the ni trogen content and the alcohol
soluble fraction are greater in the green por
tion, while the ash content is higher in the 
brown portion. The ash-free caloric values of 
hydric species range from 4.57 to 4.97 kcal/g, 
while the mesic and xeric species have a range 
from 4.50 to 4.69 kcal/g. The relations be
tween habitats and between the green and brown 
portions are dis cussed in relation to general 
metabolic activity and productivity. 

1017 PAKARINEN, P. , and VITT, D.H . - 1973 
Primary production of plant communities of the 
Truelove Lowland, Devon Island, Canada - moss 
communities; in Primary Production and Produc
tion Processes, Tundra Biome, Bliss, l.C. and 
F.E. Wielgolaski {eds.); Tundra Biome Steering 
Committee, Edmonton, Alta., pp. 37-46. 
The objectives of the bryophyte studies on 
Devon Island in 1971-1972 were twofold: first 
to study moss production using the harvesting• 
~ethod in a few intensive sites (mainly mea
dows) and secondly to study the variation in 
bryophyte vegetation and nutrient contents in 
the whole lowland to allow extensions of the 
data gathered in intensive sites. This paper 
describes the bryophyte vegetation of all the 
~ajor habitats in the Truelove lowland, gives 
the estimates of moss production and growth in 
wet sites for the 1971 season, and presents 
the results of nutr i ent analyses of bryophytes 
in different habitats. 

1018 PRICE, L.W., BLISS, l.C., and SVOBODA, 
J . - 1974 

Origin and Significance of Wet Spots on Scra
ped Surfaces in the High Arctic; Arctic , vol. 
2 7. pp . 304-306. 

1019 RICHARDSON, D.H.S., and FINEGAN, E.J. -
1973 

Primary production of plant communities of the 
Truelove lowland, Devon Island, Canada - lichen 
communities; in Primary Production and Produc
tion Processes, Tundra Biome, Bliss, L.C . and 
F.E. Wielgolaski (eds.); Tundra Biome Steering 
Committee, Edmonton, Alta., pp . 47-56. 
Lichens are found colonising soil and pebbles 
on the beach ridges and also on rocks in the 
rock outcrops . Areas of heath vegetation be
tween the rocks are termed inter-outcrop areas 
and lichens form an important part of this 
vegetation. lichens were studied at t he in
tensive beach ridge site (age ca. 7,500 years, 
King 1969) which is predominantly of granitic 
gravel and in the intensive rock outcrop site 
which is also granitic . Some comparative work 
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was done on an extensive beach ridge (3,300 
years) nearer to the sea where the substrate 
is mainly limestone. 

1020 SAKAI, A., YOSHIDA, S., and SAITO, M. 
- 1975 

Ecological characteristics of forests on 
permafrost; in Joint Studies on Phys i cal and 
Biological Environments in the Permafrost, 
Alaska and North Canada, June to July, 1974, 
Inst. Low Temp. Sci., Hokkaido Univ., Japan, 
pp. 95-126. 
The northern region of the boreal forest zone 
of Alaska comprises woodlands of primarily 
open, slow-growing black spruce with occasio
nal dense, well-developed forest stands and 
treeless bogs. This type of regional vegeta
tion is referred to "taiga", as is differen
tiated from the closed, fast-growing forests 
of the more southerly region of the zone. The 
distribution of the various features such as 
forests, bogs, and shrubs is closely related 
to the altitude, slope, drainage, presence or 
absence of permafrost, and to the past history 
of forest fires, which apparently have been 
prevalent throughout the history of develop
ment of the taiga . 
Permafrost and vegetation exist in a delicate 
equilibrium. The distribution of vegetation 
is largely related to the permafrost, or lack 
of it, while to some extent the distribution 
of permafrost is related to the presence of 
vegetation. Also, the aspect and slope are 
of special importance in the distribution of 
vegetation and soils. 
There are two general types of tree succes
sion in both Alaska and Canada. They relate 
in a large degree to the presence or absence 
of permafrost or at least of poorly drained 
soils. On warm, well-drained sites such as 
south-facing slopes and river sides, the usual 
forest vegetation is made up of white spruce, 
paper birch, aspen, balsam poplar, or some 
combination of these species. Hardwood stands 
are replaced by white or black spruce , but the 
process is a slow one . As the fall of balsam 
or aspen leaves becomes lesser and as the 
litter of spruce accumulates, a continuous and 
thick moss mat develops under the stand. The 
insulating effects by a thick layer of moss 
under the stand account for delayed thawing 
and cooler soil temperatures . As thawing be
comes progressively slower in the soil, a 
permafrost layer develops in a flat land not 
far from a river. This prevents drainage and 
creates a wetter soil on which Sphagnum mosses 
may develop. Moss growth is rapid, and tree 
growth becomes slower either as a result of 
cooler soil temperatures or the water-logged 
nature of the soil. Since these conditions 
favor the growth of black spruce over white 
spruce, the former becomes established in the 
stands. As succession continues, the perma
frost layer r i ses closer to the surface . When 
the organic layer has developed sufficiently, 
the mineral layer may be entirely frozen and 
all tree roots become located in the organic 
layer . Then the black spruce and Sphagnum 
mosses attain the climax st~nd, finding opti
mum conditions f or their growth. Thus, on 
the warmest, well-drained sites where no per-
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~afrost occurs or the active layer is thick, 
the forests consist of closed spruce-hardwood 
stands, namely, white spruce, paper birch and 
aspen . On poorly drained sites, including 
north-facing slopes, flats and plateaus which 
are underlain by per~afrost, the black spruce
Sphagnum moss association is predominant. Black 
spruce is one of the tree species well adapt
able to permafrost. 
The best sites for tree growth were found to 
be on south-facing slopes and in river sides. 
However, the height of trees growing on perma
frost seems to be restricted below about 15 m. 
In Jnuvik, paper birch (8. papyrifera) is the 
only predominant broad-leafed deciduous species. 
The annual production of paper birch was in
vestigated in the birch stands growing on earth 
hummocks on a south-facing slope with an in
clination of about 10 degrees in Jnuvik. The 
total bio~ass was estimated at 74.5 ton/ha, 
with 1.7 in leaves . Net primary productivity 
of above-the-ground parts was estimated at 
2.16 ton/ha/year with only 0.42 (20%) in the 
trunk, 0.06 (2%) in the branch, compared with 
1.68 (78%) in the leaves . The annual net pro
duction was very low and 22% of the products 
was apportioned to the organs of photosynthesis 
of the trees. The results probably represent 
nearly the minimal value for deciduous wood
land and show a characteristic of annual pro
duction of deciduous tree species growing near 
tree lines . 

1021 SCHULTEN, R.B.- 1975 
Some Flowering Plants of the Devon Island low
lands; Arct i c, vol. 28, no. 2, pp. 92-98. 
When the ~assive fee sheet of the last Pleis
tocene glacier melted 10,000 years ago, land 
which had been forced below sea level under 
its weight began to rise, and the receding water 
left behind rows of beach ridges and shallow 
depressions. On the northern shore of Devon 
Island in the Canadian Arctic, there is an area 
of such lowland about 40 square kilo~etres in 
extent. It is bounded in the north and west by 
Jones Sound and in the south by the Truelove 
Inlet and River, while to its east ties an 
escarpment 1000 ft (300 m) high separating it 
from the upland plateau of the interior of the 
Island and the remains of its ice cap. 
From the base of the escarpment to the sea, 
this lowland area is a treeless terrain of 
lakes and ponds separated by grassy meadows 
and rocky beach ridges, dissected by meandering 
melt streams. During the summer, many of the 
meadows are wet and muddy, retaining a good 
deal of standing water during the short growing 
season . The raised beach ridges are dry and 
pebbly along their tops, becoming progressively 
moister as they slope down towards the meadows 
and ponds. The flowers described and illustra
ted in this article are all to be found grow
ing in this lowland area . 

1022 STUTZ, R.C . - 1973 
Nitrogen Fixation in a High Arctic Ecosystem; 
unpub. Ph.D. Thesis, Univ. Alberta. 
Biological nitrogen-fixation was studied on 
Truelove Lowland, Devon Island, N.W.T., in 
three different habitats. Raised beach ridges, 



resulting from post-glacial uplift, form well
defined xeric habitats which are dominated by 
dwarf shrubs and cushion plants. Hummocky 
meadows dominated by sedges, mosses and forbs 
compose the second intensively studied habitat. 
Water-logged meadows of moss and sedge were 
studied less intensively. 
Nitrogen-fixation was estimated using acety
lene-reduction assay. Incubation temperatures 
were moderated by immersing the incubation 
jars in water or burying them in a soil pit 
(10 em) on site. 
Soil algae populations were estimated by cor
relating field microscopic observations with 
dilution culture. 
Available nitrogen was determined by micro
kjeldahl analysis of KCl soil-extracts. 
Symbiotic nitrogen-fixation by vascular plants 
is nil on Truelove Lowland, One lichen species, 
PeltigePa aphthosa, reduced acetylene (5.1 uu
moles.mg- 1.hr-1). Nostoa aommune, a prominent 
blue-green algae on meadow soils, reduced ace
tylene at a rate 10 times that of P. aphthosa. 

Soil algae ~opulations were measured as high 
as 9.3 x 10 cells. g soil- 1 on beach ridges 
and 5.0 x 10 5 cells.g soil- 1 on meadows. Nos
toa sp. usually accounted for 50 to 90% of the 
algal flora. Based on population data, acety
lene-reduction data and hourly soil surface 
temperature da\a, s~il algae were estimated to 
fix 14 ug N.m- .yr- in meadows. 
Nitrogen-fixation was greatest at the anae
robic-aerobic interface in soils, and was a 
function ofan~robic bacteria. Nitrate nitro
gen applied to the soil at a rate of 1 ppm 
decreased fixation 56%. Normally nitrate is 
absent from these soils. The rate of fixation 
responded exponentially to temperature with an 
apparen\ Q1o of 5.6. An estimated 30 and 7 
mg N.m- .yr- 1 was fixed on the beach ridges 
in 1971 an~ 197~ respectively, and 190 and 
65 mg N.m- .yr- was fixed on the meadows in 
the same years. 

1023 STUTZ, R.C., and BLISS, L.C. - 1974 
Nitrogen fixation in soils of Truelove Lowland, 
Devon Island, Northwest Territories; Can. J. 
Botany, vol. 53, no. 14, pp. 1387-1399. 
Biological nitrogen fixation was studied on 
Truelove Lowland, Devon Island, N.W.T., in 
three different habitats. Raised beach rid
ges, resulting from postglacial uplift, form 
well-defined xeric habitats, which are domina
ted by dwarf shrubs and cushion plants. Hum
mocky sedge meadows with associated mosses and 
forbs comprise the second intensively studied 
habitat. Waterlogged wet sedge meadows with 
moss were studied less intensively. 
Nitrogen fixation was estimated using acety
lene-reduction assay. Incubation temperatures 
were moderated by burying the jars in soil 
pits (10 em} on site. 
Available nitrogen was determined by microk
jeldahl analysis of KCl soil extracts. 
Symbiotic nitrogen fixation by vascular plants 
is nil on Truelove Lowland. One lichen species, 
PeltigePa aphthosa, reduced acetylene (5.1 ~u 
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mol·mg- 1 ·h- 1 ). Nostoc aommune, a prominent 
blue-green alga on meadow soils, reduced acety
lene at a rate 10 times that of P. aphthosa. 
An estimated 30 and 7 mg N·m-2.year-l was 
fixed by bacteria and soil algae in beach rid
ge soil in 1971 and 1972 respectively, and 
380 and 120 mg N·m-2.year-l was fixed in mea
dow soils in the same years. 

1024 SVOBODA, J. - 1973 
Primary production of plant communities of the 
Truelove Lowland, Devon Island, Canada - beach 
ridges; in Primary Production and Production 
Processes, Tundra Biome, Bliss, L.C., and F.E. 
Wielgolaski (eds.}, Tundra Biome Steering Com
mittee, Edmonton, Alta., pp. 15-26. 
Raised beach ridges occur in a stepwise sequ
ence across the Truelove Lowland, the result 
of isostatic recovery after deglaciation. They 
are several hundred meters long, vary from 30 
to 150 m in width, are frequently curved, and 
account for 13.2% of the total lowland area. 
They are formed of sand, sedimentary sandstone, 
dolomite, and granitic gravel. 
Ridges are one of the prominent topographic 
features on the lowland, with much ecological 
significance. They are free of snow usually 
by mid-June, while the adjacent meadows become 
snow-free 1 to 2 weeks later. Being relatively 
well-drained and exposed to the wind, they are 
considered the driest and climatically most 
severe habitat on the lowland, and form a 
transition to the true Polar Desert on the up
land plateau of the island. These habitats 
are ecologically related to the cushion plant 
dominated Polar Semi-Deserts of the western 
islands. Maximum active layer depth is 100 em 
on the crest but only 40 to 60 em in the ridge
meadow transition. 

1025 SVOBODA, J. - 1974 
Primary production processes within polar semi
desert vegetation, Truelove Lowland, Devon Is
land, N.W.T., Canada; unpub. Ph.D. thesis, 
Univ. Alberta. 
Plant communities, their production and some 
production processes were studied on raised 
beaches in the High Arctic, Devon Island for 
three years. Historical prospectives of the 
site and area are outlined. On crests and 
slopes of these beaches a cushion plant-lichen 
community is present while the "foot" of the 
beach which forms a transition to the adjacent 
meadow is occupied by a cushion plant-moss com
munity. Soil, microclimate, vascular plant 
phenology, growth and distribution of vascular 
plants across the raised beach were also studied. 
Vascular plant cover is low, aa. 20% on crests 
and 60% in transitions, and so are aboveground 
and belowground standing crop (350 - 400 g.m-2) 
and seasonal production (ca. 22 g.m-2). Che
mical analyses of soil and plants showed a low 
content of some minerals (N, P, K) but a high 
content of Ca.Carbohydrate levels were very 
low (aa. 1 to 3%} in cushion plants but re
latively high in soft herbs (aa. 30%}. Also, 
chlorophyll, lipids and other compounds were 
analysed. DPyas integrifolia was chosen for 
more detailed autecological study and served 
as representative species of the community in 
respect to form and function. Raised beach 
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ridges were recognized as a Polar Semi-desert 
habitat, autono~ous and genuine in microcli
~ate as well as vegetation. 

1026 TARNOCAI. C., BOYDELL, A.N., NETTERVILLE, 
J.A., and DRABINSKY, K.A. - 1977 

Biophysical land classification, Boothia Peni
nsula and Northeast Keewatin; Geol . Surv. Can . , 
Open Fi 1 e No . 390. 
Preliminary drafts of 17 biophysical land 
classification maps (scale 1:125 000) of Boo
thia Peninsula and adjacent northeast Keewa
tin (NTS 57 A-G, 58 D,E, G) showing the dis
tribution of landforms, soils and vegetation. 
Legend information includes data on soil type 
and texture, drainage, ground ice conditions 
and vegetative cover. An explanatory text (31 
pages) describes the project objectives and 
methodology and the area's ecoregions, ecodis
tricts, landforms, soils, vegetation and ter
rain sensitivity. 

1027 TEERI, J.A . , and BARRETT, P.E. - 1975 
Detritus transport by wind in a high Arctic 
te rres tria 1 ecosystem; Aratia and Alpine Res. , 
vol. 7, no. 4, pp. ' 387-391. 
In a High Arctic lowland ecosystem wind trans
ported organic matter is frequently deposited 
in late snowbank habitats on the slopes of 
raised beachridges. Analysis of this detritus 
indicates its principal source is the adjacent 
snow-free beachcrest. In some snowbank loca
tions this wind transported detritus may 
account for 10 to 20% of the yearly accumula
tion of or~anic matter and may provide an addi
tional supply of nutri ents. 

1028 WEIN , R.W., and RENCZ, A. N. - 1976 
Plant cover and standing crop sampling proce
dures for the Canadian High Arctic; Arctia and 
Alpi ne Res., vol. 8, no . 2, pp . 139-150 . 
Vegetation types on Melville and Bathurst is
lands in the Canadian Arctic Archipelago we re 
sampled for plant cover and standing crop to 
determine the most efficient sampling methods 
and to recommend procedures for surveying 
large areas of the High Ar ctic . Vegetation 
types ranged from polar deserts to meadows. 
The estimation of plant cover from color posi
tive film and the point method proved to be 
the most efficient methods. The polar desert 
communities were up to 10 times more variable 
than the wet meadows. Standing crop estima
tions ranged from a low of 5 g m- 2 for a polar 
desert stand to a high of 4078 g m- 2 for a wet 
mos s-sedge meadow. The most efficient sample 
plot sizes were small (25 x 50 em or 20 x 100 
em) rather than large (20 x 100 em or 50 x 
100 em). Four times as many samples were re
quired to sample polar deserts as wet meadows. 

1029 WOO, M., and MARSH, P. ,- 1977 
Effect of vegetation on li~estone solution in 
a small High Arctic basin; Can. J. Earth Sci., 
vol. 14, no. 4,(Part 1); pp . 571-581. 
To evaluate the effect of tundra vegetation on 
limestone solution processes, the present study 
was carried out in a small basin in southwes
tern Ellesmere Island, N. W. T. A test reach 
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was selected along the stream, and water 
samples were collected at regular intervals 
from a seepage point entering the reach, a 
soil water pit at the bottom of a vegetated 
slope along the test reach, and from the stream 
at the outlet of the reach. Hydrochemical 
characteristics of the samples were described 
by several measured and calculated variables 
including water temperature, pH, calcium and 
total hardness, bicarbonate concentration, 
equilibrium partial pressure of carbon dioxide, 
and indices of saturation with respect to cal
cite and dolomite. Throughout the growing sea
son of 1975, all samples indicated higher con
centrations in water hardness and in bicarbon
ate than those reported in nonvegetated areas 
of the Arctic. A rising trend was apparent in 
these data, with the concentrations reaching a 
seasonal maximum in late summer. These pheno
mena are attributed to the production of bio
genic carbon dioxide, which increased the 
aggressiveness of the water. The partial pre
ssure of carbon dioxide in soil water was 
directly increased by this process, while the 
addition of soil water to the stream caused no
ticeable downstream increase in partial pressure 
of carbon dioxide and a corresponding reduction 
in saturation with respect to calcite and to 
dolomite. The influence of vegetation was 
therefore very marked in both surface and in 
subsurface flows. 

1030 ZOLTAI, S.C., and TARNOCAI, C.- 1975 
Perennially frozen peatlands in the western 
Arctic and subarctic of Canada; Can. J. Earth 
Sai. , vol . 12, no. 1, pp. 28-43. 
Perenially frozen peatlands were divided into 
five morphological types; peat plateaus, poly
gonal peat plateaus, palsas, fen ridges and 
lowland polygons. One hundred and eight dif
ferent peatlands were cored, measured and sam
pled . The internal structure of all but the 
lowland polygons suggests that the peat was 
deposited in wet fens unaffected by permafrost, 
and that per~afrost developed only after a thin 
layer of Sphagnum covered them. The lowland 
polygons evolved in a permafrost environment. 
The study area was divided into four regions on 
the basis of predominance of different peatlands 
forms. 

1031 ZOLTAI, S.C., and WOO, V. - 1976 
Soils and vegetation of Somerset and Prince of 
Wales Islands, District of Franklin; in Report 
of Activities, Part A, Geol. Surv . Can., Paper 
76-lB, pp . 143-145. 

CLIMATOLOGY 

1032 ALT, B.T.- 1975 
The energy balance climate of Meighen Ice Cap, 
N.W.T.; Polar Cont. Shelf Proj., vols. 1 & 2, 
168 p. 
Data obtained during the summers of 1968 to 
1970 on Meighen Island, N.W . T. were combined 
with three years of existing observations to 
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investigate the climate and synoptic regime 
of the area, and to obtain values of the 
energy balance components for Meighen Ice 
Cap. Creation of a Synoptic Energy Balance 
Diagram permitted analysis of the interaction 
of meso and synoptic scale influences with 
the energy balance and hence ~ass balance of 
the Ice Cap. 
The existence of Meighen Ice Cap, although 
precarious, stems from the Island's small 
size and its position on the edge of the Polar 
Ocean surrounded by expanses of ice covered 
sea. The Ice Cap is maintained by suppression 
of melt resulting from advection of cool thin 
cloud and fog from the Polar Ocean, and by the 
spring and summer accumulation associated with 
Cyclonic System Conditions. There is evidence 
that it originated following the Climate Op
timum during a period dominated by such Cy
clonic System Conditions. 

1033 BERRY, M. 0., DUTCHAK, P.M., LALOfWE, 
M.E., McCULLOCH, J.A.W., and SAVOIE, I. 
- 1975 

A study of weather, waves and icing in the 
Beaufort Sea; Beaufort Sea Technical Report 
No. 21, December 1975, 143 p. 
The objective of this study is to provide a 
description, based on analyses of historic 
data, of weather and wave conditions which 
could be significant to offshore operations 
in the Beaufort Sea. Except where noted, the 
area of study lies between the Yukon~Alaska 
border and Amundsen Gulf, extending from the 
coast of the most northerly extent of open 
water. 
Part I: In this part of Technical Report No. 
21 the problem of estimating extreme winds 
in areas of sparse data is discussed, with 
particular reference to the Beaufort Sea. 
Alternative approaches to the problem are 
described briefly. Based on an analysis of 
data from three coastal locations, extreme 
wind values are presented for offshore areas . 
Values are given for various return periods 
and durations. The analysis suggests that the 
distribution of extreme winds is relatively 
uniform over southern and eastern portions of 
the area of interest. In the northwest, 
where the wind regime is virtually unknown, 
extreme values may differ from those presen
ted. 
Part II: The work described here was carried 
out by Dames and Moore, Consulting Engineers, 
along lines specified by the Atmospheric En
vironment Service (AES). The evaluation by 
AES of an earlier study suggested that the 
latter underestimated the probability of ex~ 
treme events, particularly during the ~eteoro
logically unstable autumn period . While por
tions of the final report by Dames and Moore 
have been given limited distribution, it would 
be possible to consult the complete report by 
arrangement with the AES. 
The approach used by the consultant is des
cribed in some detail in the following sec~ 
tions, which are quoted essentially verbatim 
from their report, except for minor editing 
mainly to delete reference to figures which 
are not included in this presentation. 
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Part III: This portion of Technical Report No . 
21 contains a description of visibilities, wind 
temperatures and ceilings which can be expected 
to occur in the June to October period in the 
Beaufort Sea. The description is based on wea
ther observations from ships and coastal sta
tions. 
Part IV: The effects of icing on ships and the 
hydrometeorological variables conducive to its 
formation are presented. 
Empirical relationships developed by Dr. H.O. 
Mertins to relate ice accretion rates to wind, 
speed, air and sea temperatures are applied to 
Cape Parry and Sachs Harbour data to estimate 
superstructure icing and its severity in the 
Beaufort Sea. 
The total number of selected ice accretion 
rates, and their maximum and average durations 
are displayed in tabular for~ . An extreme Gum
bel distribution analysis is performed, and 
ice accu~ulations for selected return periods 
are derived . 
The study shows that conditions conducive to 
the accretion of substantial a~ounts of super~ 
structure icing occur in the Beaufort Sea, and 
that these conditions may pose hazards to off
shore operations. 
Part V: The intent of this study was to look 
in detail at various storms affecting the Beau~ 
fort Sea area and to draw for this series of 
case studies, conclusions about the formation, 
motion, and dissipation of the several types 
of storms. 
With this in mind, seven storms were investi
gated. Detailed descriptions of these are in~ 
eluded in an appendix. Seven is an inadequate 
number for division into classes and any 
generalizations are dangerous , but some con~ 
elusions can tentatively be given . More case 
studies would, of course, enhance the value 
of this report, but ti~e did not permit them 
to be ~ade. The nature of the report, how~ 
ever, is such that further studies can be made 
at any time by anyone interested and the re
sults co~bined with those presented here. 

1034 BROWN, R.J.E. ~ 1973 
Influence of climatic and terrain factors on 
ground temperatures at three locations in the 
permafrost region of Canada; in North American 
Contribution Permafrost, Sec. Inter. Conf., 
July 13~28, Yakutsk, U.S.S.R., ed. Nat. Acad. 
Sci., Washington, D.C., pp. 27~34. 

Regular periodic measurements (at least monthly) 
of ground temperatures are being taken by the 
Division of Building Research, National Re~ 
search Council of Canada, at three locations 
in northern Canada to assess the influence of 
climatic and terrain factors on permafrost. 
These are Thompson, Manitoba (55048'N, 97052'W), 
situated in the southern part of the discon
tinuous per~afrost zone, Yellowknife, North~ 
west Territories (62028'N, 114o27'W), in the 
northern part of the discontinuous permafrost 
zone, and Devon Island (760N), located in the 
Canadian Arctic Archipelago (Queen Elizabeth 
Islands) in the northern part of the continu
ous zone. Ground temperature measurements 
with thermocouple cables down to the 15-m depth 
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in various types of terrain are being taken 
at these locations and analyzed to determine 
the range of mean annual ground temperatures 
that may exist at any one site in the perma
frost region. 

1035 COGLEY, J.G., and McCANN, S.B. - 1976 
An exceptional storm and its effects in the 
Canadian High Arctic; Arctic and Alpine Res., 
vol. 8, no. 1, pp. 105-11 o. 
Heavy precipitation fell over the eastern 
Queen Elizabeth Islands on July 21-23, 1973; 
54.6 mm fell at Vendom Fiord, south central 
Ellesmere Island. The rainfall at Vendom 
Fiord was associated with a depression which 
had moved over the rest of the archipelago 
without producing unusual precipitation. None 
of the official weather stations in the region 
reported exceptional amounts, yet there is 
evidence that the record from Vendom Fiord 
was representative of a ~uch larger area. 
The storm was responsible for inundation of 
flood plains, reworking of coarse alluvium, 
and rapid mass move~ents on slopes in the lo
cality of Vendom Fiord, and it is possible 
that it was the cat~lyst for a glacier out
burst flood (jokulhlaup) which issued from 
an fee-dammed lake 10 days later. Depressions 
which impinge upon the mountains of the eas
tern High Arctic merit further climatologi
cal attention. 

1036 CONWAY, F.J.- 1976 
A summer climate study for Barrow Strait, 
N.W.T.; unpub. M.Sc. Thesis, McGill Univ., 
128 p. 
Variations in the time of the breakup of the 
ice cover of Barrow Strait are investigated 
by simulations of the ice sheet, considering 
radiative and atmospheric turbulent energy 
exchanges. It is demonstrated that the varia
tions can be largely attributed to differences 
in the rate of energy accumulation. By means 
of a synoptic typing technique, it is shown 
that these rate differences can be directly 
connected to synoptic conditions, at least as 
regards period means. 
In this investigation, only meteorological 
observations from Resolute are used, though it 
has been suggested that this station is not 
representative of the region around it. A 
preliminary study, using observations from 
ships and scientific camps in the area, shows 
that this is a reasonable approach, though 
some reservations must be retained. 

1037 FISHER, D.A. - 1976 
A study of two 6(0 18 ) records from Devon ice 
cap, Canada, and comparison of them to Camp 
Century o record, Greenland; unpub. Ph.D. 
Thesis, Geophysical Isotope Laboratory, Copen
hagen, Denmark, 287 p. 
Basic information is given about the Devon ice 
cap, the bore holes, the data available from 
them and the organization of this data. OlB 
concentration in precipitation is related to 
climate and other factors. These factors are 
discussed in reference to ice cores and a 
schema laid down to represent their various 
contributions. 
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1038 FISHER, 0. - 1977 
Final report on the melt feature stratigraphy 
fro~ the Devon Island Ice Cap drill site; 
Polar Cont. Shelf Proj., internal report, 33 p. 
In high altitude regions such as the Devon 
bore hole site, 1835 masl., where melted snow 
percolates down and refreezes on site, the 
amount of melt mH• em of ice yr- 1 , is related 
in a complicated way to the average summer air 
temperature, Ts (June, July, August). At any 
given depth or time interval the percent, by 
weight, of melt features can be determined 
from the ice cores by measuring a vertical 
crossection for the area covered by these fea
tures relative to the total area of the core 
interval. 

1011 GRACE, B., and GILLESPIE, T. - 1977 
A study of lichen distributions and microcli
mates in the Mackenzie Valley, N.W . T.; At~os
pheric Env. Serv., internal report, 162 p. 

1039 KOERNER, R. M., and TANIGUCHI, H. - 1976 
Artificial radioactivity layers in the Devon 
Island ice cap, Northwest Territories; Can. J. 
Earth Sci., vol. 13, no. 9, pp. 1251-1255. 
Bomb-produced radioactive fall-out layers are 
evident in the firn at the top of the Devon 
Island ice cap and also lower down in a zone 
where accumulation is in the form of re-frozen 
melt-water. This allows 1963-1974 snow accu
mulation (positive balance) gradients for the 
same period to be determined on sub-polar ice 
caps in Canada. 

1040 KOERNER, R.M. - 1977 
Devon Island Ice Cap: Core Stratigraphy and 
Paleoclimate; Science , vol. 196, no. 4285, pp. 
15-18. 
Valuable paleoclimatic information can be 
gained by studying the distribution of melt 
layers in deep ice cores . A profile represent
ing the percentage of ice in melt layers in a 
core drilled from the Devon Island ice cap 
plotted against both time and depth shows that 
the ice cap has experienced a period of very 
warm summers since 1925, following a period of 
colder summers between about 1600 and 1925. 
The earlier period was coldest between 1680 and 
and 1730. There is a high correlation be
tween the melt-layer ice percentage and the 
mass balance of the ice cap. The relation be
tween them sug9ests that the ice cap mass bal
ance was zero {accumulation equaled ablation) 
during the colder period but is negative in 
the present warmer one. There is no firm 
evidence of a present cooling trend in the 
summer conditions on the ice cap. A compari
son with the melt-layer ice percentage in 
cores from the other major Canadian Arctic ice 
caps shows that the variation of summer con
ditions found for the Devon Island ice cap is 
representative for all the large ice caps for 
about 90 percent of the time . There is also 
a good correlation between melt-layer per
centage and summer sea-ice conditions in the 
archipelago. This suggests that the search 
for the northwest passage was influenced by 
changing climate, with the 19th-century peak 
of the often tragic exploration coinciding 
with a period of very cold summers. 



1041 MACKAY, J.R.- 1976 
Ice-wedges as indicators of recent climatic 
change, Western Arctic Coast; in Report of 
Activities, Part A, Geol. Surv. Can., Paper 
76-lA, pp. 233-234. 

1042 MacKINNON, P.K. - 1976 
The oxygen isotope technique and its applica
tion to ice and sea cores; unpub. manuscript, 
Carleton Univ., 117 p. 
This paper centres on an examination of the 
oxygen isotope technique and its application 
to deep ice and deep-sea cores. The ratio 
of OlBf016 is temperature dependent. Thus, 
examination of stratigraphic samples of ice 
and deep-sea sediment by this method yields a 
pattern of temperature variation over time. 
An interplay between changing ice volumes and 
ocean levels is reflected in QlBfols curves. 
Deep-sea sediments show a systematic sequence 
of up to eight oscillations similar to that 
preserved in present day fee sheets. The me
thods of dating both ice and deep-sea sedi
ment will be examined. For this it will be 
shown that the age and shape of the 0 18/0l6 
curve for the last 'Ice Age', as preserved in 
glacial ice, is similar in duration and chara
cter to each of the cycles in deep-sea sedi
ments. Thus, evidence will be provided to 
show that glaciation in the Pleistocene has 
been a long lasting phenomenon, exceeding the 
classical terrigenous glacial record. 

1043 MARKHAM, W.E.- 1975 
Ice climatology in the Beaufort Sea; Beaufort 
Sea Techn f ca 1 Report No. 26, December 197 5, 
87 p. 
This report consists of four separate studies 
concerned mainly with ice climatology in the 
southern Beaufort Sea. The first, based on a 
study of twenty years' of historical ice 
charts, describes the variation of fee con
centration with the time of year for six re
gions with different ice regimes. The second 
describes the motion of individual ice floes 
relative to the wind. The third describes a 
reasonably accurate method for predicting the 
gross features of the northward retreat of 
the polar pack ice in the Beaufort Sea and the 
fourth is an examination of the size of ice 
floes within various ice concentration ranges 
near the edge of the polar pack. 

1044 MULLER, F. - 1970 
Automatic climatological recording stations in 
remote areas; in Can. Hydrology Sym. No. 7, 
Instrumentation and Observation Techniques, 
Victoria, B.C., October 8-9 1969, pp. 205-217. 
Some experience with two types of automatic 
climatological stations, established in a 
glacierized basin of the Canadian High Arctic, 
is presented as an example of one of their 
many applications in remote areas. Some 
other designs are also reviewed, and the need 
for further development of protection against 
the severity of the environment is stressed. 

1045 MULLER, F., BLATTER, H., BRAITHWAITE, 
R., ITO, H., KAPPENBERGER, G., OHMURA, 
A., SCHROFF, K., and ZUST, A. - 1975 
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Glaciological and Climatological Investigation 
of the North Water Polynya in Northern Baffin 
Bay; A progress report on North Water Activi
ties, October 1, 1974 to September 30, 1975, 
internal report, 149 p. 
During more than three years activity (July 
1972 to September 1975) the North Water pro
ject has generated enormous quantities of data 
and samples for analysis. Analyses will go 
far in fulfilling the scientific objectives of 
the project and in defining areas for future 
investigation. Furthermore the project has 
provided and will continue to provide raw data 
(mainly meteorological and sea ice) to the 
meteorological services of Canada and Denmark. 

" 1046 MULLER, F. - 1976 
North Water; Iae, No. 50, pp. 13-14. 

1047 MULLER, F. - 1976 
Problems of an Arctic Polynya - the North 
Water; in Proc. Sym. on Geography of Polar 
Countrfe~. 23rd Intern. Geographical Confe
rence, Leningrad, U.S.S.R., 22-26 July, 1976, 
pp. 52-55. 
North Water, one of the major polynyas of the 
North American Arctic is located in Smith Sound 
in northern Baffin Bay. The existence of the 
polynya has been known since the early 17th 
century and has attracted several scientific 
expeditions in the last 100 years. The pre
cise location, size and surface characteris
tics, which are all continually changing, re
mained, however, only vaguely known. In parti
cular, the mechanisms of its formation and 
effect upon the surrounding climate and gla
ciers were little understood. 

. 
1048 MULLER, F., BACHMANN, W., BERGER, P., 

BLATTER, H., BRAITHWAITE, R., CRAWFORD, 
J., DUTTER, Ct.~ ITO, H., ITO, S., KAPPEN
BERGER, G., MULLER, H., OHMURA, A., SCHRI
BER, G., SCHROFF, K., SIEGENTHALER, H.U., 
ZUST, A., and WEISS, J.- 1976 

Glaciological and Climatological Investigations 
of the North Water Polynya in Northern Baffin 
Bay; A Report on North Water Project Activities, 
October 1, 1975 to September 30, 1976, internal 
report, 128 p. 
During the period 3 April to 12 September 1976 
field work has been carried out as part of a 
continuing field study. However, the highest 
priority of the project is now the analysis of 
data and samples collected during the intensive 
field work of 1972-74 and, on a reduced scale, 
in 1975. The 1976 field programme involved 
continuation of routine climatological, gla
ciological and sea ice programmes on a reduced 
scale together with repetitions of the isotope 
sampling and sea ice dynamics programmes. The 
performance of the OTT automatic weather sta
tions during the 1975-76 winter was encouraging. 

1049 MULLER, F., OHMURA, A., and BRAITHWAITE, 
R - 1976 

On the climatic influence of North Water; in 
Proc. Sym. on Geography of Polar Countries, 
23rd Intern. Geographical Conference, Leningrad 
U.S.S.R., 22-26 July, 1976, pp. 55-58. 
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The climatic effect of a polynya such as North 
Water has long been speculated upon. The 
accurate understanding and quantitative assess
ment was, however, delayed due to the lack of 
cli~atological data of such a region in winter. 
The present article su~~arizes the analyses of 
the surface weather records and the aerological 
data collected during the three years 1972 to 
1975 by the North Water Project of McGill Uni
versity. Three manned stations located at 
Cape Hers che 1 (78°54' N, 74043' W, near northern 
end of polynya), Coburg Island (75054'N, 790 
02'W, western edge) and Carey Islands (76044'N, 
7301l'W, within the polynya) were supplemented 
by six automatic weather stations situated with
in travelling distance of the ~anned stations • 

. 
1050 MULLER, F., and SCHROFF, K. - 1976 
Experience with three types of automatic clima
tological recording stations in remote areas; 
paper presented at Reading, England, September 
1976. 
After defining the term "remote areas", the 
scientific goals are described of the three 
research projects for which auto~atic weather 
stations were needed. The three basically 
different types of auto~atic weather stations 
tested and used in the field in the Canadian 
and Greenland arctic (approx . soo N) and on a 
mountain top in the Swiss Alps are: a) analo
gue strip chart and digital recorder (Rauch
fuss, Australia), b) di9ftal ma9netic-tape 
recorder (Plessey, U.K.), and c) digital 
punch-tape recorder (Ott, Germany). 
Basic design require~ents for the stations 
(battery-power supply, unattended operation 
for long periods, light-weight for ~an-haul
ing, and low cost) are discussed. The develop
ment and evaluation phase started in 1965 on 
Axel Heiberg Island; the operational phase 
began in 1972 when nine Ott and one Rauchfuss 
stations were installed for year-round data 
collecting in the North Water area. 
The three types of stations with their grad
ual improvement to the present ~odels are des
cribed including field experiences, particu
larly with the Ott and Rauchfuss stations, and 
discussion of the proble~s of power supply, 
insulation, field installation and calibra
tion as well as the very serious implications 
of sensor riming is presented. Finally, data 
recovery rates and procedures for data evalua
tion are considered. A notable amount of 
handcollected data is available for compari
son. 

1051 OHMURA, A. - 1975 
Heat balance and meso-climate; Ice, No. 47, 
p. 6. 

.. 
1052 OHMURA, A., and MULLER, F. - 1976 
A numerical experiment on the effect of the 
North Water Polynya on the meso-scale tempera
ture and humidity fields and atmospheric cir
culation; in Proc. Sym. on Geography of Polar 
Countries, 23rd Intern. Geographical Confer
ence, Leningrad, U.S.S.R., 22-26 July, 1976, 
pp. 58-61 
The basic problems relating to the North Water 
polynya in northern Baffin Bay, namely {1) the 
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magnitudes of the sensible and latent heat 
fluxes and the shear stress at the surface, 
(2} the extent of the airmass modification, 
{3) the contribution of the polynya to cyclo
genesis and precipitation, are discussed in 
detafl by F. Muller et al. (1973) and F. 
Muller {in this volu~e}. An effective method 
of attempting solution of these problems is 
by nu~eric experiment with a thermodynamic 
atmospheric model. The present paper des
cribes the main features of the two~dimen
sfonal, six-layer moist model which generates 
cloud layers and precipitation fields. First 
results of this experiment using realistic 
Arctic winter boundary conditions as obtained 
through field observations are presented. 

1053 PATERSON, W.S.B. - 1976 
Climatic interpretations from glacier ice 
cores; Abetract in American Quaternary Assoc., 
Abstracts of the fourth biennial meeting, 
October 9 and 10 1976, Tempe, Arizona, pp. 16-
19. 
The oxygen isotope ratio (6} in precipitation 
depends on the te~perature at which the pre
cipitation formed. Thus a core drilled through 
a polar fee cap contains a record of past te~
perature variations. For time periods of the 
order of 100,000 years, this technique provides 
a record of climatic fluctuations more detailed 
than any other available at present. Inter
pretation of isotope variations in terms of 
temperature is not always straightforward how
ever, and, in addition, derivation of a time 
scale for the core presents proble~s. So~e of 
these difficulties will be discussed and illu
strated by co~parison of data from two cores 
from the Devon Island fee cap (Arctic Canada) 
and the core fro~ Camp Century (Greenland). 

1054 PATERSON, W.S.B. - 1976 
Vertical strain-rate measurements in an arctic 
ice cap and deductions from them; J. Glacio
logy, vol. 17, no. 75, pp. 3-12. 
Closely spaced measurements of diameter of 
ther~ally drilled bore holes reveal a pattern 
of small variations . These patterns serve to 
identify points on the bore-hole wall; thus 
the change in length of sections of bore hole 
can be determined as a function of time. This 
method has been used to measure vertical strain
rate as a function of depth in two bore holes 
near the crest of the Devon Island ice cap. The 
measured strain-rate, corrected for firn com
paction, varies significantly with depth. The 
vertical component of velocity at the surface 
was determined from the contraction rate of a 
bore hole that penetrated to the base of the 
ice. Comparison of this velocity with the 
present accumulation rate suggests that the 
fee cap, in the vicinity of the bore hole, is 
thickening slightly at present. The age of the 
ice at various depths, as calculated from the 
measured vertical velocities, is in broad agree
ment with radio-carbon dates covering the past 
6000 years. This suggests that the flow of 
the ice cap has not varied significantly over 
this period, and thus that the present accu
mulation rate, which is causing thickening, 
is slightly above the average for the period. 



1055 PATERSON, W.S.B., KOERNER, R. M., FISHER, 
0., JOHNSEN, S.J., CLAUSEN, H. B., OANS
GAARO, W., BUCHER, P., and OESCHGER, H. 
- 1977 

An oxygen-isotope climatic record from the 
Devon Island ice cap, arctic canada; Nature, 
vol. 266, no. 5602, pp. 508-511. 
Isotope ~easurements on two adjacent cores 
through the Devon Island ice cap provide a 
well-dated climatic record for the past 5000 
yr. Fluctuations in annual values include 
much 'noise', and fee flow over a rough bed 
produces distortions in the lowest 5% of core 
which covers roughly 120,000 yr. Comparison 
with the Camp Century, Greenland, record 
helps to separate cli~atic changes from chan
ges in ice thickness or flow pattern. 

.. 
1056 SCHRIBER, G., STAUFFER, B., and MULLER, 

F. - 1975 
180fl6Q. and 3H-measurements on precipitation 
and air moisture sa~ples from the North Water 
Area; paper presented at the Symposium on Iso
topes and Impurities in Ice, 16th General 
Assembly of the I.U.G.G., Grenoble, September 
1975. 
From 1972 until 1974 a mesoclimatfc study was 
conducted in the North Water area with the aim 
to find an explanation for the existence of 
this polynya between North Greenland and Elles
mere Island and to analyse the influence of 
this open water on its surroundings. 
To support the ~eteorological program an iso
tope study was carried out: At Coburg Island, 
Carey Island and Cape Herschel precipitation 
and air moisture were systematically collec
ted. The analysis of all samples collected 
from November 1972 to May 1973 on Coburg is 
complete. In the precipitation samples the 
1ao;160 and D/H ratios as well as the tritium 
content were ~easured, on the air moisture 
samples the 180/ 160 ratios were determined. 
The data obtained from the precipitation and 
air moisture samples show remarkable correla
tions with the temperature, however the air 
moisture samples may be affected by isotopic 
fractionation during collection. 
The isotopic data suggest that approximately 
25% of the precipitation is of local origin. 

1057 SCHROFF, K. - 1975 
Automatic weather stations; Ice, No. 47, 
p. 6. 

1058 SMITH, M.W. - 1975 
Numerical simulation of mfcroclimatic and 
active layer regimes in a High Arctic envi
ronment; Indian and Northern Affairs, North 
of 60, ALUR 74-75-72, INA Publication No. QS-
8039-000-EE-Al, 29 p. 
Field data are being gathered to evaluate a 
computer simulator which predicts microcli
matic and ground thermal regimes from routine 
weather information and site-specific radia
tive, aerodynamic, thermal and hydrologic 
characteristics. From these data the model 
synthesizes the local surface energy budget 
and the surface temperature which is used as 
the boundary condition in the soil thermal 
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diffusion equation . The predictive capability 
can be used as a basis for land use decisions. 
Field measurements of energy budget components 
and ground temperatures are being used to test 
the accuracy of predictions. Two natural sites, 
one wet and one dry, near Eureka, N.W.T., have 
been fully instrumented. At another two dis
turbed sites ground temperatures are being 
measured. 
The spring snowmelt event is very well duplica
ted by the model with predictions closely match
ing the observations for the start and finish 
of melt. Active layer thicknesses reach a 
maximum in mid-August, with mean values of 30 
c~ at the wet site and 52 em at the dry site. 
The model predictions are 29 em and 53 em res
pectively, also by mid-August. The pattern of 
freezeback is also well duplicated. The zero
curtain period lasts for about four weeks at 
the wet site but less than two weeks at the 
dry site . The predicted sequences match this 
fairly well, except that they lag by about five 
days throughout. Removal in July, 1973 of a 
10-cm surface layer at the wet site led to a 
10-cm thickening of the active layer in mid
August. Simulation of this disturbance yielded 
an almost identical result. The effects of 
winter snow compaction were also investigated 
through simulation, the results showing that 
there is negligible carry-over effect on sum
mer ground temperatures. 
Model predictions of mean daily net radiation 
under naturally cloudy skies are within 5% of 
observed values. 

1059 WALKER, E.R. - 1975 
Oil, ice and climate in the Beaufort Sea; Beau
fort Sea Technical Report No. 35, December 1975, 
40 p. 
The amount of crude oil which may be released 
to the environment during drilling in the Beau
fort Sea is esti~ated. The effects of oil in 
terms of the Beaufort Sea surface heat budget 
are briefly discussed. Considering the amount 
of oil likely to be released in exploratory 
drilling, its movement, and its effect on the 
surface heat budget, it is estimated that no 
important climatic effects are likely . 

.. 
1060 WHITING, J., and MULLER, F. - 1969 
Evaluation of the OTT automatic weather sta
tion; McGill Univ., internal report, 39 p. 
The Ott automatic digital punch tape climato
logical recording station became available in 
August 1967. The punch tape produced by the 
station is compatible with the computer through 
a tape compiler and, in this way, the tedious 
chart reading is replaced by direct data out
put as well as statistical computation. 
This station was tested for 25 days in 1967 and 
recorded two parameters, temperature and rela
tive humidity, in a combined sensor. In the 
summer of 1968, the recorder was slightly modi
fied to operate down to a temperature of -250C 
on dry cell batteries. The station was put 
through extensive tests during this summer. 
The following summer, 1969, the station was 
used as a standard recording instrument. 
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1061 ANONYMOUS - 1959 
General specifications for a position-fixing 
system for hydrographic and geophysical sur
veys in Arctic regions on scales 1/50,000 or 
less; Polar Cont. Shelf Proj . , internal re
port, 5 p . 

1062 ANONYMOUS - 1977 
Bathymetry sounding system devised; Oil~eek, 
February 28 1977, pp. 44-45 . 
This system uses a modified Canadair Flextrac 
C-23 as the sounding vehicle, using spike 
coupled transducers attached to hydraulically 
operated rams placed at each corner of the 
vehicle. 

1063 BANISTER TECHNICAL SERVICES - 1976 
Final report, development and testing of pro
duction through ice survey techniques; D.S . S. 
Contract lSZS-0401, 181 p. 
In December, 1975, Banister Technical Ser
vices was granted, a contract by the Canadian 
Government to design, construct and test a 
tracked vehicle for the rapid determination 
of depth profiles in ice covered waters. This 
contract was the result of an unsolicited 
proposal for scientific work. 
This report contains within it Conclusions 
specific observations, recommendations and 
suggestions for future work. 

1064 CAULFIELD, D.O. , and LIRON, A. - 1975 
Preliminary report on Bancqes sub-botto~ Tuk
toyaktuk tests; Geol. Surv. Can., internal 
report, 72 p. 
In April 1975, a joint program was undertaken 
by Banister Technical Services and the Geolo
gical Survey of Canada, Department of Energy, 
Mines and Resources, to field test the BANCQES 
through-ice sub-bottom syste~ in the shallow 
waters of the Mackenzie Delta. Test data was 
acquired at four sites where cores were pre
viously taken and analyzed by the Geological 
Survey of Canada . Multiple samples were ac
quired in three different regions. 

1065 CAULFIELD, D.O .• LIRON, A., LEWIS, 
C.F . M., and HUNTER, J.A. - 1976 

Preliminary test results of the "Bancqes" 
through - ice sub-bottom acoustic profiling 
system at Tuktoyaktuk, Northwest Territories; 
in Report of Activities, Part A, Geol. Surv. 
Can . , Paper 76-lA, pp. 503-510 . 

1066 CRUTCHLOW, M.R. - 1976 
Tracked Vehicle Sounding Over Ice; Light Bouse, 
J. of the Can. Hydrographers' Assoc., No. 14, 
pp. 16-18 . 
Sounding fn fee covered waters from a tracked 
vehicle using a transducer mechanically coupled 
to a spike is a new field for the Canadian 
Hydrographic Service. Although tracked vehi
cles and through-ice sounding have both been 
around for a number of years, the combination 
of both is a recent development. 
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1067 GRAY, D.H. - 1975 
Propagation Velocity of Decca Frequency Trans
missions Over Sea Ice; Th9 Can. Surveyor, vol. 
29, no. 3, pp. 277-288. 
In April and August 1973, a phase lag compari
son test was performed using a double ~onitor 
system with the hyperbolic Decca chain esta
blished for various scientific surveys in the 
Amundsen Gulf. The test compared the secon
dary phase lag effect of sea ice and sea water. 
The observed values of the August test over sea 
water are consistent with the theoretical for
mulas of J.R. Johler. The observed values of 
the April test over sea ice cannot be compared 
with the formulas because the formulas are 
based on the assumption of a vertically homo
geneous medium and this assumption is not valid 
in a sea-ice situation . The observed average 
velocity over sea ice is 299510 km/sec and over 
sea water is 299610 km/sec. 

1068 GRAY, O.H. - 1977 
The propagation velocity of decca-frequency 
transmissions over sea fee; Intern. Hydrographic 
Revie~. Monaco, vol. LIV, no. 1, pp. 59-71. 

1069 IIZUKA, K., OGURA, H., YEN. J.l., NGUYEN. 
V. , and WEEDMARK, J.R. - 1976 

A Hologram Matrix Radar> in Proc. of the IEEE, 
vol. 64, no. 10, pp . 1493- 1504. 
The concept of hologram matri% is proposed. 
This concept was incorporated into the design 
of a novel radar which, unlike conventional 
radars, determines the distance by the spatial 
distribution of the scattered wave rather than 
by the lapse of ti~e. The radar based upon 
this principle was developed and built for the 
purpose of mapping ice thickness in the range 
of 0.5"" sm. but it has potential applications 
in other fields. 
Such a radar has real-time processing capa
bility, resulting from an amalgamation of the 
antenna and computer subsysteMs . The program
ability of the radiation pattern by software 
of the processing simplifi es the construction 
of the radar. Capability of dual focussing of 
the transmitter and receiver eliminates the 
necessity of either pulsing, or frequency mo
dulation of the tramsmitting signal. Superior 
performance in the short range, with high re
solution, is particularly advantageous for mea
suring lossy ice. 
These features were substantiated by experi
mental results obtained from the field opera
tion of the system. 

1070 KERR, A. - 1977 
Developments in through-the-ice hydrographic 
surveying> presented at Int. Cong. Surveyors, 
Stockholm, June 1977, 13 p. 
Much of the work of the hydrographer of today 
is directly associated with the search for re
sources at sea. In Canada, the search for 
hydrocarbons offshore has primarily been con
centrated on the Atlantic Coast and in the 
Arctic . In the Arctic there are two main 
areas of interest, the Mackenzie-Beaufort Basin 
and the Sverdrup Basin. The latter extends 
over most of the Queen Elizabeth Islands, which 



are situated to the north of Parry Channel. 
Both these geological provinces have been the 
scene of intense exploration during the last 
decade and oil and gas have been found in sig
nificant quantities. 
It was fortuitous for the exploration companies 
that the Canadian government. in order to em
phasize its sovereignty. decided in 1959, to 
establish a major project to carry out research 
studies in the high Arctic . This operation. 
known as the Polar Continental Shelf Project 
(P.C . S.P.), included work in many scientific 
disciplines. Bathymetry is fundamental to the 
understanding of nuaerous ~arfne pheno~ena and 
as a result hydrography occupied a major part 
of the work. During the eighteen years that 
hydrographers have worked with the project they 
have syste~atically ~apped ~ost of the area 
surrounding and between the Queen Elizabeth 
Islands, including the continental shelf bor
dering the Arctic Ocean . The hydrographic 
work has been mainly of a reconnaissance na
ture with spot depths measured on a square 
grid of between two and ten kilometres. This 
infor~ation which was originally intended as 
a basis for scientific studies. has turned out 
to be of use to exploration companies planning 
their operations. With the actual discovery 
of oil and gas. thoughts have turned to the 
extraction of these resources. Consequently 
a need has quickly arisen for •ore detailed 
hydrographic information about these fee 
covered waters. 

1071 MARINAV CORPORATION • 1977 
The Hearne Point Decca lambda System; Marinav 
Corp •• Report No . 1211/TM, January 1977, 18 p. 
This publication is prepared by Marinav Cor
poration to introduce new users to the Decca 
lambda System used by the Polar Continental 
Shelf Project for navigation and positioning 
req uf re~e n ts. 
The system has been used since 1960 during 
which ti~e it has been installed in different 
locations as survey activities have ~oved 
south -westward from Meighen Island to the 
Beaufort Sea . Each system configuration has 
been na~ed by the location of the Master sta
tion, in the case of the 1977 location where 
Master is installed at Hearne Point it is 
known as the Hearne Point Decca Chain . 

1072 PElSTER, K.- 1977 
Flying by global navigation; Canadian Pl ight, 
March-April 1977, pp. 8-10. 

1073 ROYAL MILITARY COLLEGE OF CANADA - 1975 
Conceptual and preliminary design of a manned 
submersible: KES-1; Royal Mi litary Co l lege of 
Canada, Dept. Chemistry and Chemical Eng . , 
Final Report of the Che~ical Eng. 415B Design 
Project, May 1975, 180 p. 
During the 1975 winter term , cons i sting of 
about fourteen teaching weeks, a design pro
ject was included in the fourth year chemi
cal engineering program. The general course 
objectives were: 1) to integrate the course 
of s tudy by applying general engineering, 
chemistry, physi cs , mathematics and chemical 
engineering to the solution of a design pro -
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blem; 2) to teach design techniques> and 3) to 
develop the conceptual and preliminary design 
of a system with military and civilian rele
vance in the Canadian scene . 

1074 STELTNER, H.A.R. - 1977 
Transportation of personnel, instru~ents and 
equipment on first-year sea ice for oceano
graphic survey and research purposes> paper 
presented at P.O.A.C . 77, St . John's, Nfld., 
Septe11ber 26·30. 
This report represents the experience of more 
than 21,000 vehicle kilo11eters driven on first
year sea ice during arctic winter conditions 
without accident, injury, mishap or loss. This 
experience was accumulated during the years 
1972 (March) to 1977 (July) on the Eclipse 
Sound and adjacent waterways. 

1075 VEILLETTE, J.J., and HIXON, F.M. • 1975 
A modified ATV-drill for shallow permafrost 
coring; in Report of Activities, Part C, Geol. 
Surv. Can., Paper 75-lC, pp . 323-324. 

1076 VEILLETTE, J., and NIXON, F.M. - 1976 
Permafrost coring equip11ent; i n Report of 
Activities, Part A. Geol. Surv. Can., Paper 
76-lA, p. 269 . 
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1077 ANONYMOUS - 1977 
Can. Hydrographer's Assoc . , personal notes. 
Hans Pulkkinen and Gerry Wade; Li gh t house, 
no. 15, April 1977, pp. 38-39. 

1078 ANONYMOUS - 1977 
Hans Pulkkinen : Arctic e xplorer and polar pil
grim; Fisherie s & Marine NeLJs, vol. 11, no. 2, 
February 1977, p. 4. 

0932 BECK, B. , and SM ITH, T.G . - 1976 
"Seal Finger"-- An unsolved medical problem in 
Canada; Pish. Mar. Se r v .• Res. Dev. Tech.Rep. 
625, 7 p . 

0933 BECK, B., and SMITH, T.G. - 1976 
Seal finger: an unsolved medical proble11 in 
Canada; CMA Jo urna l . vol. 115, July 17 , p. 105. 

1033 BERRY, M.O., DUTCHAK , P.M ., LALONDE, M.E., 
McCULLOCH, J.A.W., and SAVO I E, I . - 1975 

A study of weather, waves and icing fn the 
Beaufort Sea; Beaufort Sea Technical Repo r t No. 
21, Dece11ber 1975, 143 p. 

1079 BIEFER, G.J. - 1975 
Exploratory corrosion tests in the Canadian 
Arctic; Can. Cen t r e f or Min . & Energy Teoh., 
internal report ERP/PMRL-75-7 ( R), 25 p. 
A few exploratory sea-water and atmospheric 
corrosion tests on structural steels were per
formed in the Arctic and on the east coast of 
Canada . The results obtained in the tests are 
reported and discussed. 
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1080 BIEFER, G.J. - 1976 
Examination of steel specimens after immersion 
in sea water for one year at Devon Island, 
N.W.T.; Can. Cent~e for Min. & Energy Tech., 
internal report MRP/PMRL-76-58 (TR}, 11 p. 
SpeciMens of G40 . 8 Grade B structural steel 
and crevice-containing Type 304 and Type 316 
austenitic stainless steel were im~ersed in 
Arctic sea water near Devon Island, N.W.T . , 
for one year. 
Corrosion attack on the specimens of structural 
steel was relatively uniform . On the basis of 
weight loss, corrosion rates were 81-93 ~m/yr 
(3.2 to 3. 65 mils/year}, while typical penetra
tions, measured using a depth gauge, ranged 
from 25-175 ~m (1-7 mils} . Both stainless 
steels showed light crevice attack where they 
had been in contact with rubber bands . The 
deepest penetration measured with a depth gauge 
were 230 ~m (9 mils} for Type 316 and 115 ~m 
(4.5 mils} for Type 304 stainless steel. 

1081 BIEFER, G.J., and BLOUIN, A.- 1976 
Field trip to Tuktoyaktuk and Inuvik, N.W.T ., 
to emplace atmospheric corrosion monitoring 
devices, July 197~; Can. Centre for Min . & 
Energy Tech . , internal report MRP/PMRL - 76-19 
( FT}, 12 p . 

In the summer of 1972, a long-term atmospheric 
corrosion test of three structural steels was 
initiated at Tuktoyaktuk. Specimens from this 
test were withdrawn in 1973 after one year on 
test and a rack of titanium specimens was in
stalled by request. 
In other research at PMRL during the summer 
of 1975 , the capabilities of wire-on-bolt de
vices, as a simple means of obtaining an index 
of atmospheric corrosivity, were investigated. 
In 1976, it was decided to monitor the atmos
pheric corrosion tests at Tuktoyaktuk, and 
also to install wire-on-bolt and other conven
tional rectangular sheet specimens at Tuktoy
aktuk and other sites in the vicinity. One of 
the authors, A. Blouin, undertook this assign
ment. 

1082 BIEFER, G.J. - 1976 
Short-term tests of an atmospheric-corrosion 
monitoring device; Can. Centre for Min. & 
Energy Tech., internal report ERP/PMRL-76-4 
(TR}, 12 p. 

Assemblies, each consisting of a length of 
iron wire wound on a stainless steel bolt, 
were given short-term atmospheric corrosion 
tests in comparison with conventional rectan
gular specimens cut from mild steel sheet. 
It was found that the wire-on-bolt specimen 
tested was capable of measuring very small 
amounts of atmospheric corrosion, but that 
the maximum amount measurable was too low to 
consider its general usage for year-long ex
posures in the Arctic. However, it might be 
useful for tests in regions where corrosion 
rates are known to be extremely low (e.g. 
average penetration by corrosion of mild 
steel not greater than about 4 ~m/year}. 
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1083 BJORNERT, R. - 1975 
Field operations report for the AIDJEX main 
experiment; AIDJEX Bun., Uni v. Wash., Seattle, 
No. 29, pp. 173-181. 

0934 BRAKEL, W. O. - 1977 
The socio-economic importance of wildlife re
source utilization in the Southern Beaufort 
Sea; Beaufort Sea Technical Report No. 32, 
March 1977, 91 p. 

1084 HOBSON, G.D. - 1975 
Polar Continental Shelf Project (PCSP); in 
Government Activities in the North, 1974-75, 
Dept. Ind. and N. Aff., Advisory Comm. N. 
Devel., pp. 55·62. 

1085 HOBSON, G.D., and VOYCE, J . - 1975 
Titles and Abstracts of Scientific Papers Sup
ported by PCSP; Polar Cont. Shelf Proj., Dept. 
Energy, Mines & Resources, vol. 2, Cat. No. 
M78-3/1975, 68 p. 

1086 HOBSON, G. 0. - 1976 
Measuring Arctic ice - a joint experiment; 
GEOS, Fall 1976, pp. 15-17. 
AIDJEX was designed to answer the four follow
ing questions: 1) How is large·scale ice de
formation related to the external stress 
fields? 2) How can these external stresses be 
derived from a few fundamental and easily mea
sured parameters? 3} What are the mechanisms 
of fee deformation? and 4) How do ice deforma· 
tion and ice morphology affect the heat bal· 
ance? 

1087 HOBSON, G.O. - 1976 
Polar Continental Shelf Project; i n Activities 
of the Science and Technology Sector 1975-76, 
Energy, Mines & Resources Can., pp. 155-159. 

0954 KNOWLES, R. - 1975 
Nitrogen fixation in Arctic Marine Sediments; 
Beaufort Sea Technical Report No . 9, December 
1975, 44 p. 

0955 LEGAULT, J. - 1976 
Wilderness, Ordeal in the jaws of the white 
bear; Outdoor Life, April 1976, pp. 69, 150, 
152, 154, 156. 

1088 PElSTER, K. - 1973 
Land of the midnight sun; Canadian Flight, 
Jan . -Feb. 1973, pp. 7-9. 
Flight in the Canadian Arctic requires a 
special brand of skill -- even if you're only 
ice cbs erving •• . 

1089 PELLETIER, B.R. · 1976 
Outline for a marine science atlas of the 
Beaufort Sea; in Report of Activities, Part C, 
Geol. Surv. Can., Paper 76-lC, pp. 325-331. 

1090 PULKKINEN, H.W. - 1976 
Aerial photography of the artificial islands, 
Mackenzie Delta, N.W.T.; Polar Cont. Shelf 
Proj., internal report, July 1976, 7 p. 



1091 PULKKINEN, H.W. - 1976 
Aerial photography of the artificial islands, 
Ma ckenzie Delta, N. W.T . ; Polar Cont. She l f 
Proj. , internal report, September 1976, 4 p. 

1092 QUINTNER, D. - 1975 
Canada will ship Christmas dinner to students 
drifting on Arctic fee floe; The Toronto Star, 
Saturday, December 13, 1975. 

0982 SMITH, P. , and STIRLING, I. - 1976 
Resume of the trade in polar bear hides in 
Canada, 1974-75; Env. Can., Can. Wildl. Serv. 
Progress Notes No. 66, August 1976, 7 p. 

0985 SMITH, T. G. , and ARMSTRONG, F.A.J . - 1975 
Mercury in Seals, Terrestrial Carnivores , and 
Principal Food Items of the Inuit, from Hol
man, N.W.T.; J. Fish. Res. Board Can., vol. 
32, no. 6, pp. 795-801. 

1093 STANLEY ASSOCIATES ENGINEERING LTD . -
1973 

Polar Base Camp Sewage Disposal Study; Polar 
Cont. Shelf Proj . , internal report, 59 p. 
The purpose of this study is to provide re
commendations and cost estimates for the es
tab l ishment of a modern and practical sanitary 
plumbing and s ewage disposal system for the 
Polar Continental Shelf Project Base Ca~p at 
Tuktoyaktuk, N.W . T. 

1 094 WADHAMS, P. - 1976 
Oil and ice in the Beaufort Sea; Polar Record, 
vol. 18, no. 114, pp. 237-250 . 
As the world's oil resources dw i ndle, the 
search for new supplies is touching regions of 
the globe previously considered too hostile 
for any kind of sustained operation. The fee
infested coastal waters of eastern and north
ern Canada are one such region . Already rigs 
have been at work off Newfoundland and Labra
dor where there is a long ice - free season and 
where drifting icebergs are the chief danger. 
Wells have been drilled on land in the Arctic 
islands and in one case from fast ice artifi
cially thickened by flooding . However, a pro
posal to drill in the environmentally sensi
tive Beaufort Sea aroused widespread concern 
because of the enormous damage that could be 
caused by an accidental oil spill or by the 
blowout of an offshore well. People realized 
that the polar pack ice presents great dangers, 
that almost no information existed on the 
interactions between oil and sea ice, and that 
the oceanography and biology of the Beaufort 
Sea were understood only sketchily. To re~edy 
these deficiencies a major environmental im
pact study, the Beaufort Sea Project, was 
undertaken in 1974-75 by the federal govern
ment of Canada and the oil industry acting in 
co-operation. The study also served the pur
pose of defining the conditions and restric
tions under which the government would allow 
offshore drilling to proceed. 

1095 WONG, C.S., MACDONALD, 0., and CRETNEY, 
W.J. - 1976 

Distribution of tar and other particulate pol-
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lutants along the Beaufort Sea Coast; Beaufort 
Sea Technical Report No. 13, March 1976, 96 p. 
This report su~Marizes the objectives of the 
project, the study area, methods, sources of 
data and field and laboratory results of the 
investigation during the summers of 1974 and 
1975 along the Beaufort Sea Coast. The objec
tives of the study are: (1) to establish the 
baseline distribution of particulate pollu
tants, especially for tar and plastics, in the 
present-day Beaufort Sea marine environ~ent, 
(2) to establish areas with natural seepage of 
crude oil and (3) to establish the chemical 
characteristics of hydrocarbons in the present
day beach sediment, nearshore sediment and ma
rine organisms, including fish . The study area 
in 1974 covered the SW coast of Mackenzie Bay 
and portions of the western coast of Tuktoyak
tuk Peninsula . In 1975 the area was expanded 
to include not only the Yukon Coast, but also 
some of the offshore islands of the Mackenzie 
River Delta and a larger portion of Tuktoyaktuk 
Peninsula. No extensive tar pollution was 
found and no natural seepage was evident, al
though some isolated occurrences of asphalt 
near Drift Point and grease near Shingle Point 
and around Tuft Point and Warren Point were 
encountered . However, plastic wastes, in 
particular explosive cannister fragments ori
ginating from marine seismic activities, were 
prevalent and were found to have re-inundated 
beaches that had been cleaned up during the 
1974 survey. Beach sediment, nearshore sedi
ment and fish samples were collected to esta
blish their hydrocarbon characteristics. 
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1096 APOLLONIO, S. - 1961 
The Devon Island Expedition ; Arctic, vol. 14, 
no. 4, pp. 252-265 . 
In 1959 the Arctic Institute of North America 
undertook an integrated program of long term 
research on Devon Island in the Queen Elizabeth 
Islands of arctic Canada . The co-ordinated 
studies were designed to help understand the 
interrelationships between the glacier-fee of 
Devon Island, the ocean in Jones Sound, and the 
encompassing atmosphere. They are being car
ried out over a 3-year period under the leader
ship of Spencer Apollonio. The main effort is 
concentrated on attempts to evaluate such fac
tors as physical, chemical, and biological 
variations in the arctic waters of Jones Sound 
caused by discharging glaciers; evaporation 
and transfer of moisture between the ocean 
waters and the ice-cap and glaciers; and the 
overall influences of solar radiation energy 
on the mass balance of the fee-cap, the bio
logical production in the sea, and the growth 
and decay of sea-ice . Some supplementary 
studies in archaeology and geology are included 
in the expedition ' s work because of the marked 
deficiency of knowledge in those subjects for 
Devon Island. 
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1097 BALKWILL, H.R., HOPKINS, Jr. W.S., and 
WALL, J.H. - 1977 

Lougheed Island and neighbouring small islands, 
District of Franklin; in Report of Activities, 
Part B; Geol. Surv. Can., Paper 77-lB, pp. 
181-183. 

1098 BARNETT, D.M. - 1976 
Ground ice on Bathurst, Cornwallis and adjacent 
islands; Ice, no. 50, p. 16. 

1005 BARNETT, D.M., DREDGE, L.A., and EDLUND, 
S.A.- 1976 

Terrain characteristics - Cornwallis and ad
jacent islands, Northwest Territories; Geol. 
Surv. Can . , Open Fi 1 e No. 457. 

1006 BARNETT, D.M., DREDGE, L.A., and EDLUND, 
s.A. - 1976 

Terrain inventory: Bathurst, Cornwallis, and 
adjacent islands, Northwest Territories; in 
Report of Activities, Part A, Geol. Surv. Can., 
Paper 76-lA, pp. 201-204. 

1099 BARR, W., and KOERNER, R.M. - 1966 
Devon Island Progra~s. 1965; Arctic, vol. 19, 
no. 2, pp. 201-204. 
The Arctic Institute of North America has made 
available for future research the facilities 
left by the Devon Island Expedition of 1960-
63. In 1965, taking advantage of these faci
lities, two scientific programs were followed . 
The first, in geomorphology, was essentially 
a base-camp-oriented project run by two men. 
The second, in glaciology, was a field-orien
ted program run by two men and one woman work
ing on the ice cap and three outlet valley 
glaciers. 

1100 BLAKE, Jr., W. - 1975 
Radiocarbon age determinations and postglacial 
emergence at Cape Storm, southern Ellesmere Is
land, Arctic Canada; Geografiska Annaler, vol. 
57, Ser. A, pp. 1-71. 
Age determinations on marine mollusks indicate 
that the northwestern part of Jones Sound be
came open to the sea more than 9000 conven
tional radiocarbon years ago. The presence 
of postglacial ~arine features at elevations 
of up to 130m near Cape Storm, Ellesmere Is
land, shows that a significant thickness of 
glacier ice was present in this area, and the 
differential uplift of pumice and other mate
rials associated with raised beaches provides 
convincing evidence that the former ice cover 
was thicker to the west and to the north. 
Numerous cross-checks have shown that in such 
an Arctic environ~ent the organic (collagen) 
fraction of whale bones gives reliable results, 
as opposed to the bone apatite fraction, 
"which commonly yields ages that are too 
young•. Marine mollusks also are reliable 
for l~c age determinations, and the evidence 
available from areas of carbonate rocks in 
the Queen Elizabeth Islands suggests that the 
ages of marine mollusks are no More than 350 
years older than the ages of conteMporaneous 
terrestrial plants. 
Near Cape Storm over fifty 1 ~C age determina-
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tions on driftwood, whale bone, and marine mol
lusks have permitted the construction of a 
curve showing the pattern of emergence over 
the past 9000 to 9500 years. Emergence between 
9000 and 8000 years ago proceeded at a rate of 
7 m/century, and over one-half of the total 
e~ergence (70 m out of 130 m) since the initial 
incursion of the sea took place during this in
terval. By 6500 to 4500 years ago emergence 
had slowed to 0.8 m/century, and for the last 
2400 years it has averaged <0.3 m/century. The 
age determinations are sufficiently numerous 
and closely-spaced, especially between 6500 and 
4400 years B.P., to indicate that fl uctuatfons 
of sea level have not exceeded amplitudes of 
2 m or periods >500 years. The concentration 
of the pumice and the nature of the features 
associated with it suggest that its deposition 
may be related to : 1) a eustatic rise close to 
5000 years ago; 2) a period of more open water, 
when wave action and storm surges would have 
been more effective; 3) a combination of these 
two factors. The formation of the strandline 
where the pumice occurs is not believed to be 
related to a slowing-down or cessation of up
lift due to the thickening of ice caps and 
glaciers. 

1101 BLAKE, Jr. W., - 1976 
Quaternary geochronology, Arctic Islands; in 
Report of Activities, Part A, Geol. Surv. Can., 
Paper 76-lA, pp. 259-264. 

1102 BLAKE, Jr. W., - 1977 
Radiocarbon age determinations from the Carey 
Islands, Northwest Greenland; in Report of 
Activities, Part A, Geol. Surv. Can., Paper 
77-lA, pp. 445-454. 

1103 BORNHOLD, B.D., LEWIS, C.F.M., and 
FENERTY, N. E. - 1975 

Arctic marine surficial geology; AIDJEX 1975; 
in Report of Activities, Part C, Geol. Surv. 
Can., Paper 75-lC, Part C, pp. 79-84. 

1104 BORNHOLD, B. D.- 1975 
Suspended matter in the southern Beaufort Sea; 
Beaufort Sea Technical Report No. 25b, Dece~
ber 1975, 31 p. 
Concentrations of suspended matter measured fn 
the southern Beaufort Sea in August and Sep
tember, 1975 ranged from less than 0.1 mg/1 
to more than 17 mg/1. The highest concentra
tions were recorded at nearshore stations off 
Kugmallit Bay. Mid-water and near-bottom 
zones of turbid water are common, though their 
exact causes are not clear. 
The distributional pattern of suspended matter 
reflects closely the physical oceanography of 
the area. As seen from satellite photographs, 
the sediment plume from the Mackenzie River is 
carried eastwards along the inner shelf while 
the plume emanating from Kugmallit Bay remains 
as a distinct band of turbid water along the 
southwestern Tuktoyaktuk Peninsula. The small 
basin southeast of Herschel Island receives 
considerable suspended sediment from longshore 
drift produced by a small clockwise eddy and 
the easterly flow past Herschel Island. The 
anticlockwise gyre which flows south and south-



eastward into Mackenzie Bay, brings little 
suspended ~atter into the shelf waters west 
of Herschel Island. 
The major components of the suspended ~atter 
include fine inorganic particles, organic 
aggregates of plankton and inorganic parti
cles, and phytoplankton. Throughout the area 
the clay minerals display distinct differences. 
The Mackenzie Bay and outer shelf samples con
tain montmorillonite, kaolinite and little 
chlorite and inshore samples off Kugmallit Bay 
contain no kaolinite or montmorillonite and 
abundant chlorite. 

0924 BORNHOLD, B.D., FINLAYSON, N.M., and 
MONAHAN, D. - 1976 

Submerged drainage patterns in Barrow Strait, 
Canadian Arctic; Can. J. Ear>th Sci . , vol. 13, 
no. 2, pp . 305-311. 

1034 BROWN, R.J . E. - 1973 
Influence of climatic and terrain factors on 
ground te~peratures at three locations in the 
permafrost region of Canada; in North Ameri
can Contribution Permafrost, Sec. Inter . Conf . , 
July 13-28, Yakutsk, U.S . S.R., ed. Nat . Acad . 
Sc . , Washington, D. C., pp . 27-34. 

1105 BURKE, K.B.S., and HOBSON, G. D. - 1975 
A seismic study of surficial deposits in the 
Winkler Area, Manitoba; Geot. Surov . Can . , 
Paper 75-44, 13 p. 
The surficial deposits of the Winkler area, 
southern Manitoba, were investigated by a 
series of seismic experiments. Clay, gravel, 
sand, silt and till units overlie a bedrock 
of limestone, sandstone and shale . Within 
the survey area is northwest trending, glacio
fluvial, sand and gravel deposit that was 
located by electric resistivity measurements 
and which is a major source of groundwater . 
The seis~i c model established by uphole wave
front investigations showed that a thin, high 
velocity, till unit was the only consi s tent 
source of first arrival headwaves in the over
burden. A till unit beneath the sand and 
gravel deposit gave rise to secondary arri
vals . Two other refractors were identified 
in refraction profiles and were associated 
with a shale unit and a limestone unit. The 
dips on these refractors suggest a bedrock 
depression underlying the sand and gravel de
posit . 
A study of three-component particle motion at 
the site of the uphole wavefront investiga
tions showed the absence of a direct compres
sional wave at shot detector distances of less 
than 150 feet. The directly travelling energy 
i s instead carried in the form of a coupled 
surface wave with a down-away, up-toward par
t i c1 e 1110 t ion. 

1064 CAULFIELD, D. D., and LIRON, A. - 1975 
Prelt111inary report on Bancqes sub-bottom Tuk
toyaktuk tests; Ge ot . S urov . Can., interna l 
report , 72 p. 
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1065 CAULFIELD, D. O., LIRON, A., LEWIS, 
C. F.H., and HUNTER , J.A . - 1976 

Preliminary test results of the "Bancqes " 
through-ice sub-bottom acoustic profiling sy
stem at Tuktoyaktuk, Northwest Territories; 
in Report of Activities. Part A, Geol. Surv. 
Can., Paper 76-lA, pp. 503-510. 

1106 CHI, B.I., and HILLS, LV . - 1976 
Biostratigraphy and taxonomy of devonian mega
spores, Arctic Canada; Bu ZZ. Can. Pet . Geo Z., 
vol. 24, no. 4, pp . 640-818. 
late Middle and Upper Devonian megaspores and 
miospores have been obtained from approximately 
15,240 m {50,000 ft.} of strata from 7 sections 
in the Canadian Arctic. These sections include : 
the Okse Bay Group on Ellesmere Island; the 
Blackley {oldest), Cape De Bray, Weatherall, 
Hecla Bay, Beverley Inlet and Parry Islands 
Formations on Melville, Prince Patrick and 
Banks Islands; and the Imperial Formation of 
the District of Mackenzie . 
The palynomorphs recovered are assignab l e to 
19 genera and 47 species . Of these, 38 are 
~egaspores and 9 are miospores . Two genera, 
21 megaspore species , 3 miospore species and 
14 varieties assignable to 4 species of ~ega
spores are described as new. 
Seven assemblage zones, Givetian to Famenn i an 
in age, are established on the basis of the 
relative abundance and the first or last occur
rence of characteristic species . From oldest 
to youn9est these are: 1) the Ma ar oman i f estus 
zone; 2) the DeZ icatus zone; 3) the Groandis 
zone; 4) the Me dius zone; 5} the Mac Zaroenii 
zone; 6) the De von i ca zone and 7) the Magni f i ca 
zone. The contact between the Groandi s-Medius 
zones approximates the Gi vetian-Frasnian boun
dary whereas that of the De vonica-Magni fica 
zones approximates the Fras nian-Famenn i an boun
dary. 
By utilizing megaspore counts and so~e sedimen
tological data, the depositional environments 
have been classified into continental , stable 
nearshore marine, unstable nearshore mar i ne, 
and offshore marine. 

1107 CHI, B.I., and HILLS, L.V. - 1976 
Morphologic variation and stratigraphic signi
ficance of Troi anguZatiep oroites rooteii Chaloner; 
Can. J. Earth Sai., vol. 13, no. 6, pp. 847-
861. 
The morphologic variations in Troi anguZa tie pori te e 
roo ot si i is described and illustrated, and five 
new varieties (rooots ii , i rore gu Za r>ie , roeticu Za t us, 
roegutatue, and var. A) are erected. Strati
graphic evidence present ed indicates that this 
species is indicative of Frasnian Age in the 
Canadian Arctic . 

1108 COWIE, J.W . - 1961 
Geology {The Devon Island Expedition); Aroatic , 
vol. 14, no . 4, p. 255. 
During the summer of 1961 an attempt was made 
to trace the geological succession on eastern 
Devon Island upwards from the metam~rphic base
ment rocks through any Precambrian sediments 
into the Cambrian and Ordovic i an. All fossil 
collections made were accurately located in 
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measured stratigraphical order and came from 
rocks in situ. In addition a detailed map 
of the central part of Devon Island was begun 
and will be completed from aerial photographs 
at a scale of 1:250,000. 

1109 DAWSON, M.R . , WEST, R.M., RAMAEKERS, P., 
and HUTCHISON, J.H. - 1975 

New Evidence on the Palaeobiology of the Eure
ka Sound Formation, Arctic Canada; Arctic, 
vol. 28, no. 2, pp. 110-116. 
The Eureka Sound Formation, a thick sedimen
tary unit in the Canadian Arctic having a late 
Cretaceous and/or early Tertiary age, is known 
to contain plant fossils indicative of a con
tinental origin of deposition and a relatively 
temperate climate. The Formation was selected 
for a palaeontological survey in order to de
termine whether it could, as suggested by dis
tribution of fossil vertebrates in other area~ 
and from evidence of plate tectonics, provide 
evidence on terrestrial migrations between 
North America and Europe in the Palaeogene. 
Fossils of plants, invertebrates and fish were 
found. They indicated that large parts of the 
For~ation are marine in origin, although other 
parts are continental and thus could still be 
interpreted as representing part of a land con
nection between the northern land masses. 

1110 DAWSON, M.R., WEST, R.M., LANGSTON, Jr., 
W., and HUTCHISON, J.H. - 1976 

Paleogene Terrestrial Vertebrates: Northern
most Occurrence, Ellesmere Island, Canada; 
Science, vol. 9192, no. 4241, pp. 781-782. 
Recently discovered Paleogene land vertebrates 
from the Eureka Sound Formation at about lati
tude 780 north in Arctic Canada include fish, 
turtles, an alligatorid, and several taxa of 
mammals. The assemblage, which is probably 
early or ~iddle Eocene in age, adds to pre
viously known paleobotanical evidence in sug
gesting temperate to war~-te~perate cli~atic 
conditions. 

1111 DAY, T.J., and ANDERSON, J.C.- 1976 
Observations on river ice, Tho~sen River, Banks 
Island, District of Franklin; in Report of 
Activities, Part B, Geol. Surv. Can., Paper 
76-lB, pp . 187-196. 

1112 DAY, T.J., and GALE, R.J. - 1976 
Geomorphology of some Arctic gullies, Banks 
Island, District of Franklin; in Report of 
Activities, Part B, Geol. Surv. Can., Paper 
76-lB, pp . 173-185. 

1113 DAY, T.J., and LEWIS, C.P. - 1977 
Reconnaissance studies of Big River, Banks Is
land, District of Franklin; in Report of 
Activities, Part A, Geol. Surv. Can., Paper 
77-lA, pp. 75-86. 

1114 DINELEY, D.L. - 1976 
New Species of Ctenaspis (Ostracodermi) from 
the Devonian of Arctic Canada; in ATHLON: 
Essays on Palaeontology in Honour of Loris 
Shano Russell, edit. C. S. Churcher, Royal 
Ontario Museum, Toronto, pp. 26-44. 
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Three new species of Ctenaspis from the Peel 
Sound Formation of Prince of Wales Island, 
H.W.T., are basically similar to known species 
but differ in their large size, minor details 
of proportions and ornamentation. The body 
form, tail and squamation are described for 
the first time and a mode of life involving 
partial burial in sediment is suggested. 

1115 DIXON, J. - 1976 
Corallite increase and a new corallite type in 
Upper Ordovician Cateniform Corals; J. Paleon
tology, vol. 50, no. 5, pp. 916-921. 
Variations of lateral and interstitial coral
lite increase are newly recognized in cateni
form corals. These variations commonly occur 
in Tollina Sokolov, 1949 (= Manipora Sinclair, 
1g55) and less commonly in Catenipora Lamarck, 
1816 . A new, large corallite type (megacoral
lite) occurs in specimens of two Upper Ordo
vician species of Catenipora. These megacora
llites may have housed large polyps specialized 
for ga~ete production. 

1116 DIXON, J. - 1976 
Patterned carbonate - a diagenetic feature; 
Bull. Can. Pet. Geol., vol. 24, no. 3, pp. 
450-456. 
Patterned carbonates consist of light- and dark
coloured areas of rock, varying in shape, com
plexity, and intensity of development. The 
colour difference is caused by a concentration 
of small pyrite cyrstals in the darker areas. 
This diagenetic feature forms in rocks of in
tertidal and supratidal origin, but most com
monly in the latter. Preliminary observations 
indicate that the pyrite is a product of early 
diagenesis due to cheMical reactions in a sul
phate-rich, reducing environment. 

1117 DYKE, A.S. - 1976 
Tors and associated weathering phenomena, Som
erset Island, District of Franklin; in Report 
of Activities, Part B, Geol. Surv. Can., Paper 
76-18, pp. 209-216. 

1118 ENGLAND, J . - 1976 
Postglacial isobases and uplift curves from 
the Canadian and Greenland High Arctic; Arctic 
and Alpine Res., vol. 8, no. 1, pp. 61-78. 
local postglacial isobases are constructed over 
northeastern Ellesmere Island and Polaris Prom
ontory, northwestern Greenland, for 7500 and 
6000 BP. Both sets of isobases demonstrate a 
strong upward displacement extending from north
eastern Ellesmere Island toward the Greenland 
Ice Sheet. This reflects two conditions: (1) 
the glacfoisostatic dominance, but not coverage, 
of the Greenland Ice Sheet over northeastern 
EllesMere Island and (2) an accompanying, re
stricted advance of the northern Ellesmere Is
land fee sheet during the last glaciation. 
Regional isobases are also constructed over the 
Queen Elizabeth Islands and the adjacent Green
land coast. These isobases provisionally in
dicate that the Queen Elizabeth Islands contri
bute to the westward extension of the Greenland 
isobases. This ridge of uplift was produced 
by the combined glacioisostatic depressions 
from the ice sheets over the Queen Elizabeth 



Islands and Greenland. These ice sheets, how
ever, are not considered to have been conver
gent during the last glaciation . Three post
glacial uplift curves from northeastern Elles
mere Island more closely parallel the general 
decay curves characteristic of the central 
and southern Canadian Arctic than do previously 
constructed uplift curves from northern Elles
mere Island. 

1119 FALCONER, R.K.H. - 1977 
Marine geophysical and geological research in 
Baffin Bay and the Labrador Sea, CSS Hudson 
1976; in Report of Activities, Part 8; Geol. 
Surv. Can ., Paper 77-lB, pp. 255-260. 

1120 FORBES, D. L. - 1976 
Sedimentary processes and sediments , Babbage 
River Delta, Yukon Coast: a progress report; 
in Report of Activities, Part C, Geol. Surv. 
Can., Paper 76-lC, pp. 165-168. 

1121 FREBOLO, H., and POULTON, T. P. · 1976 
Hettangian (Lower Jurassic) rocks and faunas , 
northern Yukon Territory; Can. J . Earth Sci . , 
vol. 14, no. 1 , pp . 89-101. 
The Lower Jurass i c Hettangian Stage is docu
mented with certainty for the first time in 
the Canadian Arctic. It is represented by a 
basal Jurassic sandstone unit in the Bonnet 
Lake area of northern Yukon Territory . The 
two subzones of the Early Hettangian Planorbis 
Zone, i.e •• the Planorbis Subzone and the 
Johnstoni Subzone, are indicated by poorly 
preserved Psitoceras sp. indet. and Psitocerus 
(Ca t oceras) cf.P (C.) johnstoni {J. de C. So
werby), respectively. The varied but poorly 
preserved bivalve fauna associated with P. 
(C.)cf.P . (C.) johnstoni includes Prosogyro
trigonia (?) sp.cf . P i nouye i (Yehara), Car
dini a sp.cf.C hybrida (J . Sowerby), C. sp. 
aff.C. concinna (J. Sowerby), Pteuromya (?) 
Sp., Meleagrinetta (?) sp., O~ytoma (O~ytoma ) 
sp., and ParaHetodon (?) sp. The bivalves 
closely resemble approximately coeval forms 
described from Japan . The above-mentioned 
faunas are f i gured as is a specimen of Ps i t o
cer us cf.P . erugatum (Phillips), which was 
previously described from the Hettangian of 
southern Yukon . Other occurrences of the 
Hettangian in Canada and Alaska are reviewed. 

1122 FRENCH, H.M. - 1976 
Geomorphological proces s and terra i n distur
bance studies , Banks Island, District of Frank
lin; in Report of Activities, Part A, Geol . 
Surv. Can . , Paper· 76-lA, pp. 289-292. 

1123 FRENCH, H.M. - 1976 
The Periglacial envi ronment; Longman Group 
Ltd., London and New York, 308 p. 
This unive rsity level text describes the nature 
of geomorphic processes and landforms in high 
latitude periglacial environments . There is 
an emphasis upon the permafros t conditions of 
the Western Canadian Arctic and Central Si
beria . The book also provides a guide to the 
recognition and interpretation of relict peri
glacial features in the temperate regions of 
North America and Europe. 

GEOLOGY 

1124 FRENCH, H.M. - 1976 
Pingo investigations, Banks Island, District 
of Franklin; in Report of Activities, Part A, 
Geol. Surv. Can., Paper 76-lA, pp. 235-238. 

1125 FRENCH, H. H., and DUTKIEWCZ, L. - 1976 
Pingos and pingo-like forms, Banks Island, 
Western Canadian Arctic; Butt. PerygZacjatny, 
no. 26, pp. 211-222. 
Dans le travail on a decrit un ensemble de 
collines atteignant plusieurs metres en hau
teur, tres nombreuses sur la terrasse inferieure 
de la riviere de Bernard dans son cours moyen, 
ainsi que des collines semblables de l'a~ont 
de la vallee de Sachs. Les formes etudiees 
sont les plus souvent rondes ou ovales ; cer
taines d'eux sont allongees et par leur allure 
se sesemblent aux ozars . La plupart de collines 
de la region se caracteerisent par une conca
vite distincte situee dans la partie centrale. 
Comme on a constate en se basant sur les coupes 
geologiques, les collines contiennent un noyau 
de glace couvert partun manteau de graviers, 
sables et limons atteignant de 1 ~ 2 metres d' 
epaisseur qui certifie en faveur de ]'opinion 
qu'e11es representent les formes du type de 
pingo . Pourtant elles se distinguent des pin
gas classiques "Mackenzie" du type fer~e par 
la situation morphologique, dimensions et la 
forme i rregul iere. D' a pres 1 es auteurs. 1 es 
formes decrites des vallees de Bernard et de 
Sachs ont du se developper en resultat de la 
congelation des taliks qui sans doute ont 
existe dans les depots permeables situes au
dessous des anciens lits fluviaux. Les parties 
centrales enfoncees. souvent a petit lac a 1' 
interieur, montrent que les formes se trouvant 
actuellement dans l'etat de la degradation. 

1126 FREST, T.J., and STRIMPLE, H. L. - 1976 
Carpocrinus (Echinodermata: Crinoidea) from 
the Late Silurian of Somerset Island, North
west Territories, Canada; Can. J. Earth Sa i ., 
vol. 14, no. 1, pp. 132-136. 
Car poarinus arc t i cus n.sp. is the first Silu
rian crinoid to be reported from Arctic Canada 
(Read Bay Formation, Somerset Island). The 
species is distinguished from other North Ame
rican Carpoarinus by its nonlobate calyx, 
plates with imp ressed sutures, and granular 
plate ornamentation. It is a member of a lar
gely European lineage not previously reported 
from North America. The typical North American 
lineage was considered a separate genus (Stip
tocrinus) by Kirk: it is here considered syno
nymous with Carpoarinus. Review of the stra
tigraphic distribution of Carpocr i nus occur
rences indicates that the lineage including 
c. arcticus is characteristic of Late Wenlock
Ludlow rocks. 

1127 FRISCH, T. - 1976 
Igneous and metamorphic rocks, northern Elles
mere Island; i n Report of Activities, Part A, 
Geol. Surv. Can., Paper 76-lA, pp. 429-430. 

1128 FUKUDA , M. - 1975 
Quaternary histories of land form development 
in permafrost ; in Joint Studies on Physical and 
Biological Environments in the Permafrost, 
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Alaska and North Canada, June to July, 1974, 
Inst. Low Temp. Sci., Hokkaido Univ., Japan, 
pp. 62-84. 
The author attempts to establish some concept 
about the process of land form development dur
ing the late Quaternary period in this pre
liminary report about a field survey at Bar
row, northern Alaska and the Mackenzie delta 
area, N.W.T. Canada. The fluctuations of cli
matic conditions in permafrost regions have 
been responsible for the land form development, 
by causing, for example, the process of partial 
melting and refreezing of the upper layer of 
permafrost, which has resulted in the develop
ment of the topography characterized by pingos 
and tundra polygons. They are the most strik
ing features of land forms in the continuous 
permafrost regions• the Quaternary histories 
of these land forms indicate the past records 
of physical environments of these regions. 
Tundra polygons were found at Barrow, accom
panied by ice-wedge formations> they developed 
on the surface of a beach-ridge, which was 
formed by a transgression at the early Wiscon
sin ice-age. The 14 C dating of organic sam
ples ·from the uppe~ layers of tundra polygons 
stands at 3,700 ± 105 B.P. years, whereby it 
is indicated that these tundra polygons and 
ice-wedges were formed nearly 3,000 or more 
years ago. 
Pingos near Tuktoyaktuk are related to the 
accepted theory as to their origin of forma
tion; namely, when a basin and thawed soil 
layers below its bottom are refrozen, an ice 
mass is segregated upward from within the soil 
and concentrated into a surface layer just be
low the bottom, which is eventually thrusted 
upward as a huge ice-core above the basin form
ing the mound-like topography called pingo, by 
which-time the basin no longer contains water, 
liquid or frozen. The sediments covering the 
ice-core of Ibyukpingo near Tuktoyaktuk de
rived from the fluvioglacial deposits of a 
retreating glacier at the Mackenzie delta 
area. The dating of the sediments, which 
stands at about 12,000 B.P. years, shows that 
the pingo was formed after the retreat of the 
glacier about 10,000 years ago. 

1129 HILLS, L.V., and BUSTIN, R.M. - 1976 
Picea banksii Hills & Ogilvie from Axel Heiberg 
Island, District of Franklin; in Report of 
Activities, Part B, Geol. Surv. Can., Paper 
76-lB, pp. 61-63. 

1130 HODGSON, D.A.- 1973 
Terrain performance, Central Ellesmere Island, 
District of Franklin; in Report of Activities, 
Part A: April to October 1972, Geol. Surv. 
Can., Paper 73-1, Part A, p. 185. 

1131 HODGSON, D.A. - 1975 
The terrain mapping and evaluation system 
adopted for the eastern Queen Elizabeth Is
lands> in Report of Activities, Part C, Geol. 
Surv. Can., Paper 75-1, pp. 95-100. 

1132 HODGSON, D.A. - 1977 
A preliminary account of surficial materials, 
geomorphological processes, terrain sensiti-
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vfty, and quaternary history of King Christian 
and southern Ellef Ringnes Islands, District 
of Franklin> in Report of Activities, Part A> 
Geol. Surv. Can., Paper 77-lA, pp. 485-493. 

1133 HORIGUCHI, K. - 1975 
Chemical properties, especially pH of the upper 
layer of permafrost; in Joint Studies on Physi
cal and Biological Environments in the Perma
frost, Alaska and North Canada, June to July, 
1974, In st. Low Temp. Sci., Hokkaido Univ., 
Japan, pp. 85-94. 
The acidit.v {pH) of soil is one of its typical 
physico-chemical properties whereby useful in
formation is provided as to the degree of wea
thering, the degree of saturation with cations, 
the activity of micro-organisms in it, and so 
on. The acidity of soil is also important from 
a viewpoint of engineering, because it affects 
the durability of foundation of an artificial 
construction thereon. 
Values of pH were measured with a HORIBA D-5 
pH meter of soil samples collected at Barrow, 
Tuktoyaktuk and Inuvik. The results were shown 
in Tables 1-12 and Figures 1-8, where values of 
pH {H 2 0) and open circles desi~nate values of 
true acidity and values of pH (KCl) and solid 
circles designate values of sub-stitutional 
acidity. 
In order that organic contents in the soil 
samples were determined, differential thermal 
analyses and thermal balance analyses of the 
samples dried at 11ooc were carried out between 
the room temperature and 600°C. Some typ i ca 1 
curves obtained by the differential thermal 
analyses were shown in Fig. 9. They clearly 
indicated exothermic reaction due to combus
tion of organic materials, whose weights were 
estimated by the thermal balance analyses. 
The experimental results revealed the follow
ing: 1} in the tundra region the pH value of 
soil solution decreased with the increase of 
its organic contents; {2) at a given place the 
pH value of soil increased with the depth, at 
least on the average> {3) in the polygon re
gion soil was always acid, while at the top of 
a pingo, some soils were acid and others were 
alkaline. 

1134 JAHN, A. - 1975 
Problems of the Periglacial Zone; translated 
from Polish and published for Nat. Sc. Fndtn., 
Washington, U.S. Dept. Commerce, Nat. ·Tech. 
Info. Service, 221 p. 
In this book I wish to give the reader a sur
vey of periglacial problems, which are consi
dered, in every instance, in the comparative 
aspect: contemporary -- Pleistocene periglacial 
zone. As far as the Polish student of peri
glacial problems is concerned, relevant for 
him are research findings relating to Arctic, 
specifically those throwing light on the nature 
of ground forms and structures, that he may 
find useful in the study of their Pleistocene 
analogues in exposures in this country. 

1135 JEFFERSON, C.W. - 1976 
Stromatolites of the Upper Proterozoic Shaler 
Group, Banks and Victoria Islands, Northwest 



Territories; Abstract in Geol. Assoc. Can., 
1976 Annual Meeting, Edmonton, Alberta 
Stromatolites form distinctive marker horizons 
in carbonate units of the Shaler Group. Colum
nar stromatolites of specific ~orphology, 
la~ina shapes and nicrostructure herewith des
cribed, have wide lateral distribution and re
latively narrow vertical distribution in the 
Glenelg and Reynolds Point For~ations. The 
sequence, in ascending stratigraphic order, is 
interpreted as: cf. Baeiephaera irregularie 
Walter, cf. Inuria f. indet •• "finger" stro
matolites cf. Gymnosolen and Baicalia burra, 
cf. Baicalia burra, and cf. Acaciella f. indet .. 
This sequence has been used on Victoria Island 
to correlate detailed stratigraphic sections 
separated by distances of over 300 k~ •• to 
predict displace~ent by faulting, and to iden
tify specific stratigraphic horizons by exa
mination of single specinens. Providing the 
identifications are correct and these forms 
are restricted to the ages attributed to them 
in the U.S.S.R., then this assemblage indicates 
an age roughly straddling the Helikian/Hadry
nian time boundary. Despite increasing doubt 
concerning the use of stromatolites for inter
basinal correlation, it is encouraging that all 
of the stro~atolites of this study resemble 
Soviet and Australian for~s of roughly the sa~e 
published age ranges. 
Specimens from the Rae Group in the Richardson 
Bay and Berens Islands areas resemble cf. 
In2eria at the top of the Glenelg Formation on 
Victoria Island. Further study is required be
fore it can be stated that the same stromato
lite succession exists in the Rae and Shaler 
Groups. 

1136 JONES, B., and DIXON, O. A. - 1976 
Storm deposits in the Read Bay Fornation {Up
per Silurian), Somerset Island, Arctic Canada 
(an application of Markov Chain analysis); J. 
Sed. Petrol. • vol. 46 • no. 2 • pp. 393-401. 
The Read Bay Formation at Cape Admiral M'Clin
tock, Somerset Island, consists largely of 
thick units of rubbly argillaceous limestone 
separated by thin units of shelly limestone, 
intraclastic shelly linestone or intraforna
tional conglonerate. The latter units are 
random in occurrence as demonstrated by Markov 
Chain Analysis, and represent brief periods 
of deposition in high energy regimes. The 
rubbly argillaceous limestone units are con
sistently thicker and represent relatively 
longer periods of deposition in lower energy 
regimes. The random deposits appear to have 
been stor~ generated, their varied content of 
shelly and intraclastic debris probably re
flecting various combinations of basin physio
graphy, wind strength and wind direction . The 
rocks were deposited in both intertidal and 
subtidal environments. The intertidal sequen
ces include numerous vertical facies changes 
(alternation of thin units of rubbly argilla
ceous limestone and the random units) whereas 
the subtidal sequences have fewer facies chan
ges {alternation of thick units of rubbly ar
gillaceous li~estone and the rando~ units). 
The intertidal rocks contain no fauna, a bra
chiopod fauna of low diversity or a brachio
pod-gastropod fauna of low diversity whereas 
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the subtidal rocks commonly contain a rich, di
verse in situ fauna of brachiopods and corals. 

1137 JONES, B. - 1977 
Variation in the Upper Silurian Brachiopod 
Atrypella Phoca (Salter) from So~erset and 
Prince of Wales Islands, Arctic Canada; J. 
Paleontology, vol . 51, no. 3, pp. 459-479. 
Assemblages of AtrypeZZa phoca (Salter) from 
the Upper Silurian Read Bay Formation of Somer
set and Prince of Wales islands illustrate that 
shell size, shell convexity and deflection of 
the anterior commissure increased in magnitude 
during ontogeny while shell outline did not. 
Differences in growth characteristics between 
individual assemblages appear to be related to 
the a~ount of detrital material in the host 
rock rather than stratigraphic position. Thus, 
the largest, least convex shells occur in mi
critic limestone while the smallest, most con
vex shells occur in argillaceous limestone. 
The species phoca and saheii, as defined in 
the literature, appear to be end members of a 
continuous spectrum of morphological variation. 
Consequently, scheii is included as a subjec
tive junior synony~ of phoca. 

1138 JONES, B., and DIXON, O.A . - 1977 
Stratigraphy and sedimentology of Upper Silu
rian rocks, northern Somerset Island, Arctic 
Canada; Can. J. Earth Sci •• vol. 14, no. 6, 
pp. 1427-1452. 
Late Silurian subtidal, intertidal. and supra
tidal rocks are widely and complexly associated 
along the north coast of Somerset Island. The 
Read Bay Formation in the northwest, a subtidal 
limestone facies with brachiopod-coral faunas, 
is at least in part the lateral equivalent to 
the leopold ~rmation in the northeast, the 
latter being an intertidal-supratidal facies 
of predominantly unfossiliferous dolomitic and 
sandy carbonate rocks . In intervening areas, 
the two facies intercalate widely, resulting 
in sections in which both subtidal and inter
tidal-supratidal sequences alternate repeatedly. 
The latter have been referred provisionally to 
the Read Bay For~ation. although subsequent 
work may justify the designation of new litho
stratigraphic units in the area of intercala
tion. 
The intertidal-supratidal rocks contain con
siderable quantities of texturally and minera
logically immature, sand-sized, detrital quartz, 
feldspar, and mica, apparently derived from 
nearby. The subtidal rocks also commonly con
tain large a~ounts (up to 50%) of clay-to-silt
sized quartz, dolomite, muscovite, and clay 
rainerals. The detrital sediment and the close 
association of subtidal and intertidal-supra
tidal rocks suggest that these late Silurian 
rocks are part of a basin-margin succession 
flanking a low-lying land mass situated to the 
north and northeast. A general increase in the 
proportion of detrital sediment and greater 
persistence of near-shore carbonate facies to
ward the east suggest either greater proximity 
to a shoreline or a ~ore persistently elevated 
land area in that direction. 
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1012 JORDAN, C., MERRICK, R., COURTIN, G.M., 
NOSKO, P. , and PEARSON, D. • 1975 

Devon Island Research Station 1975; Arctic, 
vol. 28, no. 3, p. 226 . 

1139 KERR, J . W. - 1977 
Cornwallis Fold Belt and the ~echanism of 
baseline uplift; Can. J. Earth Sci., vol. 14, 
no. 6, pp. 1374·1401 . 
Cornwallis Fold Belt is a north·trending anti· 
clinorium more than 650 km (400 mi) long, that 
extends from the Precambrian Shield to the 
Sverdrup Basin. It is the folded and faulted 
sedimentary suprastructure that overlies Pre· 
ca~brian crystalline basement rocks of the 
Boothia Horst. The horst and fold belt re· 
present lower and intermediate levels of the 
Boothia Uplift. Evolution of the Cornwallis 
Fold Belt includes two phases, formation and 
modification. 
Formation. The basic structure of the Cornwal
lis Belt, a relatively simple, steep-sided, 
north-plunging anticlinorium, was for~ed in 
the interval from Proterozoic to Late Devonian 
time during several discrete phases of defor
mation that involv&d a similar stress pattern. 
These phases can be attributed to pulses of 
differential vertical uplift of the underly· 
ing Boothia Horst. The earliest phases in· 
volved periods of gentle arching of the cry· 
stalline basement and sedimentary cover in 
late Proterozoic and early Paleozoic times . 
The fold belt was formed mainly by the Corn
wallis Disturbance (new name) which involved 
further differential vertical uplift, and 
comprised several pulses: (1) Early Silurian, 
mild, affecting only part of the belt; (2) 
Early Devonian, very strong, affecting the 
entire belt; (3) late Early Devonian, moder· 
ately strong, affecting the entire belt; (4) 
Late Devonian, moderately strong, affecting 
the entire belt. Each pulse was a cycle that 
began with uplift and erosion of the fold belt 
and shedding of detritus into the adjacent 
basins, and was followed by broader regional 
subsidence and the resumption of deposition 
on the belt . Between pulses of uplift there 
was regional subsidence, during which the fold 
belt subsided less than the flanking basins 
and received less sediments. 
Differential vertical displacement originated 
in the crystalline basement, occurring along 
fault zones that define the Boothia Horst, 
and are parallel to and controlled by a steep 
to vertical north-trending foliation. Faults 
extend into the sedimentary suprastructure 
comprising the overlying Cornwallis Fold Belt, 
and change gradually upward from vertical 
faults to high-angle reverse faults, overturned 
anticlines, and finally to asym~etric anti
clines. Because the fold belt plunges north, 
this gradational sequence occurs from south to 
north in the exposed part of the fold belt. 
Structures for~ed by early pulses were reju· 
venated by later pulses with the same sense of 
movement. 
Modifi cation. The basic structure of the Corn
wallis Fold Belt was modified by other types 
of deformation during the interval fro111 Late 
Devonian to the present. Many of the preexist
ing faults were reactivated , but with a dif-
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ferent sense of movement . During the Late 
Devonian to Middle Pennsylvanian Ellesmerian 
Orogeny, southward overriding of upper levels 
of the sedimentary succession produced folds 
in the rocks east and west of the Cornwallis 
Fold Belt which had not been previously deform
ed and could easily be displaced southward on 
an underlying decollement surface. The north· 
trending Cornwallis Fold Belt, however, was an 
obstacle to southward overriding in which the 
effects of overriding were reduced. Zones of 
interference structures developed near the mar
gins, guided by older basement-controlled struc
tures . Left-lateral faults were developed on 
the western margin and right-lateral movement 
is probable on the eastern margin. 
The Cornwallis Fold Belt extends an unknown 
distance northward beneath the younger rocks of 
the Sverdrup Basin. These younger rocks were 
deposited during a long period of northward 
downwarping that began in mid-Mississippian 
time. This same downwarping caused an abrupt 
increase in the northward plunge of the fold 
belt. 
During the Cretaceous-Tertiary Eurekan Rifting 
Episode the Cornwallis Fold Belt was fragmented 
by block faulting. The horsts form islands , 
and the grabens form submarine channe l s, some 
of which contain thick sections of semiconsoli
dated Cretaceous-Tertiary sediments. Numerous 
other normal faults that occur within the fold 
belt probably formed at this time . Cretaceous
Tertiary faults within the Cornwallis Fold Belt 
have a rectilinear pattern that was inherited 
from preexisting structures. 

1140 KERR, J.W . - 1977 
Cornwallis Lead-Zinc District; Mississippi 
Valley-fibre deposits controlled by strati
graphy and tectonics; Can. J. Earth Sci., vol. 
14, no. 6, pp. 1402~1426. 

Cornwallis Lead-Zinc District in the central 
Canadian Arctic includes occurrences of galena 
and sphaler i te with similar geological settings 
and controls on mineralization. It includes 
the Polaris deposit, with 25 million tons of 
about 19% grade ore, representing 4.7 million 
tons of 111etal. 
The district occurs in and was controlled by 
the Cornwallis Fold Belt, a steep-sided anti
clinoriulll of Proterozoic to Devonian formations, 
that overlies a basement horst. 
Four controls on mineralization are : (A) depo
sits are stratabound within the Ordovician 
Thumb Mounta i n Formation; (B) ore occurs in 
breciated dolomite, in contrast to usual l i me
stone of the host formation; (C) deposits are 
located close to shale of the Cape Phillips 
For111ation; and (D) the host formation was sub
ject to erosion and karstification in Early 
Devonian time during Pulse 3 of the Cornwallis 
Disturbance. 
Mineralization is of Mississippi Valley-type, 
having formed in carbonate rock by epigenetic 
processes. The sequence of stratigraphic and 
tectonic events leading to mineral formation 
was as follows: (1) An Ordovician to Lower 
Devonian geosynclinal sequence was deposited, 
containing formations that could be a source 
of Zn, Pb, Fe, and S, as well as potential 



host formation. (2) The sequence was folded by 
three pulses of the Cornwallis Disturbance. 
(3) Uplift in Early Devonian time allowed deep 
erosion that exposed the host Thumb Mountain 
Formation in anticlinal culminations. (4) 
Caverns and pores developed in the upper part 
of that formation, by karst-type solution. (5) 
During subsidence an unconformable sedimentary 
cover buried the host formation and its ca
verns to a considerable depth. (6) Two forma
tion fluids developed, with metal ions in one 
and sulphur ions in the other. ( 7) These two 
brines migrated laterally and upward, and met 
in cavities in the Thumb Mountain Formation. 
(8) In these cavities temperatures and other 
conditions were suitable and the brines preci
pitated the sulphides, galena, sphalerite, and 
pyrite. 
Deposition probably occurred between tempera
tures of 520C and 102oc, suggesting that the 
caverns were at depths of at least 1280 m 
(4200 ft.). This probably occurred in Late 
Devonian time, prior to Pulse 4 of the Corn-
wa 11 is Disturbance. Major structural events 
following mineral emplacement raised the occur
rences to higher topographic levels where they 
became exposed. 
Metal deposition in this model resembles the 
accumulation of petroleum in, that the compon
ents were carried upward and laterally from 
source formations to structural culminations, 
and deposited there in open spaces that served 
as traps. 

1141 KERR, J. W. , and DeVRIES, C. D. S. - 1 977 
Structural geology of Somerset Island and 
Boothia Peninsula, District of Franklin; in 
Report of Activities, Part A, Geol. Surv. Can., 
Paper 77-lA, pp. 107-111. 

1142 KINOS ITA, S., SUZUKI, Y., HORIGUCHI, K., 
and FUKUDA, M. - 1975 

Core samplings in the upper layer of perma
frost; in Joint Studies on Physical and Bio
logical Environments in the Permafrost, Alaska 
and North Canada, June to July, 1974, Inst. 
Low Temp. Sci., Hokkaido Univ., Japan, pp. 
33-61. 
A scientific expedition was carried out in 
permafrost regions of Alaska and North Canada 
by seven scientists of the Institute of Low 
Temperature Science, Hokkaido University, 
Sapporo, JAPAN, from the middle of June to 
the end of July, 1974. The group was divided 
into three sub-groups according to their re
search subJects: (1} frozen ground; (2) vege
tation; (3) soil invertebrates. Reported in 
this paper is one of the studies done by the 
frozen ground sub-group, that is, core sampl
ings in the upper layer. 

0953 KINOSITA, S. - 1975 
General outline of joint studies on physical 
and biological environments in the permafrost, 
Alaska and North Canada, June to July, 1974; 
in Joint Studies on Physical and Biological 
Environments in the Permafrost, Alaska and 
North Canada, June to July, 1974, Inst. Low 
Temp. Sci., Hokkaido Univ., Japan, pp. 1-32. 
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1143 KURFURST, P.J., and HUNTER, J.A. - 1976 
Geological and geophysical surveys - Willowlake 
River, Northwest Territories; in Report of Ac
tivities, Part C; Geol. Surv. Can., Paper 76-lC, 
pp. 161-164. 

1144 KURFURST, P.J., and VEILLETTE, J.J. -
1977 

Geotechnical characterization of terrain units, 
Bathurst, Cornwallis, Somerset, Prince of Wales 
and adjacent islands; Geol. Surv. Can., Open 
file No. 471. 
This file contains an unedited report represen
ting the results of field and laboratory in
vestigations of the behaviour and properties of 
representative soil types and of the occurrence 
and spatial variability of ground ice along the 
proposed Polar Gas Pipeline route in the Arctic 
Archipelago. The file comprises a brief in
troduction, Part I -Bathurst, Cornwallis, and 
adjacent islands by P.J. Kurfurst {75 pages 
plus appendices) and Part II - Somerset and 
Prince of Wales islands by J.J. Veillette 
(118 pages). 

1145 LENZ, A.C. - 1974 
Silurian Brachipoda, Upper Allen Bay Formation, 
Griffiths Island, Arctic Archipelago, and 
Uppermost Whittaker Formation, Mackenzie Moun
tains, Northwest Territories; Can. J. Earth 
Sai., vol. 11, no. 8, pp. 1123-1135. 
A low diversity fauna of brachiopods is des
cribed from the top beds of the Whittaker For
mation of the central Mackenzies, and the upper 
part of the Allen Bay Formation, Griffiths Is
land. The fauna of the two formations together 
total 10 species, although only two species are 
common to the two units. The faunas are domin
ated by the atrypid Spirigerina, and the rhyn
chonellids Anaitlotoeahia and Deaoropugna~. 
The faunas are correlated with the upper Wenlo
ckian or lower Ludlovian, and are considered 
the equivalents of the shallow water Satopina 
or Sphaerirhynchia benthic communities. 

1146 LEWIS, C. F .M., BORNHOLD, B. D., and 
BLASCO, S.M. - 1976 

Cruise Report No. 76025, Part 1, C.s.s. Hud
son; Bed. Inst. Ocean., Dartmouth, 37 p. 

1147 LEWIS, C.F.M., BLASCO, S.M., BORNHOLD, 
B.D., HUNTER, J.A.M., JUDGE, A.S., KERR, 
J.W., McLAREN, P., and PELLETIER, B.R. 
- 1977 

Marine geological and geophysical activities 
in Lancaster Sound and adjacent fiords; in 
Report of Activities, Part A; Geol. Surv. Can., 
Paper 77-lA, pp. 495-506. 

1148 LEWIS, C.P., and FORBES, D.L. - 1975 
Coastal sedimentary processes and sediments, 
Southern Canadian Beaufort Sea; Beaufort Sea 
Technical Report No. 24, December 1975, 68 p. 
This technical report is based primarily on 
fieldwork conducted during the summer of 1974 
into the geometry, composition, origin and 
stability of coastal landforms bordering the 
Beaufort Sea from the Alaska-Yukon boundary 
east to the Mackenzie Delta. The 1974 study 
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followed general reconnaissance investigations 
of the northwest coast of the Tuktoyaktuk Peni
nsula in 1973 and of the Yukon coast in 1972 . 
The results of these earlier studies have been 
incorporated here to extend coverage as far 
east as Cape Dalhousie at the eastern end of 
the Tuktoyaktuk Peninsula. As well, prepared 
testimony by the senior author, presented to 
the Mackenzie Valley Pipeline Inquiry on Feb
ruary 13, 1976, is included in this report as 
an appendix. The reader is referred to this 
appendix for a more general overview of physi
cal aspects of the Beaufort Sea coast, discus
sion of the implications of offshore hydrocar
bon resource development on the coastal zone, 
and for additional detailed information on the 
modern Mackenzie delta plain. 

1149 LOEFFLER, E.J., and DINELEY , D. L. - 1976 
A new species of Corvaspis (Agnatha, Hetero
straci) fro~ the upper Silurian to lower or 
middle Devonian of the Northwest Territories, 
Canada; Palaeontology, vol. 19, part 4, Novem
ber 1976, pp. 757-766. 
A new species of Corvaspis, c. arctica, is des
cribed from the Pe~l Sound Formation of Somer
set Island, North-west Territories, Canada, 
where it occurs in association with HemicycZas
pis murchisoni (Egerton), an index fossil for 
the lowest Oowntonian of Britain. C. arctica 
sp. nov. is considered to have been a stream
lined form, with an undivided dorsal shield; 
it is probably related to the Cyathaspididae. 

1150 LOEFFLER, E.J., and JONES, B. - 1976 
An ostracoderm fauna from the Leopold Forma
tion (Silurian to Devonian) of Somerset Island, 
North-west Territories, Canada; Palaeontology, 
vol. 19, part 1, 1976, pp. 1-15. 
An ostracoderm fauna, comprising Archegonas
pis cf.A . schmidti (Geinitz), HomaZaspideZla 
cf. H. borealis Denison, Cyathaspididae indet ., 
and Heterostraci indet . , occurs in the Leo
pold Formation on north-eastern Somerset Is
land. The associated invertebrate faunas in
dicate a Pridolian (upper Silurian) or Gedin
nian (lower Devonian) age for the ostracoderm 
horizon; this is the youngest substantiated 
report of Archegonaspis. 

1151 MACKAY, J.R. - 1975 
The Closing of lee-wedge Cracks in Permafrost, 
Garry Island, Northwest Territories; Can. J. 
Earth Sci., vol. 12, no. 9, pp. 1668-1674. 
The closing of thermal contraction (fee-wedge) 
cracks at Garry Island, N.W.T., 150 km north
west of Inuvi k, N. W. T., has been measured by 
means of gauge probes inserted into the cracks 
and by precise taping between bench marks 
across ice-wedge troughs. The results show 
that a simple elastic model fails to explain 
the time of cracking, the depth of cracking, 
the crack spacing, and the time of closing . 
The mean annual ice vein increment, at Garry 
Island, is probably less than 20% of the mean 
winter crack width. Thermal contraction 
cracks are of potential engineering interest, 
because they may affect underground cables, 
reservoirs, and other man-made structures . 
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1152 MACKAY, J . R. - 1975 
Freezing processes at the botto~ of pernafrost, 
Tuktoyaktuk Peninsula area, District of Mac
kenzie; in Report of Activities, Part A, Geol. 
Surv . Can., Paper 75-1, pp . 471-472. 

1153 MACKAY, J.R. - 1976 
Ice segregation at depth in permafrost; in Re
port of Activities, Part A, Geol. Surv. Can., 
Paper 76-lA, pp. 287-288. 

1041 MACKAY, J.R.- 1976 
Ice-wedges as indicators of recent climatic 
change, Western Arctic Coast; in Report of Ac
tivities, Part A, Geol. Surv. Can., Paper 76-lA, 
pp. 233-234. 

1154 MACKAY, J . R. - 1976 
The age of lbyuk Pingo, Tuktoyaktuk Peninsula. 
District of Mackenzie; in Report of Activities, 
Part 8, Geol . Surv . Can . , Paper 76-lB, pp. 59-
60. 

1155 MACKAY, J.R. - 1976 
The growth of ice-wedges (1966-1975), Garry 
Island, N.W.T., Canada; in Proc. XXIII Inter. 
Geographical Congress, Section 1, Geomorphology 
and Paleogeograpny, Moscow, pp. 180-183. 
Ice wedge growth has been studied at Garry Is
land, N.W.T., Canada through the 1966-1975 
period. The ice wedge polygons average from 
10 to 20 m in diameter. The surfacial material 
is a stony till overlying Pleistocene sands. 
silts, and clays. Garry Island is in the tun
dra with a mean annual ground temperature of 
about -8°C. Permafrost is estimated to be 
about 500 m thick. The field instrumentation 
has consisted of the following: 1. Steel re
ference pipes (total of 55) i·nserted 1 to 1. 5 
~ into permafrost, so that summer-winter sepa
rations could be accurately measured across ice 
wedges. 2. "Breaking cables" of fine copper 
wire buried in the active layer, across 130 
ice-wedge troughs. 3. Closing probe gauges, to 
measure them in place closing of ice-wedge 
cracks. 4. Electronic detectors (total of 36) 
to measure the direction of crack propagation; 
i.e. upwards from within permafrost or downwards 
from the ground surface. 5. Timing devices to 
record the time of ice-wedge cracking. 6. 
Thermographs to record year round ground tempera
tures. 7. Snow fences to add extra snow at one 
site. The results are summarized below. 

1156 MACKAY, J.R. - 1976 
Pleistocene permafrost, Hooper Island, North
west Territories; in Report of Activities, 
Part A, Geol. Surv. Can., Paper 76-lA, pp. 
17-18. 

1157 MACKAY, J.R. - 1977 
Permafrost growth and subpermafrost pore water 
expulsion, Tuktoyaktuk Peninsula, District of 
Mackenzie; in Report of Activities, Part A; 
Geol. Surv. Can ., Paper 77-lA, pp. 323-326. 

1158 MACKAY, J. R. - 1977 
Probing for the bottom of the active layer; 
in Report of Activities, Part A, Geol. Surv. 
Can., Paper 77-lA, pp. 327-328. 
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1159 MACKAY, J.R. - 1977 
Pulsating pingos, Tuktoyaktuk Peninsula, 
N.W.T.; Can. J. Earth Sai., vol. 14, no. 2, 
pp. 209-222. 
Field studies have been carried out on two 
pingos on Tuktoyaktuk Peninsula, N.W.T. One 
pingo was studied from l969-lg76; the other 
was studied from 1974-1976. Precise levelling 
of bench marks in permafrost shows that the 
tops of these pingos alternately rise and sub
side in response to the rate of accumulation 
and loss of water beneath them. The water 
lenses may exceed 50 em in depth. The high 
pore water pressure that causes pingo uplift 
is produced by pore water expulsion adjacent 
to the pingo, where the thickness of permafrost 
is 2 to 3 times the pingo height. The pore 
water pressure beneath the permafrost surround
ing the pingo may approach 100% of the litho
static pressure. When uplift from the water 
lens exceeds the strength of the pingo, peri
pheral failure occurs, water escapes as a 
spring, and the pingo subsides. Pulsating 
pingos seem characterized by long radial ten
sion cracks which extend far onto the drained 
lake floor. 
The pulsation of pingos has also been experi
mentally achieved by drilling holes through 
two pingos to release spring flow from sub
pingo pore water. The field evidence, from 
precise before-and-after surveys, indicates 
that the two pingos and their adjacent drained 
lake floors are virtually 'afloat' on subper
mafrost water. 

1160 MACKAY, J.R. - 1977 
The widths of ice wedges; in Report of Acti
vities, Part A; Geol. Surv. Can., Paper 77-lA, 
pp. 43-44. 

1161 MATTHEWS, Jr., J.V. - 1976 
Insect fossils from the Beaufort Formation: 
geological and biological significance; in 
Report of Activities, Part B, Geol. Surv. 
Can., Paper 76-lB, pp. 217-227. 

1162 McCANN, S.B., and TAYLOR, R.B.- 1975 
Beach freezeup sequence at Radstock Bay, Devon 
Is 1 and, Arctic Canada; Aratia and Alpine Res., 
vol. 7, no. 4, pp. 379-386. 
Freezeup conditions in the beach and nearshore 
zone at Radstock Bay in the fall of 1971 are 
described and provide a basis for a more gene
ral discussion of the factors involved. The 
timing and duration of the fr~ezeup process 
and the type of ice conditions produced at 
the shore are corisidered. The basic control 
on the process is the rate at which temperature 
declines in the fall, but wind and wave condi
tions, the type and amount of pack ice present 
both offshore and at the beach, and the amount 
of snowfall in the period are of major signi
ficance. In 1971, the final immobilization of 
the beach did not occur until October 4, though 
the process began a month earlier; storm-wave 
action and the grounding of resistant pack ice 
at the shore were important. 

1163 MIALL, A.D. - 1974 
Manganese Spherulites at an Intra-Cretaceous 
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Dfsconformity, Banks Island, Northwest Terri
tories; Can. J. Earth Sai., vol. 11, no. 12, 
PP. 1704-1716. 
Concretions ranging from 10 to 700u in dia
meter form a marker zone between the Christo
pher Formation (Albian) and the Kanguk Forma
tion (Cenomanian to Maastrichtian) in three 
wells in western Banks Island. The concretions 
contain in excess of 30% rhodochrosite {MnC0 3 ), 
plus minor quantities of dolomite, and iron 
and manganese oxides. Quartz sand and silt, 
clay, and sparry dolomite comprise the matrix 
between the concretions. The concretion zone 
ranges up to 40 ft {12 m) in thickness and is 
tentatively assigned to the Kanguk Formation. 
Manganese was probably derived by decomposition 
of contemporaneous volcanic rocks, possibly 
located offshore west of Banks Island. The 
metal was concentrated by ionic or molecular 
diffusion processes acting immediately below 
the sediment-water interface. 
Subsequent diagenetic recrystallization allowed 
for further manganese concentration and the 
development of a strong radial-fibrous crystal 
texture as the surrounding sediments were pas
sively replaced. Concentric laminations were 
caused by further partial expulsion of impuri
ties, probably including organics and iron and 
manganese oxides. 

1164 MIALL, A.D.- 1975 
The Evolution of a Jurassic-Tertiary Sedimen
tary Basin: A Sedimentological Reconstruction; 
in Proc. Congres Inter. de Sedimentologie, Nice, 
pp. 297-306. 
Two major Mesozoic-Cenozoic depocentres are 
present in the Canadian Arctic, Beaufort-Mac
kenzie Basin and Sverdrup Basin, in both of 
which areas post-Paleozoic sediment thicknesses 
exceed 30,000 feet (9000 m). Banks Island is 
located between these two basins and is under
lain by Mesozoic and Tertiary deposits the 
thickness of which is probably nowhere greater 
than 10,000 feet (3000 m). 
Regional mapping by Thorsteinsson and Tozer 
(1962) led to the definition of a structural 
unit which they named Banks Island Basin, 
bounded on three sides by cratonic uplifts and 
open to the west. The area occupied by this 
basin is the subject of the present paper. 
Recently published gravity data and well data, 
indicate that the structure underlying Banks 
Island is considerably more complex than that 
shown in Figure 1. Several subsidiary basins 
and highs are in fact p~esent as shown in Fi
gur• f.· Note that Banks Island Basin, here 
referred to as Banks Basin, has been re-defined 
in Figure 2. Owing to the extensive cover of 
Late Tertiary sediments and glacial and peri
glacial deposits few of these subsidiary fea
tures were apparent from surface structural 
and stratigraphic mapping. However, the care
ful use in the field of sedimentological tech
niques has demonstrated that they have, in fact, 
controlled sedimentation at least since Early 
Cretaceous times. 
A summary account of the geological history of 
the area is provided elsewhere. The present 
paper is concerned mainly with sedimentologi-
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cal ~ethods . Laboratory work is continuing 
and will lead to a more detailed report at a 
1 ater date. 

1165 MIALL, A.D. - 1975 
Post-paleozoic geology of Banks, Prince Pat
rick and Eglfnton Islands , Arctic Canada; in 
Can. Soc. Petrol . Geol. Mem. 4, pp. 557-587. 
Pennsylvanian to Early Jurassic sediments 
underlie part of Prince Patrick Island but are 
absent on Banks Island. From Early Jurassic 
through Early Tertiary times the Banks-Prince 
Patrick area underwent fairly continuous sedi
mentation. A slower subsidence rate than in 
the Mackenzie Delta and Sverdrup Basin depo
centres gave rise to correspondingly smaller 
sediment thickness. 
A late Early Jurassic marine transgression co
vered most of Prince Patrick Island and Eglin
ton Graben and probably filled much of Banks 
Basin. Thick sands and shales resulted 
(Wilkie Point and Mould Bay Formations) . In 
the Aptian, uplift and block faulting caused 
a regression and created local troughs in which 
fluvial sediments accumulated (Isachsen For
mation). Sediment' was derived from the cration 
and from local fault-bounded uplifts (?inclu
ding Storkerson Uplift). Vertical sequences 
of sedi~entary structures demonstrate stream 
rejuvenation and shifting channel patterns, 
both thought to have been caused by continued 
syndepositional fault movement. 
Succeeding argillaceous and silty beds (Chris
topher Formation) reflect an Albian marine 
transgression. A Late Albian shoreline sand 
facies developed in Eglfnton and northern 
Banks Island (Hassel Formation) and an Early 
Cenomanian regression followed. Marine sedi
mentation may have continued in Big River 
Basin, while mild erosion ensued elsewhere in 
the report area. Renewed, eastward transgres
sion commenced in the Turonian but did not 
reach eastern Banks until Late Campanian time. 
Prince Patrick Island re~ained uplifted until 
the Late Tertiary. 
Silty shale accumulated in the Banks Area dur
ing the Late Cretaceous (Kanguk Formation). 
A Campanian shoreface sand facies developed 
on the flanks of Storkerson and Cape Crozier 
Uplifts, while extrusive volcanism may have 
occurred in the vicinity of western Banks Is
land. 
Fault rejuvenation and differential uplift 
from Maastrichtian through Eocene time caused 
deltaic wedges to prograde from Storkerson 
Uplift and the craton into Banks and Big River 
Basins (Eureka Sound Formation). Fourier 
analysis of gramma ray logs shows that coar
sening upward clastic cycles therein thicken 
with present basin depth, indicating a Tertiary 
origin for the present structural configura
tions. 
Uplift and erosion during the Oligocene was 
followed by subsidence of present offshore 
areas and commencement of a major deltaic 
phase which continued to the present. Beau
fort Formation is part of this assemblage, 
which thickens seaward to several thousands 
of feet . 
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1166 MIALL, A. D. - 1976 
Proterozoic and paleozoic geology of Banks Is-
1 and, Arctic Canada; GeoZ. Surv. Can. , Bull. 
258, 77 p. 

Banks Island is the southwesternmost island of 
the Canadian Arctic Archipelago, and comprises 
an area of 60 100 km 2 (23,200 sq miles). Pro
terozoic rocks crop out along the south coast 
and Upper Devonian strata are exposed in the 
northeastern portion of the island. The re
mainder of Banks Island is covered by Mesozoic 
and Cenozoic sediments. 
This report is concerned primarily with the 
subsurface stratigraphy, based on data obtained 
from the first seven wells to be drilled in the 
area. A limited amount of surface data, ob
tained during field work done by the writer in 
1973 and 1974, also is included. 
The oldest rocks exposed in the area are upper 
Proterozoic cherty dolomites and quartzose 
sandstones of the Glenelg Formation and com· 
prise part of a cratonic sequence of mainly 
shallow marine origin. 
A sequence of Cambrian to Middle Devonian 
strata, 1200 m (4,000 ft) thick , overlies the 
Precambrian in Victoria Island. Cambrian to 
Silurian rocks are not exposed at the surface 
on Banks Island and have not been penetrated 
by any wells drilled to date; the succession 
in Banks Island is assumed to be similar to 
that of Victoria Island except that a westward 
transition from cratonic to geosynclinal facies 
may occur in the western part of Banks Island, 
similar to that which is now known to charac
terize the overlying Devonian rocks. The lat· 
ter range in age from Early to Late Devonian 
and total an estimated 4600 m (15,000 ft) in 
thickness. 
Lower and Middle Devonian strata display abrupt 
lateral facies changes. Blue Fiord Formation 
represents sedimentation on a shelf area which 
was confined mainly to the southern and eas
tern pa r ts of the island. The rocks are mainly 
carbonates. They pass laterally westward and 
northward into a basin slope facies composed 
of the calcareous shale of the Orksut Forma
tion (new name), and these in turn pass late
rally into siliceous shale comprising a deep 
bas i n facies, the Nanuk Formation (new name) . 
The deep basin represents a southward extension 
of Hazen Trough and fs probably linked to a 
similar basin, the Richardson Trough, in the 
northern Yukon area. 
The facies belts underwent a southward migra
tion during the Early and Middle Devonian. 
Commencing in late Middle Devonian time, a 
clastic wedge (Melville Island Group) spread 
southward into the Banks Island area. The 
source of the detritus was probably a tectonic 
landmass to the north and northeast of the 
report area. 
Rocks of late Paleozoic age are not known in 
Banks Island. However, several lines of evi
dence suggest that strata of this age may have 
been deposited, but removed later in pre-Jur
assic time . For example, the level of hydro
carbon maturation in the Devonian sediments is 
everywhere considerably greater than that of 
the Mesozoic deposits, suggesting deep burial 
before Mesozoic sedimentation commenced. 



There is no evidence of any significant struc
tural deformation of the Proterozoic and Paleo
zoic rocks other than normal faulting . Dips 
are generally less than 100 . 
Potential for the occurrence of hydrocarbons 
in the Paleozoic strata is considered to be 
fair . Stratigraphic traps may be present at 
the carbonate-shale facies change. In view of 
the high degree of maturity exhibited by these 
rocks, any hydrocarbon present is likely to be 
dry gas . The carbonate-shale facies change 
also has potential as a locus for sulphide 
mineral deposition. 

1167 MIALL, A.D. - 1g75 
Sedimentary structures and paleocurrents in a 
Tertiary deltaic succession, northern Banks 
Basin, Arctic Canada; Can. J. Ear t h Sci . , vol . 
13, no . 10, pp . 1422-1432. 
The Eureka Sound Formation of northern Banks 
Basin is a deltaic unit of Paleocene to Eocene 
age. A basal member of shale, approximately 
100 m thick, passes vertically and, in part, 
laterally into a succession of sand, silt, 
shale, and lignitic coal approximately 1000 ~ 
thick, which is referred to as the cyclic mem 
ber because of the abundance of coarsening
upward cycles, averaging 7.4 min thickness . 
Sand beds in the cyclic member can be divided 
into four lithofacies: (1) A facies dominated 
by medium- to large-scale planar crossbedding, 
formed by channel processes, including lateral 
point bar accretion, in the delta plain en
vironment. (2) A predominance of medium-scale 
trough and (minor) planar crossbeds, formed by 
migrating dunes in distributary mouth bar 
sands. (3) A predominance of small-scale rip
ple-marks, formed by low energy, unimodal cur
rents in distal distributary mouth sands. (4) 
A lack of current structures, indicating quiet
water, interdeltaic and prodeltaic deposition . 
The distribution of these four facies outlines 
a series of small lobate deltas. 
Paleocurrent data suggest a pattern of radiat
ing distributaries within each delta lobe . 
Directional variance, when analyzed at various 
levels of the sedimentary structure hierarchy, 
provides information regarding channel sinuo
sity and enables comparisons to be made with 
other deltaic deposits . High variance for the 
directions of the distributaries is consistent 
with a fluvially dominated delta . 

1168 MIALL, A. D., and KERR, J. W. - 1977 
Phanerozoic stratigraphy and sedimentology of 
Somerset Island and Northeastern Boothia 
Peninsula; in Report of Activities, Part A; 
Geol. Surv. Can., Paper 77-lA, pp . 9g-l06 . 

1169 MILES, M. - 1976 
An investigation of riverbank and coastal 
erosion, Banks Island, District of Franklin; 
i n Report of Activities, Part A; Geol. Surv . 
Can. , Paper 76 - lA, pp. 195-200. 

1170 MITCHELL, R.H . - 1976 
Ultramafic zenoliths from the Elwin Bay ki~
berlite : the first Canadian paleogeotherm; 
Can. J. Earth Sc i ., vol. 14, no . 6, pp . 1202-
121 0. 
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Ultramafic xenoliths from the Elwin Bay ki~ber
lite provide samples of the upper mantle be
neath arctic Canada. The compos i tions of co
existing pyroxenes have been used to estimate 
the temperatures and pressures of equilibration 
of the three texturally and ~ineralogically 
distinct types of zenolith, i .e. spine l lher
zolite (840-9350C), coarse garnet lherzolite 
(925-10850C at 39.5-49.5 kbar (3.g5-4.95 x 106 
kPa)) and sorphyroclastic garnet lherzolite 
(1090-1180 Cat 47.0-51.5 kbar (4.7-5.2 x 106 
kPa)). The garnet lherzolite data define an in
flected paleogeotherm whose upper limb lies at 
shallower depths than found for the Thaba Putsoa 
- Mothae paleogeotherm but which 1s identical 
to the Montana paleogeotherm. No evidence is 
found for iron enrichment of the upper mantle 
in this region. 

1171 NETTERVILLE. J.A., DY KE, A.S., THOMAS, 
R. D., and DRAB IN SKY, K. A. - 1976 

Terrain inventory and quaternary geology, So~er
set, Prince of Wales, and adjacent islands; in 
Report of Activities, Part A; Geol . Surv. Can., 
Paper 76-lA, pp. 145~154 . 

1172 NORRIS. O.K. - 1976 
Structural and strat i graphic studies in the 
Northern Canadian Cordillera; in Report of Ac
tivities, Part A; Geol. Surv. Can . , Paper 76-lA, 
pp. 457-466. 

1173 PALMER. H.C., and HAYATSU, A. - 1975 
Paleomagnetism and K-Ar Dating of Some Franklin 
Lavas and Diabases, Victoria Island; Can . J. 
Earth Sci.., vol. 12, no. 8, pp. 1439-1447. 
Lavas of the Natkusiak Formation and related 
diabase sills, Victoria Island, have single 
polarity re~anence direct~ons, Uhich yield a 
paleo~agnetic pole at 163 E. 07 S, which is 
similar to that obtained fro~ the Coronation 
Sills of the adjacent mainland. These western 
Arctic poles are slightly, but significantly 
different fro~ those obtained from Franklin 
sills and dikes exposed in the central and eas
tern Arctic . K-Ar data indicate no resolvable 
difference in age between the western and eas
tern Arctic rocks . Although the apparent K-Ar 
ages from the Victoria Island lavas and sills 
are discordant, the highest apparent ages are 
in agreement with a K-Ar isochron age of 625 m. 
y. obtained from samples of the least altered 
lavas. 

1174 PAWLUK, S., and BREWER, R. - 1975 
Micromorphological and analytical characteris
tics of some soils from Devon and King Chris
tian Island, N.W.T.; Can. J. Soil Sc i . , vol. 
55. pp. 349-361. 
Investigation of soils from Devon and King 
Christian Islands show frost processes as hav
ing a do~inating influence upon ~icrofabric 
characteristics. Frost processes are expressed 
in the various modifications of banded fabric 
observed in the soils , and fine-grained capp
ings on framework members. While soils from 
Devon Island show little evidence of chemical 
alteration, the soil from King Christian Island 
has chemical attributes which re f lect desalini
zation and alkalization processes. Mineralo-
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gical weathering is minimal, but the soils can 
be differentiated on the basis of carbonate 
rock content and clay mineral distribution. 
Soils from Devon Island are classified as Rego
solic Turbic Cryosols, while the soil from 
King Christian Island cannot be readily classi
fied in the Canadian system of soil classifica
tion. 

1175 PELLETIER, B. R. - 1975 
Sediment dispersal in the Southern Beaufort 
Sea; Beaufort Sea Technical Report No. 25a, 
December 1975, 80 p. 
This is a study of sediment dispersal based on 
textural examination of the bottom sediments. 
It involves the nature, distribution and ori
gin of these sediments as they occur on the sea 
bottom. With reference to the offshore explo
ratory drilling, the nature of the sea bottom 
is important for the following reasons: (1) 
to determine foundation strength of material. 
(2) to deduce the fate of sediment particles 
in connection with deposition and erosion, and 
(3) to establish a data baseline in the event 
of an oil spill. 

' 
1089 PELLETIER, B.R. - 1976 
Outline for a marine science atlas of the 
Beaufort Sea; in Report of Activities, Part C; 
Geol. Surv. Can., Paper 76-lC, pp. 325-331. 

1176 PERRY, D. G., and CHATTERTON, B. D. E. -
1977 

Silurian (Wenlockian) trilobites from Baillie
Hamilton Island, Canadian Arctic Archipelago; 
Can. J. Earth Sai., vol. 14, no. 2, pp. 285-
317. 
Wenlockian trilobites representing at least 
15 genera are reported from carbonate strata 
within the Cape Phillips Formation, Baillie
Hamilton Island. The collections are strati
graphically bounded by the graptolite Zones of 
Cyrtograptus murchison£ and Monograptus testis. 
The fauna is generically dominated by lichids, 
odontopleurids, and cheirurids. Scutelluids, 
phacopids, dalmanitids, and harpids are notable 
for their absence. At the fami 1 i al 1 evel the 
fauna corresponds to one recently discovered 
from similar age beds of the Mackenzie Moun
tains, Northwest Territories. The limited 
quantity and fragmental nature of much of the 
silicified fauna precludes erection of many new 
taxa, although four new species described are: 
Sphaere~ochus dimorphus, Diaranogmus skinner£, 
Hemiarges rohri, and Bemiarges mikulici. Di
morphic pygidia are interpreted as probable 
sexual dimorphs in Sphaere~ochue dimorphus n. 
sp. 

1177 PISSART, A. , and FRENCH, H.M. - 1976 
Pingo investigations, north-central Banks Is
land, Canadian Arctic; Can. J. Earth Sai., 
vol. 13, no. 7, pp. 937-946. 
A number of pingo-like mounds, located in the 
north-central part of Banks Island, are de
scribed. The features are situated on low 
terraces within the valleys of the Thomsen 
River and its small tributary, Able Creek. 
Many are elongate in plan and partially col
lapsed in form. Sections excavated across 
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four of the mounds reveal cores of massive ice. 
It is hypothesized that these ice bodies are 
the result of both segregation and injection 
processes, induced by the freezing of localized 
sub-channel taliks . 

1178 POULTON, T.P., and CALLOMON, J.H. - 1976 
Major features of the lower and middle Jurassic 
stratigraphy of Northern Richardson Mountains, 
Northeastern Yukon Territory, and Northwestern 
District of Mackenzie; in Report of Activities, 
Part B; Geol. Surv. Can., Paper 76-lB, pp. 345-
352. 

1018 PRICE, L.W., BLISS, L.C., and SVOBODA, J. 
- 1974 

Origin and Significance of Wet Spots on Scraped 
Surfaces in the High Arctic; Arctic, vol. 27, 
pp. 304-306. 

1179 RAHMANI, R.A. - 1977 
Fault control on sedimentation of Isachsen For
mation in Sverdrup Basin; in Report of Acti
vities, Part 8; Geol. Surv. Can., Paper 77-lB. 
pp. 157-161. 

1180 RAHMANI , R.A., and HOPKINS, W. S., Jr. 
- 1977 

Geological and palynological interpretation of 
Eureka Sound Formation on Sabine Peninsula, 
Northern Melville Island, District of Franklin; 
in Report of Activities, Part B; Geol. Surv. 
Can., Paper 77-lB, pp. 185-189 . 

1181 RAMPTON, V.N .• and BOUCHARD, M. - 1975 
Surficial geology of Tuktoyaktuk, District of 
Mackenzie; Geo. Surv. Can. , Paper 74-53, 17 p. 
Tuktoyaktuk is situated on a part of the Arc
tic Coastal Plain that lies below 100 feet in 
elevation and that has many lakes . Mean annual 
ground temperature is -8 C, permafrost reaches 
a depth of 1200 feet on undisturbed sites, and 
the active layer is from 3 inches to slightly 
more than 40 inches in depth. 
Near Tuktoyaktuk, a diamicton {till and rewor
ked till) overlies thick outwash, generally 
sand. Massive ground ice commonly is found 
along the contact between the two deposits, 
especially where the till is thick. Outwash 
is also extensive on the surface. Fine-grained 
lacustrine sediments are found in areas of till 
and reworked till: coarse-grained lacustrine 
sediments are present in areas of outwash. Peat 
occurs on poorly drained areas, especially la
custrine flats . Intertidal sediments cap low 
areas that are periodically inundated by the 
sea; beach and spit deposits are common along 
exposed coasts. Excess ice is most common in 
lacustrine, intertidal, and organic deposits, 
and in the upper 2 to 5 feet of permafrost in 
other deposits. 
Coastal retreat is rapid where massive ground 
ice or ice-rich sediments are near sea level 
and vulnerable to exposure by wave erosion. 
Retreat proceeds either through thermal nich
ing and slumping or through ground-ice slump
ing. Spits are also moving rapidly landward 
across drained lake basins. 
The Tuktoyaktuk area was last glaciated in 



early Wisconsin time. Following 11 500 B.P. 
the climate warmed, 1n1tiati~g extensive ther
mokarst activity that continued until about 
3600 B.P., when the climate again deteriorated 
and the terrain stabilized except for minor 
ice slumping and erosion along the coast. Peat 
growth was probably greatest between 11 500 
and 3600 B.P. and has decreased since. 
Care should be taken in the Tuktoyaktuk area 
to avoid surface disturbance that will lead to 
thermokarst. Also, coastal erosion will con
tinue at Tuktoyaktuk unless man constructs 
protective structures along the coast which 
forms its western edge. 

1182 SHEARER, J.M. - 1973 
Surficial geology and geomorphology, Mackenzie 
Bay - Continental Shelf; in Report of Acti
vities, Part A: April to October 1972, Geol. 
Surv. Can., Paper 73-1, Part A, p. 242. 

1183 SHEARER, J., and BLASCO, S. - 1975 
Further observations of the scouring phenomena 
in the Beaufort Sea; in Report of Activities, 
April to October 1974, Geol. Surv. Can., Paper 
75-1, Part A, pp. 483-493. 

1184 STEPHEN, W.J.- 1976 
A reconnaissance study of the coastal pro
cesses on Banks Island, District of Franklin; 
in Report of Activities, Part A; Geol. Surv. 
Can., Paper 76-lA, pp. 271-272. 

1185 STEPHEN, W.J. - 1976 
Coastal environments of Banks Island, N.W.T.; 
Ice , no. 50 , p. 1 6 • 

1186 TARNOCAI, C. - 1976 
Soils of Bathurst, Cornwallis, and adjacent 
islands, District of Franklin; in Report of 
Activities, Part B, Geol. Surv. Can., Paper 
76-18, pp. 137-141. 

1026 TARNOCAI, C., BOYDELL, A.N., NETTERVILLE, 
J.A., and DRABINSKY, K.A. - 1977 

Biophysical land classification, Boothia Peni
nsula and Northeast Keewatin; Geol. su~v. Can. 
Open Fi 1 e No. 390. 

1187 TARNOCAI, C., and KRISTOF, S.J. - 1976 
Computer-aided classification of land and water 
bodies using Landsat Data, Mackenzie Delta 
Area, N.W. T., Canada; A~ctic and Alpine Ree., 
vol. 8, no. 2, pp. 151-159. 
Terrestrial and aquatic environments on Rich
ards Island (Mackenzie Delta) were classified 
by a computer-implemented pattern reco~nition 
technique using LANDSAT (formerly ERTS) data. 
A clustering sampling procedure applied to a 
portion of the area divided the data into 
groups of sample points of similar spectral 
characteristics. These cluster groups were 
used as reference or training samples in the 
classification of each data point on Richards 
Island into one of 22 spectral classes (1~ 
terrestrial and 8 aquatic). The descript1on 
of the cluster classes and the evaluation of 
the classification accuracy were based on data 
collected at the ground truth sites. The 
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maximum overall classification accuracy was 
88%. 

1188 TAYLOR, R.B. - 1976 
Nearshore observations along the east coast of 
Melville Island, District of Franklin; in Re
port of Activities, Part B; Geol. Surv. Can., 
Paper 76-18, pp. 43-58. 

1189 THOMAS, R.D. - 1977 
A brief description of the surficial materials 
of north-central Keewatin, Northwest Terri
tories; in Report of Activities, Part B; Geo1. 
Surv. Can., Paper 77-lB, pp. 315-317. 

1190 TRETTIN, H.P. - 1976 
Geological investigations in Northern Elles
mere Island (Reports 91 to 96) introduction; 
in Report of Activities, Part A; Geol. Surv. 
Can., Paper 76-lA, pp. 425-430. 

1075 VEILLETTE, J.J., and NIXON, F.M. - 1975 
A modified ATV-drill for shallow permafrost 
coring; in Report of Activities, Part C; 
Geol. Surv. Can., Paper 75-lC, pp. 323-324. 

1191 VEILLETTE, J. - 1976 
Assessment of terrain performance, Somerset 
and Prince of Wales Islands, District of Frank
lin; in Report of Activities, Part A; Geol. 
Surv. Can., Paper 76-lA, pp. 281-282. 

1192 VEIZER, J., LEMIEUX, J., JONES, B., 
GIBL lNG, M. R., and SAVELLE, J. - 1977 

Sodium: Paleosalinity indicator in ancient car
bonate rocks> Geology, vol. 5, March 1977, pp. 
177-179. 
The hypersaline facies of the lower Paleo~oic 
carbonate sequence of Arctic Canada conta1n 
~230 ppm of soluble Na, whereas their open
marine counterparts are characterized by con
centrations below this value. This chemical 
difference, imposed by sedimentary and (or). 
diagenetic environments, is preserved in sp1te 
of the order of magnitude postdepositional re
distribution of sodium. 

1193 VINCENT, J.S. - 1976 
Ground ice on Banks Island, N.W.T.; Ice, no. 
50, p. 16. 

1194 VINCENT, J.S., and GAUTHIER, R.C.- 1976 
Jnventaire des depots de surface de l'Ile Banks, 
District of Franklin; in Report of Activities, 
Part A, Geol. Surv. Can., Paper 76-lA, p. 27. 

1195 WAHLGREN, R.V., and LEWIS, C.F.M. - 1977 
Estimation of bulk density and water content 
of Beaufort Sea sediment cores using x-radio
graphS> in Report of Activities, Part A; Geol. 
Surv. Can., Paper 77-lA, pp. 465-470. 

1196 WALKER, B.D. - 1976 
Soils of the Truelove Lowland and vicinity, 
Devon Island, N.W.T.; unpub. Ph.D. Thesis, 
Univ. Alberta. 
The Truelove Lowland and adjacent upland to 
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the east were investigated to determine kinds 
and distribution of soils. The tentative 
Cryosolic Order was used to classify the soils 
to the subgroup level. Further separations 
approximating the soil series level of abstrac 
tion were based on parent material characteris
tics. Distributions of soil map units, based 
on the "soil series" or complexes of "soil 
series" , are depicted on an orthophoto mosaic 
base with a scale of approximately 1:15,000. 
The study area encompasses coastal lowland, 
not unlike sedge-grass tundra of the Low Arc
tic, and interior plateau or upland that re
sembles Polar Desert areas of the High Arctic. 
Consequently, soil cover of the Lowland is 
much more complex than that of the upland. 
Soil subgroups correlate best with drainage 
and vegetation patterns until severely restric
ted drainage conditions are encountered. 
Soils with relatively free drainage (rapidly 
to moderately well drained) include Regosolic 
Static Cryosols {Ahk-Ck-Cz horizon sequence) 
and Brunisolic Static Cryosols (Ahk - Bmk-Ck-Cz 
horizon sequence) . These soils are associated 
with cushion plant-lichen, cushion plant-moss, 
and dwarf shrub heath-moss plant communities 
and occur on raised beaches and in small, warm 
habitats of crystalline rock outcrops. 
Imperfectly to poorly drained soils include 
Regosolic Turbic Cryosols, Brunisolic Turbic 
Cryosols, and Gleysolic Turbic Cryosols that 
are associated with cushion plant-lichen and 
cushion plant-moss communities with frost-boils 
and frost-boil sedge-moss meadow community. 
Raised beaches, Lowland moraine, and undiffe
rentiated plains are landforms in which these 
soils of patterned ground meshes (circles, 
nets, or stripes) develop. A Gleysolic Turbic 
Cryosol that lacks organic matter accumulation 
mantles the upland portion of the study area 
and is associated with moss-herb {Polar Desert) 
vegetation. 
Wet soils (poorly to very poorly drained) in
clude Gleysolic static Cryosols (Of-Ckg-Cz 
horizon sequence) of undifferentiated plains, 
Lowland moraine, floodplains, and alluvial
lacustrine plains and Fibric Organa Cryosols 
(Of-Oz horizon sequence) of undifferentiated 
plains. Hummocky sedge-moss meadow and wet 
sedge-moss meadow are characteristic plant 
communities . A drier Glacic Fibric Organa 
Cryosol mantles high-centered, ice-cored, ice
wedge polygons. 
Miscellaneous soil map units include unconso
lidated, fragmental beach, outwash, alluvial, 
colluvial, and morainal deposits and two types 
of bedrock. 
Generally, soils of the study area are alka
line, calcareous, base saturated, nonsaline, 
and coarse textured (sandy loam to sand) with 
variable coarse fragment contents. Organic 
layers and soils are generally quite fibrous 
and slightly acid to neutral in reaction. 

1197 WEST, R.M., and DAWSON, M. - 1976 
Fossils found in the Eureka Sound Formation; 
Aratia CirauZar, vol . XXIV, pp . 7-8. 
The Eureka Sound Formation is a thick sequence 
of sedimentary rocks comprising marine and 
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terrigenous deposits. This folded and faulted 
complex represents twenty to twenty~five mil
lion years of early tertiary history. Drs. 
Robert West and Mary Dawson spent three field 
seasons examining selected areas of this for
mation in western Ellesmere Island. They have 
discovered a wide variety of vertebrate fossils 
within these beds . 

ngg WEST, R.M. - 1977 
Warm-climate life on ancient Ellesmere Island; 
GEOS, Winter 1977, pp . 9-11. 

At first glance Ellesmere Island does not seem 
to be an appropriate place to search for re
mains of warm-climate life. However, paleon
tologists are finding evidence that diverse 
animals and plants lived on warm, almost sub
tropical Ellesmere Island during the Eocene 
Epoch some 45 t o 50 million years ago. 

1199 YOUNG, G. M., and JEFFERSON, C.W. - 1975 
Late Precambrian Shallow Water Deposits, Banks 
and Victoria Islands, Arctic Archipelago; Can. 
J. Earth Sci . , vol. 12, no. 10, pp. 1734-1748. 
The upper Precambrian succession of the sou
thern tip of Banks Island comprises about 900 m 
of sedimentary rocks intruded by thick gabbro 
sills. The lowest unit exposed is a cherty 
stromatolitic carbonate. This is overlain by 
a thicker unit of sandstones and mudstones. 
Most of the sequence is considered to be cor
relative with the Glenelg Formation, which is 
the basal formation of the late Precambrian 
Shaler Group of the Minto Arch on Victoria Is
land. A thick shale unit at the top of the 
Banks Island Precambrian succession ~ay be cor
relative with the basal part of the Reynolds 
Point Formation on Victoria Island. 
Paleocurrent measurements from the Banks Is
land rocks indicate transport essentially to 
the northwest. An abundantly cross-bedded 
sandy limestone unit in the upper part of the 
Reynolds Point Formation in the Minto Inlet 
area of Victoria Island gives a polymodal 
paleocurrent pattern . This unit was probably 
deposited in a shallow marine environment under 
tidal influence . Tidalites have been recogni
zed in the lower clastic unit of the Reynolds 
Point Formation at several localities in the 
Minto Arch. Stromatolites form the lower part 
of the Shaler Group suggest that these rocks 
are early Upper Riphean (latest Helikian to 
early Hadrynian). The stromatolite for11s 
appear to occur in a non-repetitive sequence 
that provides a powerful means of intrabasfnal 
correlation. 
The depositional area is envisaged as a large 
embayment of the sea, comparable in scale, 
shape, and sedimentary fill, to the younger 
Michigan 8asfn. The northwest margin of the 
basin fs tentatively interpreted as a breached 
arch, shedding terrigenous clastics to the NW 
in the Ban ks island area, and to the east at 
the north end of the Minto Arch. Northeasterly 
elongation of stromatolites in the upper Gle
nelg Formation at the north end of the Minto 
Arch may reflect tidal currents. Circulation 
in the basin became progressively restricted, 
culminating in deposition of the evaporite
bearing sequence of the upper part of the Sha
ler Group. 



1200 YOUNG, G.M. - 1976 
Stratigraphic correlations between the Nor
thern Cordillera and the Northwestern Cana
dian Shield; Abstract in Geol. Assoc. Can., 
1976 Annual Meeting, Ed., Alta. 
Most of the Late Proterozoic rocks of Banks 
Island, Brock Inlier and the Coppermine area 
are thought to be correlative with the Glenelg 
Formation, which is the lowest unit of the 
Shaler Group of Victoria Island. On the basis 
of stromatolite assemblages, the Shaler Group 
is considered to be equivalent to the lower 
part of the Upper Riphean of the U.S.S.R. The 
succession of formations in the Shaler Group 
is similar to that of the "older Proterozoic 
sequence" of the Mackenzie Mountains in the 
northern part of the Cordillera, which has been 
considered correlative with the Belt-Purcell 
of the southern Canadian Cordillera. Correla
tion of the Shaler with the older Proterozoic 
sequence of the Mackenzie Mountains region 
would invalidate its correlation with the 
Belt-Purcell, for the latter sequence is 
thought to be Helikian. Limited paleocurrent 
data from the Mackenzie Mountain older Prote
rozoic suggests westerly transport of terri
genous clastic debris. This fact, together 
with the easterly thickenning of the Shaler 
Group in Brock Inlier suggests the presence 
of a weak positive area between these two areas 
at the time of sedimentation. The proposed 
correlations resolve a paleoclimatic problem; 
namely the former correlation of the Rapitan 
Group (which contains abundant evidence of 
glacial activity) with the Shaler Group which 
is characterised by red beds, evaporites, stro
matolitic dolomites and oolites, which probably 
indicate warm climatic conditions. 

1201 YOUNG, G.M., and LONG, O.G.F. - 1976 
Stromatolites and basin analysis: an example 
from the Upper Proterozoic of Northwestern 
Canada; Palaeogeogr., PaZaeoclimatoz •• Palaeo
ecoZ., vol. 19, pp. 303-318. 
Stromatolites have been used for inter-basinal 
biostratigraphic correlation, rock-stratigra
phic correlation within individual sedimentary 
basins and for palaeoecological studies of 
various kinds. In the northern part of Victo
ria Island stromatolites are abundant in the 
uppermost part of the Glenelg Formation, which 
is the lowest unit of the upper Proterozoic 
Shaler Group. Measureable attributes of these 
stromatolites include elongate mounds, inter
mound channel fillings, ridges and grooves, 
elongate columns and inclined columns. In a 
widespread stromatolitic bank that forms the 
upper part of the Glenelg Formation, and also 
in stromatolites of the overlying Reynolds 
Point Formation, several of these features 
show a preferred orientation in a northeaster
ly direction. Herringbone cross-beds in asso
ciated sandy oolitic limestones show a north
east - southwest bimodal-bipolar distribution 
that is probably related to tidal activity. 
This similarity of directional features sug
gests that the stromatolite orientations are 
also likely to have been tidally influenced. 
If each stromatolitic bank were deposited dia
chronously then the northeasterly preferred 
orientation may be explained as being due to 
tidal currents active at a migrating shoreline 
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that trended in a northwest - southeast direc
tion. Alternatively, if, in the absence of 
metazoan competitors, the stro~atolite build
ers contemporaneously occupied a large part 
of the basin floor, their northeasterly orien
tation may reflect tidal currents parallel to 
the length of an elongate embayment of the 
Precambrian sea, analogous in ~any ways to the 
present-day Persian Gulf. Such an interpreta
tion, involving parallelism between coastline 
and elongate stromatolites, would differ from 
those of most earlier reports, in which elon
gate stromatolites have generally been assumed 
to have been oriented normal to the ancient 
shoreline. 

1030 ZOLTAI, S.C., and TARNOCAI, C. - 1975 
Perennially frozen peatlands in the western 
Arctic and subarctic of Canada; Can. J. Earth 
Sci., vol. 12, no. 1, pp. 28-43. 

1031 ZOLTAI, S.C . , and WOO, V. - 1976 
Soils and ~egetation of Somerset and Prince of 
Wales Islands, District of Franklin; in Report 
of Activities, Part A; Geol. Surv. Can., Paper 
76-18, pp. 143-145. 
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1202 ANNAN, A.P., DAVIS, J.L., and SCOTT, 
W.J. - 1975 

Impulse radar profiling in permafrost; in Re
port of Activities, Part C; Geol. Surv. Can., 
Paper 75-1, Part C, pp. 343-351 . 

1203 ANNAN, A.P., DAVIS, J.L., and SCOTT, 
W. J. - 1975 

Impulse radar wide angle reflection and refrac
tion sounding in permafrost; in Report of Acti
vities, Part C; Geol. Surv. Can., Paper 75-1, 
Part C, pp. 335-341. 

1204 ANNAN, A.P. - 1976 
Density of ice samples from "Involuted Hill" 
~est site, District of Mackenzie; in Report of 
Activities, Part A; Geol. Surv. Can., Paper 
76-lC, pp . 91-95. 

1205 ANNAN, A.P., and DAVIS, J.L.- 1976 
Impulse radar sounding in permafrost; Radio 
Science, vol. 11, no. 4, pp. 383-394. 
A VHF impulse radar system operating on the 
ground is a viable technique for mapping the 
near-surface geological structure and electri
cal properties of permafrost. A fixed antenna 
configuration transported over the surface 
yields a reconnaissance map of two-way travel 
times for subsurface reflectors . Wide-angle 
reflection and refraction (WARR) sounding de
termines propagation velocity versus depth when 
performed in layered areas. To obtain a WARR 
sounding, one measures travel time versus an
tenna separation. These techniques were field 
tested in the Tuktoyaktuk region of the Mac
kenzie River delta, N.W.T. Data recording was 
on a graphic display for initial field analysis 
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and on analog magnetic tape for subsequent pro
cessing. Reconnaissance surveying has mapped 
structural features at various depths between 
3 and 30 m. The electrical loss of the soils 
at a site limits the penetration depth. Clays 
and silts attenuate the radar signal more than 
sands and gravels. WARR soundings have deter
mined dielectric constant versus depth fn laye
red areas. Whne impulse radar is useful in 
delineating geological structure, core drill
ing is required to determine the geological 
composition. 

1206 ANNAN, A.P., and DAVIS, J . L. - 1977 
Impulse radar and time-domain reflectrometry 
experiments in permafrost terrain during 1976 ; 
in Report of Activities, Part 8 ; Geol . Surv. 
Can. , Paper 77-18, p. 67. 

1207 ANONYMOUS - 1976 
AIDJEX Main Experiment Completed; Arctic BuZZ., 
vol. 2, no . 9, p. 165. 
The main experiment culminated 5 years of plan
ning and pilot studies, with data collected to 
test the dynamic ice model being developed by 
AIDJEX . Investigat'11rs hope to learn more 
about the effect of air-sea-fee interactions 
in the Arctic on the world's climate. When 
the model is validated, it should improve ice 
forecasting techniques, which presently use 
wind-driven models that do not account for 
stress in the ice and for influence of boun
daries. 
During the main experiment, the manned camps 
and their circle of data buoys tracked gene
rally to the southeast (contrary to the antici
pated westerly drift) and into an area of ac
t i ve ice movement . Big Bear, the original main 
camp, was evacuated in early October 1975 when 
its fee floe split apart in a series of cracks. 
The main camp was relocated at Caribou, former
ly one of three satellite camps. 

0916 APOLLONIO, S. - 1961 
Report of the field leader, April-September 
1961 in "The Devon Island Expedition" ; Ar ctic , 
vol. 14 , no . 4, pp. 253-254 . 

1096 APOLLONIO, S.- 1961 
The Devon Island Expedition; Arctic, vol. 14, 
no . 4 , pp . 252-265. 

1208 APOLLONIO, S.- 1962 
The Devon Island Expedition 1960-1964; Arcti c, 
vol. 15 , no. 4 , pp. 317-321. 

1105 BURKE, K. B.S ., and HOBSON, G. D. - 1975 
A seismic study of surficial deposits in the 
Winkler Area, Manitoba; GeoZ. Surv. Can., 
Paper 75-44, 13 p. 

1209 CAMPBELL, W.J., WEEKS, W. F., RAMSEIER, 
R.O . , and GLOERSEN, P. - 1975 

Geophysical studies of floating ice by remote 
sensing; J. Glaciolo gy, vol. 15, no. 73, pp. 
305-328. 
This paper presents an overview of recent re
mote- sensing techniques as applied to geophy-

54 

sical studies of floating ice. The current in
crease in scientific interest in floating ice 
has occurred during a time of rapid evolution 
of both remote-sensing platforms and sensors. 
Mesoscale and macroscale studies of floating 
ice are discussed under three sensor catego
ries : visual, passive microwave, and active 
microwave. The specific studies that are re
viewed primarily investigate ice drift and de
formation, and ice type and ice roughness iden
tification and distribution. 

1210 CAMPBELL, W.J., GLOERSEN, P. , WEBSTER, 
W.J., WILHEIT, T. T., and RAMSEIER, R.O. 
- 1976 

Beaufort Sea Ice Zones as Delineated by Micro
wave Imagery ; J . Geophye . Ree . , vol . 81, no. 6, 
pp . 1103-1110 . 
During April 1972, microwave and infrared data 
were obtained from the NASA CV-990 research 
aircraft over the Beaufort Sea ice from the 
shoreline of Harrison Bay northward to a lati
tude of almost SlON. The data acquired aboard 
the aircraft were compared with microwave data 
obtained on the surface at the test site of the 
Arctic Ice Dynamic Joint Experiment at an appro
ximate position of 750N, 150°W. Over this 
north-south transect of the polar ice canopy 
it was discovered that the sea ice could be 
divided into five distinct zones . The shore
fast sea ice was found to consist uniformly of 
first-year sea ice. The second zone was found 
to be a mixture of first-year sea ice, medium 
size multi-year floes, and many recently re
frozen leads, polynyas, and open water; con
siderable shearing activity was evident in thi s 
zone. The third zone , in which aircraft and 
surface data were compared , was a mixture of 
first-year and multi-year sea ice which had a 
uniform microwave signature because the multi
year ice floes were smaller than the ins tanta
neous field of view of the airborne microwave 
radiometer. The fourth zone was found to be a 
mixture of first-year sea ice and medium-to
large size multi-year floes which was similar 
in composition to the second zone . The fifth 
zone was almost exclusively multi-year ice e x
tending to the North Pole. Zones 3 , 4 and 5 
are also clearly distingui s hable in microwave 
images obtained froM the Nimbus 5 satellite. 

1211 CAR SEY, F.D. - 1976 
The AIDJEX acoustic radar and some prelimina ry 
results; AIDJEX Bull., Univ. Wash., Seattle, 
no. 31, pp. 1-19 . 
The AIDJEX acoustic radar system is described, 
and the s tandard values of system parameters 
are l i sted . The relationshi p between acoustic 
backscatter source and boundary layer meteo
rology is dis cussed with the tentative conclu
sion that the backscatter source height is the 
planetary boundary layer height for the time 
period of interest . This is related to the 
ai r stress modelling for AIDJEX purposes via 
the Brown simple momentum integral model, but 
a problem with the wind profile assumption in 
that model points up the need for a more com
plicated model. Stress values and acoustic 
radar condensed data for Spring 1975 and some 
wind profile calculations a re presented . 



1064 CAULFIELD, D.O., and LIRON, A.- 1975 
Preliminary report on Bancqes sub-bottom Tuk
toyaktuk tests; Geot. Surv. Can., internal 
report, 72 p. 

1065 CAUFIELD, D.O., LIRON, A., LEWIS, C.F.M., 
and HUNTER, J.A. - 1976 

Preliminary test results Of the "Bancqes" 
through-ice sub-bottom acoustic profiling sys
tem at Tuktoyaktuk, Northwest Territories; in 
Report of Activities, Part A; Geol. Surv. 
Can., Paper 76-1 A, pp. 503-510. 

1066 CRUTCHLOW, M.R. - 1976 
Tracked Vehicle Sounding Over Ice; Light Houae, 
J. of the Can. Hydrographers' Assoc. no. 14, 
pp. 16-18. 

1212 DAVIS, J.L., SCOTT, W.J., MOREY, R.M., 
and ANN AN , A. P. - 1 9 7 6 

Impulse radar experiments on permafrost near 
Tuktoyaktuk, Northwest Territories; Can. J. 
Earth Sci., vol. 13, no. 11, pp. 1584-1590. 
Field trials with a VHF impulse radar have been 
undertaken in the Tuktoyaktuk, N.W.T. area dur
ing the summer of 1973 and the spring seasons 
of 1974 and 1975. The radar transmits a wave
let with a centre frequency of 110 MHz and a 
pulse duration of 18 ns. Separate transmitter 
and receiver antennas were used. 
Preliminary interpretation of the data obtained 
at the Involuted Hill test site indicates that 
ice/sand interfaces were detected to ranges 
greater than 30 m. In icy sand, ice lenses 
separated by 3m were resolved. Clay-till/ 
ice interfaces were not detected at ranges 
greater than about 3 m. At other sites near 
the village of Tuktoyaktuk, sand/clay-till in
terfaces were detected at ranges greater than 
5 m. 
Wide angle reflection and refraction sounding 
yields estimates of reflector depths and pro
pagation ve~ocities. Radar has proven useful 
in delineating geologic structure, but bore
hole control is required for identification 
of the geological composition of the structure. 

1213 DOAKE, C.S.M., GORMAN, M., and PATERSON, 
W.S.B. - 1976 

A further comparison of glacier velocities 
measured by radio-echo and survey methods; J. 
Glaciology, vol. 17, no. 75, pp. 35-38. 
A comparison has been made between ice velo
cities that were measured by the radio-echo 
technique and by a survey method on the Devon 
Island i0e cap, Arctic Canada (lat. 75023'N, 
long. 82 23'W.). Results were 2.58 ~ 0.11 m 
a-1 by radar and 2.17 ~ 0.20 m a-1 by survey. 
The discrepancy between the two measurem~n~s 
is within the limits of statistical signlfl
cance, and the methods are considered to give 
comparable results. 

1214 DYCK, A. V., HOOD, P.J., HUNTER, J.A., 
KILLEEN, P.G., OVERTON, A., JESSOP, A.M., 
and JUDGE, A.S. - 1975 

Borehole geophysics applied to metallic mine
ral prospecting: a review; Geot. Surv. Can., 
Paper 75-31, A. V. Dyck, Ed., 66 p. 
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This report presents a review of the literature 
on borehole geophysical methods and applications 
most relevant to prospecting for and evaluation 
of metalliferous mineral deposits. Seismic, 
electrical, gravimetric, magnetic, nuclear, 
temperature measurement and directional survey
ing techniques are discussed; a brief review 
of borehole geophysical methods in permafrost 
concludes the review. 
It is apparent from the literature that the 
electrical and magnetic methods have been used 
in boreholes for the past twenty-five years for 
the purpose of directly detecting deposits mis
sed by the borehole; many successful applica
tions are evident. Other techniques have seen 
more limited use; in these cases various pos
sibilities exist. Those methods with inherently 
shallow depth of penetration fill the comple
mentary role of in situ determination of rock 
properties and metal content. 

1119 FALCONER, R.K.H. - 1977 
Marine geophysical and geological research in 
Baffin Bay and the Labrador Sea, CSS Hudson 
1976; in Report of Activities, Part B; Geol. 
Surv. Can., Paper 77-lB, pp. 255-260. 

1215 GREENHOUSE, J.P. - 1961 
Measurements of electrical resistivity of ice
formations (The Devon Island Expedition); Arc
tic:, vo]. 14, no. 4, pp. 259-265. 
This is a preliminary report on the field work 
carried out by the geophysical party under 
Dr. Kurt Vogtl i during the summer season of 
1961. A description of the techniques has 
been added since, although they are well-known 
geophysical survey methods, prior to the last 
2 or 3 years few attempts had been made to adapt 
them to use with ice. The recent development 
of a sensitive voltmeter with a very high input 
resistance to replace the more cumbersome po
tentiometer is the most notable innovation in 
the present work. 

1216 GREENHOUSE, J.P. - 1963 
Geophysics, summer 1962, (The Devon Island Ex
pedition 1960-64); A~c:tic, vol. 16, no. 1, pp. 
66-71. 
During the 1962 field season the three-man 
geophysical party carried out a varied program 
which included: a gravity traverse of the ice
cap; studies of the electrical properties of 
snow, ice, and firn; and a movement survey of 
a previously established line of stakes on the 
Sverdrup Glacier. 

1217 HALLIDAY, R.J., SHANNON, W.E., LOMBARDO, 
F. and COMPTON, B. - 1977 

Canadian Seismograph Operations - 1975; Energy, 
Mines & Res. Canada, Seismological Service of 
Canada, Earth Phys. Br., Seismological Series 
No. 75, 65 p. 

During 1975 the Division of Seismology and 
Geothermal Studies, of the Earth Physics Branch, 
Department of Energy, Mines and Resources ope
rated or contracted the operation of 21 stan
dard seismograph stations, 12 regional stations, 
2 telemetered networks based at Ottawa and Vic
toria, a medium aperture array at Yellowknife, 
a strong-motion seismograph network on the West 
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Coast and several special or temporary seis
mographs . This report gives the characteris
tics of the various systems and des cribes the 
format and availability of the recorded data. 

1218 HOBSON, G.D. - 1975 
A buried bedrock channel outlined by the seis
mic method near Beauceville, Quebec, 21 L/2 
east half; i n Report of Activities, Part C; 
Geol. Surv. Can., Paper 75-lC, pp . 221-226 . 

1219 HOBSON, G.D. - 1975 
Cavendish geophysical test range, Ontario 
(NTS 31 D/16W); hammer refraction seismic sur
vey; in Report of Activities, Part C; Geol. 
Surv. Can . , Paper 75-lC , pp. 191-196 . 

1220 HOBSON, G. D., and GAGN{. R. M. - 1975 
Seismic refraction survey, eastern Niagara 
Peninsula, Ontario 30L,M; in Report of Activi
ties, Part C; Geol. Surv . Can. , Paper 75-lC, 
pp . 227-229 . 

1221 HUNTER, J.A., and JUDGE, A.S . - 1975 
Geophysical investigations of sub-sea perma
frost in the Cana~ian Beaufort Sea; in Proc. 
3rd Int. Conf. Port & Ocean Eng . under Arctic 
Conditions, Univ. Alaska, Fairbanks , Alaska, 
August 11-15 1975; II, pp . 1025-1057 . 
The presence of extensive frozen sediments be
neath the seafloor of the southern Beaufort 
Sea has been predicted on theoretical grounds, 
interpreted from seismic surveys, and confirm
ed by drilling at several locations . 
Theoret i cally it has been predicted that per
mafrost is probably present beneath water 
depths of up to 60 m, that it is thick (up to 
600 m) in the near-shore areas but gradually 
thins into deeper water. Much of the perma
frost is believed to have grown during emer
gence of the land surface and it is probably 
not continuous in extent ; its presence and 
thickness is dependent on the surface history 
and morphology of the previous land surface. 
As a consequence of that history, a large part 
of the frozen material is relict in nature, 
although permafrost may be growing in submer
ged l a ke beds which remained unfrozen during 
emergence. 
Reflection and refraction seismic surveys have 
been used extensively to detect the presence 
or absence of frozen horizons and the config
uration of the top of those horizons. Studies 
of the attenuation of refracted signals can 
give a general i dea of the th i ckness. The 
seismic results illustrate very well the local 
variability and hetero geneity of the frozen 
horizons. Observations made as part of off
shore drilling programmes have confirmed the 
seismic interpretation. Sub-sea bottom tem
peratures have been measured as a part of the 
drilling programmes . These have given insight 
into the thermal character of the permafrost 
indicating, in the non-coastal areas, its 
marginally sub-zero temperatures and the pro
bable presence of unfrozen horizons and water 
movement within them. Such drilling program
mes have recovered cores of high ice content 
although excess ice is apparently not as com
mon as in onshore sediments . 
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Through both field determinations of seismic 
properties and laboratory measurements on re
covered drill-cores and cuttings, some data is 
available on the physical properties of sub-
sea bottom materials . Such data is important 
as inputfor numerical modelling of mechanical 
and thermal conditions of offshore conditions. 
The existence of substantial thicknesses of 
generally degrading frozen sediments of high 
ice content and temperatures marginally below 
zero creates many concerns in the development 
of offshore resources additional to those en
countered in more temperate regions. Problems 
are faced in all phases of resource development, 
from mineral exploration to the eventual pro
duction and the transportation of the product 
to shore. 
Any enhancement of our understanding of the 
present distribution and nature of sub-sea 
permafrost will require the development of fur
ther geophysical techniques, particularly for 
the detection of the base of the frozen hori
zon, and considerably more drilling. 

1222 HUNTER, J.A.M. , JUDGE, ,A . S. , MacAULAY, 
H.A., GOOD, R.L . , GAGNE, R.M., and BURNS, 
R.A. - 1976 

The occurrence of permafrost and frozen sub
seabottom materials in the southern Beaufort 
Sea; Beaufort Sea Technical Report No. 22, Ap
ril 1976, 174 p. 
Permafrost conditions exist beneath most of 
the Beaufort Sea shelf area. As a result of 
large changes in the surface thermal regime in 
the recent geological past, non-equilibrium 
conditions are probably found in most areas; 
hence permafrost is both aggrading and degrad
ing. Permafrost is generally at much higher 
temperatures offshore than the equivalent per
mafrost conditions onshore and as a result is 
much more susceptible to thawing by a thermal 
disturbance. 
The occurrence of ice-rich sub - seabottom sedi
ments over large areas of the shelf has been 
interpreted from seismic data. Such sediments 
are potentially susceptible to hazardous ther
mal degradation. 
Because of low sediment temperatures, natural 
gas in shallow sediments may be found in the 
form of clathrate hydrates, which may cause 
additional technical problems for exploratory 
drilling. No such shallow occurrences have 
been documented in offsho re drilling done to 
date; however, these deposits are seismically 
indistinguishable from ice-bonded sediments. 

1223 HUNTER , J.A., and VEILLETTE, J. - 1976 
Borehole density logging in permafrost, Tuk
toyaktuk, District of Mackenzie; i n Report of 
Activities, Part A; Geol. Surv. Can., Paper 
76-lA, p. 417. 

1224 HUNTER, J.A., and HOBSON, G. D.- 1977 
Reflections on shallow seismic refraction re
cords; Geoe xptoration, vol. 15, pp. 183-193. 
Reflections from the overburden - bedrock in
terface have been interpreted from hammer seis
mic refraction records and substantiated by 
conventional wiggle-trace records . In the 



areas studied, the bedrock reflection appears 
to be a prominent and persistent later event 
where overburden is thick (>30m) . Record 
analyses utilizing both reflected and refrac
ted events may result in greater reliability 
of interpretations in shallow seismic prospec
ting. 

1225 HYNDMAN, R. D. - 1963 
Gravity survey, summer 1962 (The Devon Island 
Expedition 1960-1964); Arctic, vol. 16, no. 1, 
pp. 71-72. 
The gravity work was aimed at determining ice 
thicknesses and underlying topography of the 
western half of the Devon Island Ice-Cap. 

1226 HYNDMAN, R. D. - 1965 
Gravity measurements on the Devon Island Ice 
Cap and an adjoining glacier; J . Glacio logy, 
vol. 5, no. 40, pp. 489-496. 
Gravity measurements have been used to deter
mine ice thicknesses across the western part 
of the Devon Island ice cap in the Canadian 
Arctic. A detailed profile of the ice-cap 
edge and a profile across an adjoining glacier 
are also given. The ice cap has been found to 
have a largely rock core with ice th i cknesses 
generally less than 500 m. A deep valley has 
been found in the bedrock beneath the ice cap 
some 15 km. from the start of a draining gla
cier. The measured depths on the ice cap should 
should be within 15 per cent and those on the 
glacier within 20 per cent of the true values. 

1069 IIZUKA, K. , OGURA, H., YEN, J.L., NGU
YEN, V., and WEEDMARK, J.R . - 1976 

A Hologram Matrix Radar; in Proc . of the IEEE, 
vol. 64, no. 10, pp. 1493-1504. 

1227 JUDGE, A. - 1972 
Geothermal studies conducted in conjunction 
with the Geological Survey of Canada Drilling 
Project at Fort Good Hope, N.W.T . ; in Proc. 
Can. Northern Pipeline Res. Conf., NRC Tech. 
Mem. CRCC 12498, pp. 161-162 . 

1228 JUDGE, A.- 1972 
Predicting the Depth of Permafrost; Oilweek, 
July 17, 1972, 
The exploitation of natural mineral resources 
has played, and will continue to play, a very 
important role in the development of the 
Canadian north. 
Such resources operations must be carried out 
in areas of frozen ground or permafrost, and 
are thus subject to many special problems. In 
the oil and gas industries particular problems 
encountered, which require some appro ximate 
knowledge of permafrost thicknesses, are the 
interpretation of geophysical measurements, 
the safe placing of surface casing in wells 
during drilling, and the design of future pro
duction wells. 
The problem of permafrost is. of course, not 
unique to the oil and gas industry . The min
ing industry also faces increased costs in 
open-pit operations and dangers from ventila
tion-induced thawing around drifts and slopes 
underground . 
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1229 JUDGE, A.S. - 1973 
The thermal regime of the Mackenzie Valley; 
observations of the natural state; Report En
viron.-Social Comm . Northern Pipelines, Report 
No. 73-38, 175 p. 
Relatively small amounts of material are avail
able in the published litera t ure which relate 
directly to the thermal r egime of the area under 
study or to the thermal properties of f rozen 
soils. The results that have been reported by 
the authors mentioned above are discussed in 
greater detail in the relevant Sections of the 
body of the report. 

1230 JUDGE. A.S . - 1975 
Geothermal studies in the Mackenzie Valley by 
the Earth Physics Branch; Energy. Mi nes & Res. 
Ca nada, Geothermal Service of Canada, Earth 
Phys . Br., Geothermal Series No. 2, 12 p. 
As part of the Environmental-Soc i al Program, 
Northern Pipelines, t he Earth Physics Branch 
of the Department of Energy, Mines and Resources 
has carried out field observations of both the 
shallow and deep thermal regime of t he Ma cken
z ie Valley, conducted laboratory measurements 
of the thermal properties of subsurface soils 
and rocks, both frozen and unfrozen, has e xa
mined theoretically the thermal effects result
ing from changes in the surface energy balance 
and compared these results with some observed 
temperature profiles . 
Such studies are necessary for an adequate 
assessment of the environmental i mpact of pro
posed northern construction and development. 
Through the existing program of the Earth Phy
sics Branch, the work on the thermal behaviour 
of permafrost areas will continue to add to t he 
volume of ava i lable data and enhance our under
standing of the phenomena . 

1231 JUDGE, A.S., and HUNTER, J . A. ~ 1975 
The occurrence of permafrost beneath the sea
bottom of Kugmallit Bay, Beaufort Sea, Canada ; 
Abstract in Geol. Soc . Amer .• vol. 7, pp . 793-
794 . 
The presence of frozen sediments beneath the 
sea-floor of the southern Beauf or t Sea was 
first established by the Arctic Petroleum Ope
rators Group in 1970 . Mackay and Judge have 
suggested on theoretical grounds that several 
hundreds meters of permafrost may exist beneath 
the Beaufort Sea. Hobson and Hunter have sug
gested that re f raction seismic methods can be 
used to detect the top of the frozen section 
and provide evidence of thickness. 
In the Spring 1974, the Geological Survey of 
Canada supported an offshore drilling programme 
in Kugmallit Bay near Tuktoyaktuk. Four holes 
were drilled to de pths of 85 m. to confirm the 
nature of the seismic refractor, to recover sub
sea-bottom materials and determine the i r l i tho
logy, engineering and thermal properties, and 
to determine the t hermal character of the pe r
mafrost . The permafrost was observed in t hree 
of the four ho l es thu s confirming the sei smic re
sults . An analys i s of the observed tempe rature 
profiles indicates that the perma f ro s t has been 
degrading for a few thousand years and is con
t i nuing to do so at present . 
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The existence of great thicknesses of degrad
ing frozen sediments of high ice content and 
temperatures marginally below ooc creates 
several problems in the development of off
shore resources. 

1232 JUDGE, A. - 1976 
Per~afrost, hydrates and the offshore thermal 
regime; Ene~gy, Mines & Res. Canada, Geothermal 
Service of Canada, Earth Phys. Br., Internal 
Report No. 76-7, 19 p. 
The results described here form part of a con
tinuing study of the subsurface thermal re
gime across Canada. Hopefully as the oppor
tunity arises further temperature measurements 
will be made in offshore wells, thus refining 
our understanding of the physical processes 
acting now and in the past in the offshore 
areas. This paper is confined to observations 
in the Beaufort Sea adjacent to the Mackenzie 
Delta. 

1233 JUDGE, A. - 1976 
The thermal character of the sediments beneath 
the Beaufort Sea and the implications for off
shore drilling; Energy, Mines & Res. Canada, 
Geothermal Service of Canada, Earth Phys. Br., 
Internal report No. 76-3, 11 p. 
The two additional hazards to normal offshore 
drilling are, of course, the presence of per
mafrost, in particular ice-bonded permafrost, 
and of gas hydrates. Strictly, both of these 
phenomena are theoretically possible in the 
sea-bottom of more southerly areas and, in 
fact, very thick accumulations of gas hydrates 
have been predicted beneath the deep oceans. 
Although both ice-bonded permafrost and gas 
hydrates are present in the northern onshore, 
a different surface history between on- and 
offshore has led to differences in the thermal 
and hence the physical character of the two 
areas. 

1234 JUDGE, A.S., HUNTER, J.A., GOOD, R.L., 
COWAN, J., and ROBB, G. - 1976 

Ther~istor cable installation in permafrost 
materials with a water-jet drilling method; 
in Report of Activities, Part A; Geol. Surv . 
Can., Paper 76-lA, pp. 479-480. 

1235 JUDGE, A.S., MacAULAY, H.A., and HUNTER, 
J. A. - 1 976 

An application of hydraulic jet drilling tech
niques to mapping of sub-seabottom permafrost; 
in Report of Activities, Part C; Geol. Surv. 
Can . , Paper 76-lC, pp. 75-78. 

1236 JUDGE, A. S., MacAULAY, H. A., and HUNTER, 
J.A . - 1976 

Anomalous shallow seismic velocities in Mac
kenzie Bay, Northwest Territories; in Report 
of Activities, Part A; Geol. Surv. Can., Paper 
76-lA, pp. 481-484. 

1237 JUDGE, A., and TAYLOR, A. - 1976 
Preservation of arctic wells for subsurface 
temperature observations; Ene~gy, Mines & Res . 
Canada, Geothermal Service of Canada, Earth 
Phys. Br., Internal Report No. 76-1, 21 p. 
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Since 1962 a total of 65 wells drilled for 
northern oil and gas exploration have been pre
served for subsurface temperature observations. 
The majority of these preservations, some 56, 
have been made since 1970. To date the total 
cost of preservations has been $120,862 or an 
average of $1860 per well. In the past several 
years an increasing number of the wells made 
available to us have been financed entirely by 
industry with a consequent reduction of average 
preservation costs to E.M.R. per well in 1975, 
for example, to $610. 

1238 KOERNER, R. M., and PATERSON, W.S.B. -
1975 

Queen Elizabeth Islands; Ice, No. 47, p. 3. 

1239 KOZIAR, A., and STRANGWAY, D. W. - 1975 
Magnetotelluric Sounding of Permafrost; Science, 
vol. 190, no. 4214, pp. 566-568. 
The audio-frequency magnetotelluric method was 
used to sound a permafrost region in the Mac
kenzie delta in the Northwest Territories. A 
simple two-layer model consisting of a high 
electrical resistivity layer overlying less re
sistive material gave interpreted depths in 
agreement with those determined by drilling. 
The sum~er active layer was transparent even 
at high sounding frequencies. 

1143 KURFURST, P.J., and HUNTER, J.A. - 1976 
Geological and geophysical surveys - Willow
lake River, Northwest Territories; in Report 
of Activities, Part C; Geol. Surv. Can., Paper 
76-lC, pp. 161-164. 

1146 LEWIS, C. F.M. , BORNHOLD, B.D., and BLASCO, 
S.M. - 1976 

Cruise Report No. 76025, Part 1, c.s.s. Hudson; 
Bed. Inst. Ocean., Dartmouth, 37 p. 

1147 LEWIS, C. F.M . , BLASCO, S.M., BORNHOLD, 
B.D., HUNTER, J.A.M., JUDGE, A.S., KERR, 
J.W., MclAREN, P., and PELLETIER, B.R. 
- 1977 

Marine geological and geophysical activities in 
Lancaster Sound and adjacent fiords; in Report 
of Activities, Part A; Geol. Surv. Can., Paper 
77-lA, pp. 495-506. 

1240 MacAULAY, H. A., HUNTER, J.A., and HOBSON, 
G.D.- 1975 

Mapping permafrost in the Beaufort Sea by seis
mic methods; paper presented at Soc. Expl. 
Geoph., Denver , October 1975. 
For the first time, it has been possible to 
obtain an overview of the configuration of sub
seabottom permafrost in a large area of the 
southern Beaufort Sea, by means of seismic 
techniques. Several oil companies have made 
over 8,000 line-miles, comprising approximately 
40,000 seismic records, available to the Geo
logical Survey of Canada for this study. Re
fraction data have been analysed and interpre
tations confirmed by other shallow refraction 
profiles and drill holes. This paper is a re
port of progress. 
Continuous permafrost areas, those completely 
free of permafrost, and taliks (localized thaw 



zones), have been mapped. One areal boundary 
is particularly noteworthy and probably asso
ciated with the ancient and modern delta boun
dary . 
The to~ of permafrost is identifiable at vari
able depths beneath the sea floor; a map show
ing top of permafrost is in preparation . 
It is anticipated also that a general thick
ness-of-permafrost ~ap will evolve fro~ this 
project. This study will be based upon ampli
tude measurement of the refracted signal, since 
attenuation rate with source-hydrophone dis
tance is thought to be governed by the thick
ness of permafrost . 
In general, the velocities associated with 
permafrost, 2,800 to 3,600 metres/sec. in Beau
fort Sea, suggest ice saturated, medium-to
coarse-grained sands. 

1241 MacAULAY, H. A., J~DGE, A.S., HUNTER, J.A., 
ALLEN, V.S., GAGNt, R.M., BURGESS, M., 
HEAVE, K.G., and COLLYER, J. - 1977 

A study of sub-seabottom permafrost in the 
Beaufort Sea, Mackenzie Delta by hydraulic 
drilling methods; Geot. Surv . Can., Open File 
472, Earth Phye. Br., Internal report No. 77-3, 
78 p. 
During the six-week period of March 1, to 
April 16, 1977, twenty-two holes were drilled 
from the sea-ice to maximum depths of 60 m be
neath the sea-bottom of the Beaufort Sea. Each 
of the holes, drilled with a novel low-cost 
hydraulic drilling technique was instrumented 
with several temperature sensors which were 
subsequently monitored as the thermal distur
bance due to the jetting dissipated. Plastic 
casing was installed in three holes enabling 
seismic and radioactive logs to be run prior 
to installation of the temperature cables . Pre
liminary results show the widespread distribu
tion of permafrost in the sea-bottom but show 
additionally that it is highly variable in 
temperature and ice-content. 

• 1242 MULLER, F., BLATTER, H. , and KAPPEN-
BERGER, G. - 1975 

Remote sensing; Ice, No. 47, p. 6. . 
1243 MULLER, F. , BLATTER, H. , and KAPPEN-

BERGER, G. - 1975 
Temperature measurements of ice and water sur
faces in the North Water area using an airborne 
radiation thermometer; J. Glaciology. vol. 15, 
no . 73, pp. 241-250. 
Ice and water surface temperatures were mea
sured with an airborne radiation thermometer 
PRT-5 over the North Water polynya during three 
missions between late winter and early summer 
1974 . Error corrections, problems of data 
analyses and mapping are discussed. Attempts 
are made to relate the main types of sea ice 
to temperature ranges, which then are used in 
conjunction with satellite pictures to pro
duce surface temperature maps. 

1244 OLHOEFT, G.R.- 1977 
Electrical properties of natural clay perma
frost; Can. J. Earth Sci. , vol. 14, no . 1, pp . 
16-24. 
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The resistivity, dielectric constant, and loss 
tangent of natural clay permafrost samples that 
have never been thawed have been measured as 
functions of temperature, applied uniaxial con
fining load, and applied electric field stren5 gth. DC resistivities are on the order of 10 
ohm-m at -10°C, with the complex resistivity 
becoming strongly frequency dep,ndent within 
and above the range of 10 to 10 Hz (resistivity 
decreasing with increasing frequency). Below 
10 3Hz, the electrical properties are slightly 
depend~nt upon applied electric field, and be
low 10 Hz, the electrical properties are very 
strongly dependent upon applied uniaxial con
fining load. Several different mechanisms are 
responsible for the observed properties, includ
ing ionic conduction. a colloidal response that 
is similar to a Maxwell-Wagner type of effect, 
the relaxation of Bjerrum defects in ice, the 
relaxation of the unfrozen water ~olecules, and 
a possible relaxation of organic molecules in 
the unfrozen water sheath surrounding clay par
ticles. 

1245 OSWALD, G.K . A. - 1975 
Investigation of sub-ice bedrock characteris
tics by radio-echo sounding; J. Glaciology, vol. 
15, no. 73. pp. 75-87. 
Qualitative inspection of the results of the 
1971/72 S. P.R.I . - M. S.F. Antarctic radio-echo 
sounding progra~me shows that it is possible 
to infer some characteristics of the lower face 
of the ice from the form of received echoes. We 
confirm the existence of lakes of liquid water 
beneath the east Antarctic ice by inspection of 
the top and botto~ surface gradients of the ice, 
and suggest that basal melting occurs over a 
wide area in this region. 
Quantitative studies in Devon Island indicate 
that small-scale irregularities in the bedrock 
are characterized by slopes of about 1 : 40, 
with some higher gradients present, possibly 
indicating the presence of morainal boulders. 
We deduce that a geological boundary was cros
sed between 25 and 40 k~ west of the base camp, 
the rock to the west of the boundary having 
lower permittivity, and higher surface slopes 
than that to the east. 
The question of the usefulness of the spatial 
fading of the echo in deducing surface charac
teristics is briefly discussed . We conclude 
that measurements of the fading are indeed use
ful, especially in the case of echoes with 
short "tails". 

1246 OSWALD, G.K.A. - 1975 
Radio echo studies of polar glacier beds; Unpub. 
Ph.D. Thesis, Univ. Cambridge. 
This thesis is an attempt to bridge the gap 
existing between the theory and practice of 
radio echo sounding of glaciers. in connection 
with the interpretation of the observed beha
viour of echoes from the base of the ice. 
The theory of reflections of electromagnetic 
waves from rough surfaces has been dealt with, 
in this specific connection, by C. H. Harrison 
(1972), and M.V. Berry (1973), and we shall 
draw heavily on their results. 
Our intention is. however, in the light of ex
perimental analysis of echoes, to d1sti 1 from 
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their general mathe111atical dhcussions a more 
physical understanding of the processes from 
which the echo behaviour results . We hope in 
this way to describe the echo in situations 
where the overlapping of different physical 
regimes makes rigorous mathematical analysis 
difficult, and to form a link between analyti
cal results for limiting cases, and numerical 
solutions for intermediate cases . For the 
latter, we shall make extensive use of there
sults of E.N. Bramley and M. Young (1967). 
It is possible to deduce some characteristics 
of the lower boundary of the ice with only 
qualitative information concerning the form 
and behaviour of the received echoes. Seve
ral conclusions have been drawn concerning 
the state of the base of the East Antarctic 
ice sheet, without benefit of quantitative 
records of the echo. These are the most im
portant geophysical results obtained in the 
course of this work . However. very much more 
information is available, with appropriate 
adaptations of the basic echo sounding appara
tus . 
The uses of this information are to be found 
in academic geophy~ics, prospecting, climato
logy, paleo-cli~natology, and predictive specu
lation. I t is extremely expensive to obtain, 
and we hope to provide a manageable analysis, 
applicable to real field situations, an~ r~
quiring a minimum of technological sophlStl
cation. 

1247 OVERTON. A. - 1976 
Ice reconnaissance on the Beaufort Sea; in 
Report of Acti viti es, Part A; Geol. Surv. 
Can., Paper 76-lA, p. 419. 

1248 OVERTON, A. - 1976 
Seismic techniques for reconnaissance studies 
in difficult ice-covered offshore areas; in 
Report of Acti viti es, Part C; Geol. Surv. 
Can., Paper 76-1 c, pp. 73-74. 

1249 OVERTON. A., BURNS, R.A., GAGNE. R.M., 
and GOOD, R. L. - 1976 

Seismic instrument tests in Kugmallit Bay, 
District of Mackenzie; in Report of Activities, 
Part C; Geol. Surv. Can., Paper 76-lC, p. 25 . 

1089 PELLETIER, B. R. - 1976 
Outline for a marine science atlas of the 
Beaufort Sea; i n Report of Activities, Part 
C; Geol. Surv. Can .• Paper 76-lC, PP• 325-
331. 

1250 PICKLYK, O. D. - 1968 
Regional gravity survey of eastern Devon and 
southern Ellesmere Islands, Canadian Arcti c 
Archipelago; Unpub. B. Sc. Thesis, Carleton 
Univ., 35 p. 

The results of a regional gravity survey of 
eastern Devon and southern Ellesmere Islands. 
made in 1967, are presented in the form of a 
Bouguer anomaly map. The observations are 
correlated with magnetic and geologic infor
~nation. Three profiles are drawn to analyze 
major features of the Bouguer anomaly field . 
In general, the Bouguer anomaly field corre· 
lates well with the known geology and physio· 
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graphy. Major negative anomalies are inter
preted as the result of the combined effects 
of structures and gypsum in the underlying 
rocks. Large positive anomalies are related 
to structures and structu r al trends, but the 
composition of the causat i ve bodies is unknown. 

1251 RAMSE IER, R.O., VANT, M.R., ARSENAULT, 
L.D., GRAY, L., GRAY, R.B., and CHUDOBIAK, 
w. J. - 1975 

Distribution of the ice thic kness in the Beau
fort Sea; Beaufort Sea Technical Report No. 30, 
December 1975, 98 p. 
Although it was not possible to measure sea 
fee thickness directly, monthly maps indicat
ing the distribution of first-year and multi
year ice for the entire Beaufort Sea region 
were prepared from Ni mbus 5 passive microwave 
imagery. Detailed investigation of the shear 
zone was performed using 13.4 GHz scatterometer 
and X-band SLR imagery for April 1975. A des
cription of the various sensors employed and 
an outline of the deve l opment of a UHF radar 
for direct measurement of sea ice thickness are 
1 nc 1 u de d. 

1252 RAMSEIER, R.O . - 1976 
Remote sensing of floating ice; I ae, No. 50, 
p . 13. 

1253 RAMSEIER, R.O . , GRAY, L. • and CAMPBELL, 
W.J. - 1977 

Scatterometer and imaging radar results obtain
ed over Big Bear. AIDJE X 1975; presented at 
"Symposium on Sea Ice Processes and Models " 
Seattle, Washington, September 1977, 10 p. 
During 13 - 21 April 1975 three remote sen s hg 
aircraft (CCRS C-47, DND ARGUS, NASA CV-990) 
overflew the mafn Arctic Ice Dynamics Joint Ex
periment (AISJEX) remote sensing test sfte at 
B i g Bear ( 7 6 2 9 • N • 1 4 4 o 2 4 "W ) . A 11 three 
aircraft had active microwave sensors on board . 
The Canadian Center for Remote Sensing C-47 
was equipped with a 13.3 GHz scatterometer, 
the Department of National Defence ARGUS had a 
real aperture side looking airborne radar 
(SLAR) on board. and the National Aeronautics 
and Space Administration CV-990 operated a L
band synthetic aperture radar {SAR). Two 
appro ximately 12 km-long ground lines were 
overflown. profiled an d i maged. Surface mea
surements of ice types based on physical pro
perties of sea ice were obtained along certain 
segments of these lines . The results obtained 
with the scatterometer have shown systemati c 
changes in microwave bac kscatter which ha ve a 
strong correlation with fairly gross ice t ype 
categories. In parti cular. multiyear ice show
ed significantly higher backsca t ter than first 
year ice. The typical differences in backscat
ter were 8 - 10 db for the like-polari zed sig
nals, and 15- 18 db for the cross-polarized 
signals. On the other hand. imagery obtained 
from both the imaging radars have shown that 
there can be ambiguities and overlap in the 
magnitude of t he backscatter from regions of 
first year and multiyea r sea ice over much of 
the imaged swath. This observation appears to 
be consistent with the f act that the surface 
roughness of both f orms of sea fee is highly 
variable an d one of the dominant mechanisms re-



lated to microwave backscatter is the surface 
roughness and relief. Some of these results, 
together with supporting passive microwave 
profiles, visible and infrared imagery, will 
be used to illustrate the variation in back
scatter with incidence angle, and to compare 
and discuss the sensitivity to ice types. 

1254 ROBIN, G. de Q. - 1975 
Velocity of radio waves in ice by means of a 
bore-hole interferometric technique; J. Gla
ciology, vol. 15, no. 73, pp. 151-159. 
Radio waves of fixed frequency, which had pas
sed through ice and f i rn from a transmitting 
antenna lowered down a bore hole, were moni
tored on the surface. By mixing the received 
signal with the fixed frequency, the beats 
which were produced as the antenna was lowered 
gave a value for the wavelength in ice at the 
depth of the antenna. This was multiplied by 
the frequency to give the velocity of radio 
waves in ice. Measurements averaged over 10 
m and longer intervals were related to density 
values from bore holes in the same location. 
Results above 50 m were difficult to interpret , 
but at greater depths the velocities fitted a 
linear relationship between refractive index 
and density. A small extrapolation gives a 
velocity of radio waves in pure ice of 167.7 
~ 0 . 3 m/~s at -2o0 c. 

1255 SCOTT, W.J. - 1976 
Involuted Hfll Test Site, Tuktoyaktuk, N.W.T.; 
Ice, No . 50, p. 15. 

1256 SCOTT, W.J., and HUNTER, J.A. - 1976 
Applications of geophysical techniques in 
permafrost regions; Can. J. Earth Sci., vol . 
14 , no. 1, pp . 117-127. 
This paper reports the results of some recent 
experiments carried out in the Arctic with a 
variety of methods. In the Beaufort Sea, seis
mic refraction profiles obtained with both 
source and re cei vers on the seabottom indicate 
the presence of discontinuous near-bottom 
high-velocity (4200 m/s) material interpreted 
to be presently aggrading permafrost. Spring
time resistivity soundings taken through the 
fee in Kugmallit Bay, Beaufort Sea1 show the 
top of permafrost at about 50 m below the bot
tom. Even for 5-km spreads, the base of per
mafrost was not observed. 
Off the southeast coast of Melville Island, 
refraction seismic profiles shot on the sea
bottom and resistivity soundings made through 
summer ice yielded data which correlate with 
known subbottom geology, but which gave no 
clear indication Of either presence or absence 
of permafrost, 
Seismic and resistivity measurements made at 
a number of control sites in the Arctic Islands 
yielded typical velocities of 3500 m/s and re
Sistivities of 1 x 106 ohm-m for ice-saturated 
sands . Some correlation was observed between 
seismic velocity and moisture contents in the 
range from lOS to 4os . 
~efsmfc and re~istivity results in IOL Lake at 
the Involuted Hill test site, tuktoyaktuk Pe ~ 
nfns ula, suggest the absence of permafrost 
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under some parts of the lake bottom. On the 
hill itself, seismic up-hole shooting and VLF 
resistivity profiling give interpretations of 
ice distribution which correlate well with 
drill control . Gamma-gamma logs taken in SOQe 
of the drill holes correlate well with ice con
tent logged during drilling. 

1257 SHANNON, W.E., LOMBARDO, F., COMPTON, B., 
and HALLIDAY, R.J. - 1975 

Canadian Seismograph Operations - 1974; Ene~gy, 
Mines & Rea. Canada, Seismological Service of 
Canada, Earth Phys. Br., Seismological Series 
No. 70, 71 p. 

This bulletin, formerly called the Seismologi
cal Bulletin, is published annually as part of 
the Seismological Series of the Earth Physics 
Branch. It contains summary information on the 
seismograph installations operated by or for 
the Division of Seismology and Geothermal Stu
dies. Earth Physics Branch, Department of Ene
rgy, Mines and Resources. This information in
cludes a brief description of the various types 
of seismograph installations, the data produced, 
the data processing procedures and the avail
ability of station data and records. Summary 
information on instrumental changes in the Net
work and calibration curves for the standard 
and regional seismograph stations are included 
in the later pages of the Bulletin. 
From 1964 to 1971 the Seismological Bu11etfn 
contained a chronological list of P-phase 
arrival times, ground amplitudes, periods and 
directions of first motion. Since this infor
mation fs now routinely printed in the monthly 
Bulletins of the International Seismological 
Centre (ISC), the P-phase information has been 
deleted from the 1972 and subsequent annual 
editions of the bulletin. 

1258 SINHA, A.K. - 1976 
A field study for sea-ice thickness determina
tion by electromagnetic means; in Report of 
Activities, Part C; Geol. Surv. Can., Paper 
76-lC, pp . 225-228 . 

1187 TARNOCAI . C., and KJRSTOF, S.J. - 1976 
Computer-aided classification of land and water 
bodies using Landsat Data, Mackenzie Delta 
Area, n.W. T., Canada; Arctic and Alpi ne Rea., 
vol. 8 , no. 2, pp. 151-159. 

1259 TAYLOR, A.E., and JUDGE, A.S . - 1975 
Canadian Geother~al Data Collection - Northern 
Wells 1974; Energy , Mines & Rea. Canada, Geo
thermal Service of Canada, Earth Phys. Br . , 
Geothermal Series No.3, 127 p. 
the assessment and solution of many problems 
which may occur in the development of northern 
regions require a knowledge of subsurface tem
peratures. This volume supplements the first 
i~ this series, and report~ new ~easurements at 
2~ of the sites listed in the first volume and 
observations from nine new sites . A total of 
59 determinations of permafrost thickness have 
been reported in the collection to date. Deter
mined thicknesses in the Arcti c Islands range 
from 140 m to 675 m, in the Mackenzie Delta from 
50 m to 700 m and in the remainder of the Nor~ 
thern Mainland from Om to fn excess of 500 m. 
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1260 TAYLOR, A. E., and JUDGE, A. S. - 1976 
Canadian Geothermal Data Collection - Northern 
Wells 1975; Energy. Mines & Res. Canada, Geo
thermal Service of Canada, Earth Phys. Br., 
Geothermal Series No. 6, 142 p. 
The assessment and solution of many problems 
which may occur in the development of northern 
regions require a knowledge of subsurface tem
peratures. This volume supplements two ear
lier volumes in this series, and it reports 
new measurements at 22 of the sites listed in 
the previous volumes and observations from 19 
new sites. A total of 78 determinations of 
permafrost thickness have been reported in the 
collection to date. Determined thicknesses in 
the Arctic Islands range from 140 m to 720 m, 
in the Mackenzie Delta from 0 m to 700 m and 
in the remainder of the Northern Mainland from 
0 m to in excess of 700 m. 

1261 TAYLOR, A. E., and JUDGE, A.S. - 1976 
Permafrost distribution in the Far North is 
subject of ongoing research; The Northern 
Miner, July 15 1976, pp. 16-17 . 

1262 TAYLOR, A. E.,' and JUDGE, A. S. - 1976 
Permafrost studies provide data for future 
Arctic developments; Oilweek, August 23 1976, 
pp. 12-16. 

1 2 6 3 VAN T , M. R. - 1 9 7 6 
A combined empirical and theoretical study of 
the dielectric properties of sea ice over the 
frequency range 100 MHz to 40 GHz; Ph.D. The
sis, Carleton Univ., 438 p. 
A systematic investigation into the dielectric 
properties of sea ice is presented. lt is 
shown that the classical dielectric mixture 
equations yield formulas applicable to the 
sea ice modelling problem. Included in this 
discussion is an explanation both of the fre
quency range of applicability of the equations 
and of the role played by conductivity effects. 
A preliminary measurement program, performed 
at 10 and 30 to 34 GHz, is described. Based 
on these measurements, an evaluation of seve
ral of the classical formulas, and an investi
gation of the measurement problems involved, 
is made. The dielectric behaviour of E=r' and 
E:r" is described in detail, i.e. they are. 
shown to vary appreciably with age, salin1ty, 
and temperature, increasing with temperatu~e 
and salinity, and decreasing with age. Th1s 
description is followed by an outline of the 
design of a novel type of wideban? (~00 M~z 
to 7.5 GHz) "coaxial-cage" transm1ss1on l1ne. 
This outline includes an analysis of the 
errors due both to the line itself and to its 
integration in the total system. Primary er
rors are demonstrated to be due to the short 
electrical length of the sea ice sample. A 
description is also given of dielectric mea
surements employing the "coaxial-cage" line, 
which wer~ performed on l~cation, in ~he Be~u
fort Sea, during the Arc~1c Ice Dynam1cs Jo1nt 
Experiment (AIDJEX). Th1s unique set of mea
surements incorporates the investigation of a 
wide range of first-year sea ice samples (sa
linities between 5.1 and 10.5 °/oo, and tem
peratures between -soc and -40°C) over a wide 
range of frequencies (100 MHz to 7. 5 GHz). 
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A somewhat less comprehensive set of measure
ments, made on multiyear sea ice, is also des
cribed. It is seen that the AIDJEX measure
ments allowed the formulation of highly suc
cessful empirical and theoretical models. These 
models are shown to be applicable over the fre
quency range lOD MHz to 7.5 GHz (for the empi
rical model) and 400 MHz to 40 GHz (for the 
theoretical model) . The theoretical 110del fs 
demonstrated to be able to correctly predict 
the experimental measurements of the author and 
other workers, over the above frequency range. 
Also given is ca description of artificial sea 
ice dielectric measurements which were perfor
med in the laboratory. It fs shown that both 
Er' and E:r" increase with the deviation of the 
probing wavefront from normal incidence. These 
measurements also allow a comparison to be made 
of the empirical model, based on the artificial 
sea ice measurements, with the empirical and 
theoretical models, based on the first-year sea 
ice measurements. The agreement between the 
various models is seen to be within the limits 
of the natural variability of the sea ice. 
Following this comparison , a discussion of the 
applicability of the various models to the des
cription of multiyear sea ice is outlined. How
ever, the discussion is demonstrated to be in
conclusive due to the small number of samples 
of multiyear sea ice measured and the diffi
culties in performing representative sea ice 
measurements. In addition, various remote 
sensing applications of the models are dis
cussed briefly, and recommendations for fur
ther research are made. 

1264 VOEGTLI, K. - 1961 
Measurement of electrical resistivity of fee 
(The Devon Island Expedition}; Arctic, vol. 
14, no. 4, pp. 255-256. 
Measurements of the specific resistance of the 
ice of the Devon Island ice-cap (approx. 75° 
30'N. 83°W) and of an outlet glacier discharg
ing into Jones Sound gave values of 50,000 to 
100,000 ohm-metres and they were about ten 
times higher for the underlying bedrock. This 
large difference makes it possible to measure 
accurately the thickness of the ice-cap or of 
the glaciers by an electrical method. 

1265 VOGTLI, K. - 1967 
Resistivity soundings on Devon Island, N.W.T., 
Canada; J. Glaciology, vol. 6, no. 47, pp. 635-
642 
Ice thickness and resistivity of an Arctic gla
cier have been systematically investigated by 
the geoelectrical method. Further measurements 
were carried out on the ice cap. Favourable 
conditions for soundings were encountered, since 
the ice masses proved to be generally homoge
neous, and there was a sufficient difference 
between the resistivities of ice and bedrock, 
while the surface layer differed only very lit
tle from the ice mass. A higher resistivity 
was found for bedrock than for the ice. 

1266 WALFORD, M. E.R. - 1976 
Recent Work, United Ki ngdom, Canada; Ice, No. 
51, p. 8 . 

A three-man tea11 from the H.H. Wills Physics 
Laboratory, Bristol University spent five weeks 



during May-June 1976 on the Devon Island Ice 
Cap in the Canadian North West Territories. 
Field trials and measurements were made with 
a new Phase-Sensitive Radio Echo Sounding 
equipment developed with the financial sup
port of a National Environment Research Coun
cil Research Grant . Excellent field support 
was provided by the Canadian Polar Continental 
Shelf Project. The main objective of the work 
was to measure both the amplitude and phase of 
radio echoes returned from the bed of the ice 
cap . This was successfully carried out in the 
vicinity of a Borehole Station located near 
the crest of the ice cap. Careful impedence
matching, calibration and other ancillary mea
s urements essential to the proper interpreta
tion of the results were made. The sites were 
carefully surveyed both by radio echo sounder 
and theodolite and various markers were buried 
in the snow. It is intended that this will 
enable a second visit to be made to the same 
sites after a few years which will yield in
formation about the rate of movement and of 
thickening or thinning of the Ice Cap. 

1267 WASHKURAK, S. - 1977 
Meteorological satellites aid airborne opera
tions in remote regions; in Report of Activi
ties, Part A; Geol. Surv. Can., Paper 77-lA, 
pp. 93-94. 

1268 WEBER, J.R., and ERDELYI, M. - 1976 
Ice and ocean tilt measurements in the Beau
fort Sea; J. G~acio~ogy, vol. 17, no . 75, 
pp. 61-71. 
During the AIDJEX pilot study 1972 in the 
Beaufort Sea, the tilt changes of the fluid 
ocean surface and of the sea fee were measur
ed with a hydrostatic level. Preliminary re
sults indicate a tilt range of~ 5 ~rad for 
the water surface and of + 30 ~rad for the sea 
ice. The tilt change of the sea ice A6 
appears to be directly proportional to the 
component of the velocity change of the ice 
drift parallel to the hydrostatic level AUd, 
according to the relationship A6 = 180 AUd 
~rad m- 1s. It is concluded that the ice tilt 
is wind induced, and that the ice sheet tilts 
downward in the drift direction as a result of 
the moment exerted on it by wind and water 
drag . It is postulated that this tilt causes 
the ice to break at right angles to the drift 
direction. The tilt is a function of the len
gth of an ice floe (or of the unbroken dis
tance between two cracks), of the average ice 
thickness, of the average drag coeff i cients, 
and of wind and current velocities . Calcula
tion of the ice tilt using a simple model of 
a floating, rigid i ce slab gives values which 
are very much smaller than the observed tilts. 
If the discrepancy between theory and obser
vation can be resolved, or if an empirical 
formula between wind velocity and tilt angle 
can be deduced from continuous tilt observa
tions which will be carried out during the 
AIDJEX main experiment, it will be possible, 
for a given wind, to estimate the maximum 
length of an unbroken ice sheet from its es
timated thickness, drag coefficients, and 
tensile strength. It should also be poss i ble 
to calculate the average drag coefficients of 
a free-floating ice pan, or of an ice island, 
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from tilt, wind, and current measurements. The 
curious relationship between tilt angle and 
atmospheric pressure gradient that Browne and 
Crary observed on the ice island T-3 in 1952 
is explained as being the wind-induced tilt of 
the ice island rather than that of the fluid 
ocean surface . 

1269 WONG , J . , ROSSITER, J. R., OLHOEFT, G. R. , 
and STRANGWAY, D. W. - 1977 

Permafrost: electri cal properties of the act
ive layer measured in s i tu; Can . J . Earth Sai., 
vol. 14, no. 4, part 1, pp. 582-586. 
The dielectric constant and apparent conducti
vity of the active layer on Involuted Hill near 
Tuktoyaktuk, N.W.T., were measured i n si t u for 
both summer and winter. Measurements were 
made using resonat i ng antennas near 100 HHz . 
The apparent values for the dielectric constant 
were 26 to 64 in the summe r , and about 7 in the 
winter; for the cond uctivity, values of 0 . 012 
to 0.12 mhos m- 1(0.012-0. 12 S m- 1 in summer, 
and about lo-~ mhos m- 1 (lo-~s m- 1) in winter, 
were obtained. Th e low losses observed i n win
ter indicate that EM sounding s hould be pos
sible in the area when the act i ve layer is fro
zen. It is concluded that the antenna method 
is a quick and ine xpensi ve means of making i n 
s i tu electrical measurements near 100 MHz . 
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1032 ALT, B.T . - 1975 
The energy balance cli mate of Meighen Ice Cap, 
N. W.T.; Po~ ar Cont . She~f Pro j ., vols . 1 & 2, 
168 p. 

0916 APOLLONIO, S. - 1961 
Report of the fie l d leader, April-September 
1961 in "The Devon Island Expedition"; Aratic , 
vol. 14, no. 4, pp . 253-254. 

1096 APOLLONIO, S. - 1961 
The Devon Island Expedition; Arc t ia, vol. 14, 
no. 4 , pp. 252-265. 

1208 APOLLONIO, S. - 1962 
The Devon Island Expe dition 1960-1964; Aratia, 
vol. 15, no. 4, pp . 317-321. 

1270 ARNOLD, K.C. - 1975 
Queen Elizabeth I slands, N.W.T.; Iae, no. 47, 
p . 2 . 

1271 ARNOLD, K.C., CHRISTIAN, D. M., SHERSTONE, 
D.A., and TE RROUX, A.C.D.- 1976 

Aerial photography; Ice, no . 50, p. 7. 

1099 BARR, W., and KOERNER, R.M . - 1966 
Devon Island Programs, 1965; Aratia, vol. 19, 
no. 2, pp . 201-204. 

1272 CLARKE, G. K.C. , NITSAN, U. , and PATE RSON, 
W.S.B . - 1977 
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Strain Heating and Creep Instability in Gla
ciers and Ice Sheets; Reviews of Geophys. and 
Space Phye., vol. 15, no. 2, pp. 235-247. 

Creep instability , the runaway increase of in
ternal temperature and deformation rate, may 
affect the boundary condition at the base of 
glaciers and ice sheets and thus influence 
their flow and dimensions. We consider a 
simple slab model of heat transport in which 
three dimensionless parameters determ i ne the 
relative importance of strain heating, ice ad
vection normal to the surface, and boundary 
conditions. We find that an ice mass will be 
unstable if the strain-heating parameter ex
ceeds a critical value which depends strongly 
on advection and boundary conditions. Criti
cal values over the range of parameters appro
priate to natural ice masses are presented. 
Accumulation (downward advection) or ablation 
(upward advection) affects the critical value 
by up to 5 orders of magnitude: ablation tends 
to reduce stability, and accumulation increases 
it. For an ice mass frozen to its bed, insta
bility eventually raises the basal ice to melt
ing point. This can restore thermal stability, 
but the fee mass will start to slide over its 
bed . If the straiA-heating parameter exceeds 
a second, higher critical value, a layer of 
basal ice at melting point will form. We find 
that the conditions for instability are likely 
to exist in the accumulation and ablation 
zones of certain glaciers and ice sheets. How
ever, times calculated for instability to de
velop are in the range 10 2 - 103 yr for gla
ciers and 10 3 - 10'+ yr for ice sheets. As 
these times exceed the nor~al residence time 
for ice in the ablation zone, it appears that 
instability is most likely to develop in the 
accumulation zone. This conclusion is rein
forced by the fact that ablation increases the 
growth time for instability, whereas accumu
lation decreases it . The growth ti~es quoted 
above are longer than the periods of most 
glacier surges, and thus creep instability is 
an unlikely surge mechanism. Unstable condi
tions may, however, obtain in East Antarctica 
and may have existed in the central part of 
ice age ice sheets. Surg~s of ice sheets 
triggered by creep instability may be possible . 

1273 CRESS, P., and WYNESS, R. - 1961 
Observations of glacial movement (The Devon 
Island Expedition); Aratia, vol. 14, no. 4, 
pp. 257-259. 

Observations of the movements of an outlet 
glacier of the Devon Island ice cap were made 
dudng the sum111er of 1961 to help arrive at 
an estimate of the amount of ice entering 
Jones Sound each year. The particular gla
cier selected {tentatively named ~sverdrup 
Glacier") is one of the two largest outlets 
west of Belcher Point and into Jones Sound 
proper. 

12)3 DOAKE , C.S.M., GORMAN, M., and PATERSON, 
W.S.B . - 1976 

A further co~parison of glacier velocities 
measured by radio-echo and survey methods; J. 
GZaaioZogy, vol. 17, no. 75, pp . 35-38. 
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1274 ENGLAND, J. - 1976 
Late Quate r nary Glaciation of the Eastern 
Queen Elizabeth Islands, N.W.T., Canada; Al
ternative Models; Quater nary Res., vol. 6, pp . 
185-202 . 

It has been suggested that during the last 
glaciation the Innuitian lee Sheet existed 
over the eastern Queen El i zabeth Islands. This 
is based on the pattern of postglacial emer
gence over this area and the timing of drift
wood penetration into the interisland channels. 
Alternative interpretations of both se t s of 
data raise questions about the presence of the 
lnnuitian Ice Sheet at this time. Field ob
servations on northeastern Ellesmere Island, 
plus additional data pertaining to the presence 
of multiple tills and "old" radiometric dates 
on lacustrine deposits, shelly tills, and 
raised marine features suggest that the maximum 
glaciat i on over this region, equivalent to the 
Innuitian Ice Sheet, predates the last glacia
tion. Palaeoclimatic conditions are also dis
cussed in relation to these data. It is sug
gested that during the last glaciation of the 
Queen Elizabeth Islands there was a convergent 
but not coalescent advance of the existing up
land icefields. This noncontiguous ice cover 
over the Queen Elizabeth Islands is termed the 
Franklin Ice Complex. It is suggested that 
the term Innuitian Ice Sheet be reserved for 
contiguous older glaciations over th i s same 
area . 

1118 ENGLAND, J. - 1 976 
Postglacial isobases and uplift curves from 
the Canadian and Greenland High Arctic; Arctia 
and Al pine Res., vol. 8, no. 1, pp . 61-78. 

1037 FISHER, D.A. - 1976 
A study of two 6(0 18 ) records fron Devon ice 
cap, Ca~ada~ and comparison of them to Camp 
Century 6 record, Greenland; unpub. Ph.D. The
sis, Geophysica l Isotope Laboratory, Copen
hagen, Denmark, 287 p. 

1038 FISHER, D. - 1977 
Final report on the melt feature stratigraphy 
from the Devon Island Ice Cap drill site; 
Polar Con t. She lf Proj., internal report, 
33 p. 

1215 GREENHOUSE, J . P. - 1961 
Measurements of electrical res i stivity of ice
formations; Arcti c, vol . 14, no. 4, pp. 259-
265 . 

1216 GREENHOUSE, J.P. - 1963 
Geophysics, summer 1962, (The Devon Island Ex
pedition 1960-64);Aratia, vol. 16, no. 1, pp. 
66-71 • 

1275 HOLDSW ORTH, G. - 1975 
Ice flow measurements of D'Iberville Glacier, 
Ellesmere Island, N.W . T. ; Inland Wtrs . Div • • 
Dept. En v . Can . , unpub . manuscript, 7 p. 
This report is intended to provide information 
rela t ing to the question of how much ice/water 
discharge there is from D'Iberville Glacier 
into D'Iberville Fiord. 



1276 HOLDSWORTH, G. - 1975 
Measurement of small strain-rates over short 
time periods; J. Glaciology, vol. 14, no. 71, 
pp. 317-324. 
A laser interferometer has been used to mea
sure small relative displacements between two 
reference points spaced up to 99.76 m apart 
and fixed

1
in an ice surface. Strain-rates of 

order 10- s- 1 can be detected easily within 
a 24 h period and possibly within an 8 h period. 

1277 HOLDSWORTH, G. - 1977 
Ice flow and related measurements of D'Iber
v ill e G 1 a c i e r, E 11 e s mere Is 1 and , N . W. T. , 
Canada; Dept. Env. Can., Inland Wtrs. Div., 
unpub. manuscript, 28 p. 
An earlier report on D'Iberville Glacier 
(Holdsworth, unpublished manuscript, 1975) 
used data obtained photogrammetrfcally to de
termine the rate of discharge of glacier ice 
into the head of D'Iberville Fiord. In the 
present report, aerial photography of D'Iber
ville Glacier, taken on July 7, 1975, has en
abled a determination of the full annual dis
placement of the ice constituting the floating 
terminal section of the glacier. Carbonnell 
and Bauer (1968) exploited the same methods 
in a study of some Greenland outlet glaciers. 
A sea ice feature is discussed which lends sup
port to the previous result that glacier ice 
is probably being melted from the lower surface 
of the glacier throughout the year. The sea 
ice surrounding ice bergs that are trapped in 
the fiord during the winter, shows a system of 
depressions and cracks that is revealed in the 
late spring or early summer after the snow 
cover has been removed. The presence of a 
well developed, water filled depression sur
rounding every ice berg, regardless of size, 
strongly suggests sinking of the sea ice atta
ched to the ice berg. Such a situation is most 
likely produced by melting of the underside of 
the ice berg, and hence the sinking of it, 
throughout the winter. Surface ablation dur
ing this period would be insufficient by an 
order of magnitude to account for the neces
sary buoyancy adjustments of the ice berg. 
An estimate of ice and water input into the 
fiord is necessary for determining the water 
balance for the fiord hydrological system. 

1278 HOLDSWORTH, G. - 1977 
Tidal interaction with ice shelves; Ann. Geo
phys., vol. 33, Fasc. l/2, pp. 133-146. 
Ice shelves and tongues occur extensively in 
the Antarctic although some significant, iso
lated occurrences can be found in the Arctic. 
In locations with sufficient ice discharge and 
negligible melting at the coastline for fee 
tongues or shelves to form1 all gradations are 
observed: from an actively calving ice cliff 
at the grounding line to long tongues or wide 
ice shelves. A review of tidal data in those 
areas reveals that most ice shelves and ton
gues occur where tidal ranges (large tide 
value) are smaller than -1.0- 2.0 min the 
Antarctic and 0.2 m in the Arctic. Tides with 
larger ranges tend to inhibit the growth of 
tongues and unprotected or laterally unboun
ded shelves. An analysis of the flexure of 
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floating ice, restrained at one end, shows that 
for increasing lengths, the hinge-line bending 
stress increases, then slowly reaches a limit
ing value at lengths near n/A where 1/A is the 
characteristic length. Once the shelf or ton
gue has grown to a length ~n/A under a given 
tidal regime, the stability of it is more go
verned by other processes. 
The bending of a model ice tongue is analysed 
for the elastic, viscous, and transient creep 
cases. The results are discussed collectively. 

1225 HYNDMAN, R.D. - 1963 
Gravity survey, summer 1962 {The Devon Island 
Expedition 1960-64}; Al'ctia, vol. 16, no. 1, 
pp. 71- 72. 

1226 HYNDMAN, R.D. - 1965 
Gravity measurements on the Devon Island ice 
cap and an adjoining glacier; J. Glaaio"Logy, 
vol. 5, no. 40, pp. 489-496. 

1279 !KEN, A. - 1973 
Schwankungen der oberflichen-geschwindigkeit 
des White Glacier, Axel Heiberg Island; Zeits
ahrift fur GZetscherkunde und Glazialgeologie, 
Bd. IX, Heft 1-2, pp. 207-219. 
During the melt season, in periods of fair wea
ther, distinct diurnal variations of the sur
face velocity were observed in the ablation 
area of the White Glacier. The surface velo
city increased strongly after heavy rainfalls 
when a drainage system into moulins and cre
vasses had developed. In order to test indi
rectly the hypothesis that the velocity varia
tions are variations of the velocity of sliding 
over the glacier bed, caused by variations of 
the water pressure in a subglacial network of 
cavities and channels, water pressure in moulins 
was measured simultaneously with the glacier 
surface velocity. 

1280 I KEN, A. - 1 974 
Velocity fluctuations of an arctic valley gla
cier, a study of the White Glacier, Axel Hei
berg Island; McGill Univ. Axel Heibel'g Is. Res., 
Glaciology Report No. 5, 116 p. 
The movement of the White Glacier has been ob
served at several locations since 1959 by mem
bers of the McGill University expeditions to 
Axel Heiberg Island. In the ablation area the 
winter velocities were always smaller than the 
summer velocities and the latter were not uni
form over shorter periods of measurements. Even 
though the White Glacier is not a temperate 
glacier, the most promising hypothesis to ex
plain these fluctuations appeared to be the 
assumption that the glacier is not frozen to 
its bed but glides over it and meltwater pro
duces a lubricating effect. 

1281 KOERNER, R.M. - 1961 
Glaciology {The Devon Island Expedition); 
Aratia, vol. 14, no. 4, pp. 256-257. 
The work involved a study of accumulation and 
ablation on the Devon ice-cap and on a selec
ted valley outlet glacier (the "Sverdrup Gla
cier"), with particular attention to runoff on 
the glacier. 
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1282 KOERNER, R.M. - 1963 
Glaciology, summer 1962 {The Devon Island Ex
pedition 1960-64); Arctic , vol. 16, no. l, 
pp . 72-76 . 
The glaciological program for the summer of 
1962 was basically a continuation and exten
sion of work started in 1961. The greater 
part of the program was divided between a 
study of the mass balance of the ice-cap and 
run-off measurements, using the chromate-dilu
tion method, on the Sverdrup Glacier. 

1283 KOERNER, R.M.- 1963 
Glaciology, winter 1961-62 {The Devon Island 
Expedition 1960-64); Arctic, vol. 16, no . l, 
pp. 57-62 . 
During the winter of 1961-62 work was divided 
between studies of glacier-, lake-, and sea
; ce. 

1238 KOERNER, R.M . , and PATERSON , W.S.B. -
1975 

Queen Elizabeth Islands ; Ice, no. 47 , p. 3. 

1284 KOERNER, R.M. ,. 1976 
Bylot Island; Ice, no. 50, p. 8. 

1285 KOERNER, R.M . - 1976 
Devon Island; Ice, no. 50, p. 8. 

1286 KOERNER, R. M. - 1976 
Meighen Island; Ice, no. 50, p. 8. 

1287 KOERNER, R. M. - 1976 
Melville Island; Ice, no . 50, p. 8. 

1039 KOERNER, R. M., and TANIGUCHI, H. - 1976 
Artificial radioactivity layers in the Devon 
Island ice cap, Northwest Territories ; Can . J. 
Earth Sci. , vol. 13, no. 9, pp . 1251-1255. 

1040 KOERNER, R.M. - 1977 
Devon Island Ice Cap: Core Stratigraphy and 
Paleoclimate; Science, vol. 196, no. 4285, 
pp . 15-18. 

1042 MacKINNON, P.K. - 1976 
The oxygen isotope technique and its applica
tion to ice and sea cores; unpub. manuscript, 
Carleton Univ., 117 p. 

" 1288 MULLER, F. , and BARR, W. - 1966 
Pos tglacial isostatic movement in northeastern 
Devon Island, Canadian Arctic Archipelago; 
Arc tic, vol. 19, no. 3, pp . 263-269 . 
Raised marine features of the lowlands in the 
vicinit{ of Cape Sparbo were investigated. The 
carbon 1 dates of marine shells indicate that 
the area was clear of ice as early as 15,500 
before present and that the mo s t rapid isosta
tic uplift (approx. 6.5 m. per century) took 
place between 9,000 and 8,000 years ago; the 
total isostatic rebound having been about 110 
m. The two oldest dates (15,000 and 13,000 
B.P. ), if correct, give a rare indication of 
the slow onset of the isostatic uplift. 
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128!1 MULLER, F., and KEElER , C. M. - 1969 
Errors in short-term ablation measurements on 
melting ice surfaces; J. Glaciology, vol. B, 
no. 52, pp. 91-105 . 
Rapid changes in time and space in the micro
relief of an ablating glacier surface and 
radiation-induced melt within the uppermost 
ice layer , termed the "weathering crust", se
riously affect the accuracy of the short-term 
ablation measurements. The various measuring 
techniques commonly used (stakes, ablatometers, 
ablatographs) and some new methods (measure
ment of discharge from a small supraglacial 
drainage basin, and mass loss directly measured 
on core samples) are critically reviewed and 
assessed in the light of this phenomena . The 
implications for studies of heat and mass ba
lance are discussed . 
It appears that the direct measurement of mass 
flux fs the most accurate means of assessing 
short-term ablation rates. The errors in 
short-term ablation measurements by any method 
are largely compensato ry and consequently do 
not influence long-period mass-balance esti
mates. 

.. 
1290 MULLER, F. - 1975 
Mass balance of White Glacier and Baby Glacier; 
Ice, no. 47, p . 6. 

1291 MULLER, F. - 1975 
North Water Glacier- Climatology Project; Ice, 
no . 47 , p. 6. 

1292 MULLER , F. - 1975 
Studies on Axel Heiberg Island, N.W . T.; Ice , 
no. 47, p. 5 . 

1293 MULLER, F., and BLATTER, H. - 1975 
Thermal regime of White Glacier; Ice , no. 47, 
p . 6. 

~ 

1045 MULLER, F., BLATTER, H., BRAITHWAITE, R., 
ITO, H., KAPPENBERGER, G. , OHMURA, A., 
SCHROFF, K., and ZUST, A. - 1975 

Glaciological and climatological investigation 
of the North Water Polynya in Northern Baffin 
Bay; A progress report on North Water Acti
vities, October 1, 1974 to September 30, 1975, 
internal report, 149 p. 

. 
1294 MULLER , F., and KAPPENBERGER, G. - 1975 
"Laika" Glacier mass balance and movement; 
Ice, no . 4 7, p. 7. 

1295 MULLER, F., and STAUFFER, 8.- 1975 
Ac cumulation patterns on surrounding ice 
ma sses; Ice, no. 47, p. 7. 

1296 MULLER, F. , STAUFFER, 8. , and SCHRIBER, 
G. - 1975 

Environmental isotopes; Ice, no. 47, p. 7. 
.. 

1297 MULLER, F.- 1976 
Axel Heiberg Island; I ce, no. 50, p. 8. 



1298 MULLER, F. - 1976 
On the thermal regime of a high-arctic valley 
glacier; J. Glaciology, vol. 16, no. 74, pp . 
119-133. 
The 10 m temperatures were measured over se
veral years at 16 sites on the White Glacier 
(lat. SOON.). Axel Heiberg Island, Canadian 
Arctic Archipelago . At three sites deep pro
files were made using a new drilling technique, 
reaching a maximum depth of 280m. Large dif
ferences in the 10 m temperatures between lo
cations and from year to year were observed . 
The deviations of these temperatures from the 
almost isothermal mean annual air temperature 
over the glacier are discussed . The heating 
effect of the melt water in the lower percola
tion zone was found to be very important. A 
conceptual model is developed to assess the 
influence of these irregularities in the energy 
input at the upper boundary on the thermal re
gime of the entire glacier. So far a quanti
tative analysis has been made only for the re
latively simple 30m temperature profile mea
sured on the tongue of the glacier. 

.. 
1048 MULLER, F., BACHMANN, W., BERGER, P., 

BLATTER, H., BRAITHWAITE, R., CRAWFORD, 
J., DUTTER, C., ITO, H. , ITO, S., KAPPEN
BERGER, G., MULLER, H., OHMURA, A., 
SCHRIBER, G., SCHROFF, K., SIEGENTHALER, 
H.U . , ZUST, A., and WEISS, J. - 1976 

Glaciological and Climatological Investigations 
of the North Water Polynya in Northern Baffin 
Bay; A Report on North Water Project Activi
ties, October 1, 1975 to September 30, 1976, 
internal report, 128 p. 

1051 OHMURA, A. - 1975 
Heat balance and meso-climate; Ice, no. 47, 
p. 6 . 

1245 OSWALD, G.K . A. - 1975 
Investigation of sub- ice bedrock characteris
tics by radio-echo sounding; J. Glaciology, 
vol. 15, no. 73, pp. 75-87. 

1246 OSWALD, G.K . A. - 1975 
Radio echo studies of polar glacier beds; 
unpub . Ph.D. Thesis , Un1v. Cambridge. 

1299 PATERSON, W.S . B. - 1974 
Thermal core drilling in fee caps in Arctic 
Canada; in Ice Core Drilling, ed. John F. 
Splettstoesser, Univ. Nebraska Press, Lin
coln, Nebraska, pp . 113-116 . 
The CRREL shallow-hole thermal coring drill 
has been used to drill a 121-m borehole 
through the Meighen Ice Cap and three holes 
(230, 299 and 299 m) in the ice cap on Devon 
Island . Three of the four holes reached bed
rock; in the 230-m hole, the drill became fro
zen in and was lost . Operating conditions , 
the performance of the drill, and problems 
encountered are described. 

1053 PATERSON, W.S . B. - 1976 
Climatic interpretations from glacier ice 
cores· Abstract in Ame ri can Quaternary Asso
cfati~n, Abstracts of the fourth biennial meet-
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ing , October 9 and 10, 1976, Te~pe, Arizona, 
pp. 16-19 . 

1300 PATERSON, W.S.B. - 1976 
Radioactive waste disposal in Antarctica : so me 
glaciological aspects; Modern Geology, vol. 6, 
pp. 37-42 . 
To sum up, I think that the proposal to dump 
radioactive waste in Antarctica may well turn 
out to have fewer drawbacks than any of the 
alternatives. However, present knowledge of 
the Antarctic Ice Sheet is inadequate for 
assessing the risks . Some of the things to be 
done before coming to a decision are: 1) Ob
tain more knowledge of the effect of water at 
the bed of an fee sheet on its flow; 2) under
stand the cause and mechanism of surges; 3) 
understand the circumstances in which tempera
ture instability may be important; 4) computer 
modelling of the ice sheet in a non-steady 
state including effect of any conceivable cli
matic change; and 5) make many more measurements 
of temperatures within the ice and at the bed . 

1301 PATERSON, W. S.B. - 1976 
Temperatures in the Devon Island Ice Cap, Arc
tic Canada; J. Glaciology, Reports on Current 
Work, Abstract only, vol. 16, no . 74, p. 277. 
Temperatures have been measured in a 299 m 
bore hole that reaches the base of the fee near 
the divide of the main ice cap on Devon Island 
in the Canadian Arctf8 Archipelago. Tempera
ture ranges from - 23 C at a depth of 20 m to 
-18.4°C at the bottom. The difference between 
surface and bottom temperatures is about 1.5 
deg less than expected for a steady state. Re
cent climatic warming seems the most likely 
explanation of the discrepancy. The tempera
ture gradient in the lowest 50 m is approxim
ately linear and corresponds to a geothermal 
heat flux of 1.5 h. f.u. This value may be in
valid, however, because temperatures at and 
below this depth have probably been perturbed 
by changes of surface temperature during the 
past several thousand years, particularly by 
the warming at the end of the last glaciation. 
A detailed analysis of the results is in pro
gress . 

1054 PATERSON, W.S . B. - 1976 
Vertical strain-rate measurements in an arctic 
ice cap and deductions from them; J. Glaci o
logy, vol. 17, no. 75, pp. 3-12. 

1302 PATERSON, W.S.B. - 1977 
Extent of the Late-Wisconsin Glaciation in 
Northwest Greenland and Northern Ellesmere 
Island: A Review of the Glaciological and Geo
logical Evidence; Quatez>nary Res., vol. 8, 
pp. 180-190. 
In the Camp Century core, the difference in 
oxygen isotope ratio between Wisconsin and 
Holocene fee seems too large to be purely a 
climatic effect. A more likely interpretation 
is that the Wisconsin ice originated at an 
elevation of at least 500 m above the present 
station. Total gas content measure~ents on 
the core suggest that the elevation difference 
was about 1300 m. These results are inconsis-
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tent with the present ice flow pattern. Three 
hypotheses are considered: (1) The Wisconsin 
ice originated near the crest of a high ridge 
connecting the Greenland ice sheet with an ice 
sheet on Ellesmere Island. (2) The Wisconsin 
flow pattern was similar to the present one 
but ice was much thicker and the ice margin 
considerably in advance of its present posi
tion. (3) The Wisconsin ice originated near 
the ~ain Greenland ice divide whereas the Holo
cene ice originates within 50 km of the sta
tion. Glacial-geological data are sparse but 
do not appear to support the first hypothesis, 
while the uplift data have been interpreted in 
two widely different ways. The second hypo
thesis might explain the oxygen isotope values 
but not the gas content measurements. The 
third hypothesis is thus considered the most 
likely one. Differences between Wisconsin and 
Holocene flow patterns might result from chan
ges in positions of the ice margins as a con
sequence of lowered sea level in the Wisconsin. 

1303 PATERSON, W.S.B. - 1977 
Secondary and Tertiary Creep of Glacier Ice as 
Measured by Borehole tlosure Rates; Reviews of 
Geophys. and Space Phys., vol. 15, no. 1, pp. 
47-55. 
Published and previously unpublished measure
ments of closure rates of five boreholes in 
polar ice caps are reviewed. The data cover 
effective shear stresses between 0.15 and 1.0 
MN m-2, temperatures between -16° and -28°C, 
and strains up to 2.2. Curves of strain at 
the borehole wall (logarithm of the ratio of 
hole diameter to its initial diameter) against 
time show a stage of constant closure rate cor
responding to secondary (steady state) creep 
of the ice followed by accelerating closure 
rate attributed to recrystallization of the 
ice (tertiary creep). Curves for low stresses 
also show an initial transient stage of decrea
sing closure rate. The onset of tertiary creep 
is largely determined by the strain; critical 
values range from 0.03 to 0. 10, and the lower 
the temperature, the higher the critical value. 
Secondary creep rates in the different bore
holes are consistent with each other; the data 
yield a creep activation energy of 54 kJ/mol 
and a flow law index close to 3. The borehole 
data reduced to a common temperature of -22oc 
are compared with the results of two laboratory 
experiments at this temperature. For a given 
stress the strain rates measured by Steinemann 
(1958a,b) are 2-3 times those in the boreholes, 
and for the experiments of Barnes et al. (1971) 
the factor is about 8. Differences between 
laboratory and glacier ice, probably in grain 
size, may explain the differences between the 
borehole data and the results of Steinemann. 
Some evidence is presented that the creep rates 
measured by Barnes et al. at this temperature 
may contain a significant component of tran
sient creep; this might account for the large 
difference between their results and those of 
Steinemann. The ratio of tertiary to secon
dary creep rate increases approximately linear
ly with the strain. No steady state tertiary 
creep rate is observed even at a strain of 1.5, 
at which point the ratio of tertiary to secon
dary creep rate is about 10. However, the ice 
is not strained uniformly during borehole clo-
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sure. Even if recrystallization has been com
pleted in the ice near the borehole wall, the 
ice further away, having been strained less, 
may still be recrystallizing. This may account 
for the failure to observe steady state ter
tiary creep. Near the bottom of one borehole, 
creep rates (tertiary) are about 4 times those 
in the ice immediately above. The boundary be
tween the two deformation regions corresponds 
closely to the boundary between ice deposited 
during the Wisconsin glaciation and ice depo
sited since that time. The crystals in the 
Wisconsin ice are smaller, much less variable 
in size, and more nearly equidimensional than 
those elsewhere. Moreover, the Wisconsin ice 
has a much higher microparticle content and a 
much lower content of salts of marine origin. 
It is suggested that one or more of these dif
ferences make the Wisconsin ice 'softer' than 
the remainder of the ice. The decrease in 
grain size is considered to be the most likely 
factor. 

1055 PATERSON, W.S.B., KOERNER, R.M., FISHER, 
D., JOHNSEN, S. J., CLAUSEN, H.B . , DANS
GAARO, W., BUCHER, P., and OESCHGER, H. 
- 1977 

An oxygen-isotope climatic record from the De
von Island ice cap, arctic Canada; Nature, 
vol. 266, no. 5602, pp. 508-511. 

1254 ROBIN, G. de Q. - 1975 
Velocity of radio waves in ice by means of a 
bore-hole interferometric technique; J. Gla
ciology, vol. 15, no. 73, pp . 151-159 . 

1264 VOEGTLI, K. - 1961 
Measurement of electrical resistivity of ice 
(The Devon Island Expedition); Arctic, vol . 
14, no. 4, pp. 255-256. 

1265 VOGTLI, K. - 1967 
Resistivity soundings on Devon Island, N.W.T., 
Canada; J. Glaciology, vol. 6, no. 47, pp. 
635-642. 

1266 WALFORD, M.E.R. - 1976 
Recent Work, United Kingdom, Canada; Ice, no. 
51, p. 8. 
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1304 HAYCOCK, M. - 1976 
Beechey Island Expedit i on, 1975; Polar Record, 
September 1976, pp. 312-313. 
On Beechey Island, Arctic Canada, there are 
several historic sites associated with Sir John 
Franklin's ill fated North-west Passage expedi
tion of 1845-48 and the ensuing search expedi
tions. Franklin spent his first winter there, 
and the remains of his shore installations and 
the graves of three of his men still exist, as 
do remnants of a storehouse, Northumberland 
House, built in 1852 by Commander W.J.S . Pullen 
of the search vessel North Star. They are the 



most famous historic sites in the eastern Arc
tic and are extremely attractive to tourists 
and souvenir hunters. They lie within 120 km 
of Resolute, are easily accessible by air and 
sea from that base, and are therefore very 
vulnerable to looting and desecration. 

1305 HOBSON, G.D., HAYCOCK, M.H., SEBERA, 
O.K., and HEYLAND, J.D.- 1975 

The 1975 reconnaissance of the Franklin En
campment Area, Beechey Island; Po~ar Cont. 
Shelf Proj., internal report, 37 p. 
In 1845, Sir John Franklin sailed from Green
wich with two ships, H.M.S. Erebus and H.M.S. 
Terror and 133 officers and men. Franklin's 
expedition was the largest and best equipped 
party ever sent to the Arctic to search for 
the Northwest Passage. At the same time, it 
was probably one of the most meagerly recor
ded of all Arctic voyages. Beechey Island, 
the 1845-46 wintering location for Franklin, 
may be regarded as the most faMous historic 
site in the eastern Arctic; it is also extre
mely attractive to tourists and souvenir hun
ters. In 1975, a small party spent 8 days on 
Beechey Island to identify and map precisely 
the remains of structures and other artifacts 
associated with the Franklin encampment of 
1845-46. 
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1062 ANONYMOUS - 1977 
Bathymetry sounding system devised; Oi~wee k , 
February 28, 1977, pp. 44-45. 

1063 BANISTER TECHNICAL SERVICES - 1976 
Final Report, development and testing of pro
duction through fee survey techniques; o.s .s. 
Contract lSZS-0401, 181 p. 

1066 CRUTCHLOW, M.R. - 1976 
Tracked vehicle sounding over ice; Light House, 
J. of the Can. Hydrographers' Assoc., no. 14, 
pp. 16-18. 

1070 KERR, A. - 1977 
Developments in through-the-ice hydrographic 
surveying; presented at Int. Cong. Surveyors, 
Stockholm, June 1977, 13 p. 

1306 STATEMAN, M.J. - 1977 
Data available from the Arctic Ice Dynamics 
Joint Experiment as of 1 May 1977; AIDJEX Bull., 
Univ. Wash . , Seattle, no. 36, pp. 203-210. 
The AIDJEX Data Bank is the primary repository 
for data acquired on the Beaufort Sea pack ice 
during the AIDJEX pilot study in 1972 and the 
AIDJEX main experiment in 1975-76. AIDJEX 
Bulletin No. 19 (March 1973) shows the data 
sets from the first period. This note out
lines the data which have been validated and 
entered into the AIDJEX Data Bank from the main 
experiment . In addition to the source data, 
there are some post-processed data sets and 
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several supplementary supportive data sets 
supplied by outside sources. 

1307 THOMPSON, E.F. - 1976 
Final Field Report, P.C.S.P., Survey Belcher 
Channel and Penny Strait; Proj. File No. 6600-
76-1, March-May 1976; Po~ar Cont. Shelf Proj., 
internal report, 82 p. 
Project Instructions called for a bathymetric 
survey of Belcher Channel and Northern Penny 
Strait. In conjunction with this program, 
closely spaced soundings were to be taken in 
a corridor through Belcher Channel and along 
two proposed pipeline crossings (one between 
Grinnell Peninsula and Cornwall Island, and one 
between Bathurst Island and Grinnell Peninsula). 
The above projects were completed with a total 
of 8705 spot soundings taken. 

1308 WILSON, J.H. - 1975 
Arctic surveys Nares Strait, Proj. no. 6600-
76-1, March-April 1975; Env. Can., Can. Hydro. 
Serv., Central Region, Final Field Report, 
Burlington, Ontario, 49 p. 
The 1975 hydrographic survey of Nares Strait 
was the culmination of the survey which was 
started in 1972 by Mr. G.E . Wade and party. Mr. 
Wade established horizontal control along the 
Greenland coast of Nares Strait and we used 
this control in conjunction with established 
topographic control and our own 1975 establi
shed control, to accurately pos 1 ti on bathyme
tric data over Nares Strait . 
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1309 ANDERSON, J.C . , and MacKAY, O. K. - 1973 
Preliminary results from Boot Creek and Peter 
Lake watersheds, Mackenzie Delta Region, North
west Territories; in Hydrologic Aspects of 
Northern Pipeline Development, Environmental
Social Committee Northern Pipelines, Tas k 
Force on Northern Oi 1 Development, Report No . 
73-3, Infor. Canada Cat. No. R27-172, pp. 33-
70. 
Two small drainage basins, Peter Lake basin 
and Boot Creek basin, on the east side of the 
Mackenzie Delta, were selected for study as 
representative watersheds. In this study, 
emphasis is placed on the hydrology, and more 
specifically, the water balance of these two 
watersheds. Surficial geology, vegetation 
cover and permafrost features are also noted. 
Methods and equipment used in the field are 
described. Data from two summers for Boot 
Creek basin and one summer for Peter Lake ba
sin are analysed. Summer precipitat i on is ob
served to be light in total amount. Support
ing data from the Inuvik airport suggest that 
monthly rainfall and snowfall amounts can vary 
greatly from year to year. 
Most runoff occurs from late May until early 
October, peaking in the spring as snowmelt 
takes place. Direct runoff from three summer 
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storms in Boot Creek basin is computed and 
found to be minimal. Runoff ratios for the 
same basin show considerable variation from 
month to month . The ratios for four 1110nths 
range between 5% and 57%. 

1310 ANDERSON, J.C.- 1975 
Hydrologic studies at Boot Creek and Peter 
Lake Basins, N.W . T., during 1974 ; in Further 
Hydrologic Studies in the Mackenzie Valley, 
Environmental-Social Committee, Northern Pipe
lines, Task Force on Northern Oil Development, 
Report No. 74-35, Infor . Canada, Ottawa 1975, 
Cat. No. R57-4/1975, 37 p. 
Boot Creek and Peter lake, small drainage ba
sins located to the east of the Mackenzie 
Delta, N.W. T., are being studied to obtain 
data for the assessment of pipeline and high
way designs and to investigate water supply 
conditions. Instru111ents are set up in the 
basins during the summer field season to ga
ther information on precipitation and runoff. 
Results from 1974 are presented, and a summary 
of former years' work is given. The most note
worthy event of the 1973-74 water year is the 
low spring runoff. •Boot Creek peaked at only 
0. 75 m3/s. The maximum at Peter lake basin 
was only 0.57 m3/s. High storage depletions 
in the former water year, followed by low 
winter snowfall, are regarded as the most im
portant causes for this low runoff. A summer 
storm in early July brought higher runoff 
rates at Boot Creek basin than those that had 
occurred during the spring . A small storage 
depletion is thought to have developed at that 
basin in 1973-74. 

1311 ANDERSON, J.C., and DURRANT, R.L. - 1976 
Hydrologic reconnaissance, Thomsen River Basin, 
Banks Island, District of Franklin; in Report 
of Activities, Part A, Geol. Surv . Can . , Paper 
76-lA, pp. 221-227. 

1312 ANDERSON , R. J., and MacKAY, O.K. - 1973 
Preliminary Study of the Seasonal Distribution 
of Flow in the Mackenzie Delta, Northwest Ter
ritories; in Hydrologic Aspects of Northern 
Pipeline Development, Environmental-Social 
Committee, Northern Pipelines, Task Force on 
Northern Oil Development, Report No. 73- 3, 
Infor . Canada Cat. No. R27-172 , pp. 71-109. 
In recent years, the Mackenzie Delta has be
come an important petroleum exploration area. 
Historically, the delta is a significant trap
ping area and , moreover, a wildfowl breeding 
region . For these reasons, it was considered 
desirable to initiate a study of its hydrolo
gic behavior beginning with a detailed analy
sis of the delta streamflow distribution . 
Runoff from a basin area of 1,801,600 km2 

passes into the delta and on to the Beaufort 
Sea. Flow is through a channel and lake maze 
which empties into the sea at many locations 
along the outer delta perimeter . Within the 
maze, delta stations have been located on 
111ajor channels in order to examine the regio
nal character of streamflow. Measurements at 
these stations have been made by Glaciology 
Division in the summer months of 1971, and by 
Glaciology and Water Survey of Canada Divisions 
in March, 1972 . 
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Channel parameters consisting of cross-sectio
nal area, width, mean velocity and mean depth 
are studied in relation to discharge . The re
sulting f our hydraulic geometry equations re
present an average interrelationship among 
these factors during a mid-summer period in 
the delta . Cross-sectional area and width can 
be used to calculate discharge from the hydrau· 
lie geometry equations only for relatively low 
summer stages. 
A detailed March distribution study is presen
ted as are trends in delta ice thicknesses. The 
study shows that 78 percent of delta inflow re
mained in Middle Channel as far north as lang
ley Island near Tununuk Point . Ice thicknesses 
greatly alter the flow distribution pattern 
over the wi nter season . Ice thicknesses in the 
Delta increased lat i tudinally despite the fact 
that snowfall distribution was somewhat diffe
rent than during past winters. 

1 31 3 BAl l AN TV N E , C. K . - 1 9 7 5 
River terraces, sea level and glacial chrono
logy - Hydrologi c and geomorphic investigations 
at the western margin of the Ellesmere Ice Cap, 
in the vicinity of Vendom Fiord, 1972-74; Ab
stract of paper presented to Ont. Assoc. Geo
morph., Carleton Univ., March 7 1975. 
Present knowledge of the chronology of degla
ciation and uplift on Ellesme re Island is limi
ted. In the Vendom Fiord area, Hodgson (1972) 
found that the marine limi t is relatively low 
(70 m), and listed evidence of a late-glacial 
readvance prior to 7000 B.P. wh i ch he sugges
ted may correspond to the well-docu111ented Cock
burn stage on Baffin Island. 
More detailed investigations support the occur
rence of a late-glacial readvance or stillstand. 
Examination of the relationship between glacial 
forms and glaciofluvial terraces suggests that 
sea level was at or just below the 70 m marine 
limit at the time of t he readvance. During the 
ensuing retreat phase, extensive areas were 
covered by glacial outwash deposits which now 
constitute a widespread terrace graded to a 
sea level of 50-60 m. Evidence of a further 
minor readvance of the "Schei Glacier" lobe 
has been related to a terrace which is graded 
to a sea level of 4-6 m. These investigations 
demonstrate the value of employing river ter
races as a link between glacial stages and for
mer sea 1 eve1 s. 

1314 BlACHUT, S.P . - 1975 
Behaviour of fee-dammed lakes - Hydrologic and 
geomorphic investigations at the western margin 
of the Ellesmere Ice Cap, in the vicinity of 
Vendom Fiord, 1972-74; Abstract of paper pre
sented to Ont. Assoc . Geomorph., Carleton Univ., 
March 7 1975. 
A series of marginal lakes dammed against the 
Ellesmere Ice Cap was studied in 1973 and 1974. 
The main la ke, "McMaster lake", which was obser
ved to partially drain in both years, is up to 
200 m deep, and water temperatures were found 
to be near isothermal at 0. lOC. lake level 
changes were monitored, and 5 m and 3 m drops 
in level were recorded for August 1973 and 
1974 respectively. Outflow from the lakes sy
stem was gauged on the "Sverdrup" River and in 



1974 a recorder was maintained on "Siphon 
Creek", just downstream of the outlet. The 
ice-dam controlling the behaviour of "McMaster 
Lake" appears to be a large section of float
ing shelf ice. Surveying results confirm that 
the ice mass is floating and Thorarinsson's 
(1939) concept of barrier floatation is in
voked to explain the mechanisms responsible 
for drainage of "McMaster Lake". 

1315 COGLEY, J.G. - 1975 
Hydrologic regimes of the "Sverdrup River" and 
"Schei River" - Hydrologic and geomorphic in
vestigations at the western margin of the 
Ellesmere Ice Cap, in the vicinity of Vendom 
Fiord, 1972-74; Abstract of paper presented to 
Ont. Assoc. Geomorph., Carleton Univ., March 
7 1975. 
The "Sverdrup River" has a drainage ar~a above 
the recordin~ cross section of 1280 km , of 
which 775 km are covered by glacier ice; the 
"Schei River" is tributary to the "Sverdrup" 
(below the "Slerdrup" recorder section) and 
drains 105 km , 52 km 2 of which are glaciated. 
Both streams have mixed glacial-nival regimes. 
They flow only in summer, starting in June, 
and peak discharges occur in July or August 
(observed maxim\ ar, 190 m3 s- 1 for the "Sver
drup", t?J 50 m s- for the "Schei"). Flow 
probably ceases in September or October. Dis
charge fluctuates considerably each day in 
response to changes in incoming radiation. 
The two streams were chosen for study because 
i) the ice-dammed lakes in the upper basin of 
the "Sverdrup" were identified as probable 
hydrological hazards and if) the "Schei" was 
promising as a manageable control or norm with 
which to compare the less predictable "Sver
drup". At least two j6kulhlaups have been 
observed on the "Sverdrup"; they are known to 
have issued from the ice-dammed lakes, but 
some aspects of the stream's behaviour at 
about the time of the jokulhlaups are still 
unexplained. The hydrograph of the "Schei" 
contains anomalies, unsuspected at the outset, 
which are also related to damming by ice, and 
which are if anything less predictable and 
potentially more dangerous than the jokulh-
1 aups on the "Sverdrup". 
The two streams carry loads of suspended sedi
ment which are large by any standards, with 
maximum concentrations exceeding 2000 ppm. 
The evidence suggests that little of the sedi
ment load originates immediately from within 
or beneath the g 1 a c i e r. Work i s s t i 11 i n pro
gress on the estimation of solute and bed 
material loads. 

1 31 6 DAVIES , K. F. - 1 9 7 5 
Mackenzie River input to the Beaufort Sea; 
Beaufort Sea Technical Report No. 15, Decem
ber 1975, 72 p. 
Comprehensive descriptions of the gauging sites 
and methods used are included in the report. 
Distribution of flow in the main channels as 
a percentage of total flow has been determined 
on a month-by-month basis for the period July 
1974 to June 1975. 
Suspended sediment transport, ice thickness, 
and water temperature in the Delta are also 
discussed and the results shown. 
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1111 DAY, T.J., and ANDERSON, J.C. - 1976 
Observations on river ice, Thomsen River, Banks 
Island, District of Franklin; in Report of Ac
tivities, Part B. Geol. Surv. Can., Paper 76-
1 B , p p. 18 7-1 96. 

1317 DAY, T.J., and ANDERSON, J.C. - 1976 
River hydrology, Banks Island, N.W. T.; Iae, 
no. so. p. 12. 

1113 DAY, T.J., and LEWIS, C.P. - 1977 
Reconnaissance studies of Big River, Banks Is
land, District of Franklin; in Report of Acti
vities, Part A, Geol. Surv. Can .• Paper 77-lA, 
pp. 75-86. 

1318 JASPER, J.N. - 1975 
Hydrologic studies at Twisty Creek in the Mac
kenzie Mountains. N.W.T., Summary Report 1972-
74; in Further Hydrologic Studies in the Mac
kenzie Valley Canada, Environmental-Social 
Committee, Northern Pipelines, Report No. 74-
35, Infor. Canada Cat. No. R57-4!1975, pp. 
61-80. 
The study of relationships among precipitation, 
runoff, and erosion at Twisty Creek, a small 
sub-arctic upland watershed in the Mackenzie 
Mountains, was completed in 1974. Results for 
the 1g74 field season are presented with a sum
mary of previous results. Precipitation and 
runoff in 1974 were greater than in previ~us 
years, however the peak discharge (8.40 m /s 
or 1.21 m3/s/km2 ) was the lowest of the three 
annual summer peak flows. This is attributed 
to the generally medium intensity, long dura
tion nature of rainfall and absence of thunder
storm activity during the 1974 field season. 
Analysis of computed basin sediment yield and 
streamflow duration curves indicates that high 
discharges ·during the peak floods of each year 
are the major agent of total watershed ero
sion, due to rapid increase of sediment move
ment with discharge. 

1 31 9 JASPER , J. N . - 1 9 7 6 
A Mackenzie Valley watershed study for assess
ment of hydrologic design at stream crossings; 
Env. Can., 1975-76 Report for the Hydraulic De
sign Assessment Committee, Environmental Work
ing Group, Mackenzie Highway, February 1976, 
64 p. 
Streamflow and precipitation data were collec
ted during 1975 in 21 small drainage basins 
along the route of the Mackenzie Highway. Analy
ses of study results suggest that, despite 
above average snow accumulation in several 
areas since 1972, the melt period weather con
ditions have not produced extreme flood peaks. 
Consequently most of the data plotted within 
a narrow band on diagrams relating peak flow 
and drainage areas to predicted 50 year design 
flows. Several cases of floods close to or ex
ceeding the design flows have been observed, 
however, suggesting that estimates of design 
flows by highway consultants may be less conser
vative than previously assumed. 
Culvert performance at a number of stream 
crossings have been examined and generally 
found to fall below fish passage requirements. 
The main conditions responsible for their poor 
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performance include high velocities resulting 
from culvert icing or even blockage, and the 
formation of plunge pools and outlet waterfalls 
when the culvert invert is installed above the 
stream channel bed. Observation of flow velo
cities, icings, and bed mobility at future 
bridge or culvert sites suggest that similar 
conditions will occur in other areas, unless 
effective remedial measures are developed and 
imple111ented . 

1320 JASPER, J.N., and ANDERSON, J.C. - 1977 
An assessment of hydrologic design at stream 
crossings on the Mackenzie Highway; Fish . and 
Env. Can., 1976-77 Report for the Hydraulic 
Design Assessment Committee, Environmental 
Working Group, Mackenzie Highway, April 1977, 
99 p. 
Hydrologic investigations were continued dur
ing 1976 in a number of small watersheds along 
the route of the Mackenzie Highway. Peak dis
charges recorded during the spring and summer 
of 1976 were generally well below those expe
rienced in 1975 and were, in some cases, the 
lowest on record since 1972 or 1973 . The low 
peak spring flows have generally been attri
buted to below normal winter snowfall and a 
prolonged snowmelt period resulting from above 
normal temperatures in early spring. As well, 
there was a sudden return to colder weather 
during the height of the snow111elt flood in the 
Mackenzie Delta region . In the Wrigley-Nor
man Wells Region, the same weather extended 
the snowmelt runoff recession. 
Investigation of the fish passage performance 
of existing culverts in the Inuvik region was 
continued, with culvert performance "improv
ing" over the 1975 spring flood period . This 
was largely due to lower discharges and a les
ser degree of culvert icing than in 1975. 
Consideration of the 1972-1976 study period 
data, with respect to recommended design dis
charge - drainage area relationships proposed 
by the highway hydrology consultants, suggests 
that flood estimates may have to be revised 
upwards towards the curve proposed by Bolter, 
Parish & Trimble. An elementary method of 
data extension is demonstrated, showing the 
complementary use of short and long term 
streamflow data. 

1321 MacKAY, O.K. - 1973 
Hydrologic aspects of northern pipeline deve
lopment; in Hydrologic Aspects of Northern 
Pipeline Development, Environmental-Social 
Committee Northern Pipelines, Task Force on 
Northern Oil Development Report No. 73-3, 
April 1973, Infor. Canada Cat. No. R27-172, 
pp. 5-18. 
Hydrologic factors can be of considerable im
portance in the selection of routes for pro
posed oil and gas pipelines linking the hydro
carbon reservoirs of Alaska and the northwest 
mainland of Canada with southern markets. The 
Canadian sect i on of any such pipeline would 
cross 111any rivers and watersheds between the 
Yukon-Alaska boundary or the Mackenzie Delta 
and the southern limits of the Mackenzie River 
Valley. Some of the rivers and basins pose 
greater risks from a hydrological point of 
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view than others and, in some areas, the cumu
lative eff ect of such risks could suggest that 
one pipeline route alternative is better than 
another or, conceivably, that all proposed 
routes should be abandoned in favour of a new 
one. 
The general intent of our studies is to assess 
the magnitude and acceptability of the hydro
logical risks inherent in pipeline construction 
and maintenance within the broad Mackenzie Ri
ver Valley and the northern sector of the Yukon 
Territories. Further, the i ntent is to offer 
meaningful advice in the selection or abandon
ment of particular pipeline routes. In a 1110re 
specific sense, the objectives of our hydrolo
gic studies can be met through : a) measurement 
of extreme flood and ice shove levels on rivers; 
b) determination of the location and character 
of river ice jamming; c) collection of river 
scour and fill data; d) do cumentation of bank 
stability and slope fai l ure; and e) examination 
of the waters hed characteristics and hydro
climatic processes affecting pipel i ne develop
ment in the North . 
The substance of both routine and special data 
collection and ana l ysis is engendered in the 
assessment of the hydrological risk. Such an 
assessment relies to some degree on the expe
rience of the research personne l involved. The 
acceptability of the risk and the possible en
vironmental consequences must be weighed again
st the many other considerations re l ated to 
the environmental-social impact of northern 
oil and gas development. 

1322 MacKAY, O. K. , FOGARASI, S., and SPITZER, 
M.- 1973 

Documentation of an extreme summer storm in 
the Mackenzie Mountains, N.W.T.; in Hydrologic 
Aspects of Northern Pipeline Development, En
vironmental-Social Committee Northern Pipe
lines, Task Force on No r thern Oil Development 
Report No. 73-3, April 1973 , Infor. Canada Cat. 
No. R27-172, pp. 191-221. 
Documentation of a severe rainstorm in the 
Mackenzie Mountains during July 1970 is pre
sented on the basis of limited data . The ba
sic atmospheric pro cesses giving rise to the 
excessive precipitation, the runoff response 
in cer t ain west-bank tributaries of the Mac
kenzie River and the storm-caused changes in 
river flood plains are examined and discussed. 
Tree-ring data suggest that a storm of similar 
intensity and magnitude has less than 1% chance 
of happening in any given year. Lesser storms, 
however, are common and these have important 
implications for gas or oil pipeline construc
tion and maintenance, tourism and other acti
vities of man. 

1323 MacKAY, O.K. , and MACKAY, J.R . - 1973 
Break-up and ice jamming of the Mackenz i e Ri
ver, Northwest Territories; in Hydrologic 
Aspects of Northern Pipeline Development, En
vironmental-Social Committee Northern Pipe
lines, Task Force on Northern Oil Development 
Report No. 73-3, April 1973, Infor . Canada Cat. 
No. R27~172, pp . 223-232. 
The Mackenzie River is navigable by shallow
draft vessels over its 1 ,600-km length between 



Great Slave Lake and the Beaufort Sea. The 
navigation season is normally from early June 
to late September. The waterway is actively 
used to supply river and arctic coastal set
tlements, and to an increasing extent in the 
past several years, oil and gas exploration 
needs in the western Arctic. It is the pur
pose of this paper to discuss some aspects of 
break-up and ice jamming in the river. Fur
ther data may be found in the selected biblio
graphy. 
The Mackenzie River does not break-up sequen
tially from south to north. Navigation from 
Hay River to the entrance to the Mackenzie 
River is often delayed by the presence of ice 
on Great Slave Lake. In addition, Great Slave 
Lake ice may run for a week or more past Fort 
Providence and thus retards barge traffic even 
though downstream portions are ice-free. 

1324 MacKAY, D. K., and MACKAY, J. R. - 1973 
Locations of spring ice jamming on the Macken
zie River, N.W.T.; in Hydrologic Aspects of 
Northern Pipeline Development, Environmental
Social Committee, Northern Pipelines, Task 
Force on Northern Of 1 Development Report No. 
73-3, April 1973, Infor. Canada Cat. No. R27-
172, pp. 233-257. 
Historical observations of ice jamming are de
tailed for the Mackenzie River. Such evidence 
of ice jamming as the distribution of river 
fee stranded on banks, ice shove levels and 
driftwood levels are reported with reference 
to the physical characteristics of the Macken
zie main channel. Major fee jam sites are 
noted and some conclusions are drawn as to the 
influence of the Liard River, the significance 
of river stage at spring break-up and the re
levance of ice jam data to the location of 
pipeline and highway crossings. It is evident 
that a crossing of the Mackenzie above its 
junction with the Liard is much less risky in
sofar as break-up and ice jamming are concer
ned than a crossing below it. 

1325 McCANN, S.B., JAMES, W., COGLEY, J.G., 
and TAYLOR, R. B. - 1972 

A hydrological and coasta 1 reconnaissance of 
south central Ellesmere Island; Dept. Env .• 
Water Resources Br., Glaciology Div., Proj. 
No. G-72-16, Contract KW412-2-ll62, 125 p. 
South central Ellesmere Island was visited in 
July 1972 to reconnoitre hydrological and 
marine conditions in general, and in particu
lar those likely to affect construction and 
safe maintenance of an oil pipeline through 
the area, and of a ·marine terminal on Makin
son Inlet. The report summarizes what is 
known of the geology, geomorphology and cli
mate of the area, and presents the findings 
of the reconnaissance on drainage and channel 
characteristics, sedimentation, hydrological 
regimes, sea and beach ice conditions, and 
coastal morphology. 
The most difficult pipeline engineering pro
blems of a hydrological nature will be asso
ciated with the large streams draining the 
'Ellesmere Land Ice Cap'. These streams flow 
in wide, braided channels in which rates of 
sediment transport and redistribution, both 
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in suspension and along channel beds, appear 
to be considerable. Possible difficulties due 
to the impounding and sudden release of melt
water in preglacial lakes require closer inves
tigation. 
The high rugged coastline of Makinson Inlet 
provides only one or two really adequate loca
tions for a marine terminal, the most favoured 
being on the southern shore of Swinnerton Pe
ninsula on the southwest arm of the inlet. 
Available information on ice cover indicates 
that a strong barrier of multi-year ice is 
usually present at the entrance to the inlet, 
and that the navigation season within the in
let may only be of the order of 30-35 days. 
It is recommended 1) that monitoring of the 
hydrological regime of Ellesmere Island be be
gun with dispatch, 2) that a programme of re
search on analysis and modelling of the hydro
logical regime be conducted in the near future, 
3) that the sedimentary regimes of channel net
works be investigated in a similar manner, 4) 
that the behaviour of preglacial lakes be 
examined more closely, 5) that more detailed 
bathymetry be obtained for Makinson Inlet, es
pecially of the nearshore zone near Swinnerton 
Peninsula, 6) that frequent aerial sea-ice ob
servations and photography be conducted over 
Smith Bay-Makinson Inlet, 7) that tidal con
ditions within the various inlets be monitored 
and modelled, 8) that field reconnaissance 
studies of beach and nearshore conditions at 
alternative sites be carried out. 

1326 McCANN, S.B., COGLEY, J.G., WOO, M-K·, 
and BLACHUT, S.P. - 1974 

Hydrological studies, south central Ellesmere 
Island; Report on Investigations undertaken in 
the Vendom Fiord Area in 1973; Env. Can., 
Water Resources Br., DSS SPl. KW412-3-l514, 
Serial OSP3-0181, 153 p. 
Results of the first full season of field work 
investigating the hydrological conditions along 
part of the western margin of the Ellesmere Ice 
Cap are reported. The study was carried out 
from a base camp at the head of Vendom Fiord 
(780 03'N, 820 17'W) during the period June 20-
August 23, 1973. 
The main focus of the work concerned the hydro
logic regimes of the two principal streams, the 
"Sverdrup River" and the "Schei River~, which 
drain from the fee cap into the head of Vendom 
Fiord. Rates and amounts of seasonal water 
and sediment flow for both rivers are presented 
and analysed. The "Schei" is the smaller 
stream (6 km long, maximum discharge 50 m3s- 1 ) 
and carries most of the drainage of the ~schei 
Glacier~ tongue: it is a relatively simple 
system without marginal lakes. The "Sverdrup" 
(30 km long, maximum discharge 148 m3s-l), 
however, is a more complex system and an impor
tant component of the discharge in 1973 resul
ted from the drainage on August 1 of one of a 
series of five ice marginal lakes. Such occur
rences (jokulhlaup) are the most important and 
potentially the most hazardous aspects of the 
hydrology of the "Sverdrup River". An excep
tional rainfall of 54 mm (2.15~) in the period 
21-23 July produced the highest discharge on 
the "Schei River" and a corresponding peak in 
the "Sverdrup" hydrograph. Both rivers occupy 
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complex braided floodplains (sandur) and ba
sic observations and surveys were made to exa
mine the responses in floodplain and channel 
characteristics to the rapid variations in 
discharge. 
Observations on the nature of the ice margin 
and marginal drainage conditions, and in par
ticular on the series of marginal lakes, are 
presented, which provide a sound basis for 
further investigation of this key problem in 
1974. A pilot study of the hydrologic condi
tions of the active layer, in preparation for 
a more intensive project in 1974, yielded in
formation relating to active layer depths and 
drainage of surface water which is analysed 
and discussed. A system of terrain classifi
cation , based on the character of surface ma
terial, was devised in the field and a map 
and descriptions of the terrain types in the 
study area are presented. 

1327 McCANN, S. B. - 1975 
Introduction and aims - Hydrologic and geomor
phic investigations at the western margin of 
the Ellesmere Ice Cap, in the vicinity of 
Vendom Fiord , 1972-74-; Abstract of paper pre
sented to Ont . Assoc . Geomorph . , Carleton 
Univ., March 7 1975. 
Following a reconnaissance of the western mar
gin of the Ellesmere Ice Cap between Makinson 
Inlet and Strathcoga Fiord in 1972, the Ven
dom Fiord area (78 N, 820W) was selected as 
the site for investigations of the hydrologic 
and geomorphic conditions typical of the ice 
margin. The series of short papers reports on 
some of the results obtained in two 10-week 
field seasons in 1973 and 1974. The work has 
been supported throughout by Glaciology Divi
sion, Environment Canada. 
The main aims of the project have been to de
termine the regimes (discharge and sediment) 
of the two principal streams, the 'Sverdrup' 
and 'Schei' Rivers, which drain from the ice 
margin into the head of Vendom Fiord, and to 
examine the drainage characteristics of a 
series of ice dammed lakes, which were e xpec
ted to add irregular and unusually large flood 
discharges to the ' Sverdrup'. Subsequently, 
attention has also been directed to two other 
topics. The first, which was investigated in 
both 1973 and 1974, conce rns drainage condi
tion s in the active layer; the second, inves
tigated in 1974, concerns the different con
tributions of water and sediment from glacial 
and nival sources to the 'Schei ' River. Ob
servations have also been made which relate to 
flood plain, sandur and channel characteristics 
and deposits, and to the geomorphic history 
of the area . 

1328 McCANN, S. B., COGLEY, J.G., BLACHUT, 
S. P., BALLANTYNE, C. K., and BENNETT, 
B.G. - 1975 

Hydro1 ogy and sediments of the 'Sverdrup' and 
'Schei' rivers with particular reference to 
ice marginal drainage conditions - Hydrologi
cal studies , south central Ellesmere Island; 
Section A of a Report on Inves tigations under
taken in th e Vendo~ Fiord Area in 1974; Dept. 
Env • • Inland WatersDir., DSS File No . 01SU
KL398-4-0331, 283 p. 
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Results of a second field season investigating 
the hydrological conditions along part of the 
western margin of the Ellesmere Ice Cap are 
presented, and compared with the previous sea
son. The study was carried out in the area at 
the head of Vendo~ Fiord, {780 03'N, 820l7'W) 
during the period June 19-August 21, 1974 . 
The main focus of the work concerned the hydro
logic regimes of the two principal streams, 
the Sverdrup River and the Schei River, which 
drain from the fee cap into the head of Vendom 
Fiord, and with the nature and drainage beha
viour of a series of ice margin lakes which 
contribute to the Sverdrup system. The 1974 
season was much drier than 1973 (12 mm preci
pitation v 91 mm) and the seasonal hydrographs 
for the two streams show no dra~atic responses 
to precipitation, such as were recorded in the 
earlier year. The Sverdrup hydrograph exhibits 
an early phase of high flow betwe1n 12-16 July, 
with a maximum discharge of 228 m sec· 1 on 
13 July, and a late season glacier melt peak 
between 27 July and 5 August, together with 
high flows on particular days until 19 August. 
The ice margin lake drainage commenced on 13 
August (c.f., 1 August in 1973) and the volumes 
of water involved were much smaller than in the 
earlier year. In the light of the 1974 obser
vations the di scharge figures cited in an 
earlier report for the Sverdrup River during 
and after the jokulhlaup of 1 August, 1973 have 
been modified . 
The ice margin lake system was examined in de
tail throughout the 1974 season. A full data 
set of meteorological, limnological, glacio
logical and hydrological observations provides 
a record of the filling and drainage behaviour 
of the principal lake, and allows conclusions 
to be drawn about the nature of the ice dam 
and the drainage mechanisms . 
The hydrograph of the Schei River exhibits a 
similar seasonal pattern to that of the larger 
Sverdrup River. Separate hydrographs were ob
tained in 1974 for the three tributaries of 
the Schei River, which enable the di fferent 
components of total discharge to be separated : 
glacier melt pe r se accounted for 55% of the 
total runoff in 1974. The more intensive in
vestigation of the Schei River and its drain
age basin i n 1974 also involved studies of 
sediment load and availability, and of the 
characteristics of the Schei sandar. Sandar 
are an important dynamic landscape unit in the 
study area and the observations on the Schei 
are considered representative of similar con
ditions elsewhere along the fee margin. 

1329 McCANN , S. B., WOO, H-K, COGLEY, J.G., 
BALLANTYNE , C.K . , and BLACHUT, S.P . -
1976 

Hydrological investigations in south-central 
Ellesmere Island; I ae , no. 50, p . 7. 

1330 RYDEN, B.E.- 1976 
Water Availability to Some Arctic Ecosystems; 
No r dic Hy drol ogy , vol. 7, pp. 73-80. 
Water in permafrost areas is available to the 
organisms during a short time and in a restric
ted space . Models of soil water occurrence and 
flow are applicated as basis for analysis of 



moisture in the environment of organisms. Soil 
moisture. available for the transpiration pro
cess. has been calculated as to soil in perma
frost. The seasonal variation of soil mois
ture is shown. 

1058 SMITH. M.W. - 1975 
Nu~erical Simulation of Microclimatic and Ac
tive layer Regimes in a High Arctic Environ
ment; Indian and Northern Affairs, North of 60. 
ALUR 74-75-72. INA Publication No. QS-8039-
000-EE-Al • 29 p. 

1331 WEDEL. J.H •• and WAY, J.G. - 1976 
Eastern Arctic Islands Pipeline Project. 
Spence Bay to Sabine Peninsula; Env. Can., In
land Waters Western Region Interim Report {1975) 
Hydrologic Regimes Freshwater Project No. 1, 
January 22 1976. 325 p. 
This report summarizes the work carried out 
during 1975 by the Hydrologic Regimes compon
ent of the Freshwater Program of the Arctic 
Islands Pipelines Study Group, under the aus
pices of the Environmental-Social Program of 
the Department of Indian Affairs and Northern 
Develop111ent. The objective of the Hydrologic 
Regi111es component {FP-1) was to obtain an over
view of hydrology along the pipeline corridor 
north of Spence Bay. in order to provide data 
for an adequate assessment of the proponent's 
application. Because of the paucity of know
ledge concerning hydrologic processes and 
events in the study area and because of the 
uncertainties of pipeline routing, it was deem
ed necessary in 1975 to collect data over a 
broad geographic base. This spatial distribu
tion is Phase One of FP-l's study and will be 
related to Phase Two, planned for 1976 {the 
chronologie distribution of hydrologic events). 
As fluvio-morphometric concerns are inextri
cably linked to hydrologic parameters, they 
must become part of any data set. For this 
report, it was possible to make only qualita
tive assessments of these concerns as a mini
mum of field time was spent on site in order 
to provide extensive geographic coverage. In 
any case, attempts have been made to relate 
the hydrologic and geomorphic data to pipe
line concerns, both environmental and those 
of engineering design. The subjective con
clusions and qualitative assessments made in 
this interim report will no doubt be revised 
as more data becomes available. 
Appended to this report are a survey equipment 
listing, a detailed catalogue, and an FP-1 
funded report on water quality parameters from 
the Water Quality Branch, Environ~nt Canada, 
Winnipeg. Because of time constraints, snow 
reports from Glaciology Division will appear 
as independent papers. 
One major recommendation that the authors of 
this report would like to make is the need for 
the establishment of a user-oriented central
ized hydrologic data bank. Since the greatest 
volume of hydrologic data for the study area 
is in scientific research papers and many 
times is only peripheral information necessary 
to the development of the papers' main theme, 
a centralized data bank would perform a useful 
function . The writers feel the establishment 
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of a data bank could best be accomplished by 
the incorporation of research data from uni
versities and other in-government agencies and 
departments into the central data banks of the 
Inland Waters Directorate, Environment Canada. 

1332 WOO, M-K. - 1975 
Active layer hydrology; Section B of a Report 
on Investigations undertaken in the Vendom 
Fiord Area in 1974; Dept. Env., Inland Waters 
Dir., DSS File no. 01SU-KL398-4-0331, May 1975, 
103 p. 
The active layer at the head of Vendom Fiord 
reaches an average depth of 0.4-0.5 m. During 
the summers of 1973 and 1974, water level in 
the active layer was studied in relation to 
several factors- snowmelt, rainfall. evapora
tion and position of the frost table. Lower
ing of the frost table corresponds with a drop 
in the water level and a drying out of the 
ground surface, but high water level is main
tained if summer rainfall is high. Water level 
rises in response to rainfall and snowmelt, 
the latter producing a pronounced diurnal 
effect . Diurnal rhythm due to evaporation is 
also noticeable in late su~mer and it is likely 
that water loss by evaporation can be substan
tial. 
The runoff pattern of a small non-glacierized 
basin {area 2.3 km 2 ) strongly reflects the in
fluence of active layer drainage. A shallow 
active layer reduces basin storage, resulting 
in a rapid response of streamflow to snowmelt 
regime. A recession of the basin snow cover 
brought about gradual changes in the spatial 
distribution of surface runoff and a variable 
meltwater source area concept is formulated to 
describe this phenomenon. An estimated excess 
of evaporation over rainfall during the 1974 
summer is confirmed by the cessation of stream
flow soon after meltwater supply was depleted. 

1333 WOO. M-K. - 1975 
Active layer hydrology - Hydrologic and geo
morohic investigations at the western margin 
of the Ellesmere lee Cap, in the vicinity of 
Vendom Fiord, 1972-74; Abstract of oaper pre
sented to Ont. Assoc. Geomorph., Carleton 
Uni v . • March 7 1975. 

1334 WOO, M-K. - 1976 
Evaporation and water level in the active lay
er; Arctic and Atpine Res., vol. 8, no. 2, 
pp. 213-217. 
A simplified form of Mcilroy's combination 
model was used to compute bihourly evaporation 
for a High Arctic site. The computed evapora
tion values reveal diurnal and seasonal pat
terns which show a close relationship with 
water levels in the active layer. The excess 
of evaporation over summer rain fa 11 1 nput to 
a small basin led to a rapid cessation of 
streamflow, confirming the importance of eva
poration in the water balance of small arctic 
drainage basins . 

1335 WOO, M-K. - 1976 
Hydrology of a small Canadian High Arctic ba
sin during the snowmelt peri od; CATENA . vol . 
3, no. 2, October 1976, pp. 155-168. 
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Investigations ~ere carried out in a small 
Canadian High Arctic basin to determine the 
influence of snowmelt on the hydrologic be
haviour of the active layer and on basin dis
charge. The snowpack was characteristically 
thin but rapid melting in late June released 
a substantial amount of water to a thinly
thawed active layer, resulting in overland 
flow or standing water conditions. Owing to 
an uneven distribution of basin snow cover, 
the meltwater source area was highly variable 
both in time and in space, thus giving rise 
to different active layer hydrologic regimes 
in different parts of the basin. Slopes with 
a snowbank often had a high water table while 
the water table in the slopes bared of snow 
showed a gradual decline. Since streamflow 
represents a basinwide integration of these 
two active layer hydrologic regimes, there was 
a progressive reduction in daily peak flow 
accompanied by a prolonged lag time between 
daily discharge and snowmelt as the basin snow 
storage decreased. Spatially, inhomogeneity 
of snow cover also affected the downstream 
changes in discharge so that the ratio of dis
charge between two gauging stations depends on 
the relative magnitudes of snowmelt, evapora
tion and storage requirements of the two sub
basins. Rapid melting of an unevenly distri
buted Arctic snowpack therefore strongly in
fluences the hydrologic behaviour of the ac
tive layer which in turn affects the stream
flow regime. 

1336 WOO, M-K., and MARSH, P.- 1976 
Active Layer Hydrology; Section B of a Report 
on Investigations undertaken in the Vendom 
Fiord Area in 1975; Dept. Env., Inland Waters 
Dir., DSS File No. 01SU-KL398-5-0385, May 
1976, 166 p. 
The active layer at the head of Vendom Fiord 
reaches an average depth of 0.4-0.5 m. Dur
ing the summers of 1973, 1974 and 1975, water 
level in the active layer was studied in re
lation to several factors - snowmelt, rain
fall, evaporation and position of the frost
table. Lowering of the frost-table corres
ponds with a drop in the water level and a 
drying out of the ground surface, but high 
water level is maintained if summer rainfall 
is high. Water level rises in response to 
rainfall and snowmelt, the latter producing 
a pronounced diurnal effect . Diurnal rhythm 
due to evaporation is also noticeable in late 
summer and over the season, water loss by 
evaporation is substantial. 
The runoff pattern of a small non-glacierized 
basin (area 2.3 km ) strongly reflects the 
influence of active layer drainage. A sha1-
1ow active layer during the melt period re
duces basin storage, resulting in a rapid 
response of streamflow to snowmelt regime. A 
recession of the basin snow cover brought 
about gradual changes in the spatial distri
bution of surface runoff and a variable melt
water source area concept is formulated to 
describe this phenomenon. After the melt 
period, channel storage becomes increasingly 
important and this affects the hydrograph re
sponse to rainfall. In late summer , an ex
cess of evaporation over rainfall is confirmed 
by the cessation of streamflow. Further evi-
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dence on the importance of evaporation is pro
vided by the water-balance of an internal 
drainage basin (area 0.5 km ) which losses 90 
per cent of its rainfall input to the atmos
phere within a period of six weeks. A small 
tundra pond within the basin is found to de
rive the bulk of its water supplies from ac
tive layer drainage. 
The hydrochemistry of stream water indicates 
very high concentrations in hardness and in 
bicarbonate. This is related to a large sup
ply of carbon dioxide produced by biogenic ac
tivities in the soil. Active layer drainage 
enables a transfer to this vegetation effect 
to the stream. 

1337 WOO, M-K .• and MARSH, P. - 1977 
Determination of snow storage for small Eas
tern High Arctic Basins; Paper presented at the 
34th Eastern Snow Conference, February 1977, 
Bell~ville, Ont., 16 p. 
A snow survey was carried out before the melt 
season of 1976 in four small basins near Re
solute, Cornwallis Island, N.W. T. The study 
was undertaken to determine the error involved 
in estimating basin snow storage using clima
tological data. Results indicate that basin 
storage was about twice the amount recorded by 
the climatological station. The explanation 
for such a discrepancy lies in the variability 
of snow depth and density over different types 
of terrains. The climatological station was 
representative of only the more exposed flat
lying areas. Elsewhere in the basins, there 
was a systemmatic snow storage increase from 
hilltops to flats, to slopes, to gullies and 
valleys. The possibility of relating snow 
depth and density to terrain characteristics 
offers a means of computing basin snow storage 
based on a sampling of snow conditions over a 
selected number of terrain types. 

1029 WOO, M-K . , and MARSH, P. - 1977 
Effect of vegetation on limestone solution in 
a small High Arctic basin; Can. J. Earth Sci., 
vol. 14, no. 4, (Part 1); pp. 571-581. 
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1338 ALT, B. , and INKSTER, 8. - 1977 
Meteorological observations from selected sta
tions in the Canadian Arctic and an example 
reduction with the Hunting River Station; 
Pol-ar Cont. Shelf Pro;j., internal report, 19 p. 
The proposal considered the operational and 
research needs for meteorological and climato
logical information in the Queen Elizabeth Is
lands and presented a program to collect and 
analyze data critical to these needs. 

1207 ANONYMOUS - 1976 
AIDJEX Main Experiment Completed; Arctic BuZZ.., 
vol. 2, no. 9, p. 165. 



0916 APOLLONIO, S. - 1961 
Report of the field leader, April-September 
1961 in "The Devon Island Expedition"; Arctic, 
vol . 14, no. 4, pp . 253-254 . 

1208 APOLLONIO , S. - 1962 
The Devon Island Expedition 1960-1964; Arcti c, 
vol. 15, no. 4, pp. 317-321. 

1339 BANKE, E.G., and SMITH, S.D. - 1975 
Measurement of form drag on ice ridges> AIDJEX 
Bu.ZZ., Un1v. Wash., Seattle, No. 28, pp. 21-27. 

The form drag on five snow-covered ice ridges 
in Robeson Channel was measured using static 
pressure ports to sense air pressure diffe
rences between the upwind and downwind slopes. 
The ridges were smoothed by melting and by 
drifted snow and had lower form drag coeffi
cients than earlier estimates suggested. These 
preliminary results indicate that the form 
drag coefficient tends to increase with the 
slope of the ridge. 

1340 BANKE, E.G. , SMITH, S.D., and ANDERSON, 
R.J. - 1976 

Recent Measurements of Wind Stress on Arctic 
Sea Ice; J. Fish. ReB. Board Can., vol. 33, 
no. 10, pp . 2307-2317. 

Eddy flux measurements of wind stress on the 
arctic pack ice have been made in summer and 
winter in terrain ranging from flat to hum
mocked . Parameterization by a drag coeffici
ent dependent on a surface parameter is sug
gested . Reduced values of the drag coeffici
ent were observed in highly stable stratifica
tion. The coefficient for sensible heat flux 
is lower than the drag coefficient. Wind drag 
on ice ridges has been measured by a pressure 
differential ~ethod. 

1341 BANKE, E.G . , SMITH, S.D., and ANDERSON, 
R. J. - 1976 

Wind stress measurements over Arctic Sea Ice; 
Ice , no . 50, pp. 12-13. 

1033 BERRY, M.O. , DUTCHAK, P.M. , LALOND£, 
M.E., McCULLOCH, J.A.W., and SAVOIE, I. 
.. 1 975 

A study of weather, waves and icing in the 
Beaufort Sea; Beaufort Sea Technical Report 
No. 21, December 1975, 143 p. 

1211 CARSEY, r.D. - 1976 
The AIOJEX acoustic radar and some preliminary 
results; AIDJEX Bu.ZZ.., Univ. Wash., Seattle, 
No . 31, pp . 1-19, 

1342 CARSEY , F., and LEAVITT, E. • 1977 
Pibal/acoustic r adar data iri measurement and 
computation of air stress over pac k fee; . 
AIDJEX liu. ZZ.; Univ . Wash., Seattle, No. 36, 
pp . S7-128 . 

The use of planetary baundary layer th1cknes s 
derived by acoustic radar in the estimation 
of air stress over pack fee is discussed . Pilot 
balloon winds are normali zed and evaluated 
through thi s thickness prior to momentum i n
tegration of the Ekman force balance equat i on 
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and prior to the construction of seasonal mean 
profiles. Examination of individual and con
structed mean profiles leads to a stress rela
tion < = (0 . 5 • 0. 1} pf ZiG sin a, where 
stress • is obtained from Coriolfs parameter 
f, inversion height {boundary layer thickness} 
Zi, geostrophic wind speed G, and total wind 
turning a. The direction of mean stress f rom 
the integrated profiles over the entire year 
is significantly skewed some 160 to the left 
of the surface wind. When this skewing is in
terpreted as error due to baroclinic wind, a 
boundary layer thermal gradient parallel to 
the pressure gradient is indicated. 

1343 CLARKE, M., BELL, D., and LEAVITT, E. 
- 1977 

Field calibration report, AIDJEX Meteorology 
Progra~, April 1975 - April 1976; AIDJEX Bu.ZZ., 
Univ. Wash, Seattle, No. 36, pp . 129-155. 

This report summarizes meteorological data col
lected during routine syste~s calibrations and 
three special calibration visits to AIOJEX fee 
camps in spring 1975, summer-fall 1975, and 
spring 1976 . The report lists the factory ca
libration values for the sensors and describes 
offsets introduced by the data reading and re
cording. A set of equations fs given for 
transforming the measurements into physical 
units. 

1344 CLODMAN, J., and ~ULLER, F. B. - 1975 
Real-time environmental prediction system; 
Beaufort Sea Technical Report No . 20, De cember 
197 5. 1 38 p. 

The purpose of the Beaufort Sea Prediction Sy
stem Design Study includes the design of such 
a system and the exami nation of its benefits 
for environmental prediction and operational 
efficiency in offshore oil drilling. The sy
stem design involves the extension of current 
AES Forecast and Observational Systems to pro
vide a variety of forecasts to support off
shore drilling including frequent updates of 
high space- and time-resolution fo recasts of 
the motion of floes, waves, storm surges, wind 
and weather. Key co~ponents of the design in
clude a Computerized Prediction Support System 
(CPSS} involving a complex set of computerized 
modules and procedures; an extension of fore
cast capability at the Arctic Weather Central 
in Edmonton, a Beaufort Advance Base to be an 
interface between the forecasters and the oil
drilling companies and to prov i de close-up sup
port, a network of automatic weat he r stations 
to the northwest of the Beaufort Sea, a Very 
High Resolution Radiometer (VHRR} satel l ite 
reception capability, an ice-m·onitoring system 
based on aircraft. ships, radar and transpon
de ~ devices, and, finally a Research and Deve
lopment Capability. 
The overall des i gn of the syste m has been com
pleted although a number of components of the 
CPS S still require work and the prototype au 
tomatic station st i ll needs te s ting . The full 
design could have been completed ready f or i m
plementat i on in the late spri ng of 1976 as 
originally planned and thus provide comprehen
si ve support for offshore dri l ling in 1976. 
However , as agreed in Govern ment talks with 
Canmar, the only company Whi ch will be drilling 

77 



METEOROLOGY 

in 1976, a reduced system will be implemented 
for the 1976 season. This version will ex
clude most of the automatic weather stations, 
the VHRR station, part of the CPSS, most of 
the support strength at the Arctic Weather 
Central and the R. & D. upgrade capability . 
The resulting deficiencies in providing sup
port to the oil drilling can be reviewed based 
on 1976 experience to see whether the full sy
stem should be implemented . Potential improve
ments in the full system which have been iden
tified include the prediction of near-surface 
currents for improved ice movement forecasts, 
products to support oil cleanup in the event 
of a spill and the prediction of superstruc
ture icing on rigs and vessels from spray. 
In general, tests, including specially orga
nized 1975 Summer Trials, reveal that the full 
syste~ can be expected to function at design 
levels. The system can be readily modified 
to provide support for other users in the 
area. 

1 34 5 GILL , A. - 1 9 6 3 
Meteorology, Winter 1961-62 (The Devon Island 
Expedition 1960-64); -Arcti c , vol. 16, no. 1, 
pp. 62-63 . 

1346 HERLINVEAUX, R.H. • De LANG BOOM, B. R., 
and WILTON, G.R. - 1976 

Salinity, temperature, turbidity and meteoro
logical observations in the Beaufort Sea: Sum
mer 1974, Spring and Summer 1975; Env. Can., 
internal report. In st. of Ocean Sciences, 
Pacific Marine Science Report 76-26, 244 p. 
UNPUBLISHED MANUSCRIPT. 

Salinity, tenperature, turbidity and meteoro
logi cal observations were carried out in the 
Beaufort Sea during the s u~mer of 1974, and 
the spring and summer of 1975. Salinity and 
temperature were determined from a conducti
vity-temperature-pres sure instrument. Tur
bidity observations were carried out over a 
1 metre path length. Meteorological ob serva
tions were observed from standard meteorolo
gical instru~ents. The summer observations 
were carried out from shipboard, and the spring 
observations were taken at ice camps through 
approximately 2 metres of ice at three loca
tions . 

1347 JOHNSON, A. - 1976 
First Data Report; AIDJEX Bul.l . , Univ. Wash., 
Seattle, No . 32, 71 p. 
Bulletin No . 32. the first in a series of 
data report s , contains data s ummaries for the 
period 11 April-29 June 1975 , an 80-day se
quence. The next data report will cove r the 
next 80 days and perhaps backtrack to catch 
some projects absent from this one . We dedi
cate the data reports to the copy machine that 
reduces all those numbers to dinky little 
things that can go thousands to a page, and to 
the makers of transparent tape, miles of which 
went into this Bulletin. However , even with 
their help, putting out a data report is --
to borrow Heinrich Boll's simile- a lot like 
being condemned to eat a sack of flour with a 
spoon . 
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1306 STATEMAN, M.J. - 1977 
Data available from the Arctic Ice Dynamics 
Joint Experiment as of 1 May 1977; AIDJEX 
Bull.., Univ. Wash . , Seattle, No. 36, pp . 203-
210. 

1267 WASHKURAK, S. - 1977 
Meteorological satellites aid airborne opera
tions in remote regions; in Report of Acti vi
ties, Part A; Geol. Surv. Can .• Paper 77-lA, 
pp. 93-94. 
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1207 ANONYMOUS - 1976 
AIDJEX Main Experiment Completed ; A~atic Bull.., 
vol. 2, no. 9, p. 165. 

1208 APOLLONIO, S. - 1962 
The Devon Island Expedition 1960-1964 ; Arctia , 
vol. 15, no . 4, pp . 317-321 . 

1348 APO LLONIO, S. - 1963 
Oceanography, winter 1961-62 (The Devon Island 
Expedition 1960-64); Arctic, vol. 16, no. 1, 
pp. 63-66. 
This preliminary report describes the winter 
cycle of biological, chemical, and physical 
oceanograph1c events in Jones Sound, N.W.T. 

1349 BARBER , F.G. - 1976 
A note on the oceanography of Eclipse Sound; 
Pol.ar Cont. Shel.f Pro j ., internal report, 
60 p. 

Sources of oceanographic data in Eclipse Sound 
are few, but these few data indicate certain 
similarities in distributions with adjacent 
areas, particularly Lancaster Sound. Tidal 
proces ses are seen to provide a s mall but per
sistent coupling to these areas . Currents are 
generally small, and mainly tidal, with a 
small eastward bias at least in the near-sur
face. Local seasonal processes are recognized 
in a surface layer to 50m. A contribution to 
the deeper water of Baffin Bay from peripheral 
systems like Eclip se Sound is indicated. 

1033 BERRY, M.O., DUTCHAK, P.M., LALONDE, 
M.E. , McCULLOCH , J.A.W., and SAVOIE, I. 
- 1975 

A study of weather , waves and icing in the 
Beaufort Sea; Beaufort Sea Technical Report No. 
21, December 1975, 143 p. 

1350 FROZEN SEA RESEARCH GROUP - 1976 
Oceanographic data report D'Iberville Fiord, 
Ellesmere Island, N.W.T .• March to April 1975, 
September 1976; Env . Can., internal report, 
Inst. of Ocean Sciences, Pacific Marine Science 
Report 76-19, 166 p. UNPUBLISHED MANUS CRIPT. 

This is the third oceanographic data report 
listing information obtained from d'Ibervil l e 
Fiord, Ellesmere I s land, N.W.T. The first re
port (F.S.R.G .• 1973) covers the period March 



to April, 1973; the second report (F . S.R.G., 
1975) covers the period March to April, 1974, 
and August, 1974. 
D'Iberville Fiord is an appendage to the Nan
sen Sound - Greely Fiord system on northwes
tern Ellesmere Island. The fiord, is located 
at 800 30'N, 790 OO'W and is about 35 km by 6 
km with an area of 213 lon 2 • A longitudinal 
section of the fiord is also shown in Figure 
1. A sill near the mouth of the fiord reaches 
a maximum depth near 200 meters. The sill iso
lates the deep water within the fiord which 
is marked by values of salinity and temperature 
significantly different than those at similar 
depths outside the fiord. The maximum depth 
within the fiord is just inside the sill where 
it reaches a depth near 560 meters . 
D'Iberville Glacier terminates in a floating 
ice shelf at the head of d'Iberville Fiord. 
The glacier has a marked effect on the tempera
ture structure of the fiord water above 100 
meters, the probable maximum depth of the ice 
shelf. The colgest temperatures measured in 
the fiord (-1.7 C) were found at 80 m about 1 
km west of the ice shelf which was the closest 
one could reasonably approach. The mean flow 
rate of the glacier has been measured as 1.1 
m day- 1 (Holdsworth, 1976). The advancing gla
cial ice fractures and displaces the sea ice 
adjacent to its snout making close approach 
both difficult and dangerous. 
During the period September to July, the fiord 
is completely covered by sea ice which remains 
landfast until shore leads develop in June. 
The sea ice cover normally consists of exten
sive young (annual) ice with patches of second
year ice and some rafted and hummocked ice . 
The fiord was partially ice free in August 
1974 when some oceanographic data were obtain
ed (F.S.R.G., 1975) and had a normal sea ice 
cover in the spring of 1975. In the spring 
the sea ice was covered with a layer of snow 
20 to 40 em thick. The inner two-thirds of 
the fiord is relatively protected from wind 
by the surrounding mountains so that the snow 
there is typically light, powdery and has the 
greatest thickness. The more exposed areas 
at the mouth of the fiord and in Greely Fiord 
are covered with dense wind packed snow (sas
trugi) . The sea ice thic kness reflects this 
variation in the density and depth of the in
sulating snow cover. 
The physical oceanography of the area has been 
reported on by Ford and Hattersley-Smith 
(1965), Hattersley-Smith and Serson (1966), 
Lake and Walker (1973), and Lake and Walker 
(1976) . Data included in this report are 
pressure , temperature, salinity, sigma-T and 
sound velocity. Other data collected but not 
reported here are meteorological parameters, 
water levels (tides), current profiles and 
current time series measurements, snow charac
teristics and time lapse photography of ice 
movement . The locations of experiment sites 
are given in Figure 1 and the experiment num
ber at each of the sites is listed in Table 1. 

1351 FROZEN SEA RESEARCH GROUP - 1976 
Oceanographic data report D'Iberville Fiord, 
Greely Fiord, Eureka Sound, Ellesmere Island, 
fLW. T., March 1976; Env. Can . , internal report 

OCEANOGRAPHY 

Inst. of Ocean Sciences, Pacific Marine Science 
Report 76-20, 201 p. UNPUBLISHED MANUSCRIPT. 

This is the fourth oceanographic data report 
listing information obtained from d'Iberville 
Fiord, Ellesmere Island, N. W. T. The first re
port (F.S.R.G., 1973) covers the period March 
to April, 1973; the second report (F.S.R.G., 
1975) covers the period March to April, 1974, 
and August, 1974; the third report (F . S.R.G . , 
1976} covers the period March to Apri l, 1975 . 
In addition to d'Iberville Fiord, data are pre
sented in this report from Greely Fiord and 
the northern end of Eureka Sound. All data were 
obtained during March, 1976. 
The physical oceanography of the area has been 
reported on by Ford and Hattersle~-Smith (1965}, 
Hatterstey-Smith and Serson (1966), Lake and 
Walker (1973}, Herlinveaux (1974} and Lake and 
Walker (1976). 
D'Iberville Fiord is located near the eastern 
end of Greely Fiord at 800 30'N, 790 oo•w and 
is 35 k~ long. Greely Fiord is situated on an 
east-west line along the lat~tude 80° 30'H 
between the longitudes of 79 30'W and 86° 30'W, 
a distance of 140 km . The main fiord system 
continues in a northwesterly direction along 
Hansen Sound for a further 175 km where it 
meets the Arctic Ocean. Eureka Sound extends 
southward from the junction of Greely Fiord 
and Nansen Sound and connects this fiord system 
to Norwegian Bay in the south and is the sole 
route into the area for marine shipping. Those 
geographic areas covered by the oceanograp hic 
survey are shown in Figure 1. 
A longitudinal section of the Greely Fiord sy
stem, including d'Iberv i lle Fiord and the nor
thern portion of Eureka Sound is shown on Fi
gure 2. A sill which obtains a maximum depth 
of 200m lies across the mouth of d'Iberville 
Fiord isolating the deep water within. The 
maximum depth inside the fiord is about 560 m. 
Greely Fiord is a deep fiord with depths near 
700 meters along all but the eas tern end of 
the fiord. While large portions of the fiord 
remain unchartered the maximum depth f ound is 
805 m. Greely Fiord con t ains no sills but the 
water below 450 m is isolated by a sill at the 
north end of Nansen Sound. Hansen Sound has 
depths in excess of 900 m. The north entrance 
to Eureka Sound has a sill with a ma xi mum depth 
near 250 m after which it deepens to 650 m. Fur
ther south the sound becomes shallower until it 
reaches its shallowest point of 100 m about 
midway down the sound . 
The only tide water glacier in the survey area 
occurs at the head of d'Iberville Fiord. The 
ice shelf and icebe rgs associated with this 
glacier have a marked effect on the temperature 
structure of the water within the fiord. 
During the period September to July the sea is 
completely covered with sea ice which remains 
landfast until shore leads develop i n June . The 
sea ice cover normally consists of extensive 
young (annual) sea ice with patches of rafted 
and hummocked ice. Photographi c coverage ob
tained from Landsat 1 and Landsat 2 satellites 
showed the entire area, with the exception of 
the north end of Nansen Sound, to be entirely 
free of ice. The ice cleared by the first wee k 
in August and was not evident again until Sep
tember 8 when a skim of sea ice could be seen 
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in d'Iberville Fiord. This initial ice cover 
became general throughout the entire area in 
September 12. The sea ice disappeared again 
by September 17 and did not appear widespread 
again until about September 26 after which 
time no further satellite coverage of this 
area was received. It was evident during the 
field work in March 1976 that the ice in d'I
berville Fiord had broken up ~nd rafted hea
vily when the ice was 4-5 em thick . This may 
have occurred on or about October 9, 1975, 
when winds in excess of 40 knots were recorded 
at the Eureka weather station. 
Little is known about the general water circu
lation in d'Iberville and Greely Fiords . It 
is known however that a significant southgoing 
current flows from Nansen Sound through Eureka 
Sound. 
Data were collected by traversing the 230 km 
between the d' lberville Fiord base and the 
Eureka weather station in 11 days using two 
especially equipped tracked vehicles. These 
vehicles and their associated equipment are 
described by Lewis (1971). 
Data included in this report are limited to 
conductivity, tempe~ature, pressure and the 
derived parameters salinity, sigma-T and sound 
velocity. Other information collected but not 
reported here concerned meteorological para
meters , tides, current profiles, dissolved oxy
gen, the physics of sea ice and icebergs, and 
time lapse photography of ice movement. 
The experiment sites are shown in Fi~ure l and 
the experiment identification number(s) for 
each site are listed in Table l. For conveni
ence the data are grouped into one of three 
geographic areas, d'Iberville Fiord, Greely 
Fiord and Eureka Sound. 

1352 GRAINGER, E.H., and LOVRITY, J.E.- 1975 
Physical and chemical oceanographic data from 
the Beaufort Sea, 1960 to 1975; Fish. Mar . 
Serv . , Res. Dev. Tech. Report No . 590 , 52 p. 
Tables of physical and chemical data from 119 
station occupations in the south Beaufort Sea 
include information on temperature, salinity, 
dissolved oxygen, phosphate, nitrate, nitrite, 
silicate, chlorophyll ~and carbon. 

0944 GRAINGER , E.H., LOVRITY, J.E., and 
EVANS, M.S. - 19 7 7 

Biological oceanographic observations in the 
Eskimo Lakes, arctic Canada. Physical, nutri
ent and primary production data, 1961-1975 ; 
Fish. Mar. Sel'v., Tech. Report No. 6B5, 108 p. 

1353 HENRY, R.F. - 1975 
Storm surges; Beaufort Sea Technical Report 
No . 19, December 1975, 41 p. 
Storm surges, that is, storm induced increases 
in sea level, of about 1 m in amplitude and 
lasting for some hours are not uncommon on the 
Beaufort Sea coast in ice-free summers . Surge 
levels may even exceed 2m in some embayments, 
for instance at Tuktoyaktuk. This report des
cribes a study, involving numerical models, 
designed to permit prediction of surge levels 
between Herschel Island and Cape Bathurst and 
also to check if surge magnitudes at sites well 
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off-shore are ever large enough to pose hazards 
to drilling operations. 
At the coast, surges cause flooding and acce
lerated beach eros i on and are a factor which 
should be considered in the design of arti f i
cial islands. The nesting sites of thousands 
of seabirds, of e~onom i c importance to the na
ti~e population, can be inundated, and it is 
conceivable that the bird population ~ight not 
survive contaminat i on of the nesting grounds 
due to a surge carrying oil inland from a spill 
off-shore . 
The accuracy of numerical storm surge models 
has to be verified by simulation of a number of 
actual surges. Too few surges have been success
fully recorded in the Beaufort Sea to permit 
full quantitative model veri f icat i on at the pre
sent time, but some confidence can be placed in 
the models in their present state, on account 
of experience with similar models of other seas. 
It can be concluded that storm surge amplitudes 
are much smaller at sites w.ell off-shore than 
at the coast and are probably far less hazar
dous to drill-ships than other storm effects 
such as high wi nds and short~period waves. As 
more surge records accumulate, the models will 
be refined, but a li mit to the accuracy of sur
ge level forecasts is imposed by their depen
dence on forecast surface winds. 
Two subsidiary topics discussed are 'negative 
surges', that is, temporary decreases in sea
level, which may hi nder shipp i ng, and winter 
surges, which though much less frequent than 
summer surges, should probably be considered 
during the design of near-shore structures, in 
view of their potential for caus i ng ice damage . 

1354 HERLINVEA UX, R.H., and De LANGE BOOM, 
B. R. - 1975 

The physical oceanography of the south-eastern 
Beaufort Sea; Beaufort Sea Technical Report No. 
18, December 1975, 97 p . 
In the Beaufort Sea meteorological and ice 
conditions play a major role in the distribution 
of oceanographic properties. Field studies were 
conducted during the summer of 1974 ("worst ice 
conditions on record") as well as duri ng the 
spring and summer of 1975 {"good ice conditions") . 
The discharge from the Mackenzie River domin-
ates the surface waters of the southern Beaufort 
Sea, especially during bad ice years. The den
sity distri but i on is salinity dominated through
out the system. The vertical profiles of sali
nity, temperature, turbid i ty and currents are 
described for summer and spring conditions. In 
both space and time the distribution of water 
properties is better known than the currents, 
although a qual i tative description of the sur
face currents can be given for conditions of 
westerly or easterly winds together with the 
resulting temoerature and salinity distribution. 
During the spring, tidally induced movements of 
the water column were observe d only at mid-
depth off Kugmallit Bay, and these movements 
are not considered to be a major factor in the 
study area. The movement of Mackenzie River 
water in the Beaufort Sea is predictable to 
some degree and can be followed by satellite 
imagery. Although the behaviour of oil is not 
identical to that of water, the flow of surfaee 
water could involve the ~ovement of either crude 
oil from a blowout or other pollutants. 



1346 HERLINVEAUX, R.H., De LANGE BOOM, B.R., 
and WILTON, G.R. - 1976 

Salinity, temperature, turbidity and meteoro
logical observations in the Beaufort Sea: Sum
mer 1974, Spdng and Summer 1975 ; Env . Can •• 
internal report, Inst. of Ocean Sciences, Paci
fie Marine Science Report 76-26, 244 p. 
UNPUBLISHED MA NUSCRIPT. 

1355 HERLINVEAUX, R. H., De LANGE BOOM, B.R., 
and WILTON , G. R. - 1976 

Water movements in the Beaufort Sea, Summer 
1974, Spring and Summer 1975; Env. Can •• in
ternal report, Inst . of Ocean Sciences, Paci
fic Marine Science Report 76-27, 69 p. UN
PUBLISHED MANUSCRIPT. 

Water movements were observed using various 
methods during the summer of 1974, the spring 
of 1975, and the summer of 1975. The ship's 
position in the ice fields was observed using 
Decca. Water movements at depth were observed 
with a specially adapted current meter. Time 
series observations of water currents from the 
surface to the bottom of the water column are 
presented. Ice movements were observed by hav
ing radio beacons installed in ice floes. These 
were then tracked over a period of time using 
a helicopter. 

1356 HUGGETT, W.S., WOODWARD, M.J . , STEPHEN
SON, F., HERMISTON, F.V., and DOUGLAS, 
A. - 1975 

Near bottom currents and offshore tides; Beau
fort Sea Technical Report No. 16, December 
1975, 38 p. 
Our specific objective was to gain some under
standing of the bottom currents and offshore 
tides in the southern Beaufort Sea, their re
lationship to wind and ice conditions, and to 
measure storm surges along the coast in the 
Mackenzie River Delta area. The data obtained 
in this study, and particularly those on storm 
surges, are to be used in the fine adjustment 
of the numerical model described by Henry, 
(1975). 

1357 JOHNSON, G. L.- 1975 
Marine Research, Results of the National Re 
search Program; Aztctic BuZ.Z., vol. 2, no. 8, 
pp. 42-46. 

1358 MacNEILL, M. R., and GARRETT, J. F. - 1975 
Open water surface currents in the southern 
Beaufort Sea; Beaufort Sea Technical Report 
No . 1 7, December 1975, 113 p. 
The most important aspect of the oceanography 
of the sea to affect drilling will probably 
be the movement of water and ice - critical 
to the prediction of oil movement in the case 
of a spill and also crucial to the determina
tion of safe drilling methods. Consequently, 
it was essential to have a greater knowledge 
of the surface currents in the region of the 
Beaufort Sea likely to be affected by oil 
drilling. The chief objective of this study 
was to deter~ine an overall picture of the 
offshore near-surface circulation in the Beau
fort Sea south of the polar pack from Herschel 
Island to Cape Dalhousie using the direct ob
servations of drifting drogues . This involved 

OCEANOGRAPHY 

covering a very large geographical area in a 
limited length of time so that a technique for 
tracking drogues ove r a large area using air
craft was evolved. 
The overall circulation pi cture is the result 
of many factors on several di f ferent time 
scales and it has been the intention of the 
study to achieve some understanding of the 
effect of wind, t i des, fresh water discharge 
and pressure fields on the surface currents (l) 
in the long-term mean ove r the several months 
of the study; (2) in day to day var i ations; (3) 
in shorter time scale cha nges in t he regime of 
hours . With the increased understanding of t he 
near- surface currents, an attempt has been made 
to provide some pred i ctions of the possible an d 
probable movements of oil and ice, and to esti
mate some of the poss ibl e dangers involved in 
offshore drilling. 

1359 McPHEE, M. G. - 1975 
The effect of ice motion on the mixed layer 
under arctic pack ice; AIDJEX Bu Z. Z., Unfv . 
Wash., Seattle, No. 30, pp . l-27. 
This paper documents the response of the Arc
tic mixed layer to synoptic weather events dur
ing March and April 1972 and indicates how mea 
surements now in progress at four manned drift 
stations will be used for similar st.ut'liPc;, 

Time histories of i ce motion, rate of working, 
mixed layer de pths, and density, along with the 
density structure of the upper pycnocline, are 
presented for t he period 24 March - 28 April 
1972. Twice during these five weeks the mixed 
layer rather abruptly s hallowed to 30m and 
then deepened to 45 m, events which were pre
ceded by ice dri f t speeds of 15-20 km per day . 
Since ice growth was small duri ng the period 
and the speed of the ice relat i ve to the ocean 
was carefully observed, it was hoped that the 
measurements might provide useful data on the 
amount of turbulent energy available for en
trainment during the deepening phase of a sim
ple one-dimens i onal mixed layer model. Wit h 
this in mind we examined one event closely by 
comparing the work done by the ice, as inferred 
from direct Reynolds stress measurements in the 
oceanic boundary, with changes in the potential 
energy of the top 60 m of the ocean. 
It could be argued from the results that the 
ootential energy increase, which was approxim
ately 10% of the work done, was due to entrain
ment by mechanical stirring. However, other 
evidence, including turbulent energy measure
ments, implies that conve rgence of mass along 
the upper layers of the pycnocline in response 
to Ekman dive r gence ( ice stress curl) near the 
su r face was responsible for the changes, and 
this hypothesis in conjunction with atmospheric 
pressure maps is shown to explain qualitat i vely 
the subsequent rapid shallowing. This pheno~ 
menon, during which the mixed layer thickness 
decreased by about 10m in 10 hours, gave rise 
to appreciable baroclin i c currents at depth~ of 
30-60 m. A rapid deepening occurred two days 
later, causing currents in the opposite sense, 
and the whole sequence seems to be closely con
nected to a relat i vely intense "eddy," docu
mented by Hunkins, loca l ized at about 100m 
depth . 
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Finally, the notion is advanced that synoptic
scale changes in a well-developed mixed layer 
are dominated by surface-stress curl rather 
than by mechanical stirring, and a rudimentary 
outline is given for using the AIDJEX ice mo
del to predict mixed layer characteristics. 

1360 McPHEE, M.G. - 1977 
A simulation of inertial oscillations obser
ved in the drift of manned ice stations; 
AIDJEX BuB., Univ. Wash., Seattle, No. 36, 
pp. 65-85. 
A simple model for simulating the motion of 
pack ice during periods of energetic inertial 
oscillation is developed by writing an inte
grated momentum equation for the ice-upper 
ocean system driven by surface wind stress. 
Dissipation in the system is modeled by a 
damping term proportional to the component of 
mass transport parallel to the wind stress. 
Ice velocity is related to total transport by 
considering an idealization of mean boundary 
layer currents measured at AIDJEX camp Jump
suit in 1972 . The model is used to simulate 
three periods of drift measured at AIDJEX ice 
stations in summer and early fall of 1975. It 
is shown that the model much better reproduces 
observed inertial velocities than does a simi
lar "free drift" model in which the ocean ex
erts a passive quadratic drag . At certain 
times the model predicts too much amplitude 
for the inertial waves, and this is interpre
ted as indi eating that the internal stress 
gradient in the ice is then strong enough to 
inhibit oscillation. 

1242 MULLER, F., BLATTER, H., and KAPPEN
BERGER, G. - 1975 

Remote sensing; Iae, no. 47, p. 6. 

1243 MULLER, F., BLATTER, H., and KAPPEN-
BERGER, G. - 1975 

Temperature measurement of ice and water sur
faces in the North Water area using an air
borne radiation thermometer; J. Glaaiotogy. 
vol. 15, no. 73, pp. 241-250. 

1046 MULLER, F. - 1976 
North Water; Iae, no. 50, pp. 13-14. 

1047 MULLER, F. - 1976 
Problems of an Arctic Polynya - the North 
Water; in Proc . Sym. on Geography of Polar 
Countries, 23rd Intern. Geographical Confe
rence, Leningrad, U.S.S.R., 22-26 July, 1976, 
pp. 52-55. 

1089 PELLETIER, B. R. - 1976 
Outline for a marine science atlas of the Beau
fort Sea; in Report of Activities, Part C; 
Geol. Surv. Can., Paper 76-lC, pp. 325-331. 

1361 POUNDER, E.R. - 1976 
Ice Research Project Biennial Report 1974-
1976; MaGitt Univ. Ice Res. Proj., internal 
report, 19 p . 
The McGill group manned and operated the synop
tic oceanographic programme at station SNOW 
BIRD, one of the three satellite stations of 
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AIDJEX (Arctic Ice Dynamics Joint Experiment), 
from April 1975 to May 1976. Data collection 
on the whole went well despite some almost 
frantic improvisation as one floe broke up al
most entirely and others, especially SNOW BIRD, 
experienced extensive cracking. Host of the 
analysis of AIDJEX data remains to be done. 
A Kaijo Denki ultrasonic current meter was 
used successfully in Robeson Channel in 1975 
to measure underice roughness and water stress. 
The average drag coefficient (at 1 m depth) 
was measured as 1.05 (+ 0.26) x to-a. The same 
equipment was used on three occasions at AIDJEX 
sites for periods of 2 to 4 weeks. 

1362 POUNDER, E.R., LANGLEBEN , M. P., and 
ADDISON, J . R. - 1976 

AIDJEX; Iae, no. 50, p. 13. 

1363 ROSENEGGER, L. W. - 1975 
The movement of oil under sea ice; Beaufort Sea 
Technical Report No. 28, December 1975, 81 p. 
This report presents the results of laboratory 
tests to determine the interfacial tension and 
motion of crude oil bubbles under sea ice. Two 
different crude oils were used in these experi
ments (Swan Hills and Norman Wells). An assess
ment has also been made of; a) the ability of 
oil to penetrate sea ice from beneath, b) the 
equilibrium thickness of a crude ofl film on 
water under arctic conditions, and c) the re
distribution of solutes in the oil. 

1364 SHIRASAWA, K., and LANGLEBEN, M.P.- 1976 
Water Drag on Arctic Sea Ice; J . Geophys. Res., 
vol . 81, no. 36, pp. 6451-6454. 
A three-component ultrasonic current meter has 
been used to obtain measurements of current 
fluctuations in the frictional boundary layer 
under an ice cover in Robeson Channel, North
west Territories, Canada, during July 1974. 
The Reynolds stress against the underside of 
the ice floe was computed by a time series 
analysis of the correlation between downflow 
and vertical fluctuations of current. The 
average water drag coefficient, referred to a 
depth of 1 m below the ice and based on six 
runs in which the mean current was in the range 
between 12 and 32 em s- 1 , was 1.05 x l0- 3 with 
a probable error of+ 0.26 x lo- 3 • Two runs, 
made at very low current, yielded much higher 
values of drag coefficient but are thought to 
be in error. Spectra of current velocity fluc
tuations, plotted as a function of frequency, 
approached the -5/3 slope predicted by the 
Kolmogoroff law. Cospectra showed no contri
bution to the momentum flux at frequencies 
above 1 Hz. 

1306 STATEHAN, H.J. - 1977 
Data available from the Arctic Ice Dynamics 
Joint Experiment as of 1 May 1977; AIDJEX 
Bull., Univ. Wash., Seattle, No. 36, pp. 203-
210. 

1365 STELTNER DEV. & MFG . CO. LTD. - 1975 
Ice- lst Time Series, Pond Inlet, N. W.T.; 
Potar Cont. Shetf Proj., internal report, 53 p. 



1366 STELTNER DEV. & MFG. CO. LTD . - 1976 
Sea-ice studies on the Eclipse Sound, N.W.T. 
at Pond Inlet 1972-1976; Polar Cont. Shelf 
Proj., internal report, 12 p. 

1074 STELTNER, H.A.R.- 1977 
Transportation of personnel, instruments and 
equipment on first-year sea ice for oceano
graphic survey and research purposes; paper 
presented at P. O. A.C. 77, St. John's, Nfld., 
Sept. 26-30. 

1367 WONG, C.S., CRETNEY, W.J . , CHRISTENSEN, 
P., and MACDONALD, R.W. - 1976 

Hydrocarbon levels in the marine environment 
of the Southern Beaufort Sea; Beaufort Sea 
Technical Report No. 38, August 1976, 113 p. 
This report summarizes the objectives of the 
project, the study area, methods, sources of 
data and field and laboratory results of the 
hydrocarbon baseline studies in the Southern 
Beaufort Sea during the summers of 1974 and 
1975. The objectives of the investigation 
are: (1) to establish the baseline hydrocarbon 
levels in the Southern Beaufort Sea drilling 
area by measuring classes of hydrocarbons and 
identifying some specific hydrocarbons in sea 
water, marine organisms, fish and surface sedi
ments, (2) to assess the origin of present day 
hydrocarbons, whether anthropogenic or natur
ally-occurring, and (3) to understand the oro
bable hydrocarbon pathways in case an oil spill 
or blow-out occurs in the area. To achieve 
this, two cruises were conducted: a prelimin
ary cruise on the M.V. THETA in the summer of 
1974 and a major cruise on the M. V. PANDORA II 
in the summer of 1976, covering the summer 
open-waters from 139 w to l3oow and from the 
10 m contour to the ice edge very slose to the 
100m contour along 70.5°N to 71 . 5 N. Ship
board and shore-laboratory measurements of 
hydrocarbons were made in contaminant-free 
clean rooms on samples collected by hydrocar
bon- free samplers. Results include polycyclic 
aromatic hydrocarbons and low-molecular weight 
hydrocarbons in sea water, polycyclic aromatic 
hydrocarbons and non-polar hydrocarbons in 
fish, mixed plankton and sediments . The base
line data show that the marine environment in 
Southern Beaufort Sea is clean in general. No 
tar or plastic wastes were collected by neus
ton-net tows on the surface sea water . The 
levels of polycyclic aromatic hydrocarbons in 
sea water are low, comparable in cleanliness to 
uncontaminated oceanic waters in N.E. Pacific 
Ocean. The levels of low-molecular weight 
hydrocarbons, with the exception of methane in 
near-bottom water are low or close to the de
tectable limits indicating the absence of pe
trogenic inputs . The high methane is due to 
natural influx from the sediment. The poly
cyclic aromatic hydrocarbons in marine orga
nisms appear to be low and levels in marine 
sediments have a very wide range. There is a 
paucity of data for organisms and sediments 
from other world areas for a useful comparison. 
The non-polar hydrocarbons in fish suggest mar
ginal presence of petroleum hydrocarbons in 
the tissues, taking into account the small num
ber of samples , the biological variability and 
the limitation of the analytical technique 
used. The non-polar hydrocarbons in marine 
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sediments show characteristics typical of a 
mixture of marine and terrestrial hydrocarbons, 
suggesting influx of terrestrial plant material 
via the Mackenzie River, which also flows through 
areas with known natural seepage and petroleum 
dr1llf ngs. 

1095 WONG, C.S . , MACDONALD, D., and CRETNEY, 
w. J. - 19 76 

Distribution of tar and other particulate pol
lutants along the Beaufort Sea Coast; Beaufort 
Sea Technical Report No. 13, March 1976, 96 p. 
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0925 ADAMS, W.A . - 1975 
Light intensity and primary productivity under 
sea ice containing oil; Beaufort Sea Technical 
Report No. 2g, December 1975, 176 p. 

0935 BUNCH, J.N . , and HARLAND, R.C . - 1976 
Biodegradation of crude petroleum by the indi
genous microbial flora of the Beaufort Sea; 
Beaufort Sea Technical Report No. 10, March 
1976, 52 p. 

0941 GERACI, J.R., and SMITH, T.G.- 1976 
Direct and indirect effects of oil on ringed 
seals (Phoca hispida) of the Beaufort Sea; J. 
Fish. Res. Board Can., vol. 33, pp. 1976-1984. 

0949 HSIAO, S.I.C. - 1976 
Biological productivity of the southern 
Beaufort Sea: photoplankton and seaweed studies; 
Beaufort Sea Technical Report No . 12c, March 
1976, 99 p. 

1368 LOGAN, W.J., THORNTON, D. E., and ROSS, 
S.L. - 1975 

Oil spill countermeasures for the southern Beau
fort Sea; Beaufort Sea Technical Report No. 
3la, December 1975, 126 p. 
This report discusses the feasibilities of con
trolling and cleaning up an oil spill in the 
Beaufort Sea as a result of an exploratory well 
blowout. It is likely that, in waters with up 
to 10% ice concentrations, currently available 
oil spill countermeasures equipment and techni
ques could be employed in sea conditions up to 
Beaufort 3. No equipment 1s available for use 
in higher sea conditions . If the blowout were 
to occur in the landfast ice zone, oil that 
would accumulate at the under-ice surface dur
ing winter could be incinerated in place when 
the oil migrates to the ice surface in the 
springtime. No viable techniques or proven 
countermeasures equipment are available for use 
in the seasonal pack, shear zone and the po lar 
pack zone. The cleanup and restoration of oil 
contaminated shorelines would be limited to 
sand beaches and to a lesser extent, shingle 
beaches, which together comprise 37% of the 
Beaufort Sea shoreline. Remote sensing of oil 
spills, although untried in the arctic environ
ment, would be limi ted to periods of good visi-
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bility. In general, the logistical base re
quired to support an effective oil spill coun
termeasures operation is not available in the 
areas adjoining the Beaufort Sea. 

1369 LOGAN, W.J . , THORNTON, D. E., and ROSS, 
s. L. - 19 75 

Oil spill countermeasures for the Beaufort Sea 
Appendix; Beaufort Sea Technical Report No. 
31b, December 1975, 102 p. 
The findings of the Environmental Protect~on 
Service's portion of the Beaufort Sea ProJect 
(Oil Spill Countermeasures) are presented in 
two volumes - Technical Reports 31 a and 31 b. 
Technical Report 31a contains the summary in
formation. Technical Report 3lb contains the 
details of the information presented in 31a 
and should be regarded as the appendix to that 
report. The abstract pertinent to the combin
ed report is described in 1368 above . 

1358 MacNEILL. M.R., and GARRETT, J.F.- 1975 
Open water surface currents in the southern 
Beaufort Sea; Beaufort Sea Technical Report 
No. 17, December 1975_, 113 p . 

1370 MARKO , J.R . - 1975 
Satellite observations of the Beaufort Sea ice 
cover; Beaufort Sea Technical Report No. 34, 
December 1975, 137 p. 
Using the NOAA and ERTS series of satellites, 
observations of the Beaufort Sea and encompas
sing Canada Basin ice cover have been carried 
out for the March through October periods of 
the years 1973-5. The seasonal trends in mo
tion and appearance over each of these years 
were detailed for the defined landfast- i ce. 
transition and gyral pack zones. The position
ings of the summer ice pack boundaries, the 
leads at the edge of the landfast-ice and 
other surface features were determined. A sy
stematic eastward progression of north-south 
leads was seen to be an early step in the 
spring break-up process . The close asso cia
tion of the individual steps in this progres
sion with easterly wind allignments suggested 
the over-riding importance to a given i ce con
figuration of the immediately preceding and 
contemporary atmospheric pressure patterns. 
The ubiquitous presence of rectilinear leads 
in the gyral pack zone, sometimes arranged in 
macro-scale patterns of great e xtent and spa
tial periodicity, was discovered. These were 
found to be associated with lo calized, long 
period or monotonic shearing displacements . . 
Arguments are given in support of the proposl
tion that these features are produced by cur
rent shears in the s urf ace water layer as s oc
iated with propagating planetary waves. Con
s ideration is given to alternative interpreta
tions, specifically including the possibi~ity 
that the observed patterns represent mas s1ve 
scale strike-slip faulting. 
Observations of the patterns of movement of 
the turbid Mackenzie River water and smaller 
ice floes were used to determine the e xtent 
and directionality of the river's low salinity 
water di stribution and the peculiarities of 
individual surface flow features such as the 
Herschel Island convergence. Relatively gene-
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ral studies of the relationship between iso
lated floe motion and wind were in basic agree
ment with the results of other workers. An ob
served anomalous wavelength dependence in the 
turbid-water reflected-light levels was attri
buted to the presence of a characteristic for
mation of thin cloud . 
The data on ice movement and positioning in 
the landfast-ice and transition zones indicated 
the proposed 1976 drill i ng sites to be decid
edly non-optimum locations in terms of both the 
likelihood of single-year drilling success and 
the minimizing of environmental damage from a 
possible blow-out. A scenario of oil pollutant 
transport is offered on the bas i s of the obser
ved surface movements which, in the proposed 
drilling area, often averaged 5 to 10 km/day. 
Further data on these motions in the winter 
darkness period is required and shou l d be avail
able shortly from longer wavelength in f rared 
satellite imagery. 

1371 MILNE, A. R., and SMILEY, B.D. - 1976 
Offshore drilling fo r oil in the Beaufort Sea, 
a preliminary environmental assessment; Beau
fort Sea Technica l Report No. 39, January 20, 
1976, 43 p. 
This ASSESSMENT of 20 January, 1976 has been 
prepared by the staff of the Beauf ort Sea Pro
ject Office . The contents attempt to reflect 
faithfully the essence of the technical reports 
of the Beaufort Sea Project, and where these 
were no t available, the valued distillations 
from communications with Project Investi gators. 
Acknowledged i s the assistance given by the 
Steering Committee and the Advisory Committee 
of the Beaufort Se a Project. 
Drilling for oil using ice-strengthened dri ll 
ships is proposed for i ce-free periods start-
ing in the summer of 1976 at two sites: These 
sites, shown in Figure 1, are inaccess1b l e dur
ing the winte r and spri ng to any existing dril
ling systems . The scale of activ i ties fo r 1976 
is small, therefore the onl y really ma j or i m
pact on the environment would result from oil 
discharged into the sea in the event of an unde r~ 
water blowout. Although the possibility of a 
blowout occurring is remote, it cannot be ig
nored. There is a whole series of possib i li t ies 
and conditions that will determine the severity 
of the impact of a blowout on the environment. 
This report i s an en vironmenta ~ ass e s smen t and 
by assuming hypothetical oil well blowout sce
narios, examines the nature of the transpo r t 
and fate of oil in the Beaufort Sea and draws 
conclusions regarding t he impact of t he oil on 
the environment, including climate, seabirds, 
marine mammal s and other marine organisms. 

0969 NORCOR ENGIN EERING AND RE SEARCH LIMITED 
- 1975 

The interaction of crude oil with arctic sea 
ice; Beaufort Sea Technical Re port No. 27, 
December 1975, 202 p. 

1089 PELLETIER, B.R. - 1976 
Outlinefor a marine science atlas of the Beau
fort Sea; in Report of Activi ties, Part C; 
Geol. Surv. Can . , Pa per 76-lC, pp. 325-331. 



0972 PERCY, J.A., and MULLIN, T. C. - 1975 
Effects of crude oils on arctic marine inver
tebrates; Beaufort Sea Technical Report No. 
11 , Dec e mb e r 1 9 7 5 , 1 6 7 p • 

0973 PERCY, J.A.- 1976 
Responses of arctic marine crustaceans to 
crude oil and oil-tainted food; Environ. Pol
lut., vol . 10, pp. 155-162. 

1363 ROSENEGGER, L.W. - 1975 
The movement of oil under sea ice; Beaufort 
Sea Technical Report No. 28, December 1975, 
81 p . 

0986 SMITH, T.G., and GERACI, J.R. - 1975 
The effect of contact and ingestion of crude 
oil on ringed seals of the Beaufort Sea; Beau
fort Sea Technical Report No. 5, December 
1975, 66 p. 

1372 TOPHAM, D.R.- 1975 
Hydrodynamics of an oilwell blowout; Beaufort 
Sea Technical Report No. 33, December 1975, 
52 p. 

Two aspects of an under sea oil well blowout 
have been investigated experimentally . Firstly 
a full scale blowout was simulated by pumping 
the equivalent of up to 27m 3 /min of air at 
atmospheric pressure down to depths of 60 m 
and 23 m of seawater and measuring the induced 
flow patterns. These were similar in all 
cases, a central rising plume with a surface 
radial flow at the point of impingement . A 
striking feature of the radial flow pattern 
was a ring of waves concentric with the plume 
centre. This marks a division in the direc
tions of the surface radial currents, outwards 
within, and inwards beyond the ring. This 
flow system would provide a certain amount of 
natural containment for the oi 1. 
Secondly , an experi~ent was carried out to in
vestigate the possibility of stable emulsions 
being formed close to the well exit. Mixtures 
of oil and gas were injected under water with 
appropriate velocities through a common pipe 
exit. Two specific oils were used to repre
sent extremes of the types expected in the 
Beaufort Sea; one was known not to form stable 
emulsions and the other thought likely to form 
stable water-in-oil emulsions. In both cases 
the oil was shattered into droplets within a 
short distance of the pipe exit, with the ma
jor part of the oil in droplets 1 mm in dia
meter. A small proportion, of the order of 
1%, was in droplets of 50 microns or less in 
diameter. 
Most of the oil will reach the surface as 1 mm 
diameter droplets and be swept radially out
wards by the induced surface currents and 
coalesce on the surface within the wave ring. 
After a critical depth is exceeded the oil 
will overcome the retaining flows and collect 
beyond the wave ring. The smaller drops may 
be carried down to depths of up to 10 m in the 
case of a 60 m plume and if released into a 
current would be carried several kilometers 
downstream. 
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1373 WADHAMS, P. - 1975 
Sea ice morphology in the Beaufort Sea; Beau
fort Sea Technical Report No. 36, December 1975, 
66 p. 
The topography of the Beaufort Sea i ce cover 
has been examined for the summer of 1974 and 
the early spring of 1975. Airborne laser pro
files obtained in September and October 1974 
by the Atmospheric Environment Service were ana
lysed, and additional flights were carried out 
in April, 1975 using an Argus aircraft of Mari
time Command. Mean ridge heights and spacings 
were deduced for the elements of a grid cover
ing much of the Beaufort Sea: in summer the 
mean ridge height increased linearly wi th the 
ridge frequency. For higher ridges the distri
butions of ridge heights in both seasons follo
wed an identical e~pirical law of form P(h) = 
A exp (-Bh). This law was used together with 
ice drift information to predict extreme values 
of ridge height for different time intervals 
and spatial areas. Tentative predictions of 
extreme keel draft were made using reasonable 
factors for freeboard to draft conversion, and 
compared with depths at wh i ch scouring is found 
on the Beaufort Sea Shelf . A longitudina l pro
file of a sheer ridge obtained in 1972 by an 
unmanned arctic research submersible (UARS) of 
the University of Washington has been analyzed 
in an attempt to predict the minimum and maxi
mum depths to be expected in a given keel lin
kage of known mean depth. On the basis of 
these and other studies of the Beaufort Sea 
Project a discussion is given of the extent to 
which sea ice deformation features may govern 
the long-term spread of oil under ice. 

1094 WADHAMS, P. - 1976 
Oil and ice in the Beaufort Sea; Polar Reoo~d . 
vol. 18, no. 114, pp. 237-250. 

1059 WALKER, E.R. - 1975 
Oil, ice and cli~ate in the Beaufort Sea ; Beau
fort Sea Technical Report No . 35, December 
1975, 40 p . 

1367 WONG, C.S., CRETNEY, W.J., CHRISTENSEN , 
P., and MACDONALD, R.W. - 1976 

Hydrocarbon levels in the marine environment 
of the southern Beaufort Sea: Beaufort Sea 
Technical Report No. 38, August 1976, 113 p. 
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1374 ANONYMOUS - 1975 
Ice cracks upset activities at AIDJEX main 
camp; A~otio BuZZ., vol. 2, no . 7, pp. 38- 40. 
A series of cracks in the ice floe support i ng 
the Big Bear main camp of the Arctic Ice Dyna
~ics Joint Experiment (AIDJEX) during October 
1975 forced closure of the camp and relocation 
of operations to Caribou, formerly a satellite 
camp. Big Bear was 723 kilometers east north
east of Barrow, Alaska (near 7304l'N., 1370 
44'W.), and Caribou ~as 80 km wgst southwest 
of Big Bear (near 73 25'N., 139 57'W.). 
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1207 ANONYMOUS - 1976 
AIDJEX Main Experiment Completed; Arctic BuLl.~ 
val. 2, no. 9, p. 165. 

0929 APOLLONIO, S. - 1961 
The Chlorophyll Content of Arctic Sea Ice; 
Arctic, val. 14, no. 3, pp. 197-199. 

0930 APOLLONIO, S. - 1965 
Chlorophyll in Arctic Sea Ice; Arctic, vol. 
18, no. 2, pp. 118-122. 

1339 BANKE, E.G., and SMITH, S.D. - 1975 
Measurement of form drag on ice ridges; AIDJEX 
Bull., No. 28 , pp. 21-27 . 

1340 BANKE, E.G., SMITH, S.D., and ANDERSON, 
R.J. - 1976 

Recent measurements of wind stress on Arctic 
sea ice; J. Fish. Res. Board Can., vol. 33, 
no . 10, pp. 2307-2317. 

1341 BANKE, E.G., SMITH, S.D., and ANDERSON, 
R.J. - 1976 

Wind stress measurements over Arctic sea ice; 
Ice , no. 50, p p • 1 2- 1 3. 

1209 CAMPBELL, W.J., WEEKS, W.F., RAMSEIER, 
R.O., and GLOERSEN, P. - 1975 

Geophysical studies of floating ice by remote 
sensing; J. Glaciology, vol. 15, no. 73, pp. 
305-328. 

1210 CAMPBELL. W.J., GLOERSEN, P., WEBSTER, 
W. J. , W Il HE IT, T. T. , and RAMS E IE R, R. 0. 
- 19 76 

Beaufort Sea Ice Zones as delineated by micro
wave imagery; J. Geophys. Res., vol. 81, no. 
6, pp. 1103-1110. 

1211 CARSEY, F.O. - 1976 
The AIDJEX acoustic radar and some preliminary 
results; AIDJEX Bull.., Univ. ~lash., Seattle, 
No. 31, pp. 1-19. 

1375 COON, M. D., and EVANS, R.J. - 1975 
On wind-induced cracking of sea-ice sheets; 
AIDJEX BuLZ., Univ. Wash., Seattle, No. 29, 
pp. 131-134. 
The assumption that the ice is rigid is un
reasonable. A first approximation to its 
actual behavior is that of a floating elastic 
plate, and there is overwhelming evidence to 
support such an assumed behavior. As will now 
be shown, the incorporation of elastic flexu
ral behavior into the analysis of the ice con
siderably changes the conclusions to be drawn. 

1376 COOPER JR., P.F. - 1975 
Movement and deformation of the landfast ice 
of the :southern Beaufort Se~; Beaufort Sea 
Technical Report No. 37, December 1975, 16 p. 
Every year extensive landfast ice develops 
along the southern coast of the Beaufort Sea. 
This formation is considerably more stable 
north and east of the Mackenzie River Delta 
and southeast of Herschel Island than it is 
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in between these two areas. Yet even in these 
apparently stable regions observations indicate 
that the ice surface moves a considerable dis
tance during a typical winter. 
Measurements carried out in the winter of 1969 
indicate that ice in the centre of the mouth 
of Kugmallit Bay, north of Tuktoyaktuk, can 
~ove as much as 17m northward over the period 
mid-January to mid-May. Results from succeed
ing years confirm the occurrence of similar 
movements in the landfast ice of that region. 
More recently a strain gauge has been developed 
to observe strains in the ice surface of the 
order of one part in lo-s or more. Such gauges 
have detected strain, presumably elastic, on 
the landfast ice in the open ocean north of 
Tuktoyaktuk. In two winters, 1972-73 and 
1974-75, they have been applied to look for 
small-scale deformation southeast of Herschel 
Island. In 1973, crude observations there in
dicated the presence of changes on a time scale 
of several months. More satisfactory measure
ments, made in the winter of 1975 show; a) an 
apparent overall contraction of the ice surface 
south of Herschel over the period from early 
April to late May, as well as, b) an expansion 
in a direction roughly parallel to the prevail
ing winds which is coupled with a contraction 
in the perpendicular direction. These effects 
were observed on scales of both 30 metres and 
1 to 2 kilometres. In all cases the strains 
were of the order of a few parts in 1 o-", of 
comparable magnitude to those found earlier in 
Kugmallit Bay. 

1377 DIXIT, B., and POUNDER, E.R. - 1975 
The specific heat of saline ice; J. Glaciology, 
val. 14, no. 72, pp. 459-465. 
A calorimetric experiment was performed to de
termine empirically the dependence of the spe
cific heat of ice with salinity 0-10 OJoo over 
the temperature range from -230C to the melt
ing point. The experimental results agree with 
the theoretical model determined by Schwerdt
feger (1963) for calculating the specific heat 
except within several degrees of the melting 
point and for very pure ice. 

1086 HOBSON, G.D. - 1976 
Measuring Arctic ice - a joint experiment; 
GEOS, Fall 1976, pp. 15-17. 

1 378 ITO, H. - 19 75 
Sea ice dynamics; Ice, no. 47, p. 11. 

1379 ITO, H., and MULLER, F. - 1976 
Horizontal ~ovement of fast ice in the North 
Water Area; presented at Symposium on Applied 
Glaciology, Cambridge, September 1976, 18 p. 
The understanding of the horizontal movement 
of fast ice is important for applied sea ice 
mechanics. A case study, carried out in con
junction with a polynya known as North Water, 
is presented in this paper. The displacements 
of the fast ice arches, which separate the 
polynya from the surrounding ice-covered sea, 
were measured and found to be small. It is, 
therefore, confirmed that these arches prevent 
the influx of large quantities of sea ice into 
the polynya. The results are then explained 



in terms of the external forces (wind and 
current). the strain-stress situations and 
some physical characteristics (temperature 
and thickness) which were measured simultan
eously. 

1347 JOHNSON, A. - 1976 
First Data Report; AIDJEX BuLL., Univ. Wash., 
Seattle, No. 32, 71 p. 

1283 KOERNER, R.M. - 1963 
Glaciology, winter 1961-62 (The Devon Island 
Expedition 1960-64); Arctic, vol. 16. no. 1, 
pp. 57-62. 

1380 LEAVITT, E., BELL, D., CLARKE, H., 
ANDERSEN, R. • and PAULSON, C. - 1977 

Co~putation of air stress and sensible heat 
fluxes from surface layer profile data, AIDJEX, 
1975; AIDJEX BuLl.., Univ. Wash., Seattle, No. 
36, pp. 157-174. 
During spring 1975, mean atmospheric surface 
layer profiles of wind and temperature were 
measured at the Big Bear camp of AIDJEX. Sur
face air stress and sensible heat flux have 
been computed from these profiles. 

3 
The mean 

10m drag coefficient is 1.2 x to- , but there 
is a significant variation of 40% in the co
efficient which correlates with wind direc
tion. 

1381 LINDSAY, D.G. - 1975 
Sea-ice Atlas of Arctic Canada, 1961-68; 
PoLar Cont. Shelf Proj . , Infor. Can. Cat. No. 
M78-4/1975, 213 p. 

The results of aerial sea ice observations 
made by the Polar Continental Shelf Project, 
Department of Energy, Mines & Resources, at 
various intervals between March and November, 
from 1961 through 1968 are shown in this at
las. Most of the observations were made in 
Parry Channel, and in the general region of 
the Queen Elizabeth Islands and adjacent Arc
tic Ocean. 
The atlas shows the geographical distribution 
and extent of the various types of sea ice, 
and their characteristic features at different 
specific and identified times throughout the 
years. The observations recorded on each map 
were made over as short a period as operation
ally feasible - usually three to eight days -
in order to give a more or less simultaneous 
overall view of the state and extent of sea 
ice over the Canadian arctic at selected in
tervals. The atlas is thus an historical re
cord of the sea ice since 1961; it also pro
vides sequential observations on the dynamic 
and constantly changing pheno~ena which domi
nate the marine areas of arctic Canada. 
The basic purpose of the atlas is to make 
available, in comprehensive cartographic form. 
the reliable information available about the 
sea ice in the areas covered, for the periods 
indicated. The information on the maps has 
been analysed, interpreted and connected by 
written descriptions which synthesize the 
major features of the sea ice cover at the 
times portrayed and describe the geographical 
and chronological changes throughout each sea-
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son; - the progression of break-up, the pro
cess of ablation, the pattern of movement and 
the sequence of freeze-up. It is hoped that 
this description will increase the usefulness 
of the information shown on the maps and add 
to the understanding of the significance of 
changes or similarities between successive 
maps or between different years. Such under
standing should add to our knowledge of sea 
fee behaviour and our ability to forecast its 
extent and characteristics. Another part of 
the text describes briefly the route taken by 
the observers, and the observing conditions at 
the time, so that the reliability and exten
siveness of the observations can be assessed 
if necessary, and information from other sour
ces can be compared or amalgamated with that 
given here. 
The maps comprising the atlas have been arran
ged in sequence from 1961 to 1968 . A seasonal 
summary is 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 numerical 
expressions. 
It is intended that this atlas will be follow
ed by others showing sea ice information ob
tained since 1968. 

1382 LINDSAY, D. - 1977 
Patterns of break-up, freeze-up and surface 
roughness of sea ice in selected channels in 
the Canadian Arctic; Polar Cont. Shelf Proj., 
45 p. 

This brief description of the patterns of ice 
break-up, freeze-up and surface roughness for 
selected channels in the Canadian Arctic was 
prepared for the Polar Continental Shelf Pro
ject . It is not intended to be a definitive 
report. Its purpose is to generalize and indi
cate the typical trends. The Polar Continental 
Shelf Project has collected a large quantity of 
detailed information on sea ice conditions dur
ing consecutive seasons from 1961 through 1976 
and this program is continuing. These records 
Cdn provide the conscientious user with a great 
deal of information that, for simplicity, is 
not included in this summary . 
The area considered for this study was selec
ted because of the current interest in these 
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